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PREFACE
 

A series of workshops was sponsored by the Computer Science Group
 

of USDA Forest Service, Atlanta, Georgia, for resource professionals in
 

Region 8. 
 Over forty participants attended two one-week workshops--an
 

introductory session in June and a 
follou-up session in August 1979.
 

During the 
first session, the participants were introduced to a
 

variety of mathematical, statistical, computational and systems analytic
 

concepts and their application to 
the analysis of forest resource manage

ment problems. The participants were also provided extensive text material
 

covering these topics. 
 In short, the first session provided an overview
 

of systematic problem solving and information analysis techniques. 
 This
 

gave the participants an opportunity 
to apply these techniques, if found
 

suitable and useful, to specific Forest Service problems.
 

For the second session, each participant developed a small project
 

which included some of the systems and procedures acquired in the first
 

session. 
This project activity reinforced skills gained in the work

shop that would be of immediate benefit in the participants' work.. 
 It is
 

expected that the completion of the project will be a first step in the
 

application of information analysis and problem solving techniques 
to
 

their professional activities. 
 The process may enlarge as 
they utilize
 

not only the computational facilities available in the region, but also
 

those at Fort Collins. 
 Another benefit of the project was 
that it was
 

a potential stimulant for interdisciplinary activity. 
It helped the
 

participants to note the interrelatedness of the subject matter and the
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potential interactions and contributions of the many disciplines and
 

people trained in them to problems confronting the Forest S'rvice and
 

our society. During the second session, the participants also heard and
 

interacted with several information management professionals from industry,
 

government, and consulting organizations. These outside professionals
 

gave seminar presentations on the design, development, and implementation
 

of small and large scale forest resource management information systems.
 

This book is a collection of some of the short project outlines and
 

case studies prepared by the participants and a few guest speakers. It
 

would not have been possible without the contribution of participants, who 

prepared the short case studies; those who assisted in the preparation of 

such case studies; and those who facilitated discussion and dialogue 

throughout the two workshop sessions. I am indebted to all of them.
 

My special appreciation goes to Ray Hall, Paul Baerman, Clark sell,
 

Jim Webb, Jim Sabin, John Vance, John Waters, Katherine Allen, and Ken
 

Barbash for making this effort seem worthwhile; Sotero Muniz, Dick Field,
 

Carol Simmermacher, Steve Pratt, Julian Hofmann, Gary Myers, and Hugh
 

Johnson for presenting thought provoking seminars as guest speakers; and
 

David Kuhn for conducting a professional evaluation of the workshop. 

Finally, I wish to express my sincere appreciation to Kris Hirst and 

Debra Schottman for having launched a marathon effort to organize and 

produce this final draft in such a short time. 
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INTRODUCT ION
 

R. Rajagopal
 
Department of Geography
 
The University of Iowa 

Currently, many organizations are attempting to use digital computers
 

at various levels. In the last thirty years, there have been tremendous 

advances in hardware technology and modest gains in software development, 

but comparatively little research to understand the impact of computer use
 

on organizations and society. Introduction of computer based information 

systems in any organization produces a myriad of associated events, some
 

of which cani be foreseen and planned for, whereas others can only be handled
 

as they arise. For example, in addition to the impact on conceptual, econc

mic, and training matters, the introduction of computers will also affect 

organizational policy, staffing, communication, and socio-psychological
 

factors [Sanders (1974), Coleman and Riley (1973), Diebold (1973)]. The 

major difficulty for individuals who have worked in a noncomputer environ

ment seems to be in conceptualizing the computer as a symbolic information 

processing device. In some situations this problem is further amplified by 

a manager's belief in a myth that "you cannot teach an old dog new tricks." 

The potential of quantitative and information processing techniquE -"
 

in forest resource and environmental management far exceeds actual realiza

tion. Incredibly sophisticated information storage, retrieval, and display 

techniques already exist. But comparable efficiency is not achieved in re

synthesizing, or adapting to real situations, the output of this stored 

information. 
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In some instances, the integration of existing technology with an
 

imaginative data monitoring and/or a proces3ing device has increased
 

productivity severalfold. 
Typical examples can be found in modern-day
 

applications of optical scanning devices and mini-computers in sawmilling
 

and wood processing industries. 
Therefore, in addition to understanding
 

the development of computer software and knowing 
,bout its availability,
 

the resource professional will have to be able 
to apply the methodology.
 

A selected set of methodology-application linkages that are relevant to
 

forest resource management, planning, and control are 
shown in Figure 1.
 

The U. S. Forest Service administers and manages over 180 million
 

acres of national forest lands. 
 The use of large-scale computer technology
 

and information systems is and will be indispensable in the management and
 

planning for the judicious use of such a vast national resource. Most
 

forest service professionals are trained in the fields of forestry, hydro

logy, wildlife, soils, recreation, pathology, entomology, forest engineer

ing and economics, and a few other resource related subjects. 
 To efficiently
 

manage the vast national forests it has become necessary for these profes

sionals to incorporate information processing concepts, technology, and
 

management in the administration of the national forest system. 
There is
 

no doubt that these professionals have spent substantial amounts of time,
 

both in the classroom and on the job, in mastering and practicing the sub

ject matter of their chosen fields. 
But currently advances in information
 

processing technology--and its application to almost any field of human
 

endeavor--is being made with tremendous rapidity. 
Software development
 

and hardware technology of today become obsolete within a few years. 
 if 

current trends in computer technology are any indication of what the future
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CONCEPTS ASAMPLE OFAPPLICATION AREAS INRESOURCEMANAGEMENT AND PLANNING 
ASAMPLE OFSPECIFIC COMPUTER COMPATIBLE

PROBLEM AREAS 
Projecting, forecasting, ard Program planning and budgeting, 

Managerial and budgeting 

Summaries 

reports 

and information 

" cost-benefit analysis, andinvestment analysis. 

Inventory systems for timber, fire,
recreation, water, and land 

Economics 
Graphics 

management. 

Cartographic syterns for the 
anclysis of resource, minerals,
topog,-aphy, and scenic views. 

Mathematics Interactive querying Purchase and sale of timberanalysis of scheduled job and 

sequences. 

Statistics 
Mathematical modeling and 
statistical analysis 

Road dcsign, activity scheduling, 
transportation planting, andforest sampling. 

Simulation Fire and timber management 

Information processing 
plans. 

Exception reporting 
Air and water quality monitoring
for toxicity. 

Instumentation 
(Photogrammetry) Process controlI Ia adjustments injuse ntih in aa mill.sawsaw millde 

Figure 1: Concepts and generic application areas 
leading to a set of computer

compatible resourca management problem areas.
 



has to offer, it is almost certain that the use of large-scale computer 

based information systems will pose a variety of new challenges in the 

field of forest resource management. Therefore, it will be of substantial 

benefit to resource management agencies to embark on a coordinated program 

to educate its professionals to face the challenges of tomorrow. 

With this perspective in mind, a series of workshops was offered to 

resource professionals in Region 8 of the U. S. Forest Service. The work

shops provided the following: 

" 	Mathematical and logical framework governing the structure of cer
tain selected forest resource and environmental problems. Included 
an introduction to the summation of series, the theory of equations, 
differential equations, and optimization. 

" Statistical methods useful in the synthesis of forest resource and
 
environmental information and the analysis of observed variations. 
Included an introduction to descriptive and inferential statistics
 
and graphical applications for spatial analysis.
 

o Computer based information processing concepts that are invaluable 
in the extension of the above-mentioned techniques to real world 
problem solving. Included an introduction to FORRAN and a variety 
of other statistical and optimization software codes. 

" 	An opportunity to hear and interact with successful information
 
management professionals from industry, government, and consulting
 
organizations who delivered short seminar presentations. 

The main thrust of the workchop was to magnify the understanding of 

analytical tools within a framework of problem solving, and thus promote
 

their acceptance and subsequent use in forest resource and environmental
 

management. In the workshops, a variety of problem scenarios were con

sidered, including those from: land use planning, population dynamics,
 

nutrient cycling, systems ecology, facility siting, pollution control
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systems, financial analysis, forest management, and resource allocation.
 

On the basis of such an exposure it was hoped that the participants would
 

be able to identify and formulate problems and use relevant computational
 

tools, if necessary, in their analysis. This expectation has 16d to the
 

case studies that are briefly described in this book. For organizational
 

convenience, these case studies have been grouped to form the following 

parts.
 

Part I: Design and Development of Data Bases
 

In today's world various forms of record keeping have become a major
 

activity in almost every public and private organization. The Forest
 

Service is no exception. The need to methodically collect, store, and
 

process data, and retreive information in a form suitable for use in decision 

making is a very basic one. This need is strongly recognized by our various
 

participant authors who have outlined data base systems for accident
 

statistics, mineral lease files, public issues, renewable resource infor

mation, mailing labels, progeny evaluation data, land acquisition files and
 

ADP equipment inventory.
 

Part II: Sampling, Statistics and Simulation
 

Forest resource information such as stand density, species and tree
 

size distribution; environmental information such as wildlife habitats, 

aquatic life, ambient temperature and stream flow; and productivity measures 

such as profit, cost, time and efficiency are all governed by natural and 

man-made variations. Therefore it is necessary to study such resource 

systems under conditions of uncertainty. Recognizing this need, some of 

our participant authors have ventured into the analysis of mortality, 
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productivity, water quality, diversity, and efficiency data by the methods
 

of sampling, statistics and simulation.
 

Part III: Computational Analysis for Planning, Productivity, and Economics
 

Certain aspects of cost-benefit analysis, production analysis, and the
 

planning process can be captured within a framework of a computational
 

system. Numerous such systems 
 (INVEST, PAR III, WRAP, etc.) are available 

to professionals in the region as well as the nation. 
On the other hand,
 

if the problem is quite small in scope and site-specific, the professional
 

with a modest amount of assistance should be able to develop a program to 

meet his/her objectives. Our participant authors have developed their own 

programs or evaluated the 
use of existing software in the development of
 

timber management plans, timber production analysis, economic analysis for
 

roads and fires and mast production analysis. 

Part IV: Optimization and Network Analysis
 

Scheduling human resources, machinery and operating decisions to
 

accomplish certain planned objectives is a problem that a resource pro

fessional must face from time to time. 
A variety of systems analytic tools
 

such as linear optimization, network analysis, simulation, decision analysis,
 

etc., can be of substantive use to professionals in the resolution of re

source allocation and scheduling problems. 
One of our guest authors and
 

two participants have explored the use of goal programming and network
 

analysis to harvest scheduling, timber sale and resource planning activities
 

respectively.
 

Part V: Spatial Analysis for Resource Management and Planning
 

Computer graphics provides a powerful tool for the rapid display and
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analysis of spatially-oriented data. 
The simplest form of computer graphics
 

involves digitized map reproductions on the basis of a stable (unchanging)
 

data base. By developing map overlays for specific variables, several 

relatively simple computer generated maps can be combined to show more
 

complex interactions of resource variables. 
Two of our participant authors
 

explore the use of such graphics technology for the analysis of wildlife
 

habitats and recreation resources, and finally our guest authors have des

cribed the current state of the art in such technology with specific appli

cations.
 

No book is complete without a few words of wisdom that capture the 

fervor of the author's intentions in an eloquent fashion than what he him

self can express. Here are a few gems: 

I have told you these details of Asteroid B612 and I have given
 
you its number because of grownups. Grownups love numbers. When 
you speak to them of a new friend, they never inquire about essen
tials. They never say to you: "What is the sound of his voice? 
What are his favorite games? Does he collect butterflies?" They

ask you: "How old is he? 
How many brothers does he have? How
 
much does he weigh? How much does his father make?" Only then 
do they think they now him.
 

Antoine de Saint Exupery 

The purpose of Forest Resource Information Systems is insight and 
not numbers. 

Anonymous 

..... You can catch phenomena in 
a logical box or in a mathematical
 
box. The logical box is 
coarse but strong. The mathematical box
 
is fine grained but flimsy. Thi mathematical box is a beautiful
 
way of wrapping up a problem, but it will not hold the phenomena
 
unless they have been caught in a logical box to begin with.
 

John R. Platt
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Scientists who only do experiments are as ants, who only gather and
 
use what they gather. Scientists who only theorize are as spiders,

who only make cobwebs out of their own substance. But consider the
 
bee, who takes a middle course; he gathers his material from the
 
flowers of the garden and of the field, but transforms and digests
it by a power of his own. Not unlike this is the true business of
 
forest resource management.
 

Adapted from Sir Francis Bacon
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PART I
 

DESIGN AND DEVELOPMENT OF DATA BASES 



A DATA BASE SYSTEM FOR ACCIDENT STATISTICS
 

Brenda Ayers
 
Jefferson National Forest
 

Roanoke, Virginia
 

Objective
 

To design a computer data base containing a variety of accident in

formation which can be accurately, easily, and effectively retrieved for
 

analysis and evaluation.
 

Proj ect
 

I began developing a data tree from questions used on Form AD-278,
 

the Supervisor's Report of Accident (Figure 1), using a standard naming
 

ronvention for easier use and in case the program became a Regional Data
 

Base. I also set a limit on characters in the field, to avoid input/
 

output discrepancies. These and other design considerations for the data
 

base took twice as long as the actual "loading" process, due to the need 

for accuracy and thoroughness. 

The data tree and definition tree (Figure 2) were then input into 

FCCC, beginning the data base establishment on the computer. I used data 

for April and May 1979 (the latest months of completed AD-278 forms); and 

put the data in load form (Figure 3), created a tape on ICL, and thus put 

the data into System 2000. I limited my data input in order to achieve 

this project without any physical assistance from the Regional Office, as 

well as control experimental costs. A special file was created to sim

plify entrance into the system and recovery from system crashes. 

After the data base was created and the actual data placed in the
 

system, information could be pulled in a variety of formats and tested for
 

query responst and ease of retrieval.
 

....~ '~ 1 



Operation
 

The data base has 
proved to be an effective management tool. Accurate 
figures on accidents can be retrieved quickly and easily; each month's data
 

can be added to the system in a day's time. 
After several years of informa

tion is in the system, the data will be available for comparison on that
 

level as well.
 

Testing of this program has identified the need for two more elements.
 

These will be quite easv and inexpensive to add, as 
the effort was made
 

to define a logical data tree and the data base is currently small. Addi

tional elements cc'n be added in the future, if needed.
 

Editor's Note 

National Forests in Regions 5, 6, and 8 are currently pilot testing 

this data base. With a few modifications and additions, this data base
 

is being considered for service-wide adoption.
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Figure 1. Supervisor's Report of Accident.
 
.|rj1!M"StATtS -. 2. NO. OF EMPLOYEES 

-. - INIURED IN ACCIDENT

108 U.S. DEPARTMENT OF AGRICULTURE ,,. IN. ._ 
_:2..,'PEMENAL 
 129DAY SUPERVISOR'S REPORT OF ACCIDENT 	 L_. CORRECT ION

4 DELETE 	 Fil 
S. 	 NAME OF EMPLOYEE (LAST. FIRST, & MIDDLE INITIAL) 4. AGE 5. AGENCY 6. SJCIAL SECURITY NO. 7. EMPLOYMENT B. REPORTING OFFICE 

CODE GROUP CODE (CITY AND STATE) 

10,
101 	 102 103 IQ , 
9. KINO OF 10. DATE AND TIME OF At.ICSNT II. NO. 12. WAS OCCURRENCE 13. EMPLOYEE 14. TREATMENT BY 15. INJURY/ILLNESS CLASSACCIDENT 	 r HRS. ON OUTSI'E REGULAR WORK PERSONAL PHYSICIAN 

. I I H. M i.DUT O El-YE FAC ~ 111____'0 	 6_ 
, 1 ] 1 R 	 DTF R~ MM._- AYI Hr -YES 	 I-YES (CODE) 

16. 	 DATE WORK 17. DATE RETURNED 18. NO. FULL 19. DID INJURY RESULT IN: 
STOPP;D TO WORK WORK DAYS A. TRANSFER TO ANOTHER JO, B. LOSS OF CONSCIOUSNESS OR C. EMPLOYEE UNABLE TO 

I lOST OR TERMINATION OF EMPLOY- RESTRICTION OF NOTION PERFORM NORMAL ASSIGNMENT 
YR.I MO. 1 DAY YR.I MO. MENT1 

1 1I 11,, 	 [ O-NO 1-YES 0- o __L -YES EJ O-NO J -YES 
20. 	 NO. PRIVATE PERSONS INJJRED 21. MOTOR VEHICLE DAMAGE 22. VEHICLE INFORMATION 23. OTHER PROPERTY DAMAGE 

OR KILLED _________________ NE SHIIP 1B. TYPE12 
A. GOVERNMENT B. PRIVATE ON , GOVTS._ A. B.OFFICIAL USE _L2.PVT.ON I-.g

---- 16 t .-- OFF. BUS.1139
 

____ ____I_ I-I s 	 (CODE) (CODE) $ 11 1 1 

24. 	 REPORTING UNIT ORGANIZATION IDENTIFICATION (WRITE IN) 25. UNSAFE ACT

0 ©( )___ ____123 

2j. FUNCTIONAL ASSIGNMENT 125 MIH 	 27. SPECIFIC SITE OF ACCIDENT 

124 	 132 7 
28. 	HAZARDOUS CONDITION 127 128 29. ACCIDENT CAUSE 

126 WEATHER TEMP 	 131I -",. 
S0. COMPLETE DESCRIPTION OF BODILY INJURY AND/OR OCCUPATIONAL ILLNESS (INCLUOL EXACT PART INJURED) 

31. COMPLETE DESCRIPTION OF ACCIDENT (WHAT HAPPE.4ED. HOW IT HAPPENED. WHAT WAS INVOLVED, WHAT LED UP TO ACCIDENT) 

136 

32. ACTION TAKIEN TO PREVENT SIMILR ACCIDENTS 	 34. MANAOEMNTS COMMENTS ON CORRECTIVE ACTION 

23. 	WHAT OTHER ACTION SHOULD BETAKEIN 139 

35. MAI4AGIMENT ORGANIZATIONAL FACTORS 

[40 (CODE FROM INSTRUCTIONS) F 
SIGNATURE OF WORK SUPERVISOR 	 DATE SIGNATURE OF REVIEWING OFFICER DATE 

137 

ORIGINAL-TO BE SENT TO THE CODING OFFICE BY THE REVIEWING OFFICIAL WITHIN 7 DAYS OF THE ACCIDENT. FORM AD-278 (I-74) 
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Figure 1. (cont'd.)
 

EXAMPLES OF ABBREVINTIONSUSED FOR FORM AD-278
 

105 - EMP CD YCC
 

YAC
 
OLD
 
PT
 
FT
 
FCC
 
VOL
 
CET
 
OTH
 

4 - DIST 	 BBRG
 

CLIN
 
GLWD
 
NC
 
WYTH
 
NRA
 
FCCC
 
SO
 

106 - ACC 	 M (MEDICAL) 

LT (LOST TIME) 
VN (VEHICLE - NO INJURY) 
VI (VEHICLE - INJURY) 
FA (FATALITY) 
PD (PROPERTY DAMAGE) 
IJ (INJURY ONLY - DIDN'T SEE DOCTOR) 

108 - DAY SUN
 

MON
 
TUE
 
WED
 
THR
 
FRI
 
SAT
 

111 - MD 
 Y
 
N
 

112 - EMP PERS - FATIGUE (01)
 
PHY COND (02)
 
ALCOHOL (03)
 
DRUGS (04)
 
EMOT STR (05)
 
ILLNESS (06)
 
SKIL DEF (07)
 
KNOW DEF (08)
 
COMM WAY (09)
 
ATTN DIV (10)
 
SHOT CUT (11)
 
UNDES TASK (12)
 
NONE (00)
 

120 - Gov. OWN Y 

N 
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Figure 1. (cont'd.)
 

EXAMPLES OF ABBREVIATIONS USED FOR FORM AD-278
 

121 - PVT Y 

N 

122 - TYP VAN
 

SED
 
TRK (PICKUP)
 

4WD
 

TKR (BIG TRUCKS)
 

123 - UNSAFE ACT 	 DGR EQUIP (A)
 
No PPE (B)
 
WRONG DRESS(C)
 

NO WARNING (D)
 
HORSEPLAY (E)
 

IMP EQUIP (F)
 
IMP HANDS (G)
 

INATTENTION(H)
 

POSITION (I)
 

DRIVING (J)
 
SPEED (K)
 

X SAF DEV (L)
 

MIXING (M)
 
EQUIPMENT (N)
 
OTHER (0)
 

NONE (P)
 

124 - FUNCTIONAL ASSIGNMENT B&F 
TIMBER 

RANGE 

WDLIFE 

ROADS 

TRAILS 

CONST 

REC 

LANDS 

FIRE 

RADIO 

ENG 

127 - WEATH - CLOUDY 

RAINY 

HAZY 

SUNNY 

131 - ACC. CAUSE POSITON
 

IMP USE HAND
 

IMP EQUIP
 
No WARNING
 
WRONG DRESS
 

No PPE
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Figure . (cont'd.)
 

EXAMPLES OF ABBREVIATIONS USED FOR FORM AD-278
 

140 - MGMT FACTOR INADQ 
TRAIN (01)
 
INADQ EQUIP/SPACE/MAT (02)
 
INADQ INSP/MAINT (03)
 
LACK OF/FALTY INST 
(0 4 )
 
INSUFF STAFF 
(05)
 
HIRE INCOMP PEOP 
(06)
 
DEF INSP WORK 
(07)
 
DEF PERF HAZ ANAL (08)
 
DEF INPL POLICY (09)
 
NONE (10)
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Figure 2. Data and definition tree.
 

0 * ENTRY 

* AC I00 EN 

101 *LAST NAME 
102 *FIRST NAME 
103 *AGE 

104*SSN
105 *EMP 
106 *ACC 
107 *DATE 
108*DAY 
109*TIME 
110 *DTY 
Ill *MD 
112 *EMP PERS 
113 *DY LST 
114 *WK STP 
115 *WK RET 
116 *GVH DMG 
117 *PGV DMG
118 *OGT DMG 
119 *OPT DMG 
120*GOV
 
121 *POV
 
122*TYPE
 
123 *UNSAFE ACT 
124 *ASSGN
 
125 *MIH
 
126 *HZR COND
 
127 *WEATHR 
128 *TMP 
129 *EMP INJ
 
130 *PVT INJ
 
131 *ACC CAUSE
 
132 *ACC SITE 
133*NAT INJ 
134 *PT BOD 
135*DESC OF INJURY 
136*DESC OF ACC 
137 *IMMED SUPER 
138 *ACTION TAKEN 
139 *MGMT COMMENT 
140*MGT FACTOR 
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Figure 3. Sample Load Statement (loading form).
 

1*1 I*2*08*3 14* 4* NC*
 
100- iOI*LAST NA.ME-*102*FIRSTM.I *103-19*i04.. 
 SSN ,105 VYAC* 106*VIl 107* 04/03/79-108 -TUE* 109 1430-*110.-*006*11* N-112*NONE- 116*00250-*120-Y-*12 1*N K122- VAN *I23-*NONE-*I24*WDLIFE*I25*633*126.SLIP SURFACE-*129-X-06*I3O*O0;3I*WET ROADS* END-* 



0 

(D 

( 

c1
(D 

000 

-

0 

II-

I 
0 

i 

01 YA V 7Y I° 



00 

/C N A/ C fDEJ 

IL 



r. -

0: /3 i/i ' 
.* CD 

91 

I 


cjH-

J90.. .. . .. . -


Ii 

• - .-.- : 

........- 5
 

a / 

- - ----.-------...- **------ -.--- **-*--------------------------.-----.--------.--------.

i 



-- 

------------------------ 

Appendix II. Sample output.
 

>LIST C4,CI07,CI06,C131,113.C105:
 
* 	 DIST DATE ACC ACC CAUSE DY LST EMP 

* 	 FCCC 04/30/1979 LT IMP USE HAND 3 FT 
* 	 NRA 04/201197? h BARBED WIRE YAC 

NC 04/16/1979 LT TREE HIT EMP 2 YAC
 
NRA 04/03/1979 M WASP CET
 

* 	 NC 04/03/1979 VI UET ROADS CET 
NC 04/03/1979 VI WET ROADS YAC 

* 	 NC 04/03/1979 VI WE: ROADS I CET 
* NC 04/03/1979 VI WET ROADS 5 YAC 
:v NC 04/03/1979 VI UET ROADS I YAC 
* 	 NC 04/03/1979 VI WET ROADS 3 YAC 
* 	 NC 05/23/1779 M WET GRND FT 
* 	 SO 05/23/1979 (N NONE FT 

UYTH 05/14/1979 M IMP LIFTING OLD 
* 	 UYTH 05/18/197? VN NONE FT 
* 	 CLIN 05/22/1979 VN IMP BACKIN6 YAC 
* 	 SO 05/30/1979 VN BLIND SPOT FT 

>fALLY/EACH/C 107 : >TALLY/EACH/C 103: 
:,:, * 14: *:*$4 : ,:t ** TALLY/EACH/C103: 

ELEMENT- DATE *:**:I: ** *: ** .** * * ** ** t.*** 
* *:# *, :0 ,: ,: *, ,: ,*** ELEMENT- AGE 
FREQUENCY VALUE * *** * *** * * *** *.* ** ** * 

FREOUENCY VALUE 
7 04/03/1979 ----------------------
1 04/16/1979 1 17
 
1 04/20/1979 4 19
 

1 04/30/1979 2 20 
1 05/14/1979 1 21 
1 05/18/1979 2 22 
1 05/22/1979 1 30 
2 05/23/1979 1 32 
1 05/30/19/9 1 39
 

- 1 44 

9 UNIQUE VALUES 46h 

---------- -- -- ---- .----1 69
 

16 OCCURRENCES
 
11 UNIQUE VALUES
 

16 	OCCURRENCES
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A DATA BASE SYSTEM FOR MINERAL LEASE FILES
 

Vernon Berger 
U.S. 	Forest Service
 
Atlanta, Georgia
 

Since the first oil shortages in 1973, there has been a dramatic
 

increase in energy mineral leasing and production activity in federally
 

controlled lands. 
As of 1977, there were approximately 20,000 active
 

leases with an additional 7,000 to 15,000 applications per year for new
 

or 
renewed leases or permits on Forest Service lends in the United States.
 

Along with increased activity has come increased concerns and
 

regulations concerning surface management and environmental protection.
 

Increased mineral activity and environmental concerns have brought an
 

emphasis on both long-term and large-scale planning. Until recently, there
 

has been no uniform method developed to share the large volume of
 

information associated with mineral leases and to allow immediate retrieval
 

of specific or summarized data on the mineral leases and permits ad

ministered by the Forest Service.
 

The first automated mineral leasing file system was developed
 

on the Custer National Forest in Region 1 in 1975, using FS-GIM. 
The
 

system was used by the State Office and District Geologist to help them
 

stay on top of a mushrooming oil and gas exploration and development
 

workload. 
 In January 1977, the Custer's "Mineral Lease File" was 
studied
 

by the Washington Office and the other Regional Offices to determine the
 

feasibiiity of 
adapting the system for service-wide use. 
 It was concluded
 

that the National System should be developed so that it could be used with the
 

System 2000 which the Forest Service was planning to purchase at that time.
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The planning for the proposed "Lease File" was 
coordinated with other staff
 

groups to determine areas of conflict and where further coordination was
 

possible with the current needs and systems. 
 It was decided that the
 

system should provide the following:
 

1) better evaluation of leasing impact on the Forest System
 

Program;
 

2) closer coordination with the Department of the Interior agencies
 

which share mineral leasing responsibilities;
 

3) closer supervision of operators;
 

4) more 
timely and accurate responses to requests for information
 

from Congress and the Administration;
 

5) better projection of workloads 
for budgeting and work-planning
 

purposes;
 

6) better coordination between mineral leasing and other Forest
 

Service programs; and
 

7) the ability to determine income from mineral leases and
 

extractions on Forest Service controlled land.
 

On September 9, 1977, we 
received a copy of the System Coordinating
 

Council's authorization to beqin collecting data for the "Lease File."
 

The Washington Office Minerals and Geology Staff began coordinating the
 

system's implementation immediately and set deadlines for completion of
 

different phajes of the plan. 
The inception of RARE-II in November, 1977
 

brought the "Lease File" program to a halt until February, 1979.
 

Pri.or to RARE-II, 3pecial coding forms were developed and distributed
 

to the Regional and State Offices with an instruction package. 
Limited
 

coding was 
completed in 1978, but, due to unclear instructions and a form
 

inappropriate for Eastern land uses, was unsatisfactory. In June, 1979,
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the mineral staff was given a week-long training session covering terminal
 

use and the S2000. The session provided excellent information and back

ground, as well as an opportunity to discuss some of the potential problems.
 

After the training session, the Region-8 Minerals Group gave first
 

priority to the implementation of the "Lease File" in the Reg'on. From
 

the middle of June, 1979 until mid-August, 1979, three Minerals Group
 

persons worked on the system. The actual time spent during these two
 

months is broken down as follows:
 

Temporary GS-3, lease coding, 90%
 
Applications Examiner GS-5, loading data, editing data base, 40%
 
Geologist GS-II, program changes, instruction to field, 50%
 

Approximately 7,000 leases were coded in this time, and 2,000 loaded onto
 

the system. Each forest has since been coding its own new applications
 

and leases. The coded leases are then submitted in batches of 200, a
 

workable size for editing and checking once they have been loaded. All
 

leases should be in '-he system by the end of September, 1979.
 

From that point until at least January, 1980, we will operate at a
 

maintenance level, familiarizing ourselves with the system's procedures
 

and uses. Then we will begin the coding and loading of data for our
 

Outstanding and Research minerals, which will need unique identifying case
 

numbers. There may be a need for some minor reprogramming to accept these
 

cases. 

The entire system should be in use by May 1980. Special training will
 

be needed for the Forest Mineral Staff and assistants in the use and
 

Maintenance of the "Lease File." Each forest will maintain its own data
 

base, to avoid possible damage to the entire data base. Current personnel
 

staffing levels should be adequate to maintain the system if the maintenance
 

is done at the for6.t level as anticipated.
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Major problems that have occurred during the development of the "Lease
 

File" have been:
 

1. lack of coordination with the field personnel who are to use the
 

system and are familiar with the minerals program;
 

2. lack of coordination with Regions 8 and 9 concerning the specifics
 

and fundamentals of outstanding and reserved mineral rights and land des

criptions;
 

3. lack of budgeting at the regional level; and
 

4. inconsistent instructions and priority setting by tie Washington
 

and Regional offices.
 

However, despite the problems in development, the following are only
 

a few of the foreseen benefits:
 

1. 
accurate and timely replies to information requests from Congress,
 

the Washincton and Regional offices, and the public;
 

2. 
analysis of current mineral leasing and permitting program;
 

3. 
analysis of current and future status of outstanding and reserved
 

mineral rights;
 

4. better development of budget and manpower needs; and
 

5. higher quality Land Management Planning.
 

Overall, the "Mineral Lease File" as 
it is being set up on the System
 

2000, will greatly benefit the Mineral Areas Management Program and the
 

Forest Service and public as 
a whole.
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USDA--FOREST SERVICE
 
Mineral Lease Coding Form
 

Lease Number (uncoded) State
 
Prepared by-_ -Date
 

Card

A 1. Lease Number (GS Station Code + BLM Prefix Code + Number) 

T 1T- 3-- 7 -9- TU IT 1-r17 I T TS 

2. Region Forest District 

3. Proclaimed Forest* 
TY T3 4 5 

4. State 
6 U7 

County 
28 29 30 

5. Acres 
3"- 3 TST47 5 6 37 T8 

6. Ownership Status 79 7. Stage 41 42 
8. Leaseholder 

43 44 45 46 47 48 49 50 51 7T 7-2 

7 1 7 7 	 7 7" - 7 -9 8 a . A c t i o n 

Card 1. Lease number (as on Card A)
 
B 
TZ1T T 1;" " 7 f -g TU IT',-" 1-3

9. Effective Date 10. Expiratior Date
 

T T I TTF5Y 	 Y M DIb 
16 17 18 	 19 20 ?l 22 23 24 25 26 27
 

11. Commodity I I 

12. Planning Unit Number*
 

13. Date Plan Completed* 14. Special Area Management*
 

42 43 44 	 45 46 47
 
15. Township Range 	 Meridian
 

~i
 

Card 1. Lease Number (as on Card A)
 
C T~ ~ 	 .71I1 TI 79 T7 T- i171 T 15 

16. 	 Wells 17. Bond 18. FS Stip.
 
T16 7 18 19 20
 

21. 	 Latitude* Deg. Min. Sec. 19. Reg. Stip. _ __ 
I 21 22T4 TS2I6 28 9 	 20. Rehabilitation

22. Longitude* Deg. Min. Sec.
 

23. 	 Legal DescripL.;on 

3 39 40 41 42 44 45 46 

48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 

67 To 6 8 9 T70 TIE T2T 73T4 T5- T TTT878 -9 F 

*Use is Optional with Regional Forester. 	 T2800-6(2/78)
 

Revised 3/78 to add 8a.
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Figure 1. 
 Minerals Leasing File Systems Flowchart.
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Appendix I
 

Sample Output
 

>DESCRIBE:
 
DESCRIBE:
 
SYSTEM RELEASE NUMBER 2.80E
 
DATA BASE NAME IS MINERALS
 
DEFINITION NUMBER 2
 
DATA BASE CYCLE 3
 

1* LEASE NUMBER (NAME X(14))
 
2* REGION (INTEGER NUMBER 99 WITH MANY FUTURE ADDITIONS)
 
3* FOREST (INTEGER NUMBER 99 WITH MANY FUTURE ADDITIONS)
 
4* DISTRICT (INTEGER NUMBER 99)
 
5* PRO FOR (NON-KEY INTEGER NUMBER 9999)
 

6* STATE (INTEGER NUMBER 99 WITH MANY FUTURE ADDITIONS)
 
7* COUNTY (INTEGER NUHBER 999 WITH SOME FUTURE ADDITIONS)
 

8* ACRES (DECIMAL NUMBER 9(5).99 WITH FEW FUTURE ADDITIONS)
 
9* STATUS (NAME XX WITH SOME FUTURE ADDITIONS)
 

10* STAGE (INTEGER NUMBER 99 WITH SOME FUTURE ADDITIONS)
 
91* LEASE ABRIV (NAME XXXX WITH MANY FUTURE ADDITIONS)
 
11* LEASHOLDER (NON-KEY NAME X(30))
 
12* EFFECTIVE (DATE WITH SOME FUTURE ADDITIONS)
 
13* EXPIPATION (DATE WITH FUTURE ADDITIONS),
 
14* PLAN NO (NON-KEY NAME X(5))
 
15* PLAN COMPLETED (NON-KEY DATE)
 
16* SPECIAL MGT (NAME X(5) WITH SOME FUTURE ADDITIONS)
 
17* WELLS (INTEGER NUMBER 99 WITH FEW FUTURE ADDITIONS)
 
18* BOND (NAME X WITH FEW FUTURE ADDITIONS)
 
19* FS STIP (NAME XX WITH MANY FUTURE ADDITIONS)
 
20* REG STIr (NAME XX WITH MANY FUTURE ADDITIONS)
 
21* REHAB (NAME X WITH SOME FUTURE ADDITIONS)
 
22* LATITUDE (NON-KEY INTEGER NUMBER 9(6))
 
23* LONGITUDE (NON-KEY INTEGER NUMBER 9(7))
 
24* DESCRIPTION (NON-KEY NAME X (34))
 
30* COIMODITIES (RG)
 
301* COMMODITY (NAME XXX IN 30 WITH MANY FUTURE ADDITIONS)
 

40* T(OWNSHIPS (RG) 
401* TOWNSHIP (!AME X(14) IN 40 WITH FEW FUTURE ADDITIONS) 
50* )THER REGION FOREST ACRES (RG) 
501* OTHER REGION (NON-KEY INTEGER NUMBER 99 IN 50) 
502* OTHER FOREST (INTEGER NUMBER 99 in 50) 
503* OTHER ACRES (NON-KEY DECIMAL NUMBER 9(5) .99 IN 50) 

[Rendering of Computer Output]
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--------------

Appendix Ii
 
Sample Output
 

>TALLY/EACH/C301:
 
TALL Y/EACH/C301: 

ELEMENT-
 COMMODITY
 

FREQUENCY VALUE
 
...........--  >TALLY/ALL/C301:


1 AG 
 TALLY/ALL/C301:
 
3 AR
1 AU ELEMENT- COMMODITY 
1 CLA
 
4 COL
3 DSP MINIMUM- AG 

3 FEL MAXIMUM- QTZ881 OG
 
1 QTZ 
 9 UNIQUE VALUES
 

...... 9 UNIQUE VALUES
--------- 898 OCCURRENCES
-----------------------.
 
898 OCCURRE14JCES 

-


>PRINT COUNT C8:
 
PRINT COUNT C8:
 
CNT 8* 902
 

>PRINT SUM C8:
 
PRINT SUM C8:
 

SUM 8* 972278.180 

>PRINT AVG C8:
 
PRINT AVG C8:
 
AVG 8* 1077.914
 

>PRINT MAX C8:
 
PRINT MAX C8:
 
MAX 8* 13544.00
 

>PRINT MIN C8:
 
PRINT MIN C8: 
MIN 8* .00
 

>PRINT SIGMA C8:
 
PRINT SIGMA C8: 
SIG 8* 1011.095
 

[Rendering of Computer Output] 
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MECHANIZATION OF A TRACKING SYSTEM
 
FOR PUBLIC ISSUES 

Henry C. Bullock
 

Daniel Boone National Forest
 
Winchester, Kentucky
 

Introduction
 

Public involvement provides an integral part in National Forest
 

Management Planning. 
This involvement requires considerable time on
 

the part of individual participants. It is only common courtesy to
 

notify those persons who have spent their time in meetings, discussion
 

groups, and letter writing, how their issues are being used. Such
 

notification, however, could have the potential of overloading office
 

services and planning personnel in preparation of simple responses.
 

For this reason, we have prepared an automatic system of responding
 

to participants and notifyiing them of the disposition of their issues.
 

The System
 

We have designed the system around the capabilities of our word proc

essor 
(IBM 6/452 Office Systems, 6 Information Processor). See Figure 1
 

for a diagrammed system description.
 

In actual practice, we have established four lines of record, with
 

22 fields for information. These lines of record are: 1) name and
 

organization represented and "entry" (signifying 'initial entry' or
 

'duplicate eiitry'); 2) address and zip code, and type of contribution
 

(public meeting, letter, etc.); 3) key words, print date (for correspondence
 

mailing), 
search date, and issue type (planning issue, management issue,
 

disruptive issue, etc.); and 4) issue 
- usually a direct quote or paraphrase
 

(see Figures 2 and 3 for field definitions and sample listings).
 

31
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Figure 1. System Diagram.
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Figure 2. 
Issue File Fields
 

FIELD NUMBER 


1 

2 


3 

4 

5 

6 

7 

8 

SECOND LINE OF RECORD
9 

10 

11 

12 

13 

14 


15
 
THIRD LINE OF RECORD

16 

17 

18 

19 

20 

21 

FOURTH LINE OF RECORD
 
22 


FIELD SIZE 


.10 

5 


15 

2 


15 

5 


35 

1 


35 

25 

20 

8 

6 


35 


20 

20 

20 


8 

6 
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IDENTIFICATION
 

ID
 
TITLE
 

FIRST NAME
MIDDLE INITIAL 
LAST NAME 
SUBTITLE
 
ORGANIZATION
 
ENTRY
 

STREET ADDRESS
 
STREET ADDRESS
 
CITY
 
STATE
 
ZIP
 
CONTRIBUTION TYPE
 

KEYWORD 1
 
KEYWORD 2
 
KEYWORD 3
 
PRINT DATE 
DATE (i.e. 790822)
 
ISSUE TYPE
 

ISSUE
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Figure 3. Issue File
 

ID TITLE/ST ADD/KEY WORD 1 F/N ST ADD/KEY WORD 2 
 MI/CITY/KEY WORD 3 LN/ST/PDT ST/Z/DT ORGANIZATION/CONTRIBUTION TYPE/ISS
 

I Ms. 	 Susan 
 Herrick 	 League of Women Voters

Route 3 Versailles KY PM

Mineral Multiple-uses 4/30/79 790430 NJ
 

Shouldn't the Forest Service be responsible

for -mineral extraction which could negate

other r-uiltiple-uses of their land.
 

2 Ms. Susan Herrick 	 D
 

Timber 
 Private Subsidized
 
Will private timber growers be subsidized?
 

3 'r. William Meyer 	 Univ. of Ky.
Schcol of Biological Scierces University of Kentucky Lexington 
 KY 40506 PM
 
sustaired-yield Timber Production 4/30/79 
 790430 NJ
I think the best principal in fo;'estry


is sustained yield. There is too much
 
emphasis on increasing timber production.
 

4 Mr. William Meyer 	 D
 
PM
Land Untouched 4/30/79 790430 NJ
 

Could you please leave some land untouched?
 

5 Mr. 	 Philip 
 W. Conn 	 Bureau of Univ. & Reg. Services

M.orehead State University Morehead KY 40351 PM
 
Developable Land 
 4/30/79 790430 NJ
 

The Forest Service is taking land out of
 
the realm of developable land.
 

6 Mr. Philip W. Conn 	 D
 
PM
Aesthetics Tourism 4/30/79 790430 NJ
 

I think aesthetics are highly marketable
 
and one of the greatest potentials of the
 
area is tourism.
 



Use
 

To demonstrate the use 
of the system, we will use "planning issues"
 

and develop planning questions which will address the issue. 
An issue
 

stated in a public meeting and quoted directly from tape that says,
 

"Shouldn't the Forest Service be responsible for mineral extraction which
 

could negate other multiple-uses of their land?"
 

The planning question in this 
case is "Under what conditions will
 

mineral extraction be permitted on the Forest?"
 

Following the development of the appropriate planning question, we
 

write each participant who used the mineral key word.
 

The August 7, 1979 letter is an example of the final output from
 

the system. 
Those portions undjrlined were automatically supplied from
 

the issue file.
 

Each letter must, of course, be proofed before mailing; but this
 

system allows us to spend more time on the problem, and less on the simple
 

contact letter.
 

Summary
 

The system is not foolproof. However, it does fulfill the needs of
 

the organization and is expected to improve our relationship with 
other
 

interested parties. 
 It allows for feedback and clarification of problems
 

while freeing us 
to track each issue to the originators of that issue.
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A SYSTEM FOR RENEWABLE RESOURCE MANAGEMENT DECISIONS
 

Eli J. Giaquinto
 
National Forest System
 

U.S. Forest Service
 
Atlanta, Georgia
 

Problem Definition
 

Operations under the Renewable Resources Planning Act (RPA) have made
 

it virtually impossible for management to make comprehensive decisions for 

production and allocation of renewable resources from National Forest lands. 

The massive amount of knowledge and supporting information required in the
 

decision-process is overwhelming the decision-makers. Much of this informa

tion is available, but appears under various information centers. A system 

is needed to bring this information to the decision-maker in the form ow a 

physical/biological/social/economic/political matrix. (Refer to Figure 1). 

Statement of Objective
 

To provide management with an information system for improved National 

Forest land/renewable resources management decisions. Such a system must
 

consider physical, biological, social and economic aspects of the renewable
 

natural resources associated with the National Forest land under management.
 

The decision will be a determination of who gets what, where, when and how
 

they get it--a political decision.
 

The Model
 

The RESPOL Model envisions a classification system for rapid location
 

of related information. The matrix represented by the model is built upon
 

three dimensions provided by (1) resource information inherent in the manage

ment of the five renewable resources themselves (range, recreation, timber,
 

water and wildlife), 1 (2) decision criteria fundamental to the Resources
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FIGURE 1
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4,ECONOMIC 
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RESOURCES
 

RESPOL - RESOURCE POLITICS FOR NATIONAL 
FORESTS RENEWABLE RESOURCES 
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Planning Act, 2and (3) consideration of alternatives in the light of physical, 

biological social, economic and political effects, as required by the National 

Environmental Policy Act of 1969. Figure 1 is a graphic representation of the
 

model.
 

Exemplar
 

As an example, a decision-maker confronted with a problem involving
 

the distribution of timber output to satisfy a national need in behalf of
 

social betterment could refer to the classification system in Figure 1 and
 

isolate the body of information under "timber," "social" and "national needs" 

in support of a decision. Figure 2 illustrates this procedure.
 

Decision Tree
 

This vast body of knowledge would need to be computerized for quick and
 

ready reference. A typical RESPOL decision tree is graphically designed in
 

Figure 3. Following the example pathway would begin with "timber" at the
 

"resource" level, lead to "social" at the "aspects" level, and finally to
 

"national needs" at the "decision criteria" level of 
information. The 

letters in parentheses at the resource3 level are coordianted with the
 

Forest Service management information handbook, the coordinating instrument
 

for the Forest Service budgeting system.
 

I"A Report to Congress on the Nation's Renewable Resources," U.S. Depart

ment of Agriculture, March 1979, pp. 18-49. 

2Ibid., pp. 5-6.
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FIGURE 2 
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The Data Base
 

Here is a typical data base for RESPOL.
 

RESPOL Data Base 

E001 


E002 


E003 

E004 


E005 


E 100 SOCIAL 

State
 

National Forest
 

County 

CFL in State
 

CFL in County
 

E 101 Total Population in State, 1970 

E 102 Rural Farm Population in State, 1970
 

E 103 Rural Nonfarm Population in State, 1970 

E 104 Urban Population in State, 1970
 

E 105 Total Population in County, 1970
 

E 106 Rural Farm Population in County, 1970 

E 107 Rural Nonfarm Population in County, 1970 

E 108 Urban Population in County, 1970 

E 109 
 Number of Low Income Families in County, 1970
 

E 110 Number of Low Income Families Occupying Substandard Housing, 1970
 

E 111 Total Population in State, 1960 

E 112 Rural Farm Population in State, 1960
 

E 113 Rural Nonfarm Population in State, 1960 

E 114 Urban Population in State, 1960
 

E 115 Total Population in County, 1960 

E 116 Rural Farm Population in County, 1960 

E 117 Rural Nonfarm Population in County, 1960 

42
 



E 118 Urban Population in County, 1960
 

E 119 Attitudes Toward National Forest Timber Management and Timber Use
 

E 200 NATIONAL NEEDS
 

E 201 Low Income Housing
 

E 202 Number of Units Needed in County
 

E 203 Volume of Lumber Needed
 

E 204 Number of Units Needed, 1980
 

E 205 Volume of Lumber Needed, 1980
 

E 206 Number of Units Needed, 1981
 

E 207 Volume of Lumber Needed, 1981
 

E 208 (etc.)
 

E 100 BIOLOGICAL 

E 101 Total Growing Stock 

E 102 Total Sawtimber Growing Stock 

E 103 Net Annual Growth, Total 

E 104 Total Softwood Sawtimber Growing Stock 

E 105 Total Hardwood Sawtimber Growing Stock 

E 106 Total Softwood Poletimber Growing Stock 

E 107 Total Hardwood Poletimber Growing Stock 

E 108 Net Annual Growth, Softwood 

E 109 Net Annual Growth, Hardwood 

E 110 Net Annual Growth, Softwood Sawtimber 

E 111 Net Annual Growth, Hardwood Sawtimber 

E 112 Net Annual Growth, Softwood Poletimber
 

E 113 Net Annual Growth, Hardwood Poletimber
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E 100 ECONOMIC
 

E 101 Demand, All Species-Products
 

E 102 Demand, Sawtimber-All Species
 

E 103 Demand, Softwood Sawtimber
 

E 104 Demand, Hardwood Sawtimber
 

E 105 
 Demand, Softwood Poletimber 

E 106 
 Demand, Hardwood Poletimber
 

E 107 Supply, All Species-Products
 

E 108 Supply, Sawtimber-All Species
 

E 109 
 Supply, Softwood Sawtimber
 

E 110 Supply, Hardwood Sawtimber
 

E 111 Supply, Softwood Poletimber
 

E 112 
 Supply, Hardwood Poletimber
 

The lines of communication to and from the appropriate storage cell can
 

be traced in the decision tree, Figure 3.
 

An Example
 

Here is how the system would work. 
A decision maker gets a Congressional 

inquiry involving the social aspects of timber for a proclaimed national need. 

"What is the need for low-income housing in Rabun County, Georgia?" "How 

can the National Forest contribute to this need in 1980?" Program, using
 

SYSTEM 2000 data base:
 

LIST E202, E204, E205 WH E201 
= Low Income Housing, 

E200 = NATIONAL NEEDS, E003 = Rabun, E002 = Chattahoochee, 

E001 = Georgia; List ElI0 WH El00 = BIOLOGICAL,
 

E003 = Rabun, E002 = Chattahoochee, E001 
 = Georgia; 
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LIST El09, E103 WH El00 = ECONOMIC, E003 = Rabun,
 

E002 = Chattahoochee, E001 = Georgia. END.
 

Computer Printout will list:
 

, 

261 SOC/E202 Number of Units Needed
 

26 SOC/E204 Number of Units Needed, 1980
 

260 	MBF SOC/E205 Volume of Lumber Needed, 1980
 

7.7 	MMBF BIO/EII0 Net Annual Growth, Softwood Sawtimber
 

2.7 	MMBF ECO/E103 Demand, Softwood Sawtimber
 

4.2 	MMBF ECO/E109 Supply, Softwood Sawtimber
 

PRINT E119 WH El00 = SOCIAL, E003 = Rabun, E002 = Chattahoochee, E001 = 

Georgia 

Computer printout will print:
 

Local attitude supports timber use from National Forests. Non-local
 

attitude supports Wilderness and non-market uses of the National Forests
 

...little if any timber use from National Forests.
 

Alternatives:
 

1. 	National Forest supplies timber for low-income housing.
 

HUD finances logging, milling and construction.
 

2. 	National Forest supplies timber for low-income housing.
 

YCC logs to mill.
 

HUD finances milling, supplies and materials.
 

YCC builds housing.
 

3. 	National Forest supplies timber.
 

HUD finances logging, milling, supplies and materials.
 

YCC builds some housing.
 

HUD builds housing not built by YCC.
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Concluding Remarks
 

There are many productive uses of the system. 
As another example, the
 

system could be used to compare programs with a procedural language inter
face (PLI) as shown in Figure 4. These are merely a few uses for the 

RESPOL system. The opportunities for use are virtually unlimited. 

FIGURE 4
 

SYSTEM 2000 

RPAI 

OUTPUT 
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A SYSTEM FOR MAILING LABELS
 

Bill Henley
 

Ozark-St. Francis National Forest
 
Russellville, Arkansas
 

Problem
 

At present there are 14 different mailing lists for various plans and
 

environmental statements issued from the Supervisor's Office of Ozark-St.
 

Francis National Forests. The lists contain names of individuals and/or
 

organizations to which mailings have been made. The names are located in
 

card files, on typed lists, or on mag cards, and are identified for each
 

particular mailing. When a new mailing is initiated, the names and addresses
 

are typed on envelopes for each person or organization to receive the doc

ument. This job is most time consuming and expensive considering the amount
 

of clerical time that is required.
 

Analyzing the Problem
 

The problem was discussed with the Forest Planner and the Environmental
 

Coordinator. We considered using either Mag Card II tape labeling or a
 

computerized mailing label system currently available through the Fort Collins
 

Computer Center. We decided on the latter, since it seemed to be the fastest
 

and most economical method. With the help of John Waters, we planned to
 

implement the project using available computer hardware and software.
 

Project
 

The project, which I have called "Oz Labels," uses the existing program,
 

Mailing Label System. The first step was to complete the data entry form,
 

R8 6200-9 (see Attachment #1), with the following information:
 

Input
 

1. 	 Set up group codes for the various existing mailing lists (see
 

Attachment #1) .
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Attachment #1 

FOREST COMPUTERIZED MAILING SYSTEM 
Data Entry Form 

NAME AND ADDRESS CARDS 

Card No.
 

Sequence No,1 

cccc 1 2 -
 -
 - - -- -- -- -- -- -- 333 

2 
 71 76 80 

cc 2 
33
 

40 
 71 76 80
 
cc 1 --------------------------------------------------


33 - 
40
 

71 76 80 
4 

cc T 

GROUP CODES REFERENCE CODES REFERENCE CODES 

2 ( )Press Releases 27 ( )ZOI - Dailies* 

3 ( )Mandatory Mailing List 

53
 
28 ( )ZOI - Weeklies 54
4 ( )Trail Clubs & Organiza. 29 ( )ZOI - Radio 


5 ( )RPA List, 1979 30 ( )ZOI - TV 
55
 

6 ( )St. Francis Unit Plan 
56
 

31 ( )Major State Dailies 57
7 ( )Ozone Unit Plan 32 
( )State Dailies & Weeklies 58

8 ( )Lake Wedington U.P. 33 ( )Media - Special 599 ( )Lee Creek Unit Plan 34 ( )Mandatory (NEPA)


10 ( )Magazine Unit Plan 
60
 

35 ( )Congressional Delegation 61
11 ( )Mt. Magazine Statement 36 ( )State Delegation 62

12 ( )RARE II 
 37 ( )Federal Agencies 63

13 ( )Ozark Timber MGT. Plan 38 ( )State Agencies 64

14 ( )Herbicide Statement 39 ( )Local 
 Government 65 (15 ( )Forest Direction State- 40 
( )Groups & Organizations 66
 

ment 
 41 ( )Individuals - Signature** 67
16 ( )All 

17 ( ) 

42 ( )Individuals-Letter*** 68
 

18 ( ) 
43 ( )All 69
 
44 ( ) 
 70

19 ( ) 45 ( ) 7120 () 46 () 72 (21 () 47 ( ) 7322 () 48 ( ) 74 C23 ( ) 49 C ) 75 
24 () 50 (
25 ( ) 51
26 ( ) 52 ( ) Sequence No. 

* ZOI - Zone of Influence 
* Signature - petition, form letter, etc. 76 80 

* Letter - individually wzitten
 
R8-6200-9 (6/75)

AQ 



2. Set up reference codes to identify the various categories of the
 

public within the mailing lists shown under group codes (see Attach

ment #1).
 

3. 	 Complete the name and address (card 1) for each label. Enter an 

X in the various group codes and reference codes (card 4), that 

identify the name on the label. 

4. 	 Enter the names and addresses by punch cards into the Fort Collins 

Computer Center Data Base. (This job was actually done in the
 

Regional Office by John Waters). 

Since the combined mailing lists involve several thousand names, only the
 

Press Releases involvinq 104 names and addresses have been entered into the
 

computer at this time (see Attachment #2).
 

Output
 

We have available on the Forest an ICL Batch Terminal (intelligent) with 

printer. The software needed is gum label paper which we have ordered from 

Visible Computer Supply Corporation, 3626 Stern Drive, St. Charles, Illinois. 

The entire project will be operational after the names and addresses have 

been entered into the computer, properly identified by group and reference 

codes. Address labels for any or all of the 14 lists will be printed by our 

terminal upon demand. 
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Attachment #2 

FOREST COMPUTERIZED MAILING SYSTEM 
Data Entry Form 

NAME AND ADDRESS CARDS 

Card No. Sequence No. 
1 

cc33
 

2 T----71 
 76 80
 

cc - -33 

3--O------------------------- 71 76 80 
cc 1 i -2 

~.-- -- -- -- - - - - - - - - - - - - - 33 

4O-71 
 76 80 

4 

cc1
 

GROUP CODES REFERENCE CODES REFERENCE CODES 

2 (X)Press Releases 27 (x)ZOI - Dailies* 53 (3 ( )Mandatory Mailing List 28 ( )ZOI- Weeklies 54 (

4 ( )Trail Clubs & Organiza. 29 ( )ZOI - Radio 55 ( )

5 ( )RPA List, 1979 30 ( )ZOI- TV 56
 
6 ( )St. Francis Unit Plan 31 (x)Major State Dailies 57 (

7 ( )Ozone Unit Plan 32 (X)State Dailies & Weeklies 58
 
8 ( )Lake Wedington U.P. 
 33 ( )Media - Special 59 ( )
9 ( )Lee Creek Unit Plan 34 ( )Mandatory (NEPA) 60 ( )


10 ( )Magazine Unit Plan 35 ( )Congressional Delegation 61
 
11 ( )Mt. Magazine Statement 36 ( )State Delegation 62
 
12 ( )RARE II 37 ( )Federal Agencies 63
 
13 ( )Ozark Timber MGT. Plan 38 ( 
 )State Ag-,ccies 64
 
14 C )Herbicide Statement 
 39 ( )Local Government 65 ( )

15 ( )Forest Direction State- 40 ( )Groups & Organizations 66 (
 

ment 41 ( )Individuals - Signature 67 ( )
16 ( )All 42 ( )Individuals- Letter** 68 ( )
17 C) 43 ( )All 69 ()
18 () 44 ( ) 70 ()
19 () 45 ( ) 71 ()
20 ( ) 46 ( ) 72 
21 () 47 ( ) 73 ()
22 () 48 ( ) 74 (
23 () 49 ( ) 75 C) 
24 ( ) 50 ( 
25 ( ) 51 ) S
26 
( ) 52 ( ) Sequence No. 

* ZOI - Zone of Influence 
* Signature - petition, form letter, etc. 
* Letter - individually written
 

508-6200-9 (6/75) 



A COMPUTER SYSTEM FOR PROGENY EVALUATION
 

Ralph A. Lewis
 
National Forest System
 
U.S. 	Forest Service
 

Atlanta, Georgia
 

Introduction
 

Region 8 of the U.S. Forest Service maintains one of the largest and
 

most varied tree improvement programs in the South. 
Seven pine species-

represented in more than 1200 acres of first generation seed orchards and
 

six 	hardwood species--have been established in clone banks. 
Nevertheless,
 

this 	represents only the first steps in a genetic improvement program. The
 

next 	phase invulves thorough field testing of offspring from select trees
 

propagated in the orchards. Information from these tests is absolutely
 

essential before the program can enter into advanced generation breeding.
 

A 	large, flexible and readily accessible data system must be established in
 

order 	to accommodate and analyze the mass of information generated by these
 

tests.
 

Concepts of Progeny Testing
 

In order to understand the needs associated with a progeny test data
 

system, some knowledge of the basic purpose and procedures of progeny testing
 

is necessary. 
First 	of all, progeny tests have two general functions:
 

a. 	 To provide pedigreed arrays of trees from which advanced
 

generation selections can be made; and
 

b. 	 To test the genetic worth of the parentage now residing in
 

the seed orchards.
 

In order to satisfy these requirements, a large number of well-replicated
 

field tests must be established over a variety of site conditions and in
 

51
 



some cases, over a number of years. 
Each tree in every test will be evalu

ated at least one time for survival, and all living trees will be evaluated
 

two or more times for a variety of traits. Individual tree data will be
 

pooled into family averages and related families into parental averages.
 

In turn, family performance will be pooled as will data from families with
 

common parentage. From these data, relative genetic worth of the orchard
 

parents can be determined. This will permit a selective removal of poor
 

parents from the seed orchard and an improvement in genetic quality o0.
 

orchard seed. All performance levels will be used to evaluate individual
 

tree selections for advanced genciation orchards, best parents, and best
 

individuals within families.
 

Objectives of the Computer Program Systems
 

The entire testing program represents many indiridual tests with dif

ferent environmental and genetic conditions. 
The mass of data generated
 

by these tests must be maintained in a readily accessible state with analyti

cal options available as new data is added to the files. 
 Thus, the following
 

objectives should be met by any computer system.
 

a. To maintain data in an orderly and accessible state. 

b. To permit additions to the data file and their integration 

into the analytical processes. 

c. To provide the analytical capability to meet the basic pur

poses of progeny testing. 

Justification of the Computer Systems
 

The projected volume of data would seem to preclude any consideration
 

of a manual record-keeping system. 
 Over 25 tests have been installed in
 

the Region over the past two years. This number will rise to at least 15-20
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tests per year. In addition, the periodic evaluations will compound the
 

workload in future years. 
 In all, a minimum of 200,000 trees will be re

quired to test all control-cross families in just one planting. 
Since
 

most families will be planted in two or more 
locations and some will be
 

planted in more than one year, the number of individual trees that must
 

be evaluated at least once approaches a million. It is reasonable to
 

assume that survival will average around 80%; but this still promises to be
 

a huge file.
 

System Organization and Functions
 

Although there will be differences, the hierarchy of progeny test
 

records and analysis should closely parallel the seed orchard arrangement.
 

The primary division will be species. 
Next will be breeding population
 

within species. Again, almost all comparisons should be confined to an
 

individual breeding population, but there will be exceptions where more
 

than one breeding group may be involved in a given test. 
 Thus, provisions
 

must be made for pooling and comparison at all levels within species.
 

Nevertheless, most analyses will follow the hierarchy of:
 

1. Species
 

2. Breeding population
 

3. Forest
 

4. Test number
 

5. Family
 

6. Replication
 

7. Individual tree
 

Other elements--in addition to the hierarchical elements, year of planting, 

Ranger District, Compartment and stand--should also be carried. (See Figure 1). 
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FIGURE I
 

Hierarchical Elements of Progeny Test Data Files 

SPECIES
 

BREEDING
 

POPUL AT ION 

FOREST 

RANGER DISTRICT 

COMPARTMENT STAND 

TEST 

FAM I LY 

REEPLICATIOJ 

INDIVIDUAL TREE
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A number of different sets of data will be required for each progeny
 

test. All will be interrelated, but each will have discrete and unique
 

categories of information. 
The 	following data sets are currently projected.
 

1. 	 Test Establishment: 
 this data set will contain information on
 

the test location, layout, size and composition. It will serve
 

as 
a basis for the other data sets by defining the hierarchy
 

of the test.
 

2. 	 Initial Survival Check: the first evaluation of a test planting
 

will be made at the end of the first growing season. Its primary
 

purpose is to determine whether or not the survival is adequate 

for 	a valid test. 
 It will also provide a survival pattern within
 

each family plot and replication since the status of each tree is
 

recorded. 

3. 	 First Test Measurement: 
 the 	exact timing of the first test measure

ments 	 has not been decided, but it should be either the fourth or
 

fifth year after planting. The items of information to be collected
 

are survival (may be implied by a height value), 
-eight, and disease
 

(as designated by species).
 

4. 	 Subsequent Measurements: 
 as with the first time measurements, the
 

exact 	timings have yet to be determined. Nevertheless, the major 

data elements can be def 4 ned. They are: survival (implied), height, 

DBH, straightness, croun 	and disease infection.
 

For a given test, the data file will be built over a number of years.
 

All information from each evaluation or measiirement should be maintained in
 

order to trLzk development. 
 Although this requirement will significantly
 

increase the record space requirements, it is necessary for a total evalu

ation.
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In addition to the basic record-keeping function, several analytical
 

procedures will be required. All requirements cannot be predicted, but the
 

following list should contain most of the primary ones.
 

1. Averaging: in order to evaluate a given family, performance must
 

be measured over a variety of environmental influences. This pro

gram should be able to search out data in several tests, sum and
 

average it on an individual family basis. Parental evaluations
 

require a further combining of data from all families with the 

co n prent. 

Due to the large environmental component associated with 

growth and disease parameters, at least some comparisons between 

tests will require rankings rather than absolute values. Thus, 

an additional procedure will be required for comparisons of 

families for height, diameter growth and disease infection. With

in each test, families should be ranked for each of these para

meters, with "one" being the best family in that test for that par

ticular trait (see Table I). 

There are some obvious problems with such a system--different
 

tests will contain different numbers of families so that rankings
 

for one test may be more valid than for another. Also, small tests 

contain fewer families so that fewer (and higher) rank values will 

be associated with the small tests which could significantly bias
 

the relative standings. If this proves to be too much of a problem,
 

provisions should be made for an alternate comparison system as out

lined in the next paragraph.
 

Without getting into a complex regression or individual value
 

adjustment systems, a ranking index would be set up based on the
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TABLE I
 

Averaging
 

I. 	Each test
 

A. 	Initial Survival Check
 

. % of survival by test & family
 

B. 	First Measurement
 

* 	 % survival by test & family 

* % 	disease & total height by test
 

* % 	disease and total height-orchard vs. checks 

* 	% disease and total height-individual. family within 
test 

C. 	Second Measurement (all items above plus:)
 

" diameter
 

" straightness (scored)
 

" crown (scored)
 

I. 	Between tests
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test mean for that parameter. This procedure would require that a 

set of rank "classes" be set up relative to the mean value. Thus, 

a given family would be assigned to its absolute value in relation
 

to the test average. More 	 than one family could be assigned the 

same rank class within the same test and these classes would be
 

relatively free of bias regardless of test size.
 

All averaging should be done exclusively within the same
 

time frame; i.e., averaging across tests should be done only with
 

data 	collected when the trees are of comparable ages.
 

2. 	 Ranking: the ranking function was partially covered under averag

ing, insofar as its oprations with an individual ±amily both
 

within and between tests are concerned. Nevertheless, ranking must
 

be extended to comparisons between families within breeding popu

lations. Rankings for each individual trait (height, diameter,
 

etc). 	should be made, plus an overall family ranking based upon 

the 	combined rank totals. 
 Although every trait probably does
 

not merit equal weight in the combined score, equal weight will
 

be given in the absence of any well defined weighting factors.
 

As more experience with the different species and breeding popu

lations are gained, specific weighting factors may be formulated.
 

3. 	 Scrt: 
 the complex nature of the records will require an extensive
 

sort capability. This should include a user option to specify
 

sort elements from major to minor such 
as found in the ORCUTL pro

gram of the Seed Orchard Inventory System. In addition, there
 

should be user control of data listed. 
It may not be feasible to
 

do this down to individual coltumns of data, but groups of columns
 

reflecting specific evaluations or growth trends will be needed.
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Sort capabilities should be available for the following elements:
 

breeding population, forest, family, year of planting and Ranger
 

District.
 

Conclusions
 

Although the current concept of the system is complex, it will probably
 

not meet all program needs. Nevertheless, it should satisfy the early stages
 

of program development. As more ex,.erience is gained in the field of progeny
 

evaluation, program modifications should produce a more efficient system.
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A DATA BASE SYSTEM FOR IDENTIFICATION AND SCREENING OF ISSUES
 

Joseph Metzmeier
 

National Forests in Texas
 
Lufkin, Texas
 

Background
 

Dealing with issues is not a new idea in resource management. Indeed,
 

the Forest Service and the National Forest Systemwere born out of a need 

The various laws and regulations that govern
to address issues of the day. 


our operations and set our policies and direction are a response to issues
 

important to the American people. Most Forest managers spend a great deal of time 

a short range or long range nature.
each day dealing with issues of either 


for us and is at the core of our every-
So dealinq with issues is not new 


day behavior. What is new is the requirement--by law and regulations-

that the Forest Service deal with public issues in the planning process in
 

a direct and visible way.
 

Purpose
 

The purpose of issue oriented planning can be characterized by: focus,
 

public involvement, priority and organization. Focus on issues and manage

ment concerns enables us to concentrate limited planning manpower and money 

to solve specific problems. This eliminates a shot-gun or a planning-for-the

world approach. It gives the rationale for addressing issues and management
 

concerns and the level of detail to which they will be addressed. Public
 

a pipeline through which we can communicate
involvement on issues provides 


with the public. Few members of the public are interested in discussing the
 

broad spectrum of resource management. They can, however, relate to current
 

issues and the need to plan for resolution of those issues. Through the
 

issue development and analysis process the forest or region is able to place
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some priorities on which isr es and management concerns must be handled first,
 

and, just as important, which 
ones will not be addressed at all. Organization
 

of the various levels of management that must deal with the issues is also 

important, so the the Chief's Office deals with problems affecting the national
 

level, and the Ranger District deals with problems of a local nature. 
 Issue
 

orientation provides a systematic sorting through of issues and negotiatio.s
 

on which issues must be addressed at which planning level. 

Process
 

To meet requirements by law and regulations , a process for dealing with 

public issues and management concerns was developed. Several concepts were 

used which follow the same general steps. These steps are: 

" Issue identification, assessment and analysis. 
 This is a continuous
 

process. 
 It is conducted both internally within the organization and
 

externally through the involvement of various interest groups.
 

" Screening process. This is 
a method that helps sort out which issues
 

will be addressed, which will not be, which level of the organization 

will address the issue, and to what degree of detail; and what 

supporting documentation and rationale are to be provided. 

* Development of management strategy. 
This step involves choosing among
 

alternatives for dealing with identified issues concerns.and The 

level of detail of the chosen strategy must be fine enough to make 

visible the Forest Service Program that is to deal with that issue
 

or concern.
 

Implementation and monitoring. 
The best plan is worthless if not
 

implemented. 
Effort put into issues and concerns is wasted unless
 

suggested strategies can be tried and evaluated. 
The issues provide
 

a mechanism for evaluating the effectiveness of a planning effort. 
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The flow chart in Exhibit 1 is a description of the process that will be used 

to accomplish this task.
 

Description of the Process
 

Sources of issues are: past public involvement, written responses to
 

draft EIS, news art les, RARE II, and existing plans. Comments receivedon 

past planning efforts snouldbe reviewed to identify areas of public concern. 

Other possible sources of issues are Congressional members, public contacts, 

etc. Issues can be identified with local governments, state and federal agencies 

through preliminary informal meetings. These meetings will serve two func

tions: first, to inform the local governments of the planning process, and 

second, to identIfy issues. Most management conrerns can be idertif.ed by 

communicating with Forest Service personnel. Possible approaches are Ranger-


Staff meetings, meetings with district and supervisor'soffice personnel, and memos
 

to all personnel requesting their assistance in identifying management concerns. 

Inspections, general management reviews, and service trip reports should 

also be reviewed. Regional input through the regional plan and communications
 

with Regional staff specialists should be incorporated.
 

After identifyii.g issues, the next step will be to screen issues and
 

management concerns. This step will mean a review of each issue that has
 

been identified and a sorting out of thuse issues th:it will be addressed
 

in Land Management Planning regardless of the level--national, regional, or 

local. Each issue should be trackable through the screening process. 

Issues that are dropped should be referred to the appropriate individual 

for consideration so that the reasons for dropping it can be documented. 

Following this, the issues should be grouped and defined, each re

ceiving a description that will provide the detail necessary so that the
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EXHIBIT 1 

Issues 

Identi fication 
WithLocal ion 

Process for Identificationi 
and Screening of Issues and Concerns 

Gove rnmen t -

Issue 
Sources 

-N 

- -

I d n t f S -_ 
_N 
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kCreGroencw 

I Issucs & De[ fn.e . Forareci 
r i s o 

*Sli Ne 
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Partici ation 

(D 
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Preliminar Issues and Management Concerns Issues 

** Final List of Issues are Assembled 

Regional Forester 
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reader understands the situation and how it relates to Land Management Plan

ning. Issues and management concerns 'hat survive the screening prucess
 

should be grouped with related issues. A narrative description should be
 

written.
 

The Forest Supervisor then reviews the issues and management concerns 

recommended by the interdisciplinary team before public review takes place. 

The issues are reviewed by the public using the methods established in the 

public participation plan. This is to determine if the public feels the 

preliminary issues are relevant and to identify any new issues from the 

public sector. If any new issues are identified as a result of public 

involvement, these will be run through the screening process. 

After the final list of issues is assembled, the Forest Supervisor and 

the Regional Forester will identify at which level or levels they should be 

addressed. The issues will be prioritized by criteria developed for this 

purpose. Some issues may be prioritized through public participation. The 

Forest Supervisor will review the final list of issues and management con

cerns to be addressed, and recommend for final approval to be given by the 

Regional Forester. 

Screening Criteria
 

A screening criteria is necessary to work up a preliminary list of 

issues to be reviewed by the Forest Supervisor. The following criteria are 

necessary: 

" Is it within the legal authority or control of the Forest Service 

to resolve the issue? 

" Is it feasible to resolve the issue, based on the economic, biological, 

social or political situation? 
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" Is it significant enough to be resolved in the Land Management Plan

ning process or should it be handled administratively?
 

" Is there an opportunity to resolve it in the Land Management Plan? 

" Is it being handled by another agency or governmental unit? 

Narrative Description
 

A narrative description describing the issues is necessary which should
 

include the following items: 

* Issue title: 
 a short statement describing the issue.
 

Narrative analysis and assessment: state the problem, how the public
 

views the issue, and how the Forest Service views the issue.
 

* 
Scope of the issue: 
 consider all areas affected, whether geographl ;, 

political, adminstrative, or socio-economic in determining the sco)t 

of the issue. Also note how the issue relates to other agencies ana groups 

as well as 
the public; who raised the issue; and who is affected and
 

how. 
Note the impact of the issue on management, other agencies, groups,
 

and the public, whether direct, indirect, or accumulative. Finally,
 

consider whether the issue is existing or emerging, and what its rela

tionship is to the present management direction. 

Intensity of the issue-. this includes the amount of input received,
 

and its intensity in terms of the number of people involved, the
 

emotions aroused, the extent of media focus, and the variety of interest.
 

How the issue relates to other issues.
 

Computer Process with System 2000
 

A computer model was created by selecting some twenty letters received
 

from past planning. 
A copy of a letter is included in Exhibit 2. Issues that
 

were addressed in these letters were underlined (see Exhibit 2).
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EXHIBIT 2
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It is necessary to group issues and to categorize on the basis of 

focal elements and sub-elements. By use of the management information
 

handbook codes, this was accomplished. An issue tree using the criteria and
 

narrative outlined earlier, and the grouping criteria also mentioned, was
 

set up. (See Exhibit 3).
 

A data form necessary for submission to the computer section was made.
 

A copy is included in Exhibit 4. Some 229 completed forms were used in this
 

computer model.
 

A list of sorted outputs desired and a list of analytical determinations 

needed were submitted to the computer science section in the Regional Office 

(see Exhibits 5 and 6). Copies of the results are included in Exhibit 7. 

Conclusion 

The computer program, LMP8TX ISSUES, with the use of System 2000, will 

meet the need for storage of data and has thf- capability for sorting. This 

sorting will enable us t(i 'ocus on each individual issue, plus prioritize them. 

With this program, the sorting time iz.reduced, but the time needed for iden

tification of issues and completion of data forms takes approximately five
 

minutes per issue. In the sample twenty letters used there was an average of
 

fourt-2en issues identified for each, thus takinq approximately one hour and
 

ten minutes per letter. Also, it is necessary that someone expericnced with
 

the background of Forest Service activities and regulations determine feasi

bility of addressing the issues.
 

The final determination of the efficacy of this program will come about
 

through use in the National Forest in Texas planning process.
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EXIIBIT 3
 

Issue Tree Produced by Computer Science Section
 

1. SOURCE 

2. NUMBER 

3. DATE 

4. NAME 

5. ORGANIZATION 

6. ADDRESS 


100. ISSUES 


101. ISSUE 


102. AUTHORITY 

103. ECONOMICAL 

104. BIOLOGICAL 

"05. SOCIOLOGICAL 


200. FOCAL ELEMENT 
201. ELEMENT 
202. LEVEL 1 

203. LEVEL 2 
204. SPECIFIC AREA 
209. IMPACT 1 
210. IMPACT 2 
211. STATUTE 

220. 

300. 

301. 
302. 

303. 
304. 
305. 

7. 

8. 
9. 


10. 

11. 

12. 


106. 


107. 


108. 

109. 

110. 

111. 


212. 

213. 

21.4. 


215. 

216. 

217. 

218. 

219. 

CITY
 
STATE
 
ZIP
 
ifOREST 
NA4E
 
DATE
 

POLITICAL
 

OPPORTUNITY
 

OTHER
 
AGENCY
 
COMPATIBLE
 
UNDERLYING
 

DURATION
 
EMOTION
 
MEDIA
 

POPULATION
 
LAND OWNERS
 
OTHER INDIVIDUAL
 
POLITICAL GROUPS
 
OTHER AGENCIES 

ADMINISTRATIVE
 

SOCIO-ECONOMIC
 

COUNTY
 
PRECINCT
 

SCHOOL
 
WATER
 
OTHER AREAS
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EXHIBIT 4
 

ISSUE TREE DATA
 

C1. 
 Source (Letter, Public Meeting, Petition, Other)

[Underline ippropriate entry.]
 

C2. Number-# 
 C3. Date [Of Source Document]
 

C4. 
 Name [Person Providing Input]
 

C5. 
 Agency, Company, Organization
 

C6. 
 Address
 

C7. City or Town
 

C8. State 

C9. Zip
 

CIO. Forest [Issue Directed To]
 

ClI. Initials [Person Filling Out Form]
 

C12. Date [Form Filled Out]
 
ClOl.Issues [Description]
 

[Circle Y (Yes) 
or N (No):]
 

C102.Y or N (Within the Authority of Forest Service)
 

C103.Y or N (Economically Feasible)
 

C104.Y or N (Biologically Feasible)
 

C105.Y or N (Sociologically Feasible)
 

C106.Y or N (Politically Feasible)
 

C107.Y or N (Opportunity to be Resolved in LMP)
 

If No for C102-CIO7, give 
reason
 

C108.Y or N (Is Issue Being Handle by Other Agency) C109.Agency
 

C11O.Y or N (Compatible with Existiny Manayement Direction)
 

ClII.Y or N (Underlying Issues That Should Be Continued in LMP)
 

C201. Focal Element [Underline appropriace element:] (A Recreation;
B Wilderness; C Wildlife and Fish; D Range; E Timber; F Water;
G Minerals; H Human and Community Development; J Lands; K Soil;
L Facilities; P Protection; ZZ All; or YY None)
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C202.Sub-Element: 
 Level #1 [Alpha Level Code + Name]
 

C203.Sub-Element: 
 Level #2 [Sub Level Alpha Level Code + Name]
 

C204.Specific Area [Geographic Location Affected]
 

[Circle Appropriate Choice Usiny Question That Follows Each:]
C209.Impact (Reversible, Irreversible) [If Decision is Made and
Activity Carried Out, Can It Be Changed Back?]
 

C210.Impact (Indirect, Direct, Accumulative) 
[What is the Impact On

the Resource?]
 

C211.Status of Issue (Existing, Emerging) 
[Is Issue New or Has It Been

Around For a While?]
 

C212.Duration (Short Term, Intermittent, Long Term) 
 [How Long Will the

Impact on the Resource Last?]
 

C213.Emotion (Not Evident, Interested, Excited, Violent) 
 [What do

People Think About the Issue?]
 

C214.Media Focus (Distorted, Factual, Uninformed, Not Evident) 
 [How is
the News Media Reacting to the Issue?]
 

C215.Involved Population <(1-10); (11-100); (101-500); (501-1000);
 
(1000 plus)> 
 [fow Mdny People Are
 
Affected?]
 

C216.Land Owners Affected 
 (Yes, No) Who? 
[If Known]
 

C217.Other Individuals Affected 
 (Yes, No) Who? 
 [If Known]
 

C218.Political Groups Affected 
 (Yes, No) 
 Who? [If Known]
 
C219.Other Agencies Affected 
 (Yes, No) Who? 
 [If Known]
 

C220.Administrative Level (National, Region, Forest, District, All)
[What is Scope of Impact of Issue?]
 

SOCIO-ECONOMIC AREA AFFECTED

C301.County 
[Which one/s]
 

C302.Precinct [Which one/s]
 

C305.Other [Name, if Needed]
 

C306 .Socio-Economic Area 
- How Affected?
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EXH IBIT 5 

A LIST OF SORTED OUTPUTS NEEDED
 

1. 	List by Focal Element the Issues that have yes answers for
 
items C102, C103, C104, C105, C106, and C107.
 

Print out should show Focal Element, Issue, and # of
 
Letter.
 

2. 	List by Focal Element of those issues not economically
 
feasible (No in C103)
 

Print out same as 1 above
 

3. 	List by Focal Element of those issues not within the
 
authority of the Forest Service (No in C102)
 

Print out same as 1 above
 

4. 	List by Focal Element of those issues not compatible with
 
existing management directions. (No in C1L0)
 

Print out same as I above
 

5. 	List of all issue by Focal Elements in which the Media
 
Focus (C214) was labeled distorted
 

Print out same as I above 

6. 	 List of all issues by focal element in which the emotion 
(C213) was labeled interested. 

Print out same as 1 above 

7. 	List of all issues by Focal Element that have a socio-eco
nomic impact (C301) on Trinity County
 

Print out same as 1 above
 

8. 	Alphabetic Listing by Name and Address of dll letters
 
received. Include also date of letter.
 

Print out should show items C2, C3, C4, C5, C6, C7, C8,
 
and C9
 

9. 	A list of those individual responding with No Cowment
 
(Focal Element YY None)
 

Print out should show name (C4) and letter (C2)
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10. 	A List of all Agency, Company, and Organization

Representative responding by either letter, or petition
 

Print out show each only once on print out includes letter
 
# also.
 

11. 	A List of all issues that have E03 in C202 and 433 in C203
 

Print out shoq E03-Silvicultural Examination & Prescription
 
433-Stand and/or Compartment Prescription
 

Phase
 

J2. 	A List of all issues that have A14 in C202
 

Print out show A14-Dispersed Recreation-Full Service Mgmt
 

13. 	A List of all issues that have L20 in C202
 

Print 	out show L20-Trail Inventory and Planning
 
List of Issue Letter #
 

14. 	A List of all issues that have LO in C202 and 701 in C203
 

Print 	out show LOi-Transportation System Planning & Inventory

701-Transportation System Planning
 
List of Issue Letter #
 

15. 	List of all Timber Focal Element Issues that are on the Davy
 

Crockett National Forest (C1O)
 

Print out show Issue (C101) Letter #(C2)
 

16. 	List of all issues by Focal Elements in which the impact
 
(C209) was labeled Irreversible
 

Print out show 	same as 1 above
 

17. 	List of all issues by Focal Element in which the status of
 
issue (C211) %Was labeled emerging.
 

Print out show 	same as I above.
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EXHIBIT 6
 

LIST OF ANALYTICAL OUTPUTS NEEDED
 

1. Total 	of Issues addressed at 
each Focal Element (C201)
 

Print 	out should show
 
Focal Element 
 # of Issues
 

EX: 
 A. Recreation 
 35
 
B. Wilderness 
 15
 

2. Total 	of Issues by Sub Element Level #1 (C202)
 

Print 	out should show

Sub Element Level One # Issues
EX: 	 AOl Recreation Planniny & Inventory

A02 Cultural Resource Management 
6 
2
 

3. Total 	 of Issues by Sub Element Level #2 (C203) 

Print out should show
 
EX: Sub Element Level Fwo 
 # Issues
301 Recreation Planning & Inventory


302 Off-Road Vehicle (ORV) Use 
4
 
2
 

4. Total 
of Source 	Documents
 

Print out should show
 
EX: Letter 
 28
 

Public Meeting 6
 
Petition 
 2
 

5. Source Documents Received From Each Zip Code
 

Print out should show
 
EX: Zip Code 
 Number
 

75961. 
 9
 
75080 
 2
 
75656 
 3
 

14 
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EXHIBIT 7 

EXAMPLE OF SORTED OUTPUTS
 

ISSUrS NOT ECL- OMICALLY 	FEASIBLE 
8/2)..'/ 1979 

* ELEMENT 	 I'-;E NUMBER NAME 

* RG 101-A RECREATION 	 UNLESS LAKE IS FULL IT I: VERY 5 SOLON FEINBERG 
DIFFICULT FOR BA-,S BOATS + HE 

AVY TRAIl ER I n [iE_:.TC' Ur-.E LETNE 
Y PARi.. 1i3nAT RAMP 

* RG 105-E TIMBER 	 E-;TABLI'-.H CINE CR MCORE AFEA'. ,,F ,:. EDWAR' ' FI I 
AFPRII 	 IMATEL Y 15,l) ACi 'EE. '£.E 

' LEI:TED FRIM NON-WILDERNE'-.E. RID 
GEC; WITH L':iNGLEAF PIrNE. AN,ELI 
NA N F. , FIR MANAi2-EMENr CF Lil.* 

* 	 RG 1I2-P F'ROTECTION TIFI: ET NI-:.E VI:LATIFi:N 'IFFENDE I. E rD ALLAN 
Re; AT EVEF OIF:'Fi TI_INITY ,'g;RV 

I'LIE-. NOT WITH I N AITHOFI TY 	 I3 
1'; C:-: 12'''/I 7" 

* ELEMENT 	 I*'-.SUE NUMBER NAME 

RGO 1I-A RECREATION LINLE'-,'-'. LA E I'-. FULL IT 1*:l. VEF', 5 :.OI-ILCN FEIrIBER , 
DIFFICIULT FOR :A'-.-.E:CAT-. + HE 

AVY TRAILER LCA-1. TO U-.E LETNE 
Y PAR E-iOAT RAMP 

* 	 RG 11 4-YYNONE CON,:OFR ,-EMETERY "S.HiILi NEVEF t: CN , r. i +.
 

BE MVED A,,,Ar.[N ' . KN.RK,
 

- -. LIST/TITLE('-:31) D(20) I'_.'SUES NCT COMFAT IE:LE WITH E<I,--.TIN; MANAFOEMErtT DIF'ECFI H. 

ISSUES WHIC.H THE MEL IA FOCUr WAS LABELED DI'-.TIR'TE[ W1, 
0;:/2Qo / IC':7C 

* ELEMENT 	 I:;,-IE NUMBER NAME 

* 	 RG 102-B WILDERNESS ANY LANE, 'EUITAE-:LE FOR TIMBER P :: W F '-ANDERS
 
ROIE'UCI:T IIqN E.HNIULL N IT -:E CON. I
 

ERED FOR WILL[ERNE,:.-. AREA
 
* RG 105-E TIMBER 	 LIMIT EXTENT OF AREA iJF CLEAR- ', EDWARD C FFI TX 

CIUTT ING 
* 	 RG 105-E TIMBER ANY LAND :E;I-ITAE:LE FCIR TIMER F : W.F :-.AN[lEF-_,
 

ROIUI-:TIFIN SHOILD NOT BE i NSIL
 
ERELI FOR WILDERNESS AREA
 

* 	 RG 105-E TIMBER ANY LAND :-.LIITABLE FOR TIMBER F' 3 W.F 'SANDER':.'
 
RODUC:TION -HOLILi NiiT BE CINSI
 
ERED FOR WILDERNE'_,'E. AREA
 

* 	 RG 105-E TIMBER SIZE OF CLEP.RCZUT C11, IF REAS:iONA I MRS RAYE WISE
 
BLE
 

* RG 105-E TIMBER 	 SIZE OF :LEARCUT OK IF REASONA 1 MRS RAYE WISE 
BLE 

-
ALL ISSUES THAT RELATE TO 	 OPERATIONS OF DISPERSED RECREATIN-FSM' 

08 /29 / 1 79 

* ELEMENT 	 ISSUE 'LIMBER NAME 

* 	 RG 101-A RECREATION SUPPURT PACK IN/PACK OUT LITTE 14 JIM VANOVER
 

R PROGRAM
 
* 	 RG 101-A RECREATION SUPPORT PACK IN/PACK OUT LITTE 10 FERRIS FAIN
 

R PROGRAM
 
* 	 RG 101-A RECREATION SUPPORT PACK IN/PACK OIT LITTE 4 BOB MCKNIGHT
 

R PROGRAM
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A DATA BASE SYS'i'EM FOR LAND ACQUISTION FILES
 

Joseph F. Moore
 

National Forests in North Carolina
 
Asheville, North Carolina
 

Introduction
 

The National Forest System keeps land records on the Basic Information
 

Sheet (see Exhibit A for example). Other lands data is kept in the final
 

file. Older cases are retained at the Forest and District levels on micro

film with the permanent records being held at the Federal Records Center.
 

The more recent cases are retained in the Forest awaiting microfilming.
 

Over the past year there have been more than five requests for data 

from these files which required three to five days research time by a 

GS-11 grade employee. If the acquisition data had been entered in a data
 

base, these requests could have been satisfied in one day with a minimum
 

of work.
 

There is no listing of cases showing the status of acquired or out

standing minerals on acquired lands. Any minerals prospecting applications
 

require a research of the Status Atlas to see if minerals are outstanding by
 

The RARE II study took four days of research and listing to provide
tract. 


two hours.
information that could have been procured from a data base in 


Methodology
 

System 2000 appeared 'o be the most likely system to sort the various
 

data requests that have been received over the past year. If the data had 

been entered on System 2000, the data could have been sorted for a request
 

in one day.
 

A sample of forty recent acquisitions was selected and data was
 

entered on a data base. The entries were picked to answer the various
 

requests that have been received in the past year, and to provide information
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--

----- 

EXHIBIT AUSDA-FOREST SERVicE -- AE---,-----__ 

BASIC INFORATION SHEET I. CAsE DESINATIO," _ CARD 
.z EGION (2-3) STATE (4-5) COUNT (6-8) POLITICAL SU-'-D"IVI-SION (- i 

ADMIN. 	 UNIT (II- 12) AREA UNIT 2J2Mitchell 
(13- 14) 	 DISTRICT (15-16) 	 TFIACT LOT NO.FNFsNC 	 (17-28)i1 Piisgah 367 Toecane 	 ° 

z TOWNSHIP (2- 33) RANGE 
IP 

- 1362 4-3_8r ToeCane= MCEl I3-8 4 ) Q IA ..... ...._5SECTION(39-4) MERID. 	 NO. (42-43) QADRANGLE NO. (2936) 

. NATIONAL FOREST 3
2 OTHER FEDERAL 4. OTHER PUBLIC 

' D RESP. (52) TITLE METHOD (53-54) AUTIiORITY (55-56)1 Puarchase 	 MONTH (7-58) DATE (59-60) YEAR(5I62)15 Weeks Law 3/1/1911 10 22 76 

VALUATION (,Nearest Do~llar1 12,6211-1 iO A LU T (70) 
... ___LAC'QIRED 2 APPRAISED 

CLASS ~ 	 TYPEACE 

_EXP DATE VESTED INTEREST 
SACRES 

Foreach succeeding Enoumbrance card needed. use column 1.43 and 51-80 following 

2/ 	 (12) (60) 
S(62) ( 67) (78-SQ9 ( 0) 

(71) 	 (72)-(..) 
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 7 
 (80)
 

7 Each Use Restriction card contains 2 restrictions-- and uses columns 1-43 arid 44-80-- . . . followinr -- Z 

5'I 

-') 
-- - Inoside Aj hm d ACRES 
TYPE U'~b AUTHORITY RESidn FIoS
 

dr 2/ 7a6r.e or Pda.t
b"P 	 m,je ct%, Oher 1. Outside TOTAL2 OtherL (44-45) (44 ) (47 ) 1- q41_0-; 

. (60-61) e62) It, I.-P# 1,;- 7. (71) (72-75) 

OV E RL A P u ithd rr 1ma j n t . [ -,t in Bo k pa g e m a t s h o w onlv on la % t R , r ! 	 ( 7b.-8 0 )74, 122, ; itc h e l ' Co n t yC 	 h14-2S : It 

l I s t a d d i t i o n a l E n t u r h a n c e s an d U s e R -.t r i cI o n s n up p h e r r .'n t a I ' 21S ) 

Sr.CI NOTES: 

I_/ 	 Mineral rights in Reynolds Mineral Company as con- I,;[sed 0t,',n u 
tained in mineral exception in 9/9/19 deed recorded I t 

n Book 74, page 122, Mitchell County. 	 114 25 1 

2/ 	 Title to portion of tract within bouunds of State q T -, 
Highway 266 as shown on survey by Carroll B. Pierce 	 I [ 
dated 2/17/76.II 

-- r -T-. .. 

ANDTLE 	 ENCUMBRANCE TA3ULAR RECORD ENTRY INITIALS 

USE RESTRICTION TABULAR RECORD ENTRY INITIALS 

GPNO.9)A.)N7TAL 

5400.21 	 IREV. 6-66) 
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shown in Exhibitconcerning lands acquisition. The information collected is 

Information Sheet;B. 	 Most of the information comes directly from the Basi,. 

items require research into the acquisition file itself.however, some 


Paula Barnes, Computer Terminal Coordinator of the National Forests in
 

North Carolina, took the information that was available and designed a 

data base for System 2000 (Exhibit C). 

Cost and Time Involved 

There are 5,000 estimated lands transactions in the Forest. However, 

those acquLred since 1950 would require information that isonly a few of 

not already on the Basiz: Informiation Sheet. The average time to research 

an entry from a file is sour minutes because most of the informition is on 

the BI Si zet or in a specific part of a purged file. 

The estimated cost to enter all the acquisition data on the National 

Forests in North Carolina would be $2,369 initie.!ly. This amount includes
 

student at the GS-5 level to research the information. Priorusing a summer 

to 1950 only thac information shown on the BI Sheet would be entered except 

and 302. In these cases thein cases of information in components 301 

microfilm records have to be consulted to complete the data base. The infor

key punched at a cost of $1.00 per thousandmation, when completcd, would 	 be 

Forest for this would be $144.00, estimated.key strokes. The cost to the 

for this data base is $75.00 annually. This isThe storage in System 2000 


to the Forest would
 a recurring annual cost. Therefore, the initial cost 

be as follows:
 

Data Base $2150.00
Cost of Researching 
$ 144.00Cost of Entry 

$ 75.00
Cost of System 


$2369.00
TOTAL 
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EXHIBIT B*
 

C1 C2 C3 
 C4 C5 C6 C7 C100 C101 C102Forest Tract Date 
Tot. Price/ Opt/ofr Appr Phys. 
 For. County

Acq. Ac. Acre 
 Date Date 
 Name
 

C103 C200 
 C201 C202 
 C300 C301
Acres Acq. C302
Acq. Authority Rights 
 Encumber-
 Minerals
 
Method 
 ances
 

•Simulation of form to be used to list infoimation to be punched.
 

EXHIBIT C 

Description of Data Base
 
The Acquisition Data Base consists of ]7 components. 
Of these 17, 14 actually 

contain data. 

The hierarchy of the data base is shown in Exhibit D. 

The definition is shown in Exhibit E, which gives the format for the data.
 

Exhibit F is the actual data as 
it was loaded into the data base.
 

Exhibit G is 
some actual output with explanations of each. 
 Estimated cost
 

for these requests is $.52 
in batch mode.
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EXHIBIT D
 

Acquisition Data Base
 

Cl *FOREST 

C2*TRACT
 

C3*DATE ACQ
 

C4*TOT ACRES
 

C5*PRICE/ACRE
 

C6*OPT/OFF DATE 

C7*APP DATE
 

C200*ACQUIS ITION
 

Cl O0*PHYSICAL 

Cl Oi-wtOR NAME 

CI02'*COUNTY/ 

C103ACRES8 

C300*RI GHTS 

C301 *ENCUMBRANCrq 

C302*RI GHTS 
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EXHIBIT E
 

Definition or Data Format 

Data Base Name is tcquisition:
 
Cl*Forest (Name X(9) ) ; 
C2*Tract (Name X(15)):
 
C3*Date Acq. (Date):
 
C4*Tot. Acres (Dec. 9 (6).99):
 
C5*Price/Acre (Money $9,999.99):
 
C6*Opt/off Date (Date):
 
C7*App. Date (Date):
 
Ci00*Physical (RG) :
 
C101*For Name (Name X(9) in 100):
 
C102*County (Name X(13) in 100).
 
C103*Acres (Dec. 9 
(6) .99 in 100):
 
C200*Acquisition (RG)
C201*Acq. Method (Name X (45)in 200);
 
C'02*Authority (Name X (25) in 200):
 
C300*Rights (RG) : 
C301*Encumbrances (Name X (45) in 300):
 
C302*Minerals 'Name X (25) in 
300):
 
Map: 
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EXHIBIT F 

001-1*NA'TAHALA*2*M! 063*3*03/17/1977*4*15.79*5*$2500.00*6*11/19/1 976002-*7*1 0/04/1 976"100*101 *NANJTAHALA*1 02*JACKSON*103*1 5.79*200*201 * 
003-PURCHASE RECEi':T ACT *202*WILD AND SCENIC PIV. ACT*3OO*3O1*EASEMENTROW
004-RD AND TRAIL*302*IN US*END*
 
005-1*NANTAHALA*2*N-522*3*08/21/969*4*268.72*5*$


2 88.756*04/I6/1 968*7*
006 06/01/1 968*1 00*101 *NAITAHALA*102*MACON*103*268.72*200*201 *PURCHASE WEEK 

Example of two cases with a printout of all information stored 



EXHIBIT G
 

Examples of outputs:
 

PR MAX C5:
 
MAX 5* $8305.00
 

LIST C2, C4, C5, ORDERED BY C5 WH C2 EXISTS:
* TRACT TOT ACRES PRICE/ACRE
 

* C-543 (544) (A,B) 704.00 $100.93
 
* P-101 59.30 $119.00
 
* P-1l 74.24 $150.00
 
* N-607 124.63 $150.00
 
* N-568 (110) 25.00 $152.00
 
* P-7 61.00 $200.00
 
* P-9 161.?1 $200.00
 
* P-15 123.39 $200.00
 
* N-579 54.33 $200.00
 
* N-604 51.30 $200.00
 
* N-919 (597) 7.50 $250.00
 
* U-1639 48.74 $250.51
 
* U-1620 (U-1621) 205.42 $277.48
 
* N-522-A 6.13 $288.75
 
* N-522C 11.15 $288.75
 
* N-522 268.72 $288.75
 
* P-38 86.89 $300.00
 
* N-531 64.57 $300.00
 
* N-654 32.36 $325.00
 
* P-933 47.C0 $325.00
 

"List tract, tot acres, price/acre ordered by price/acre
where tract exists;" 
 This gives i list of the three com
ponents starting with lowest prlce/acre.
 

PR C2, C302 WH C302 EXISTS:
 
2* N-663
 

302* IN US
 
2* N-522
 

302* IN US
 
2* N-522-A 

302* IN US
 
2* N-522C 

302* IN US 
2* U-1 639 

302* IN US 
2* P-52 

302*OUTSTANDING IN #RD PARTY, ALL MINERALS RESERVED
 

Print tract, minerals where minerals exist. 
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All acquisitions during a particular year could be entered into the 

system as they were completed. The estimated time is about 15 minutes per 

case for an estimated twenty cases, or an annual cost of $20.00, figured 

at a GS-5 level. Therefore, the annual cost of maintaining the system is: 

Entry Cost $20.00 
Storage Cost per year $75.00 
TOTAL PER YEAR $95.00 

The estimated savings of the system could be figured for an average of 

five requests per year as follows: 

Without system: 

15 days at GS-II, $95.00/day = $1,425.00 total cost 

With Eystem: 

3 days at GS-Il, $95.00/day = $ 285.00 } $385.00 total cost 
2 days at GS-5, $50.00/day = $ 100.00 

Estimated savings: 

Estimated annual savings = $1,040.00 
Estimated savings on 

mineral information = $ 500.00 
TOTAL = $1,540.00 

The above total can be added Lo the intangible benefics of having a 

mineral information on tap that is not available now and the efficiency of 

being able to handle information requests being 'iacreased tenfold. This 

would allow the crest Supervisor to have information with as short as 

one day turnaround time if necessary. 

Another benefit will be in the acquisition systern. North Carolina
 

will be able to provide accurate information to proponents based on North
 

Carolina rather than national averages. Attached are examples of infor

mation sorting that the system is capaile of generating. The average cost
 

is $1.00 per request.
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Changes and Refinements 

The following changes are needed in the system after use and experi

mentation: case name (last name to be equated with tract number); mineral
 

outstanding to be refined; acr ige information to be refined to include 

disposed acreage in exchanges. To use the system for ROW acquisition infor

mation, the system would have to be changed and redesigned; however, this
 

much needed data base could be used in basically the same way. However,
 

road name, number, length, width, and acreage would have to be added to
 

the data base.
 

Forest Financing
 

The initial cost of the system would be financed from the Acquisition 

and Minerals Fund with update and maintenance to come from the same fund. 
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A DATA BASE SYSTEM FOR AUTOMATIC 
DATA PROCESSING EQUIPMENT INVENTORY 

Margaret Stephens 
U.S. 	Forest Service
 
Atlanta, Georgia
 

Objective
 

To create and develop a computerized data base in System 2000 for
 

the Automatic Data Processing Equipment (ADPE) Inventory.
 

Methodology
 

Using information gathered from Region 8 and State and Private Forestry's
 

latest computer generated ADP/MIS (Automatic Data Processing Management
 

Information System) reports, I wrote a general description of the ADPE
 

Hardware Inventory Subsystem. For this subsystem, I designed data and 

definition trees, keeping in mind the convenience of future users (see
 

Figure 1).
 

The information from the repcrts was 
then coded on specially pre

pared forms (see Figure 2) and keypunched on cards. Batch mode was chosen 

over demand because of cost and ease of handling. Cards were then loaded 

onto the system, and a printout retrieved, at which time we tested the 

program for reliability and versatility.
 

General Description 

The computerized ADPE Inventory data base created for Region 8 and
 

State and Private Forestry is 
a useful tool that has made possible the
 

storage and easy access of ADPE data. 
 Information concerning a certain
 

machine is gathered, coded, and stored within the computer. Whenever the
 

need arises, the information can be retrieved in some assimilated form 
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Figure 1 

R8/SA ADPE Inventory Definition Tree
 

F C1 l*Region Code 

C100 (RG) Item
 

Cl01*Serial No
 
C102*Eq Cat
 
C103*Func Un#
 
C104*Trans Code
 
C105*Class Code
 
Cl06*Mach Mftr
 
C107*Type
 
C108*Mo el
 
C109 *Supplr
 

C1l0*Acq
 

Clll*Own or !,ease
 
C112*Disp
 
C113*Maint
 

C114*Acq Date FG
 
C115*Acq Date FU
 
Cll6*Act Purchase Date FU
 

C117*FU Rel Dte
 
C118*PPrice
 

C119*MRental
 

C120 *RMMaint
 

C121*FSS
 

C122*Economic Life
 
C123*Trans Dte
 

Abbreviations for the above 
are as follows:
 

Cl01-Serial Num'er 
 C115-Acquisition Code Functional
 
C102-Equipment Category 
 Unit 
Cl03-l'unctional Unit Code 
 C116-Actual Purchase Date Function
 
C134-Transaction Code 
 Unit
 
C106-Machine Manufacturer 
 Cl]7-Functional Unit Release Date
 
C107-Machine Type 
 C1 18-Purchase Price
 
C109-3uppliE.r 
 Cl±9-Monthly Rental 
C[19-Acquis: t..on Cole Cl20-Rccurring M1onthly Maintenance 
C. 12-Disposal Cl21-TIederal Supply Schedule 
C13.3-Mainenance Code 
 Procurement Code
 
C114-Acquisition Code Federal. 
 C123-T.ansactio. Date
 

Government 
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Figure 2
 

REGION 8 or S&PF/SA ADPE INVENTORY
 

Form Used For Keypunching ADPE Inventory For Additions, Deletions,
 
or Other Changes. 

1*08*100* (or) 1*41*100* 
Serial Number 101* * 

Equip. Category 102* 

Functional Unit 103* 

Transaction Code 104* * 

CLass Code 105* * 

Machine Manufacturer 106* 

Type 107* * 

Model 108* * 

Supplier (if leased) 109* 

Acquisition Code 110* * 

Owned or Leased 11* * 

Disposition Code 112* * 

Maintenance Code 113* * 

Gov't Acq. Date 114* / * 

Unit Acq. Date 115* _/ * 

Purchase Date 116* _/ * 

Unit Release Date i17* / * 

Purchase Price 118* * 

Monthly Rental 119* * 

Recurring Mnth Maint 120* 

FSS Procurement Code 121* * 

Economic Life 122* * 

Transi ction Prep Date 123* / / 

END* 
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that will be useful to computer science managers, the resource planner or
 

to any other concerned parties (see Appendix I).
 

This subsystem is derived from the existing major federal ADP In

ventory Management Data System. 
 It is based on a set of federal agency
 

reports which feed the computer-based ADPE inventory management bank main

tained by the Automated Data and Telecommunications Service (GSA) for 

the use of all federal agencies (see Appendix II). The computer science 

ADP/MIS coordinator has been responsible for this required reporting
 

since June 1971, 
for Region 8 and State and Private Forestry. The advan

tages of the new data file is 
that the data can be easily stored and up

dated; 
retrieval time for information is drastically reduced; and records
 

are easily combined for specialized reporting. 

Plans are being made to expand this subsystem, to cover the compre

hensive A-l data requirements, thus making it a complete system geared to 

contain automatic data processing related utilization, system functions, 

manpower, man hours, and cost data such as telecommunications costs.
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Appendix I. 

Sample Output 

PEPORT 5 U S FOREST SERVICF ADP MNAAGEMENT INFORMATION SYSTEM REPORT AS CF 9-IQ-78 

TERwINAL INVENTOPY *. REPoqtED byl REGION 8 ATLANTA GEORGIA ADP UNIT NU3 1108
 
:- A--L0D 
 TR-ANSACTXiIN-PREPARA-TI0N DATE: 78-09
 

(1-2) 
 (77-80)
 

SYS 
 GOvT UNIT PURCH ACT BA8IC RECURR F35

T ID CLASS SERIAL SUB- SUPPLR ACO OWN DOSP AINT 
ACO ACQ DATE HELSE PuRCH MONTHLY MCONTHLY PP:
 
C NU" COnE MFR TYPE MODEL NO UNIT (LEASE) CODE CUDE COoE CODE


8 
YR-Ml YR-MO YR-MO YR-HO PPICJE RENTAL._.mANT C.F

3 11-12 13-10 15-17 1 -22 23-25 26-31 32-33 34-36 37 38 39 40 01.o4 45S-6 49-52 b3.5b 57.63 ou-69 70.74 75 

- -TA 2 -303 78 Q93 33 3 o 2 7310 7310 5746 129 0 

1 --. 2R DTA 40 78 8340 33 3 A 2 7310 7310 2948 A23 C 

I YA 56 OTA 702 78 !1831 33 3 4 2 7310 7310 3213 29 0 

1 'Vyt O A 8202 7a 2113 33 3 a d 7 3I-7-Sf-d n5Q 2 U-

I -YA. 31 DTA 8711 78 764 33 3 a 2 7310 7310 2266 56 c 

oI,, YS S0 CUE 1132 p 30975 (D 3 4 1 7612 7812 3365 129 F 

-I--y - 56' F3T60~~l0 - T~6" 7bl7 760 1250 54 

( Y 55 ICL 1502 175033 33 3 4 3 7708 7708 17040 -5 ,.) F 

ys ?8 TCL I5515 10267 33 3 a 3 7 7708 2l7bo ( F 

'"d.- I NT 3ILNM 10130q 33 3 1 3 7701# 7709 7706 I9s - F 

I 'Y8 20 UNI 2009 1 679 33 3 1 1 6404 8404 6410 17600 150 F 

1 YS 33 ONI 2010 9Q 13a7 33 3 2 1 640 b404 6410 72600 370 F 

I Yr. %Q LLUL 1030 T~tlf 53 3 1 7"67-7D6-7 M [6-7 

1 "Y: 5 DEO LA36 06135 33 3 1 3 7502 7502 7502 1925 0 

1 Y< 50 OEO LA36 05067 33 3 1 3 7505 7505 7505 1925 0 

I -T !U LUT 3v0- 3uO 500 33 3 1 3 7403 7-Ma 7405 1 a 

I o 15 COT 320C 300 50847 33 3 1 3 740 7408 7408 2875 O. 



Append-x II. ADP/MIS Information Reporting System. 

Each roion establ isines new AI)P equilpment records and u)dates the 
computer genierated repii st troin f ilecurrent contient fui-nished to them. 

REGIONAL OFFICES 

Forest service, Washington office,
 
keypunches records from each region 
 FOREST
 
and updates a forest service master 
 SERVICE
 
f1 le. 

Departmental Master .ilt, qenerates U S D A 
reports monthly. 

17] [ADS]
Editing program for ADP/MIS sub
missions is operated, insuring AUTOMATIC 
that correct submissions are sent
 
to G.S.A. DATA ,'STEMS 

MAGNETIC 
TAPES 

GSA ADPE fn;eatory Data Base, as prescribed 
by FMC /4-2 
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PART II
 

SAMPLING, STATISTICS AND SIMULATION
 



AN ANALYSIS OF PLANTING DATA FOR FISCAL YEAR 1979
 

Bruce L. Baldwin
 
Y-LT Flood Prevention Project
 

U.S. Forest Service
 

Oxford, Mississippi
 

Problem Statement
 

For the past three years prior to 1979, the Y-LT had experienced
 

severe mortality of pine seedlings. The mortality was attributed to un

favorable weather conditions during the November to April planting season
 

followed bysvere drought in July and August.
 

In FY-1979, the weather pattern changed. Temperatures remained mod

keep the
 erate and sufficient precipitation occurred often enough to 


planting sites moist throughout the planting season.
 

It was felt that with ideal weather conditions, 1979 mortality 
should
 

be minimal. As the planting season drew to a close, reports began to come
 

tree mortality which exceeded expectations.
in of 


Objectives
 

In the absence of temperature extremes and drought, identify 
those
 

factors which influence mortality and rank them in order of importance.
 

Also identify those factors that are significant and those which 
should be
 

disregarded.
 

Methodoloqy
 

An assignment was given to the field offices to measures survival-


A sample of
mortality on each farm which had been planted during FY-1979. 


each farm. In cases where one farm had received10 plots was to be ta.-:n on 

trees from more than one shipment (a rare occurance), 10 plots were taken
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in each shipment area.
 

The following historical information on independent variables was
 

determined for each series of 10 plots (farm or portion of farm planted):
 

1. Species planted.
 

2. Nursery which grew and packaged the seedlings.
 

3. Shipment number.
 

4. Administrative unit which planted the trees.
 

5. Maximum ambient temperature on the date shipped. 

6. Temperature in the pine bales at point of delivery. 

7. Number of days from receipt of trees intil they were planted. 

8. Shipping distance from the nursery.
 

9. 
Quality control measurements from the week the trees were
 
planted.
 

10. 
Maximum and minimum temperature during planting.
 

Usable information was obtained for a total of 212 cases. 
Each case
 

represented a mean of 10 sample plots.
 

A sample of forty of the 212 cases was used to test curve fits of
 
independent variables against the dependent variable, mortality. 
This was
 
done with a programmable hand calculator. 
There was no significant dif

ference in the R2 for a linear, logarithmic, power or exponential curve fit.
 

After consulting with Ted Lacher, Regional Office, and Lew Purcell,
 
Batesville Unit, it was decided to use SPSS to construct a correlation
 

matrix and a stepwise linear regression of the above variables. 
Two
 
additional variables were constructed by multiplying the shipping distance
 

by the ambient haul temperature and the bale temperature respectively. 
A
 
dependent variable, mortality, was constructed by subtracting the survival
 

rate from 100%.
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Implementation
 

An SPSS run of all 212 cases was run on the Ole Miss Dec 10 computer 

in Oxford, Mississippi. Nonscaled variables such as species, administrative 

unit, and nursery were treated as dummy variables and mixed with scaled 

variables such as ten perature or distance.
 

This initial run proved discouraging since only 12.3% of the variation
 

in mortality was accounted for by some 20 variables.
 

The raw data was placed on file in the Fort Collins computer and a
 

second run was made. This time cases of mortality greater than 70% were
 

excluded since many of these were disasters related to random acts of man
 

and nature such as fires, floods, grazing, etc. Nonscaled variables were
 

cross tabulated. Slash pine composed 39.4% of the sample. A sigLificant
 

difference was found between slash pine mortality and loblolly mortality.
 

TABLE I
 

Number Standard Standard F 2 Tail 
Variable of Cases Mean Deviation Error Value Prob. 

Slash Pine 80 20.80 18.11 2.025 1.76 

Loblolly Pine 123 12.37 13.66 1.232 

Variance Ezt. Variance Est.
 
Pooled Degrees of 2 T~il Separate Degrees of 2 Tail
 

Variable T Value Freedom Prob. T Value Freedom Prob.
 

Slash Pine 3.77 2.01 .000 3.56 136.21 .001
 

Loblolly Pine
 

Since the loblolly pine showed exceptJi)nal survival, it was decided to
 

limit the study to slash pine. The final run analyzed slashi pine for each
 

administrative unit. Since all the slash pine came from the same nursery
 

in Florida, all variables such as nursery and distance were dropped. The
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variables remaining were: mortality, delay from shipment to planting,
 

minimum temperatures during planting, maximum temperature during planting,
 

temperature in bales at time of delivery, and maximum temperature on date
 

hauled.
 

A step-wise regression was used to pick the moot important variable.i
 

which contributed to mortality by administrative unit. Only two adminis

trative units produced prediction equations which were significant at the
 

95% level of probability.
 

TABLE II
 

Lexington Unit
 

Variable B F DF F Confidence Level 

Days Lag .887 9.99 2 7.81 99.7 

Min. Planting Temp. .477 5.70 25 

(Constant) -6.328 

Note the additional variables: maximum planting temperature, bale
 

temperature and temperature on date hauled were significant at the 95% level
 

of confidence. They were i9ncred for the prediction equation because they
 

added 1% or less to the R square value,
 

Multiple R .62
 

R Square .38
 

Adjusted R Square .33
 

Standard Error 15.54
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TABLE III
 

Holly Springs Unit
 

Variable B F DF F Confidence Level 

Maximum Planting Temp. -1.037 8.762 2 4.59 97.34 

Bale Temp. - .947 3.564 16 

(Constant) 140.778 

Additional variables were not significant.
 

Multiple R .603
 

R Square .364
 

Adjusted R Square .285
 

Standard Error 14.812
 

Prediction equations for other administrative units were not significant.
 

Summary Statement
 

The major finding of this study was that slash pine transported from
 

Florida to Mississippi showed 8.4% poorer survival than loblolly pine from
 

Mississippi, Alabama, Tennessee or North Carolina.
 

Based on analysis of slash pine planted on the southern-most unit of
 

the Y-LT Project, mortality was increased by approximately 1% for each day
 

of delay from shipment arrival until the last tree was planted and 1% for
 

each 20 rise in the minimum planting temperature during planting. These
 

two factors accounted for approximately 38% of the variation in mortality.
 

A second analysis of slash pine planted on the northern-most unit of
 

the Y-LT Project showed an increase of approximately 1% in mortality for
 

each degree of decrease in the maximum planting temperature or bale tem

perature. These two factors accounted for approximately 36% of the varia

tion in mortality.
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These findings are logical and expected, except for the relationship
 

of bale temperature on the northern unit.
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AN ANALYSIS OF PLANTING DATA FOR FISCAL YEAR 1978
 

Tony Durkas
 
Chattahoochee-Oconee National Forest
 

Gainesville, Georgia
 

Each April, our districts report on the survival of seedlings planted 

the previous year. The districts are required to explain the cause of 

failure for any plantinqs that have a survival of less than sixty percent. 

Most often, the reasons given for failure are weather and work-force. 

In reality, there are a myriad of variables that can and do affect 

seedling survival. However, for this project, I selected temperatures and
 

work-force and the correlation they have with survival percent.
 

The data for this analysis consisted of observations on 113 individual
 

planting sites on five Districts. Planting on most areas took more than
 

one day to complete, therefore, an average low temperature for the period
 

was used in the data. Days on which the temperature remained below 40' F
 

were considered as "freezing." Weather records show only six days during 

the planting season where temperatures never rose above freezing and no 

planting was done on these days. The work-force was divided into Forest
 

Service employees and contractors, each planting separate areas.
 

A regression analysis of the data run through STATJOB indicates there 

is no significant correlation between survival percent and work-force or 

cemperature. 

Although this project was not successful in identifying the factors 

that affect seedling survival, it is believed that with controlled con

ditions and greater detail, a successful. ana'ysis could be performed.
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@STJ$.REGAN2MAPPED
 

MADISON ACADEMIC COMPUTING CENTER PROGRAM REGAN2
 

DATA INPUT SUMMARY
 

BEGINDATA*******
 

***** ELAPSED TIME RESET TO ZERO
 

WNPUT RECORD 1
 

BEFORE TRANSFORMATION
 

VAR. NO. 
 1 2 
 3 
 4 
 5
NAME DISTRICT AREA 
 ,'EMP WFORCE

1. 00 1.00 64.0 

SPCTDATA 

2.00 67.0 

AFTER TRANSFORMATION
 

VAR. NO. 
 1 2 
 3 
 4 
 5
NAME DISTRICT AREA 
 TEMP WFORCE 
 SPCT
DATA 1.00 
 1.00 64.0 
 2.00 
 67.0
 

LAST ( 113TH) INPUT RECORD
 

BEFORE TRANSFORMATION
 

VAR. NO. 
 1 2 
 3 
 4 
 5
NAME DISTRICT AREA 
 TEMP WFORCE SPCT
DATA 4.00 
 113. 71.0 
 2.00 
 45.0
 

AFTER TRANSFORMATION
 

VAR. NO. 1 2 
 3 4 
 5
NAME DISTRICT AREA 
 TEMP WFORCE SPCT
DATA 4.00 
 113. 
 71.0 
 2.00 
 45.0
 

ENDOFDATA******* 

***** ELAPSED TIME AT END OF INPUT PHASE 0.-00 SEC.
 

Figure 1. 
Data Input Summary.
 

102
 



TJ*STJ.STJ
 

ERSION 10.01
 
MADISON ACADEMIC COMPUTING CENTER PROGRAM REGAN2
 

LISTING OF CONTROL CARDS
 

BEGINPROG*******REGAN2
 

RUN INPUT *NVARS(5)
 

RUN I/FORMAT *(F1. 0,F3.0,F2.0,F1. 0,F2.0)
 

RUN VNAMES *V1 IS DISTRICT,AREA,TEMP,WFORCE,SPCT
 

RUN TRANSFRM1 *NTVARS = 5,
 
RUN TRANSFRM2 *FOR (I=1,5) TV(I) = V(I)
 

1: NTVARS = 5,
 
2: FOR (I=1,5) TV(I) = V(I)
 

RUN MODEL1 *DEPVAR(75),INDEPVAR(1,3)
 

RUN MODEL2 *DEPVAR(5),INDEPVAR(3,4)
 

'ONTROL CARD LISTING COMPLETE
 

SUMMARY OF INPUT RECORD
 

INPUT RECORD CONSISTS OF 	 1 OBSERVATIONS OF
 
5 VARIABLES ON
 
1 LOGICAL RECORDS
 

VARIABLE 
FIELD LOGICAL 

NUMBER NAME TYPE RECORD COLUMNS FORMAT 
1 DISTRICT NUMERIC 1 1  1 Fl. 0 
2 AREA NUMERIC 1 2  4 F3.0 
3 TEMP NUMERIC 1 5 - 6 F2.0 
4 WFORCE NUMERIC 1 7 - 7 Fl. 0 
5 SPCT NUMERIC 1 8 - 9 F2.0 

Figure 2. Listing of Control Cards.
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MADISON ACADEMIC COMPUTING CENTER PROGRAM REGAN2 
 79/08/27 
 RUN 
 PAGE 2 

C 0 R R E L A T I 0 N 
 MATRIX

VARIABLE NO. 
 1 
 2 
 3 
 4
NO. NAME 5
DISTRICT AREA 
 TEMP 
 WFORCE 
 SPCT
 

I DISTRICT 
 1.000
 
2 AREA .816 
 1.000

3 TEMP -.
 369 
 -. 401 
 1.000
4 WFORCE 
 367 
 .386 
 -. 386 1.000
5 SPCT 
 -. 094 
 -. 086 
 110 
 -. 122 1.000 

DESCRIPTIVE STATISTICS PACKAGE
 
UNBIASED ESTIMATES
 

VARIABLE 

NOS. NAMES SUM STCNDARD
MEAN RELATIVE
DEVIATION 
 VARIANCE 
 ERROR BOUND 
 MINIMUM 
 MAXIMUM
 

1 DISTRICT 
 . 34200+00; 
. 30265+0oj . 15:380+0012 AREA . 23654+001.64410+004 . 961,Y2-15.57000+002 10000+001.32764+002 50000+0.)1
3 TEMP . 10735+004. 64070+004 . 7946G-15.56699+002 1.3679+002 . 10000+001 11300+0034 WFORCE .18712+003
.18800+003 :35938-14.16637+001 •47454+000 :32000+002 .78000+0025 SPCT . 22519+000.70080+004 .26270-14
. 62018+002 .10000+001 . 24190+002 20000+001.58514+003 


. 14960-14 60000+001 
 . 99000+002 
NUMBER OF OBSERVATIONS 
 113.
 

ELAPSED TIME AT END OF OUTPUT OF BASIC STATISTICS 
 0.-00 
SEC.
 

Figure 3. Correlation Matrix.
 



MADISON ACADEMIC COMPUTING CENTER PROGRAM REGAN2 79/08/27
 

B A S I C R E G R E S S I 0 N S T A T I S T I C S 

STANDARD ERROR OF ESTIMATE............... 24. 2191 
MULTIPLE CORPELATION COEFFICIENT... ...... .1244 
COEFFICIENT OF DETERMINATION ..........0155 
CORRECTED C:OEFFICIENT OF DETERMINATION. - 0024 

STD. ERROR OF STANDARDIZED PARTIAL T-VALUE PARTIAL F VALL 
VARIABLE TYPE REGRESSION REGRESS ION REGRESSION CORRELATION WITH 110 WITH 1 AND 11t -.1.-' 

COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT DEG FREEDOM DEG FREEDOM LEVEL
5 "S.T DEPENDENT 
 ........ 
CONSTANT 56. 13:: 1:3 01 U :380 4 314 76. 13. 6171 141:11 I'ISTRICT INDEPENDENT -. 9667 1 6009 -. 0615 -. 057 -. 60385 . 36464 547.0 .3 TEMP INDEPENDENT 155:3 1:00 0878 .082 86277 .744-7 -:'.,i 

A N A L YS I S 0 F V A R I A N C E S U M M A R Y T A B L E 

SOURCE OF VARIATION SUM OF SQUARES DEG. FREEDOM MEAN SQUARE
 

LINEAR REGRESSION 
 1013. 86099 2 506.9:3049
 
RESIDUALS FROM REGRESSION 64522. 10:62 110 586.56458 
CORRECTED TOTAL 65535.96460 112
 

F-RATIO = 36 WITH 2 AND 110 DEG. FREEDOM 
SIGNIFICANCE LEVEL OF F-RATIO = 4242 

CORREC1 ION FOR MEAN 434620.03540 

UNCORRECTED TOTAL 500156.00000 
 113
 

***** ELAPSED TIME AT END OF ANALYSIS OF THIS-MODEL 0.-00 SEC.
 

Figure 4. Basic Regression Statistics.
 



MADI SON ACADEMIC I:CIMPUTI N', 'LENIELI- PKumrirhLUti

P~t: FVA-F-" .,' 

B A S I C R E 0 R E S S I N S T A T I S T I C S 

STANDARD ERROR OF ESTIMATE ... ...... .. 24. 1691 
MULTIPLE CORRELATICON COEFFICIENT ........ 139: 
COEFFICIENT CF DETERMINATION .. .'0195 
COFRRECTED CCEFF IC I ENT OF DETERM I NAT I C'N . . . 0017 

STD ERROR OF STANDARDIZED PARTIAL T-VALUE PARTIAL F VALi.E

VARIABLE TYPE REGRESSION REGRESS'ION REG-RESSICN CCRRELATION WITH 
 110 t I TH 1 iND 11W 

COEFFICIENT CCEFFICIENT COEFFIClENT COEFFIC IENT DEG FREEDOM DEG F'EE.DM it .
5 S-.CT 	 DEPENDENT-----------------------------------------------------


CONSTANT 62 .3971 15 9511 34' 
 - '117:A 15 302"5.3 TEMP INDEPENDENT . 1321 1:10 .0747 0/*', 72'-/ - = -"." 432.5

4 WFORCE INDEPENDENT -4. 72 . 5. 2162 - '92: - (-::/-. -'aa7) 	 :-:22 11 

A N A L I S OC F V A R I A N C E S U MI M A R Y T A B3 L. E 

SOURCE OF VARIATION SUM OF SQUARES DEG. FREEDOM MEAN SQUARE 

LINEAR REGRES;I ON 12:0. 20'-'2 640 i0451 
RESIDUAL S. FROM REGRESSION 64255 75559 110 554 14323. 
CORREC TED TOTAL 655:5 '.46 0 112 

F-RATIO = 1. 10 WITH 2 AND 110 DEG. FREEDOM
 
SIGNIFICANCE LEVEL OF F-RATIO = 337-


CORRECTION FOR MEAN 434620. 0:0540 I
 
UNCORREC TED TOTAL 501-0156 000oi00':. 11 3
 

" ELAPSED TIME AT END OF ANALYSIS OF THIS; MODEL 0 -00 SEC
 

END OF ANALYSIS
 

STAT.JOE: TERMINATED BY END OF FILE ON INPUT STREAM 

@FIN 

Figure 4. Basic Regression Statistics. (continued)
 



INFORMATION ANALYSIS FOR SHORT-LEAF PINE MANAGEMENT 

Richard 0. Fitzqerald 
National Forest System 

U.S. 	 Forest Service 
Atlanta, Georgia 

Background Statement 

Region 8 of the Forest Service has in the past relied mainly on 

empirical projections of timber yields often based upon the cut volumes de

rive: from timber sales. The harvest vol[unes are based upon area control. 

Stocking levels have been taken from research data and are displayed as 

basal area guides based upon height, average stand diameter, and/or age 

and occasionally site index (see exhibits 1 and 2) . Managed yield tables 

for different management regimes have not been extensively used by the 

Forest Service. 

Presently there is a general lack of understanding or trust in the few 

existing computer programs for yield tables of southern pine. This is 

partly due to a lack of understanding of precisely what specifics are in

cluded in the program, or in other words, what "drives" the program. In 

addition, many of the programs are not readily available. 

Presently programs do not cover all the major species managed on the 

National Forest and do not appear to give reasonable yields to the field
 

users. Technical data for longer rotations to support management assump

tions is often lacking, particilarly for regimes such as fertilization and
 

genetics. In addition, most r'_esent models are based upon pure stands
 

which are not generally a reality in the field. This paper, though not
 

dealing directly with this specific issue, should provide for recognition of
 

"holes" in a stand. Exhibits 1 and 2 are examples of existing data. They 

do not reflect the effects of site or time other than indirectly. The tables
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EXHIBIT 1
 

122.2lb--2
 

SILVICULTURAL PRACTICES HANDBOOK
 

*-TABLE 3 
- Pine Spacing Guide
 

Desired Spacing
Prevailing 
 Number of 
 Between Leave Trees
DBH (inches) 
 Trees 
 (Grid Centers) in Feet 
 BA*
 

6 
 300 
 12 x 12 
 60
7 
 220 
 14 x 14 
 60
8 
 200 
 15 x 15 
 70
9 
 170 
 16 x 16 
 80
10 
 150 
 17 x 17 
 80
11 
 120 
 19 x 19 
 80
12 
 110 
 20 x 20 
 90
14 
 90 
 22 x 22 
 100
 

These are guides only and may vary between Forests and sites.
 

*Rounded to nearest 
10.
 

*-September 1974 
 Forest Service Handbook - R8Amendment No. 2 -* 
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EXHIBIT 2
 

122.21b--3
 

SILVICULTURAL PRACTICES HANDBOOK
 

*-TABLE 4 - Leave Basal Area, All Trees 4" DBH and Over by Height.
 

Total Southern
 
Height Yellow Pine BA*
 

36 - 45 70
 
46 - 55 80
 

56 - 65 80
 
66 - 75 90
 

76 - 85 100
 

86 - 95 100
 

96 -105 100
 

106 -115 110
 
116 -125 110
 
126 -130 110
 

Adapted from Morriss, D. J., "Basal Area Thinning Guides for 
Thinning in South", Journal of Forestry, Vol. 56, No. 12. -* 

*Rounded
 

Forest Service Handbook - R8 September 1974 

Amendment No. 2 -* 
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are not directly tied to predicted growth rates or yields. Although pic

vailing diameter is tied to a recommended basal area, the recomm'eided 

basal area can be obtained for a stand by several different arrangements of 

sizes. As such, it is difficult to measure the performance of a given 

stand against the predicted stand. 

Several reviews L-id inspections, (including those by GAO, a National
 

inservice review of reforestation, andTSI.5,6,) have indicated 
 that Region
 

8 and the Forest Service as a whole needs 
 to develop stocking level curves
 

and managed yield 
 tables. A National Task Force has recommended that minimum 

standards be developed for managed yield tables.
 

Problem Statement
 

This paper will develop and display a standard format for stocking level
 

curves and managed yield tables that 
can be adapted for different species, 

management regimes and Forests or areas. 
 The stocking level curve will
 

reflect the management regime of the yield table. 
 The shortleaf pine (Pinus
 

echinata) will be used for this exercise.
 

Procedure 

A review of some of the existing programs such as TIMHAB (Meyers), and 

Va:iable Density Yield Tables for Loblolly Pine Plantations (Meyers, Exhibit
 

5) indicate these programs do not include all 
the items needed for today's
 

management. They do not display culmination of mean annual increment, or 

readily display how results are obtained. The Density Yield Tables may be
 

mcdified but additional information concerning yield will have to be deter

mined.
 

There are several technical reports for yield and stand tables for
 

second growth southern pines and plantationis (Meyers, 1977). However, these
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reports are for unmanaged or unthinned stands. Included in this group of 

reports are volume, yield, and stand tables for second growth Southern Pines 

and yields of unthinned Loblolly Pine plantations on cutover sites in the
 

West Gulf Region (Fields, 1979). These reports are valuable as a basis
 

against which to measure intensive management treatments. Othe.r work in
 

the same field is contInuing at tL.e University of Georgia, Southern 

Forest Experiment Station, Southeastern Forest Experiment Station and at
 

other universities and Forest Stations. Other Regions and Stations of the
 

Forest Service also have developed computer programs. An example of this
 

is the paper, "Timber Harvest Scheduling with Multiple Decision Criteria"
 

by Fields (1979).
 

Summary 

A preliminary stocking level curve similar to Exhibit 3 has been devel

oped for use in conjunction with managcd yield tables similar to Exhibit 4.
 

The stocking level curve displays as the recommended stocking level the
 

managed levels in the yield table. The stocking level curve also displays
 

a maximum stocking level beyond which one may e-pect a reduction in growth
 

rates acceptable to management. In addition, a minimum acceptable stocking
 

level is displayed to show at approximately what limit a decision needs to
 

be made concerning the future management of a stand.
 

An age growth curve by site index is displayed at the bottom of the
 

stocking level curve so that an estimate of tree size and qrowth rate by
 

age and site can be made. Examples of managed yield tables for shortleaf
 

pine are included; these tables are based upon individual tree data.
 

Work Remaining 

As with most projects, much remains to be done to make this system
 

operational. Some, but not necessarily all items, are noted below:
 

i1
 



\ 

I
I
I 

I 
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i EXHIBIT 3 

Stocking Level Curve600 -

Shortleaf Pine 

500
 

I 

400 -"
 

0 i 
o I 
U 

300 I 

o: Maximum
 
Level
 

200
 
Recommended


Level 

100
 

Minimum Level
 

0 
DBH 0 
 5 10 15
 

70
 

60
 

4.J 

50
 

15 20 25 35 40 50 65
 

Age-Growth Curve
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EXHIBIT 4
 

Species Shortleaf
 
Site 60
 
Rotation 70 


Date 4/79
 

Managed Yield Table
 

Stand "Per Acre" Harvest "Per Acre" 
Stand Volume CLt" Volume 

Stand # of Basal Avg. Stand # of Basal Avg.
 
age trees area DBH ht. PT CCF 
 ST CCF ST MBFSCR trees area DBH PT CCF 
 ST CCF ST MBFSCR
 

15 60 74 4.8 - -.. 

20* 600 110 5.8 30 12.4 ... . .... 
20** 249 60 6.6 30 6.8 - - 351 50 5.1 5.6 - -

25* 249 89 8.1 36 8.1 4.5 1.7 - - - -
25** 178 70 8.5 36 5.4 4.5 1.7 71 19 7.0 2.7 - -

35 178 108 10.5 47 - 20.6 9.4 - - - -

40* 178 120 11.1 52 - 25.6 12.1 - - - - -
40** 103 80 11.9 52 - 16.9 8.4 75 40 9.9 - 8.7 3.7 

50 103 98 13.2 60 - 24.4 12.7 - - - - -

65* 103 119 14.6 69 - 35.3 18.5 
 - - - - -65** - -  - - - - 103 119 14.6 - 35.3 18.5 

* before "cut" TOTALS 8.3 40.0 
 22.2
 
** after "cut" 



EXHIBIT 5
 

Yields per Acre of Stand Number 
Loblolly Pine Plantation
 

Site Index 65 
Residual Basal Area:
 

Initial 68
 
Subsequent 68
 

Swampy Compartment of the Piney Woods Tract, Inventories 1976 

Characteristics of Standing Trees 
 Periodic Reductions
Stand Basal Avg. Avg. 
 Basal
Age Trees Area 
 DBH Ht. Vol. Vol. Vol. Trees Area Vol. Voi. Vol.
(Yrs.) No. Sq. Ft. In. Ft. 
 Cu. ft. Cords Bd.Ft. No. Sq. Ft. 
 Cu. Ft. Cords Bd. Ft.
 

20 490 139 
 9.2 50 2020 26.5 2500
20 235 
 68 7.0 30 1010 13.2 1000 235 
 71 1310 13.3 1500
 

25 251 92 8.2 
 54 1580 20.7 4000
25 167 6S 
 8.7 54 1200 15.8 3500 
 84 24 380 4.9 500
 

30 165 88 9.9 63 
 1850 24.3 7300
30 117 68 10.3 63 1450 19.0 6100 
 48 20 400 5.3 1200
 

35 116 84 11.6 70 2040 26.8 990035 88 68 11.9 71 1670 21.9 8300 28 16 370 4.8 1600 

40 87 83 13.2 77 2210 
 29.0 12000
40 68 68 
 13.5 77 1830 
 24.0 1010C 
 19 15 380 5.0 1000
 

45 68 
 81 14.8 82 2320 
 30.4 13400
45 
 55 68 15.1 
 82 1980 26.0 11500 
 13 13 340 4.4 1900
 

50 55 80 16.3 86 2430 31.8 14500
 
Meyers, "A Total Yields 
 5310 69.5 22600
Computer Program for Variable Density Yield Tables for Loblolly Pine Plantations"
 

Cord and Board-foot volume included in cubic volume; board-foot volume included in cords. 
 Minimum cuts
for inclusion in total yields: 229, cubic feet and 1000, board feet.
 



" 	 The data for the managed yield table will need to be field veri

fied as representative of existing stands. 

" 
Additional data will have to be reviewed for the development of 

other management regimes. 

" 	Volume equations for different management regimes will need to be 

developed to be included either in a new Region 8 managed yield 

table computer program or to modify existing programs. 

" 	Existing proqrams wokld need to be modified to meet agreed upon
 

national minimum standards.
 

" 	The stocking level curve will need an illustrated explanation on
 

its use and some refinement.
 

" 	Additional growti data will need to be reviewed to check age growth
 

relationships.
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AN ANALYSIS OF TIMBER SALE WATER QUALITY DATA
 

Russell A. LaFayette
 
Chattahoochee-Oconee National Forest
 

Gainesville, Georgia
 

Introduction
 

This is a simple example of the analysis of water quality data from
 

the Bee Gum Gap Timber Sale on the Chattahoochee National Forest. Two
 

computer programs were used, S.T.O.R.E.T. and SPSS.
 

Statement of the Problem
 

The Bee Gum Gap Timber Sale took place in the Holcomb Creek Watershed,
 

located in Rabun County, Georgia. This watershed is in the extreme north

east corner of the state, and is on the slopes of Rabun Bald, the second
 

highest peak in Georgia (see Map 1). Concern is often expressed that timber
 

cutting and road building lower water quality through erosion and subsequent
 

sedimentation of stream waters.
 

A water quality monitoring program was initiated to monitor the qual

ity of water leaving the timber sale area using the paired watershed method.
 

Holcomb Creek was the treatment watershed, while Bailey Creek, a similar
 

but uncut watershed, was used as the control. Water samples were taken
 

twice monthly, once at base flow and once during a storm, at the mouth of
 

each watershed during the life of the sale. (However, data used in this
 

example are hypothetical, created for this problem.)
 

This water quality data was analyzed with the help of two computer
 

program packages available for use at the Supervisor's Office. S.T.O.R.E.T.
 

is a Storage and Retrieval program for water information, and is administered
 

through the Environmental Protection Agency in Washington, D.C. Water
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Map 1 	Location of Holcomb Creek and Bailey Creek, Bee Gum Gap Timber Sale,
 
Tallulah Ranger District, Chattahoochee National Forest, Georgia.
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quality and quantity data are stored in the system, then can be retrieved
 

and manipulated following storage. 
 Data is stored by individual sample
 

sites. Once stored, data can be analyzed for only one station, or data at
 

several stations can be compared and analyzed at one time. 
 In this exam

ple, S.T.O.R.E.T. was used U, 
store the basic data, then to do 
some simple
 

statistical work using one retrieval mode. 
This was done for both water

sheds.
 

The second package used was SPSS, the Statistical Package for the
 

Social Sciences. In this example, SPSS was used to compare several water
 

quality parameters and print scattergrams of this data. To save time and
 

needless repetition, only the Bailey Creek data was used in the SPSS analy

sis.
 

The remainder of this paper will deal with the tables that follow,
 

giving brief explanations of each table and what each means.
 

S.T.O.R.E.T. 

Each station in the S.T.O.R.E.T. system has a unique Station Code. 

All data for that station is stored by using this 6-digit code, and all re

trieval and analysis of data begin with this code.
 

Tables 1 and 2 are Station Description Information Tables, and were
 

constructed when:the Stations were first established. These tables are
 

printed with each retrieval for the respective station, unless suppressed
 

by using special commands during the retrieval. The information in the
 

upper right corner of the description sheet has the S.T.O.R.E.T. code,
 

latitude and longitude, the station name, state codes, river basin names
 

and codes, depth of the sample, and other information. The upper left
 

hand corner shows that all data is taken from streams in ambient conditions.
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Table 1 - Station Description Information, Holcomb Creek
 

STORET RETPIFVAL DATE 7Q/0 9 0 5 
030504 

3Q 58 b.0 083 16 25.0 
031001000lO4 090lio010a

0 

hEE GUM GAPI HLILC(IMb CR 
1324l CEURGIA 

SAVANNAH 
/TYPA/APNRT/STPEAM h CHATIQUGA R

1I11ATLS 760827 
OUOO FkL7 VEPTH CLASS 00 

NJ uESCRIPTIUN
 

HEE GUM GAP STA ITALLULAi A Em UISTRICTPMUNITURS TIMeBR HARVESTING IN
 

IHE PqLCUMB CR WATERSHEDSAMPLEj AkE CULLECTLO Sk"IMUNIHLYONCE AFTER
 

RAINFALL
 



Table 2 - Station Description Information, Bailey Creek
 

STONET EIRIEVAL OATF 7Q/09/0't 
U30n'), 0o$1O000US O4001U005 

AJ SM 1'3.', Oti3 16 06.0 2
if.t(,1M .,AP BAILEY HP CrNT11L 

1A32aA A 
SAVAN~NAH 

OR 
H 

I 

LHA T I (IIj, A 4 
/T'rPA/4PJ1 /RIPJE AMf III ATLt 7JU 86 

UUO,) ?.*-I UEPTH CLASS 00 

r%) L GIIM fl[ SIA e1ALLULU1 IAHA , F k 5S j T1;,TI II Ik IAILLY HIH AS A 

r.(1.TrNPlL F I W 10. 04jSAVL t S AIF CULLFLILO 5LMII-l, I"LY NCL a FI1-" R ANFA'L 



The descriptive paragraph in the center of the page gives the station name, 

the Ranger District name, what purpose the monitoring serves, frequency of 

sampling, and other special conditions or information. This paragraph is
 

of a free form format, and may also -,ontain what parameters are being sam

pled, who is responsible for the data, and any other relevant information.
 

If properly constructed, the descriptive paragraph will give an unfamiliar 

data retriever a brief but concise explanation of the station.
 

Tables 3 and the result of
4 are the retrieval commands printed in the 

lower central portion of the page. PGM=RET gives a printout of all data
 

stored for that station. This program sorts the data and prints it in
 

time sequence, from earliest to latest sample taken. Dates are given in
 

a year/month/day mode, so that 76/02/01 indicates February 1, 1976. 
The
 

four parameters sampled were: 00061-Strean Flow in cubic feet per second
 

(CFS) ; 
 00065-Stream Stage, or the depth of water in inches; 00070-Turbidity
 

measured in Jackson Turbidity Units (JTU's) , a measure of cloudiness of
 

the water; and 00095-Specific Conductivity, measured in Micromhos per square
 

centimeter, what amount of foreign matter is present in the water sampled.
 

BD=760101, ED=761015 lists Beginning and Ending Dates for the project.
 

PRT=BOTH asks for a printout of the data given here as well as 
the Descrip

tive paragraph from Tables 1 and 2. 
RMT=72 instructs the computer to route
 

the printout to a remote, high speed printer.
 

Tables 5 and 6 are the result of the retrieval command PGM=INVENT.
 

It provides a brief summary table for all parameters listed for that station 

and a few basic statistics computed from the data stored for each parameter. 

During the specified beginning and ending dates, note that twenty samples 

were taken at Bailey Creek, and nineteen at Holcomb Creek. This is con

firmed by Tables 3 and 4, as no sample is listed as 
taken for February 1,
 

1976. 
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Table 3 - Data Stored for Holcomb Creek
 

STORET RETRIEVAL DATE 79/09/05
 

030504 O310Olu0010 0901100104
 
3" 58 50.0 083 16 25.0 2
 
bEL Gijm fAPI HULCMH CR
 
132M1 GEORGIA
 
SAVANNAH N
 
11 CHATIOUGA R
 

/TYPA/AMBNT/STQEAM IIIA8TL8 760827
 
0U00 FEET DEPTH CLASS 00
 

n0061 00065 00U70 00095
 
DATE TIME DEPTH STREAM SHEAM Tu~b CNDUC1VY
 
FRIM nF FLn., STAGE JKSN AT 25C 
TO DAY FEET I'ST.CF3 FEET JTU MICROMHU 

76/01/01 25 2.1 12.0 is
 
76/01/15 55 4,2 70,9 us
 
76/02/15 67 5.0 110.0 80
 
76/03101 69 3.9 58.0 37
 
76/03/15 18 1.8 9.0 8
 
76/oa/Ol 70 5.3 1260, 72
 
76/04/15 13 1.5 7.0 b
 
76/05/01 28 2.5 19.0 14
 
761uS/is 37 3.2 29.0 23
 
76,06101 34 2.9 2u.u 19
 
76,06/15 53 1.1 64.0 44
 
76/07/01 67 Q3.0
38 b7
 
7b/07/15 50 3.q c'(.0 56
 
76,UP/01 27 2.3 17.0 [t
 
7/up/t5 31 2.7 21.0 18
 
76/00/01 17 1.' 10.0 10
 
76/09/I15 2b 2b5 2,U 1b
 
7b/10/01 57 SIU
.3 51
 
76/10/15 53 4.0 66.0 57
 

PGH=ET, 
PUP:35/UJSF5,A=tIISATL8,
S=03050O, S=fl305051 

BD=7h0.I0 ,ED=7610jl, 

PpT:4UTH,MT:7?, 
./EPACHA Jfn (A320,9CHAeSTURETB).HSGCLASS=P TYIE=5
 
**JURPARm LINES=10
 

http:BD=7h0.I0


Table 4 - Data Stored for Bailey Creek 

ByrRET RFTPIFVAL DATE 79/09/0S
 

030s0% 
 o3loolooolos ogoviunlo5

3,4 5,3 15.u n83 16 tit?0 Z 
tiEL t.UM EjAP2 8A1LEY 10? CUNTPUL 

SAVANNAH W
 

fTVP/AmPT/jTFAM LIIATIUGA k
~TYP/AMPT/qTEAM1II1SATLO 
7t6jee?
 
0'iOO rELL 14I'm, CLASS 00
 

0fl Uflbq 0(i10 001145DATE TI"1F nFPTH STREAPI 4NIFA-4 I UWKi Crmi IvIY
FROm (IF F-LOh, STAGE JKSN AT 25C
 
Tfn PA Y FFFT JNST-CFS FEF T JTIJ MICNIMU 

7b/01/15 
 'jo 4.1 27.0 .14
7610~20 

7 37 s3*o 12.v 11b102115 
 47 4. 
 240 14
 
7b/03/1 
 17 3.7 13.0 loj
 

25CJ15i 1.0 
 3.0 3
 
7b/04/15 
 13 J*e 2.u 
 2
76/0oi/o2 
 20 2.1 7.0
 

760/532 
 3.0 12.uQ
 

76/07/1S 
 3,4 3*'b 14.0 11

7f.tPo 
 1 2.0 b.0 
 b
 

76/uRIS 
 ? 2.5 7.0
76/OQ/oI I ? I 0uJ0 3
16/09/15 ?5 e'.3 f6.0 7
76/2To2 U.) 0j.1 Id.0 l

7b,10/15 
 3b 3.7 10.0 12 

PG~4:R(T, 

SUPP3f9o /ISF A S % 
P~b2 ,P=b5,9'=7U,rP=95p 
RD: 760 2D, EU:1 0 16.
 
PpTqUTH,WMT=7P, 
./FPAC4A 
 Jrn4 (A320,m4CHA, ,STURLT,,mSiCLASS=P,T1NE:S
 
**JUAIPA1m LItJES=10 



Table 5 - Basic Statis-ics for Holcomb Creek 

STORET DATE 79/09/US
 
03U5b0, 


3LA 58 50.0 083 Ib 25.0) 2
 
tit GIP LAPI HULCOMb CH 

13Z41 GEOR41A
 
bAV.ANNAH k
 

w. LHAIIUJ(,A R
 

It1bAIL8 7tbu827
 
OUOO CLASS 00


/TYPA/AMSNT/STREAP 


PAgAWETER NU~h~k PLAN VAWIANCt 5IAN DEV CUFF VAk ST&Nt. Eli 

OfleI SITFAM FLZUl., IIYST-CFS 19 UU~bV7 332.100 16e3 4c,2 U.Jlb078 

O00~i5 STPF Am STAGE FE 71 3.31O 1teI.3blU2 I ,I abbS . 35,)000 .*2b 1643 
00070 
00095 

TuRNP 
CNDUCTVY 

JI(5N 
AT Z5C 

JiTI 
MIC9kjm..u 

14 
19 

47.0000 
3.1574 

13'J1.S3 
549.4~75 

36.214e 
23.'4"ug 

.77qe3y 
*7ob9'7 

6.40217 
5.37770 

PGU INjVE)T, PI!P20e./USF S. 

3=03050U.S=030r05, 

8D=7b0101,,FD:7bI0Ib, 

,/EPACHA Jfli (A320,MCbH. ,STOREI,R3),-SGCLASS:P,TlmL:5
 
**JORPARM LIPlES=10
 

031001000104 0901100104i
 

MA)(IU4 HINTHur, bLr OATE ENO DATIE 

10.OOOL) 13.*Q('OO IJaUt/U! 7b/10/15 

1,.30uOu 1.50CUU Ib/uI/O1 7h/IU/15 
12b.UUU 7.00OUP Iajul/01 7b/10/15 
80.OO0V 6.0UO00 7b/Ulb01 7b/10/15 



Table 6 - Basic Statistics for Bailey Creek 

sTflRET DlATE 70/00b05 

/TYPA/AMRNT/STPEAM 

030505 03100100O0S
3" 58 15.0 083 1e,ub*o 2 
Ot~ 6U- 6AP2 SAILEY 80 CuNIO5UL 
13eUl (6EUR61IA 
SA~VANNAH4 k 
h LMATTUUGA R~ 
1II8ATLI 760827 

09fl0100105 

0000 CLAbS 00 

PAPA.4ETER 
0oGhI STREAM 
Oonb% STWEAM 
00()70 Tuj~t 
00045 CNflUCTVY 

LllM, 
STAGE 
JI'SN 

AT 29C 

TNST.LFS 
FEET 
Irl20 

141CIlUM4J 

NumtbEH 

2L. 
2v 

20 

MEAN 
30.USOO 
3.Obsuo 
1I.eUUU 
9 
.)SOUU 

VAPIAt.Cf STAN ULV 
13'J.3bbe 1j~b'17 
i.,24e~ 1.107e3 
39.fi5?h 6.312bYi 
20.1342~ 4.4d712 

CUEF VAN 
*30 06 78 
.i?83sb 
Sb~ih5l 

*LaQO395 

STAND ER 
2.5'J197 
.P61U00 
I.'JIIeI 
1.0u335 

MAXIMUM 
50.0u00 
S.000ou 
2"J.0000 
'7,0000 

MINIMUM btnr flATL END DATE 
12.00oo lejoI.,1 7b/10/15
l.2uvu 10/Ulbol Th,'3U/15 
?.00000 luiol 7I6/10/15
2.0000J 70/01/101 7b/'1/1 

Ss030504U .~ 030q~05, 

*/EPACIA Jfli C4320,NCHA* USTOQLI~,I 
SGCLASS:PTIML=S
 
*.JOBSPAIIM 
LIPES=10 



Statistics computed in PGM=INVENT are Mean, Variance, Standard Devia

tion, Coefficient of Variation, and Standard Error. Also shown are Mximum
 

and Minimum values. These statistics provide a means of comparison between
 

the treatment and control watersheds. Holcomb Creek drains a substantially
 

larger area than does Bailey Creek. This would imply that Holcomb Creek is
 

larger than Bailey Creek; the data bears this out. Boti the Flow and
 

Stage of Holcomb Creek are larger than we find at Bailey Creek, as expected.
 

However, both Turbidity and Conductivity at Holcomb are much larger than
 

at Bailey Creek. The water coming from the treated (cut) watershed is
 

cloudier and contains more particles on a per-unit basis than that coming
 

from the control (uncut) watershed, probably because of timber harvesting
 

in the Holcomb Creek watershed.
 

SPSS
 

To find the correlation between data gathered for various parameters
 

at the Bailey Creek Station, the data was taken from the S.T.O.R.E.T. files,
 

coded for use on SPSS, and analyzed on that system via the Fort Collins
 

Computer Center.
 

Table 7 shows the set-up and format used to analyze the Bailey Creek
 

data. All four paratneters were used, Stage requiring three columns, and
 

Flow, Turbidity, and Conductivity using two each. It also notes the need
 

Flow with Stage;
for scattergrams for three comparisons of parameters: 


Turbidity with Stage; and Turbidity with Conductivity.
 

Tables 8, 9, and 10 are three scattergrams and accompanying correla

tion statistics, giving a more complete picture of the uncut watershed of
 

Bailey Creek. The 'across' parameters are X-axis or independent variables;
 

the 'down' parameters Y-axis or dependent variables. All three comparisons
 

correlated, all correlations (R)in these tables are very highly with 
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Table 7 
- Set-up of run on SPSS for Correlations and Scattergrams
 

STATISTICAL PACKAGE FOR THE iOCIAL SCIENCES 

SP. FOR SPERRY UNIVAC 1100 EXEC 8, VERSION H, RELEASE 7 2-UW1 0, SEPTEMBER 1978 

Fa-E A[ L.'CAT ION ALLOWS FOR 37 TFANS'.FORMATIION'WOF,F .PACE 7S 75 WORDS, 151) RECODE VALUE'.S + LAC VARIAE:LESTRANSPACE 1125 WORDS 3C0) IF/COMPUTE O'PERATI'NS 

09/19/79 PAGE 

RUN NAME 
VARIAPLE L IST 
INFUT MEDIUM 
N OjF CA'-,E'; 
INPUT FORMAT 

B:AIl EY CREEl -ONTRUL 
'-.TA,:,E,FLOW TIRD, CONDUCT 
TAPE 
:f 
FIXED (F30, F2 ' ,F2 0, F2 0) 

ACCORDING TO YOUR INPUT FORMAT, VARIABLES ARE ri' BE READ AS FOLLOWS 

VARI ABLE FORMAT REC CRD COLUMNS 

'TAC-,E 

FLOW 
TUR' 
F ONt 'C T 

F 

F 
F 
F 

-,. 

"2 
2 
2 

' 
0 
C' 

1 

1 
1 
1 

1-

4-
6 -
.3-

3I 

5 
7 
r-

F' 
00 

rHF INP'UT FORMAT 
IT PROVIDES; FOR 

FrZOVItiE. FOR 4 VAFR.rIi,:LE-.
1 RECORD; ( CARDS ) PER CASE 

4 
A 

WILL BE READ
MAXIMUM OF 9 COLUMN'S- ARE USED ON A RECORD. 

VAR LABELS 

':ATrERRAM 

CP T IO_-NS.* 
"TAT IST ICS 

:TAE, -:TAOE IN F T/ 
FlO. FLOFnW IN CF'! 
rir_.. TiRBEIDITY IN JTU/ 
':N'rj - ,TCO-NDUCTIVITY IN MMHOSr-. 
FLOW WITH STA'.,E/ TURE WITH STAG.E/ 
7 

ALL 

TURD WITH CONDUCT 

"**4 GIVEN WORI SPACE ALLOW:-. ?'R 157:: CAE.ES FOR SCATTERGRAM PROBLEM *** 

READ INPUT DATA 



Table 8 - Stage versus Flow on Bailey Creek
 

FAILEY CREEl CONTROL 09/1'79 PAGE 2 

FILE NON47-ME (CF.FATII:IN DATE = 0":,7')
 
SCATTERGRAM OF (DLWN) FLOW FLOW IN CFS (ACR'O'$) SIAGE STAGE IN FT
 

2 0 4. 0 4 0" - .'0 1' 14') 12. 01 14 (0 16 10 1:3 o0 20 0 

52. C) + I I + 52. 60
I I I I 

4:1 I I 
I 0 1 I I 
I I I I 

4:300 * I I + 48.00 
I *I I I 
I I I I 
I I I I 
I I I I 

44 '. 4 1 1 + 44 00 
I I I I 
I I I I 
I I I I 
I 1 I I 

4, C,,, 4 I ' + 40 nOl 
I I I I 

I 
* 

2 
I
I 

I
I 

I
I 

* (J., I I '. 00 + ,).m 

1 I I I 
E 1[ I 

HI 
I V -

I 
I 
I 

I 
I 

12 0,' + I 1 + 32. 0 

I I I I 
I I I I 
1 I 1 I 

00 I I I-2$0 

I I I I 
I I I I 
I----------*-- - - - - - - - - - - . -- - - - - - - - I 
1 * * I 1 1 

24 O0 I I + 24. 0 
1 1 1 I 
1 1 I I 
I I I I 
I *, I I t 

2C0 0 + . I 1 + 20 0 
1 I I 

II I I 
I I I I 

1 * I I I 
I I I I 
I I I I 
1' 1 1 I 

12 '" 4 I 1 4 12. '" 

I 00I .: 00 9 C'' 7 oO ':. ('0 1 1. ii') 1 : 0 15 "': 17~€O 1p :: 21. 0 

vr-6- LtIrl7,J tF," - "';'3S.4 R '-,C,|IIA'ED - ;-7-:3 SIGNIFIC-ANCiE - 000')) 

0075 'v  
3ff ER'R C[F lIST - 1.340)57 INIELOEF'T (A) - SLOF'E CE.' - 9. 86788 

PLOTTED VALU.E'- - 20 EXC:LUDED VALUES- 0 MISSING VALUES  0 



Table 9 - Stage versus Turbidity on Bailey Creek 

E:AILEY -REEI. CONTROL 09/19/7*;9 PAc'E 4 

FILE NONAMF 
..CATTEIRAM cF 

(aCREATIO:N DATE = 
(DOWN) TURE:
2 ('1 4 r',) 

'.:-t.7.-) 
TUR1=EIDITY

A ;:j)0 
IN Jr''U

S 9') 1c' 00 
(AI;'-S)

14 0') 
'.TAr.E
14 Cy 

STAcUE IN
16 C.0 

FT 
1-: 00' 2"} a)': 

2"3 ,.a', 

24 

I 

I 
I 
I 

I 
I 

1W 

I 
'' 

4 OIJ I 
I 

I 
I 
I 
I 
I 
I 

I 
1 

Ial I 
I 

I 
I 
I 
1 
I 
I 

I 
1 

+ 
I 

I 
I 
I 
+ 
I 
I 

+1.1 

I 
* 

32 . ) 

2 00'-:2 

'] I 

- :: . a, 

I 
I 
1 
I a-

I 

! 
I 
I 
IJ 
I 

I 
I 
1 
I 

I 

I 
I 
I 
I+ 

I 
2:: Cc:, 

I*"aCaI II 
II 

-
I 

I- 4 * 

I 
I 

1 

I 
I 

1 

I 
+I0 

I 

ca: 

o17 

14 

14 

OWN I,7,:'a 

I 
1 
I 

.-. 

I 
I 

. 

•1 

2 

* 

14 
I 
1 
I 

I 

I 
l 

I+17 
I 
I 
I 
1 
1 
I 
I 

I 
I 
I 
I 
14 
I 

0 
70 

. 

a: 

11 ,',a 

: AC." 

a 
I 

I 

I 
+ 
I 

I 
I 

I 

'* 

* 

1 

I 

I 

I 

I 

I 
1 

1s 

I 
I 

I 

I 

I 

I 
I 
I 

I 
11 

+I1 

I 

I 

I 

+I 
1 

I 

1 

'.t 

,, 

cc 

ila1 

;.a"; 

I
I 

* I
I 

I 

I
I I 

I 

p,. 
.. -- -

": 
-4-.--. 

" 1 7 (0 1"j .I 1 :15 1(37 Ia I ,UO) 21 (0 

2 CO 

- tfltI .tiC" 

I It-FI I AT iN .r - R -N I'I I F I(- A EalaCai 

•.ID 

FLa0 

r ", E':.T 

TED VALIEE. - 2C 

7NTERCE I T (A) 

EXCLUDEED VALUE'S-

-4 

,l 

"-.7: ".L',F'E (E:) 

MI',ING VALUE'. 

-

-

5. 24077 

, 



Table 10 - Turbidity versus Conductivi y 

EAILEY CSEEI. CONTROL 10,/23/79 F'AGE 2 

FILE CNAME 
SICATTIEF:,.RAM OF 

(CrEATtON ,ATE = 
( ,:LOWN)ClINEI.i"T 
4 "1; 

1(/2-/7o} 
C(N['I.: TI ITYI 

'.C. .C 
N fl'INr z 

...o 2 1.k).. 24 
Ri)fL':1,-,I 1L 

,.1o -::., 
T3JFL: ii)' rY 
- .3 

1I4 .JTU 

:'. * 4f i,3. 

-2204)* 11 22. 00 

20 0) + 

I 

I II 
+ 
I 

20. 0) 

0I I ; 

143 0o 

146 '" 

6 
4 

! 

I*I 
II 
*-
I 
I 
I 

11 

I 

* 

I 

1 
+I 
I 
+ 
1 
1 
I 

14. C-0 

14. 3.'0 

14120i 

(WI 

I 
• 

I 
I *I * 

I 
I 

[ I 
I 

I 
I +~ 

I 
I 1.. 00 

1''33.* i I -I u 

II II iI II 

I I I 

I-. 

t O ES 
I V:LUE 

I 

I 

.?. '+,, 
t 
I 

1 

1 

I 

II 

i) t . y 1 l, 1L 

I 
1 

1 

I 

I 
l 

I 

I 

I 

1 - .1 1 

I 
I 
1 

I 

1 
1 
1 

1 

1 

I 

) 4.11Q -4 .v 

I 
I 

I 

1 

1 

l 

I 

6. 

3.33V 

'. 

1 

I 
* 

1 

I 
I 

1 

1 
I 

I 

1 
I 

I1 II 1 l 

s'-_I"FP , Tor, E [.- ,''41")4. |I ".lRl.E!f. CM) - 1. <q,-.0. '-.1rFll (I1 - 67600 

PL.OTTED VALUIES - 20' EXCLL.IL, ED VALIJE&- 0 MI'-'-INt: VALUES - 0 
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positive and all R-squared values well above 0.9. 
 All are highly signifi

cant, and the correlation between Stage and Flow is very close. As the
 

water rises in the creek, more water must be flowing past the sample sta

tion, and less water flows past when the water level drops. The correla

tion between Stage and Turbidity, while still very close, is 
not quite as
 

close as Stage and Flow (0.98733 and 0.93894). Less close, but still quite
 

good, is the correlation between Turbidity and Conductivity (0.90640). 
 This
 

was expected, and is born out in research findings, 
since not all material
 

dissolved in water counted in the Conductivity readings will 
cause the
 

cloudiness shown by Turbidity values.
 

Also computed with Tables 8, 9, and 10 are Standard Error of the
 

Estimate, Intercept, and Slope. 
 It lists any excluded or missing values, 

and the number of points plotted. In the scattergram itself, a point is 

usually shown with an asterisk (*) , but when two values are to be plotted
 

at the same point, a number is shown to indicate how maniy values were to
 

be counted at the same point (see Tables 8 and 9).
 

Conclusions
 

This is only a brief example of how two computer packages can be used
 

to analyze watershed data. Both packages will do much more 
than this
 

example here, and can be of considerable help to the hydrologist 
or water

shed scientist. 
 As the 
amount of data taken at each station increases,
 

and as 
the number of stations increases, the assistance of computers in
 

data analysis will become more and more important.
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AN ANALYSIS OF CHANGES IN FOREST DIVERSITY 

Larry Luckett 
National Forests in North Carolina 

Asheville, North Carolina 

Introduction 

The Forest and Rangeland Renewable Resources Planning Act of 1974 

(88 Stat. 476), as amended by the National Forest Management Act of 1976
 

(90 Stat. 2949; 16 USC 1600), requires that the National Forest System
 

provide for and maintain diversity of plant and animal communities to meet
 

overall multi-use objectives. In addition, where appropriate and practica

ble, management that preserves endemic and naturalized plant and animal species 

similar to those already existing should be practiced. 

The National Forests in North Carolina were named as Lead Forest in
 

Region 8, and assigned a task having the objective of field testing a plan

ning process that fulfills the requirements of the National Forest Manage

ment Act. This Lead Forest effort was called the Nantahala-Pisgah Land
 

Management Plan. Different interdisciplinary teams were formed to identify
 

issues end concerns, collect inventory data, evaluate alternatives, etc.
 

After the final EIS and LMP are formulated, then implementation of the Nan-


tahala-Pisgah Plan will proceed. The interdisciplinary team may recommend
 

a revision of this plan at any time. However, at least every ten years or 

more, the Forest Plan will be revised whenever the Forest Supervisor deter

mines that the conditions or demands of the public in the area covered by 

the plan have changed significantly. In addition, the Forest Supervisor 

shall review the conditions on the land covered by the Nantahala-Pisgah
 

Plan at least every five years.
 

Methods
 

The "Diversity" interdisciplinary teams for the Nantahala-Pisgah Plan met
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in early June and attempted to develop criteria by which diversity could be
 

defined and illustrated using existing data. It was decided that forest
 

cover types would be usable, since their distribution and condition are in

dicators of existing and potential plant and animal communities. In addition,
 

forest cover types with their acreage and age class distribution are readily
 

available from Continuous Inventory of SLand Conditions (or CISC).
 

The Southeastern Forest Experiment Station is currently examining forest
 

diversity determined basically by timber rotations using DYNAST 
(Boyce, 1977,
 

1978a, 1978b; Boyce and Cost, 1978) . DYNAST is an acronym for "Dynamically 

Analytic Silviculture Techniques." 
 It consists of three complementary models
 

adapted tc different management purposes (Boyce, 1977). Due to the nearness
 

of the Southeastern Forest Experiment Station and their software availability
 

(Sperry-Uni ac BC/7), cooperation was sought from them for developing alter

natives for diversity using CISC as a data input.
 

Using current CISC data and information from the North Carolina Natural
 

Heritage Program, 36 major plant communities were determined for the Nantahala-


Pisgah National Forests. Of these, the sphagnum bogs, grassy balds and
 

shrub balds were excluded from further analysis. CISC data reveals (Table I)
 

that the majority (84percent) of the forest cover types in the Nantahala-


Pisgah Forests are hardwood or hardwood-pine. Also, almost one-half (46
 

percent) of the Nantahala-Pisgah Forests are in the 41-60 year age class,
 

indicating prior cutting practices.
 

Hardwood-pine and pine-hardwood acreages were combined to simplify
 

analysis. They are very similar in percentages of crowns in the dominant
 

and codominant position. Hereafter, this combination of forest cover types
 

will be referled to as mixed. 
Data gathered from the recent Continuous For

est Inventory (CFI)in South Carolina (McClure, Cost, and Knight, 1979) 
were
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Forest Cover Types 


Hardwood 1* 


Pine 2* 


Hardwood-Pine 3* 


Pine-Hardwood 4* 

Ln 

COLUMN TOTAL 


GRAND TOTAL 


1* Stands in which 

TABLE I 

Acreages and Their Proportions for the Four Major 
Cover Types in the Nantahala-Pisgah National Forests 

Age Classes Totals 

0 - 10 11 - 20 21 - 30 31  40 41 - 50 51 - 60 61 - 70 71 - 80 80 + 

19,906 19,423 15,985 35,563 126,301 149,036 92,175 59,655 52,738 570,782 

(72.4%) 

20,386 9,926 2,996 3,520 9,563 23,190 12,418 5,716 6,348 94,063 
(11.9%) 

2,944 2,084 3,544 5,941 15,711 22,489 21,888 8,990 9,716 93,3(6 
(11.8%) 

563 608 1,607 1,434 4,487 8,772 7,049 2,865 2,717 30,098 

(3.9%) 

43,799 32,041 24,132 46,458 156,062 203,487 133,530 77,226 71,519 
(5.6%) (4.1%) (3.1%) (5.9%) (19.8%) (25.8%) (16.9%) (9.8%) (9.0%) 

788,249 

(100%) 

70% or >. of the crowns in the dominant and codominant position are hardwood species. 

2* Stands in which 70% or more of the crowns in the dominant and odominant position are softwoods. 

3* Stands in which 51 to 69% of the crowns in the dominant and codominant position are hardwood species. 

4* Stands in which 51 to 69% of the crowns in the dominant and codomir-ont position are softwood species. 



used in supplying timber volume information for the hardwood, softwood (pine)
 

and mixed groups used in the DYNAST-MB program. It is beyond the scope and
 

intent of this paper to explain the DYNAST-MB computer program. Dr. Stephen
 

Boyce of the Southeastern Forest 7xperiment Station, who developed and
 

implemented DYNAST-MB, has explained it fully in recent publications (Boyce,
 

1977, 1978a, 1978b; Boyce and Cost, 1979). Therefore, only major forest
 

diversity alternatives and their feasibility under potential future manage

ment schemes will be discussed.
 

Based on input from the timber section, a period of 110 years was chosen
 

for looking at 
timber growth and changes in forest diversity. Multiple rota

tions for the three forest cover types were 65 and 80 years, 100 and 280 years,
 

and 80 and 280 years respectively for softwood, hard'ood, and mixed. For
 

example, the first cut of mature softwood would occur at 65 years with all the
 

old growth cut at 80 years. 
 Sizes of timber were estimated from age classes
 

in the CISC data and placed in seven categories. These were: seedling? sap

ling, pole-6", pole-8", pole-10", mature, and old growth. The 0-10 year
 

age class was divided equally between seedling and sapling (See Boyce 1977 for
 

exact dimensions of timber size categories).
 

Initial runs of the CISC and CFI data for the hardwood cover types are
 

shown in Figures 1 and 2. Figure 1 shows that as 
the large proportion (46
 

percent) of pole-10"timber (present status) increases in sizea subsequent
 

proportional increase in mature timber is apparent. 
 in approximately 25
 

years, the mature timber will become old growth resultinn Ln a proporticral
 

increase of that timber age class. 
 Under the rotation described earlier for
 

hardwoods, the torest approaches a state of regulation at about 90 years.
 

There will always be a certain proportion of old growth as well 
as the other
 

age classes.
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Because o:- the interest in and the land base involved in wilderness
 

in the Nantahala-Pisgah National Forest, a wilderness forest diversity scheme
 

was examined (fig.2). As one would expect the pole-10" timber decreases 

rapidly and becomes mature timber. The mature timber in approximately 40
 

years becomes old growth. The proportion of old growth steadily increases
 

until the vast majority of timber is in this age category. The amount of
 

sapling, pole-6" and pole-8" timber decreases because under wilderness
 

management there is no timber harvest. A small increase in seedling growth
 

begins to appear at 75 years due to the mortality of old growth and sub

sequent canopy opening. This will provide some openings in the forest due
 

to the natural mortality of trees. Gallinaceous birds, such as turkeys
 

and grouse, deer, and songbirds, (e.g.. bluebirds, indigo buntings, etc.) will 

be adversely affected and their populations decline under wilderness manage

ment. Schoenfield and Hendee (1978) and McCallum and Corban (1978) have
 

discussed the effect of wilderness and the concurrent wildlife habitat changes.
 

To better illustrate how wildlife populations change under various
 

forest diversity schemes, grouse was used as an example. Grouse are birds
 

of early stages of forest succession, but require an interspersion and
 

variety of age classes and forest cover types. Nesting, brooding and win

ter cover are also essential for yearly habitat needs (USDA 1971).
 

Algorithms as constructed in the DYNAST-MB model express how a particu

lar benefit depends on the distribution of habitats. It states a relation

ship between the distribution of age classes in the forest and the species
 

habitat requirements (Boyce, 1977). Further explanation of the development
 

and utilization of algorithms can be found in Boyce (1977).
 

Figures 3, 4, and 5 depict the relationship of grouse habitat (benefit)
 

and the proportion of pole-6" and 8" (hardwood), mature and old growth
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(hardwood and mixed), and seedling-sapling respectively. The algorithms
 

used to develop these graphs were part of the data input and the subsequent
 

plots shown in Figures 6 and 7. Figure 6 shows an increase in tha grouse
 

habitat index resulting from a reduction on old growth and an increase in
 

The grouse
the proportion of habitat in the seedling and sapling stage. 


habitat index approaches its maximum under this type of forest management.
 

Deer and other early successional species will respond well to these con

ditions. However, species like bear and squirrel lacking dens and cavities
 

in old growth will not fare as well.
 

The change in the grouse habitat index under wilderness management is
 

shown in Figure 7. A correlation can aasily be seen in the increase of old 

growth, due to a lack of timber harvest, and a decline in grouse habitat 

index. Seedling growth occurs as some of the old growth dies making small 

openings in the forest canopy. However, there is not enough to cause a 

proportional increase in the grouse habitat index. 

Feasibility and Potential for Future Use
 

Public demands on National Forests are becoming more numerous and com

plicated as each group or cause expresses its interests. Management of
 

National Forests is further complicated by the national direction to harvest
 

more timber and yet concuriently insure diversity of plant and animal communi

ties and tree species. DYNAST-MB allows one to look at changes in forest
 

diversity. It is flexible enough so that algorithms which are introduced
 

into the program act independently of each other, thereby avoiding interac

tion with other resources. Resource managers, planners, district rangers,
 

and other personnel with the Forest Service will need access to models that
 

,predictpotential timber yields and the affect on forest diversity.
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AN ANALYSIS OF WORD PROCESSOR UTILIZATION
 

J.A. Schultz
 
U.S. Forest Service, Region 9
 

Milwaukee, Wisconsin
 

Introduction
 

As part of the FY 79 Clerical Support Study, an evaluation of the
 

use of Regional Office word processing equipment was conducted for a 

two-week period. This sample period (as recomended by G.S.A.) provides
 

a base from which over-all typing volumes can be determined and utili

zation calculated. While a cost-analysis would be included in justifi

cation of any new WP equipment, it is not included in this study, which
 

concentrates instead on workload data.
 

Utilization Study
 

The utilization study consisted of briefing the chief clerks and
 

interested supervisory personnel about the data collection forms. For
 

the study, all typed documents, whether prepared by word processor or
 

manual typing, were to be attached to a "Typing Task Data Sheet" unless
 

they were confidential material. The A.M. group completed coding of the
 

form by classifying the type of document (narrative, form, etc.) and the
 

number of lines typed. These items for confidential material were coded 

by the typist. The forms were sent out for keypunching and verification.
 

The data records were then loaded onto the Fort Collins' Computer sys

tem. The data was summarized and analyzed using the "Statistical Package 

for the Social Sciences" (S.P.S.S.) program available at Fort Collins. 

Expanded calculations show that the annual amount of typed material 

produced by the Regional Office is 67,240 pages. A standard of 28 lines
 

per page was used to convert lines to pages. A recognized standard which 
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is used by G.S.A. and the Army requires an output of 25 pages per day 

per work station. This is equivalent to 700 lines/day/work station
 

using the above conversion factor. The WP summary indicates that at this
 

standard less than four input stations would be required for the sample
 

workload. Combining the work volumes as 
shown in the WP confi guration
 

yields the results found in Table I.
 

Analysis
 

The figures generated in Table I present a very poor efficiency
 

picture. The word processing equipment in this office is only being used
 

36.4 percent of its capacity. This is based on two assumptions. The first is
 

that the two week sample was representative of the annual workload. Each
 

staff will have to examine the study data and supply correction factors
 

to adjust for non-normalcy of the workload and cyclical work not appearing
 

in the work sample. Secondly that the 25/page/day/workstation (or 700
 

lines) is a valid standard or guideline. The Army, at its Word Processing
 

Center in Washington, D.C., has achieved an operating level of 1065 lines/
 

day/station after less than a year's operation. 
The 700 lines appears to
 

be a valid standard. Another factor that will eventually contribute to
 

a higher standard is a workday longer than 8 hours 
(7hours productive
 

time). With the possibility of four ten-hour workdays and proper scheduling
 

the standard could be increased 25 percent to 875 lines (31.5 pages)/day/
 

workstation.
 

Table II presents the same picture except that it is expressed in
 

(equipment) utilization. The average system utilization is leEs than
 

30 percent. Both performance indicators show that there is not sufficient
 

work volume for the number of work stations presently in the system.
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TABLE I 

WP Work Station Requirements
 

Present No. of Work Stations %
 

Staff Lines/Day Work Stations at Stc-idard Capacity
 

Engineering (E) 287 2 .410 20.5
 

Lands £
 
Watershed (LW) 317 2 .453 22.7
 

Planning,
 
Programming,
 
Budgeting
 
(PPB) 333 1 .475 47.5
 

Admin.Mgt. (AM) 265 .378
 

Admin. Services
 

(AS) 226 2 .322 .1
 

Human Resource 84 .121 
Programs (HRP) 

Personnel Mgt.
 
(PM) 61 1 .087 8.7
 

Fiscal Mgt. (FM) 309 1 .441 44.1
 

Timber (TM) 197 1 .282 28.2
 

Fire & Aviation
 
(FA) 184 .263 

318.
Recreation, Range, 


& Wildlife (RRWL) 364 .520
 

Total (Average) 2627 11 36.4
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TABLE II 

WP Actual Typing Minutes* 

Present No. of Min/Day/ % 
Staff Min/Day Work Stations Unit Utilization* 

E 184.3 2 92.2 21.9 

LW 160.2 2 80.1 19.0 

PPB 117.5 1 117.5 28.1 

AM 113.4 

AS 106.6 2 129.4 30.8 

HRP 38.7--

PM 30.5 1 30.5 7.1 

FM 163.2 1 163.2 38.9 

TM 196.2 1 196.2 46.7 

107.21 240.4 - 57.2 
RRWL 133.2 

*See TABLE I for abbreviations 

Total (Average) 11 1349.5 29.2 

*Based on a 7-hour day 

TABLE III 

Document Queue Distribution 

Same More 
Day 1-Day 2-Day 3-Day 4-Day 5-Day Than 5 

No. of 
Documents 1048 188 90 56 50 15 34 

Percent 70.8 12.7 6.1 3.8 3.4 1.0 2.2 

Cumulative 
Percent 70.8 83.5 89.6 93.4 96.8 97.8 100. 
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This is further substantiated by Table III, which shows the effective

ness of the typing function. Queue time is defined as the time difference
 

between when the document is received and when typing was begun. This
 

table indicates that approximately 90 percent of all typing is begun with

in two working days of its receipt, and only 2 percent is held longer than
 

5 days.
 

It is important to note that the proportion of WP typing is only 36.3 

percent of the total pages produced. There appears to be an opportunity 

to shift some of the workload to the WP. A review of Table IV would sug

gest that some or all of the typed copy of two or more pages should be
 

on the WP. The "Less than 1 page" column of the table essentially repre

sents for the WP entry the number of revisions. Revision typing is the
 

retyping of a document containing a mixture of changed and unchanged lines.
 

On the average all staffs are doing 31 percent revision work on the WP.
 

Another prime choice for the WP would be the longhand material of
 

two or more pages. These two sources would supply an additional 18,000
 

lines of typing or a 70 percent increase in WP workload.
 

However, while an increase in volume would improve the capacity indi

cator, it might not result in any greater efficiency. The WP will increase 

productivity only when used for its editing capability. Short documents
 

of 1, 2 or 3 pages which will not require future editing should be done
 

on a manual typewriter. A review of the manually typed documents that
 

were either typed from longhand or typed copy and that were produced as
 

rough draft is shown in Table V. Efficiency would likely be improved on
 

only 3,000 lines of the possible 18,000 generated, or a possible 12 percent
 

increase. An additional 5 percent could be produced by WP if the one or
 

two page category is included, although this material, as mentioned
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TABLE IV 

Typing Job Size*
 

Less Than 10 or More 
1 Page 1-2 2-3 3-10 Pages Total 

Manual 767 216 56 66 8 1113 

Manual 
Percent 
 6 19 5 6 
 1 100
 

WP 115 133 43 59 
 18 368 

WP 
Percent 31 36 12 16 5 100
 

*Number of documents is 9-day sample
 

TABLE V 

Input Form of Manual Documents* 

Less Than 10 or More 
1 Page 1-2 2-3 3-10 Pages
 

Typed Copy 174 
 68 15 28 14 

Longhand 440 129 36 27 0 

Machine Dic
tation 
 0 0 0 0 0 

*9-day sample 

Output Form of Manual Documents* 

Less Than 10 or More 
1 Page 1-2 2-3 
 3-10 Pages
 

Typed Copy 8 10 7 3 0 

Longhand 42 25 9 6 0 

*9-day sample
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previously, is not particularly suited to the WP, nor is material which
 

must remain in a specific location (e.g., personnel or pay records, and 

fiscal statistics).
 

The Work Sampling
 

After a review of the draft report with the Regional Office Staffs,
 

the staffs contended that the Word Processor (WP) is in heavy use nor

mally and in constant use during peak periods. The test period showed
 

less than 30 percent utilization. Three areas which might influence WP
 

effectiveness are: first the amount of time spent archiving (storiag 

information on a portable recording device), de-archiving, logging jobs,
 

picking up work, consulting with a supervisor or author. According to
 

the manufacturer's literature the allowance for these activities should
 

be 5-10 minutes per job. Second is the amount of time spent printing
 

the document While it is true that the workstation is free for use while
 

the document is printing, the operator is not. Since the WP is de-central

ized in this office, the operator is responsible for monitoring the printer.
 

A productivity decrease up to 1/3 may result. It is dependent on the
 

number of times a printwheel is changed, the type of paper (e.g., single
 

sheets, ncn-continuous special forms), the location of the printer to the
 

workstation, and the location of storage facilities. Both of these areas
 

have ben adjusted, and are included in Tables VI and VII. A comparison 

of the old versus the revised tables shows an average of 50 percent improve

ment in the performance indicators. While this is good, it still conflicts
 

with the opinions of the users who believe their utilization to be near
 

100 percent. The third area questions the appropriateness of the two

week study period. Most staff members attributed the poor pcrformance
 

to the low ebb in their work cycle during the selected sample period, due
 

to numerous factors not accounted for in the study.
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TABLE VI
 

Revised WP Workstation Requirements*
 

Present No. of w.s.@Staff Lines/Day % 
Workstations 
 STD Capacity
 

E 
 542 
 19.4 
 2 .774 38.7
 

LWM 
 356 
 12.7 
 2 
 .509 
 50.9
 

PPR 
 341 
 12.2 
 1 
 .487 
 48.7
 

AM 
 289 
 10.3 
 414
 

AS 412 14.7 2 
 588 59.3 

HRP 
 128 
 4.6 
 .183
 
PM 
 71 
 2.5 
 1 
 .102 10.2
 

FM 
 322 
 11.5 
 1 
 .460 
 46.0
 

TM 
 221 
 7.9 
 1 
 .316 
 31.6
 

FA 184 6.6 
 63
 

RRWL 442 
 151329
 

*See TABLE I for abbreviations, and for 
previous Workstation Requirements 
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TABLE VII 

Revised WP Actual Typing Minutes* 

Staff Units Min/Day Hr/Day/Unit Min/Day/Unit Utilization
 

E 2 277 2.3 138.5 33.0
 

61.0 

PPB 1 184 3.1 184.0 43.8 

AM 169 
S2 19212.5 50.6 

LWM 2 256 4.3 128.0 

HRP 6 23. 

PM 1 43 .7 43.0 10.2 

FM 1 269 4.5 269.0 64.0 

TM 1 240 4.0 240.0 51.1 

FA4.9 1293.0 
69.8 

*See TABLE I for abbreviations,
 

TABLE II for previous Actual Typing Minutes
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Revised Performance Sampling 

Unless there is a measurement system, there can not be an effective
 

means of judging productivity. 
If workload data are not captured, there
 

is no means to justify the creation of new systems or make modifications
 

to old ones. 
 The literature suggests that unmeasured clerical type work
 

is only 50 percent efficient. So after stimulating interest and support
 

for productivity improvement, a measurement system must be developed. 
The
 

Document Summary (see Exhibit 1) appears to be part of the solution for
 

discovering Word Processor effectiveness. This dociument can provide
 

management with an 
effective tool in evaluating over-all system perfor

mance. The preliminary results of the 1979January, Clerical Study 
indicated that WP typing utilization was poor. Part of this was due to
 

the lack of consideration given to the areas of system operations and the
 
printing functions. An 
 even rore significant factor thewas inability
 

to adjust the sample period 
for non-normalcy of workload. All staffs
 

were interviewed for their evaluation and interpretation of the report's
 

results and conclusions. 
 Most felt that the sample period was inappropriate
 

due to either professional travel or leave, clerk's leave and vacancies,
 

or priority work being done while WP typing was being backlogged.
 

To correct this, another approach is being used to verify a normal
 

level of WP utilization. 
All staffs agreed that a
more appropriate time could
 
be found for a random sampling procedure to be administered to gain a more 

accurate 
view of the actual time and keystrokes used in preparing WP 

documents. This would include creation, revision, and printing work

loads. 
 These data have not been recorded or collected since the WP
 

was installed.
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EXHIBIT 1 

Document Summary 

Document ID: 5107A 
Document Name: Management YCC Property 
Operator: dk 
Author: Curtis 

Comments: 

STATISTICS 

Operation Date Time Worktime Keystrokes 

Created 1/23/79 12:52 :09 1335 

Last Revised 
Last Printed 1/23/79 13:04 

Last Archived onto Diskette 

Total Pages: 1 Total Worktime: :09 

Total Lines: 20 Total Keystrokes: 1335 

Pages to be printed: 2 
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Wang Laboratories, Inc., maker of the WP in use in the Regional Office, 

was contacted as to the availability of a feature to add document summaries 

together automatically. 
 This feature would allow the 
user to produce
 

daily, weekly, or any specified frequency reports. Although the request
 

is not new and Wang Laboratories has been investigating it for the past
 

two years, no foreseeable support will be available. 
 Therefore the interim 

solution will be to produce a summary whenever a document is created,
 

revised, or 
printed (or any combination). These summaries will be for

warded to keypunch and the resulting cards will be used as 
input to a
 

computer program at F.C.C.C. to generate current operating statistics. A
 

historical data base will also be built to generate management reports.
 

This data bczqe should eliminate any need for future WP sampling and pro

vide accurate statistics on system utilization with a minimum of manual
 

effort.
 

An Alternative Approach 

With appropriate definitions, the Word Processor system can 
also
 

be viewed as 
a Waiting Line system with job arrivals, service times
 

and priorities for service. 
 The system considered in our study con

sists of several subsystems of staffs Oneor combination of staffs. 


such subsystem, for example, could be the pooling of the Administrative
 

Management, Administrative Services and the Human Resources Program
 

Staffs. A Waiting Line model 
(using existing software such as 
GPSS,
 

SIMSCRIPT, etc.) could be developed for such systems and then integrated
 

so that we 
can evaluate the Word Processing system as a whole. An
 

attempt in this direction was initiated in Region 9 but a detailed
 

description of the model and the program are beyond the scope of this
 

report.
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GROWTH AND YIELD PRODUCTION FOR UPLAND OAK STANDS 

Walter E. Smith
 
National Forests in North Carolina
 

Asheville, North Carolina
 

Background
 

This is a program developed by Dr. Martin E. Dale of the Northeastern
 

Forest Experiment Station. He is located at Delaware, Ohio. The program
 

was published as U.S. Forest Service Research Paper NE 241-1972. It is
 

also a FORTRAN program at FCCC, although we were unable to locate it there.
 

The Program
 

The program is based on studies of upland oak growth plots. The data 

varies from 5-12 years of growth. A total of 154 plots--varying in size
 

from 0.2 to 1 acre--were established and the data collected. The initial
 

age of the plots varies from an average of 20 to 90 years old. Stands
 

younger than twenty years cannot be projected accurately because of the 

lack of data in the younger age classes. 

Cubic foot volmnes are based on the two independent variables of 

diameter and height. Two height factors were used, one for the white oak 

group and one for the red oak group. 

Merchantable cubic foot volume and board foot volume estimates are
 

obtained by multiplying the total cubic foot volume by the ratio of mer

chantable cubic foot volume or board foot volume to total cubic foot volume
 

for each diameter class. The merchantable volume ratios increase with the 

increase in average stand diameter.
 

After the initial basal area data is ente:ed, the new basal areas are
 

calculated on a per acre basis for all trees over 2.5 inches D.B.H. instead
 

of on an individual tree basis.
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The program is based on a regression formula which determined average 

stand diameter as a function of site index and age. The average stand 

diameter is adjusted for each site index and age class to reflect changes 

in average stand diameter due to the intensity of cutting. Included are
 

ingrowth and mortality functions which are used to adjust the number of
 

trees annually.
 

The input data for the program are: stand age, basal area, number of 

trees over 2.5 inches D.B.H., and site index. In addition, control data 

to be enteredare: number of year, when to view the stand, the interval of 

time for printout data in years, stand number, and starting date (year) 

that the stand is begun. With this program we can project the present 

known stand to rotation by different cutting intensities and produce volumes
 

tizat are removed at each cutting point. 
 This data could then be analyzed
 

for economic returns under different intensities of cuts using another pro

gram.
 

Example
 

An example of the data this program will produce is as follows:
 

Given: 20 year old stand
 

75 site index
 

30 initial basal area
 

272 number of 
trees per acre over 2.5" D.B.H. 

Production data per acre:
 

Current annual basal area increase 3.5 sq. ft.
 

Net basal area growth in 10 years 31.5 sq. ft.
 

Total cubic ft. volume in trees over 2.5"
 

D.B.H. at start of period 554.0 cu. ft. 

Net cubic ft. volume growth in 10 years 1067.0 cu. ft.
 

162
 



Production data per acre (cont.):
 

Total cordw-ood volume in trees over 4.5"
 

D.B.H. at start of period 2.9 cds.
 

Net cordwood volume in 10 years 10.5 cds.
 

Total board ft. volume in trees over 8.5"
 

D.B.H. at start of period 0.0 bd. ft.
 

Net board ft. volume in 10 years 483.0 bd. ft.
 

Average stand diameter in trees over 2.5"
 

D.B.H. at start of period 4.5" D.B.H. 

Average stand diameter increase in 10 years 1.7" D.B.H.
 

By the time a stand is 50 years old, if nothing else has been done to reduce
 

the stand basal area, the following would result according to Dr. Martin
 

E. Dale's program:
 

50 year-old stand
 

75 site index
 

30 initial basal area at 20 years
 

95 basal area
 

3356 cubic feet total
 

35 cords 

4300 boardfeet
 

*The above data was taken from tables produced by the program. 
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PART III
 

COMPUTATIONAL ANALYSIS FOR PLANNING,
 
PRODUCTIVITY, AND ECONOMICS
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USE OF WRAP IN TIMBER MANAGEMENT PLANNING 

Larry Bishop 
U.S. Forest Service
 
Atlanta, Georgia
 

Objective
 

The objective of this study was to use the Woodland Resource Analysis
 

Program (WRAP) to facilitate the preparation of the Yazoo-Little Talla

hatchie Flood Prevention Project timber management plans.
 

WRAP, a software pack .ge developed by the Tennessee Valley Authority
 

(TVA) in cooperation with the U.S. Forest Service and the Alabama Forestry
 

Commission, is a computerized system for timber managenent planning in

corporating multiple use objectives for 
use on private forest properties. 

The Yazoo-Little Tallahatchie Flood Prevention Project (Y-LT) eswas 


tablished through the Flood Control Act of 1944. 
 This act authorized the 

U.S. Departnent of Agriculture to install upstream flood prevention meas

in the Yazoo and Little Tallahatchie River watershedsures in north Missis

sippi. The Soil Conservation 
Service and the Forest Service are responsible for 

providing on-the-ground leadership, technical assistance, and financial help 

to local landowners in the project area. Some of the services the Forest 

Service provide to private landowners include: planting pine seedlings 

on eroded land to reduce situation of streams, rivers and lakes; releasing 

pine from undesirable hardwood competition; and preparing timber manage

ment plans, 

Project
 

Timber management planning on the Y-LT is a fairly simple process. 

After receiving a request from a qualified landowner, a forester or forestry 

technician delineates thz landowner's individual timber Evtands on an aerial 
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photograph. Then he visits the propery and cruises each stand, rarely 

taking more than ten plots per stand. Following this, he prepares standa 


sumiary with management guidelines for the next ten to thirty years or so,
 

which with a map and cover 'etter, is then mailed to the landowner. These
 

plans are not highly detailed (averaging six to eight pages, including map
 

and cover letter), 
 but they have be\en generally well received by the landowners. 

Total time spent in preparing the plan averages about two days - one day 

in the office and in the field.one On many occasions personal contact with 

the landowner is never made because many are absentee landowners.
 

I used a Yazoo-Little Tallahatchie timber management plan that had
 

been prepared for a 610 acre 
farm near Oxford, Mississippi, and entered the
 

data on the WRAP input forms. (WRAP uses 
three basic forms for data input: 

(1) WRAP Input - Landowner Information/Objective Form, (2) WRAP Input -


Tract Inventory Form, and (3) Refining the Objective Form. 
 A copy of each
 

is included at the end of this report.) Some conversion of data and approxi

mation wes nescessary 
 since the two systems require slightly different 

data.
 

I mailed the campleted forms to TVA to be processed through WPAP, and 

-. received a 91-page printout within 10 days. Among other things, the print

out contained: a 
ten-year cutting schedule with anticipated income and
 

cost; a fifty-year harvesting schedule 
based on multiple resource objecti'es;
 

wildlife population projections; 
 a rate of return analysis for each individual
 

stand (referred to as "tracts" in WRAP); a retirement analysis; a loan sched

ule; naratives on various timber management systems, timber sale contracts,
 

atershed protection, fire control, site preparation, planting, hardwood 

control, fuel wood and pruning; silvical characteristics and management 

guidelines for yellow poplar, white oak, and yellow pine; narratives on 
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establishing and maintaining ecological stability; wildflower management; 

deer, turkey, cottontail rabbit, bobwhite quail, beaver, mourning dove, 

small game, song bird, waterfowl, pond, and recreation and fishing manage

ment narratives; goverrment assistance programs, and the tree farm 

system. In short, I was overwhelmed with information. See Appendices 

Il and III for sample outputs and excerpts from WRAP. 

Conclusions 

Is it practical to use WRAP in preparing the Yazoo-."ittle Tallahatchie 

timber managee-it plans? I would have to say no. WRAP derands direct 

contacts with the landowner for the completion and refining of information/ 

objectives foim; some of the landowners are absentee. WRAP requires much 

more data than is needed for Y-LT management plans. WRAP requires a 

forester to take two to four working days just to collect field dat t for 

the average size ownership; then another day to assimilate the datrr and 

enter it on the input forms. This is -=ut 2 1/2 times more than is re

quired for a Y-LT plan. WRAP's printout format then requires the forester 

to take several hours to read and explain to the landowner; and the recep

tion of that computer printout by the average landowner is questionable, 

especially if she/he is unfamilar with the nature and content of such 

explanations. 

In my opinion, WRAP, in the present form, is too complicated and un

wieldy a system for the use on the Yazoo-Little Tallahatchie Flood Prevent

ion Project. 
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AppendiAI. (cont'd.) One of these forms is filled out for each tract. A tract is 
a distinctly identifiable subdivision of the farm with fairly uniform 
characteristics. The sample above is for tract number 1. There were 14 
tracts on the Donner farm; therefore, 14 of these forms were required. 



REFINING TIlE OBJECTIVE RANKS 

.. O THE RESOURCE MANAGER 
To make sure the landowner has ranked his objectives according to his true 

feelings, the objectives are refined or "rcranked'" before being input into the WRAP 
program. This refining of the "r.;nks" reflects the landowner's wishes and makes 
them arithmericall' consistent so the trnptiter can deal with them. 

When the WRAP input and tract invcntor' form., arc comnleted, the 
resource manager should develop a questionnaire accoiding to the instructions belos 
and present it to the landowner for completion. 
Step I: 	 Arrange objectives I ; 2; and 3a, b. c, d. e, and f in order according to the 

ranks given by the landowner on the WRAP input form. if there ar' objec-
tives with the same rank, the order in \which they are placed is unimportant 
If an objective or objectives are given a rank of zero. the the order inwhich they come at the end of the program is unimportant. 

Step 2 	 Place the objective with thc highest rank in the single blank on the leftof Objective Refining Form I. Do this for all of the Itliiks ot the left 

side.2 

Step 3 	 Place t*', rest of the objectives, in order of rank, in the blanks on th.. richt
side as iodicated by the 
 rder number. Drop the last objrctvc from the list 
in the second group on the right side. Drop the last two objecti:- es f om the 
list in the third group on the right side. Continue this proccdi:Lc until there 
are utilv two remaining objectives, then proceed to Object. e Refiiing2
Form II. 

Step 4: 	 Place the second-rankeid objective in the bplank on the left side ot Iorm 11. 

Do this for all blanks on the left side. 
Step 5: 	 Place all the lower-ranked objectives, in order, in the blanks on the right 

side. Proced as in step3. 

This procedure is based on a concept developed by Churchman and Ackoff (1953). 
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Step 6: 	 Fill out Objective Refining Forms III, IV, V, and VI repeating steps4 and 
5- removing the next highest-rankrd objective each ie you proceed to 
ste next form. Continue until there nyare thrre ohjectives remaining.
Then staple the instnrction slier to the constructed forms and have the 

landowner aissser the questions. Include the completed questionnaire with 
the rest of the WRAP input. 

Example Suppose the landowner ranked the objectives in the following order: 
Fill in Objectives and Ranks from Landovner/Objectives Form (from highest to 
lowest rank). 

ObjectiveOrder Obetv Number Rank 
T m ei c e11
 

1 
 Timber income 1 10 
3 RecreationQuail 	 3e 82 54 

Squirrel5 Deer 3b6 7 Turkey 	 3a~Grouse 	 3c 
4 
2 

E Rabbit 	 .l3d 0 

. . . INSTRt(ITIONS FOR I.ANDOWNERS 

Retining the olijectime ranks is a procedure to reflect iiic precisely your 

original 	 ohicotiecs. In formis I through V! (see I xhihit I in this section of the 
manual). compare 	 the ,objective ir benefit tin the Icit with the list of hier fit, oil 

the right ch ,c,) %tich you viiuld rather have, the ontn oii the left or the goup (in
the right After making your decision put a check mrk in (th ipprotipri.tu spice. 
Once you have checked ain item on the Ictt, all suctcedting itents on thlat side of thatpage should be checked also Procccd in this manner t) complete caci pi? uf The 

forms 

Y'our at sers should not lie ponderous decisions. Use sour instinctive 
feeling. Do not be concerned with %ouroriginal ranking sequence. 

(cont'd.)
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RIINING IlL OBJILCI'I. RANKS 
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2 
ITI ROJLICT 1 ON 

VLaU PAVE 4EF4'.-E fLj A ,PAP PRIfjt-UOf--A CQP,13UTER i;trE4,ATE.D SERIES OF INIUR. ATIUrAL kESOURCE MESSAGES AND TAFJLES. EACH 

V.IIIA EI nY ITHE INFU w IIU SUPPLIED HY YL0J1 A NO YU U FOIESItER. IT IS BAS.D LIN YOUR SLATED GOALS AND OBJECTIVES# IN 
A(l I If-. fil m IS ANsALYSIS IF YOUR EXISI IG kESOUkCES AfD LAN[) CAPAbILITIES. 

r.1,AP IS ,ESIGNLO 71) AlL) YUU IN MAKI(NFG INTELLIGENT CHOICES FROM AMOING THE ,ANY OPTIONS pAIING YOUL IN THE ESTABLISHMENT AND 

Pf&NAGEVEi.T (F A S'JCCESSFUL MULTIPLE-USL PRUGAM LIN YOUR AUOI)LAN{S. v.RAP )(OEb 101 MAKE DECISIONS. IT DOES MAKE THE 
CLI"PLL' iiPTImIlir G CALCULATIuNS FEuoLU Tt' DE1FtRl'ItF MANAGI'-ENT SIRATEGIES OFST SUITED TO) YOUR SITUATION; IN THIS SAy, 
'WAP P"4lJVIGES A RArAGEmE'JT PLAN FOR YUUR CC,"jSI)FF'ATIUf., S!,NCE II IS I'POSaIbLE TO INCORPORATE ALL UF THE VARIABLES 

AFFECIIG IOUw rAECISIONS IN ThE PROGRAM, YOU ANt) YUIIM FORESTER ShUU)LI) PLAN TO AUG-ENT THIS REPORT rITH YOUR OWN MORE 

D.i1AILF) DATA, PROFESSIONAL EXPERTISE, A1O F1WSTHAJD KNULEDtGF OF TP'E PRUPERTY. 

vWAP Ol'ES NOT I)EAL W.ITH INTENSIVE COMMERCIAL ENTERPRISES SUCH AS SKI AREAS OR HUNTIJN; PRESERVES. IT DEALS WITH MOODLAND 

LPLRAIII hS Ot4LY. iqJR AWL FOSSIbLE COSIS AN1' HLTLIC.S FOR AGRICULTURAL ACTIVITIES INCLUDED). HrUEvEk, THESE MAY BE ADDED 
(I1 THE" fRAP RESULTS TO (bTAIo A MORE ACCUNIlE AU RLALISTIC REPRESENTATIUO OF Tt PIOTENTIAL OF YOUR TOTAL OnNERSHIP. 

, 
1HIS PRIIGRAN' IS UNIQUE I THAT IT UE4L5 rlilohYLILIP UJJECTIVES, oHAT YOU AANT lR1i0 YUP LA.%D. RY UTILIZING YOUR 

UHJECTI-i S, IOUR RES(JURCE ,OATA, LANO CAUAtILITILSo A;it' HY CIJHINING(; THEM V.ITH TiE VOLUMES OF STORED DATA, ALONG WITH THE 

ATHEmATICAL CAPAIIILITIES uF THE CO'-'PuEW, '.L HAVE iEEN AILE I) SELECT Al. UPI1moU COURSE OF ACTION FOR YOU. ntE FEEL
 
THAI THIS PLAN OFFERS YOU IHE bEST OPPORTUNITY UF REACHING YOUR STATED GOALS AS RELATED IfO YOUR FORESTER.
 

U,
 
STUDY THIS INFUR#.ATION CAkEFULLY, BUOH ALUr,L AND o'ITH YOUR FLIES1ER. IF AFTER A CAREFUL STUY, YOU FEEL THAT
 
THERE ARE INACCuRACIES--UH IF YOU ALTER YOUR UtJLCTIVES AS A ktSUL1 OF THE INFURMATI)N PRESENTED, CONTACT US (AT YOUR
 

FORESTER'S ADURESS FOUND UN THL COVER PAGE), AND A0JUSTMENTS A:oD RECALLULAIcJNS CAN BE VADE. 
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Appendix III. Excerpts from WRAP
 

1. 	 BORROWING MONEY TO DEVELOP YOUR LAND 

MAJOR RESOURCE DEVELOPMENT PROGRAMS USUALLY REQUIRE ADDITIONAL CAPITAL 
OUTLAY BY THE LANDOWNER. THIS IN TURN REQUIRES A MAJOR DECISION, OR 
SERIES OF DECISIONS. PROBABLY THE FIRST DECISION -0 BE MADE IS THE 
ECONOMIC FEASIBILITY OF THE PROGRAM.... 

.... 	 THE FOLLOWING TABLES ARE DESIGNED TO SHOW YOU AT A GLANCE HOW MUCH 
MONEY YOU CAN BORROW, AT DIFFERENT INTEREST RATES AND TIME PERIODS,
 
WITHIN YOUR AVAILABLE INCOME LEVEL ....
 

2. 	 PRUNING 

PRUNING SELECTED CROP TREES OF HIGH-VALUE SPECIES, SUCH AS BLACK WALNUT, 
BLACK CHERRY, YELLOW-POPLAR AND POSSIBLY WHITE OAK, CAN POSSIBLY INCREASE 
YOUR EVENTUAL INCOME THROUGH THE PRODUCTION OF MORE HIGH-VALUE PRODUCTS 
AS VENEER LOGS, STAVE AND HEADING BOLTS, ETC .... 

3. 	 YELLOW-POPLAR (LIRIODENDRON TULIPFERA L.) HAS A WIDE BOTANICAL RANGE .... 
IT REQUIRES A MOIST, WELL-DRAINED, AND LOOSE-TEXTURED SOIL.... PRODUCES 
AN AVERAGE OF T14O MILLION SEEDS 
PER ACRE EACH YEAR ....HARVESTiNC. METHOD .... 
POST-LOGGING TREATMENT ....PROTECTION .... ARTIFICIAL REGENERATION .... 

WHITE OAK....
 

YELLOWPINES ....
 

4. 	 FOLLOWING IS A PARTIAL LIST, BY LIKELY HA'3ITATS, OF THE WILDFLOWERS YOU 
MIGHT EXPECT TO FIND IN YOUR GENERAL AREA .... 

5. 	 BECAUSE OF YOUR HIGH INTEREST IN GRAY SQUIRRELS, A TItiER MANAGEMENT 
PROGRAM HAS BEEN DEVELOPED FOR YOUR PROFERTY THAT SHOULD RESULT IN THE 
GREATEST NUMBER OF SQUIRRELS 

..WHITE-TAILED DEER ....
 

. .WILD TURKEY ....
 

...COTTONTAIL RABBIT .... 

.. BOBWHITE QUAIL .... 

CONSISTENT WITH YOUR OTHER OBJECTIVES ....
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COMPUTATIONAL APPLICATIONS
 
FOR TIMBER PRODUCTION ANALYSIS
 

Mari±yn S. Harper 
State and Private Forestry
 

Atlanta, Georgia
 

The need for certain basic information is common in every evaluation 

of timber production. A program which provides this information in a 

readily usable form, with a minimum of input, has been developed to assist 

in forest resource planning. 

The final output of the program consists of seven tables. By looking 

at these seven tables, the planner knows the current growth of timber in 

the stace, the amount of timber that could be grown under intensive manage

ment conditions, and the amount of timber that will be needed at different
 

times in the future. The program provides a quick way of getting a general
 

view of forestry conditions in the state. 

The following information is needed to run this program: 1) acreage 

of each site class, by ownership; 2) average growth, by ownership; and 3) 

acreage of each area condition class, by ownership. This information is
 

published for each state by the Renewable Resources Evaluation Unit (Forest 

Survey) of the Forest Service Research Branch. It is available in a number 

of combinations: acreage of forestland by forest-type and ownership class 

is one such combination. 

'The program will develop other information such as potential produc

tivity, potential productivity per acre, and average growth per acre. OBERS 

demand projections can also be read in for the years 1962, 1980, 1985, 2000,
 

and 2020.
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A more detailed explanation of what the program does, 
and how the
 

same information can be obtained manually, follows.
 

Program
 

The first step in the evaluation is 
to derive potential productivity.
 

In order to do this, it is necessary to know the acreage by site-class, as
 

in Table 1.
 

Table 1.
 

Acreage of Commetcial Forestland
 
by Site-Class and Ownership 

All National Other Forest Farmer & Misc.
Site Class Ownerships* Forests* Public* Industry* Private* 

165 cu. ft. or
 
more 507.8 15.0 18.8 
 137.1 3-6.9 

120-165 cu. ft. 2542.6 205.4 94.4 440.5 1802.3
 

85-120 cu. ft. 8230.2 
 613.1 231.3 1462.4 5873.4
 

50-85 cu. ft. 4877.8 277.1 131.5 885.7 
 3583.5
 

Less than 50
 
cu. ft. 345.9 11.4 28.4 
 70.4 235.7
 

Total 16504.3 1122.0 5j-4.4 2996.1 
 11831.8
 

* figures given in 1000 acres. 

The next step is 
to determine the average production per acre by
 

site-class.
 

For the site-class "165 cu. ft. more," assuming 220 cubic feet isor 

the highest production expected: 

1. 220 -165 = 55
 
2. 55 - 2 = 27.50 
3. 165 + 27.50 192.50 cubic feet = average
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The same method is usel to compute the average of the remaining site classes: 

Site-class "120  165 cu. ft.:"
 

1. 165 - 120 = 45 
2. 45 2 = 22.50 
3. 120 + 22.50 = 142.50 cubic feet
 

Site-class "85 
- 120 cu. ft.:" 

1. 120 -85 = 35 
2. 35 2 = 17.50 
3. 85 + 17.50 = 102.50 cubic feet
 

Site-class 
 "50- 85 cu. ft.:" 

1. 85- 50 =35 
2. 35 2 = 17.5C 
3. 50 - 17.50 = 67.50 cubic feet
 

For the site-class "Less than 50 
cu. ft.," it will be necessary to assume
 

a minimum production per acre. 
 In this 
case, it is assumed to be 25 cubic
 

feet per acre. Therefore, the average would be:
 

1. 50 -25 =25
 
2. 25 2 =12.50 
3. 25 + 12.50 = 37.50 cubic feet
 

This procedure would be the 
same in all cases, although you might wish to
 

change the highest figure (220 cu. 
ft.) or the lowest (25 cu. ft.),
 

depending on conditions in a particular area.
 

The third step would be to multiply the number of acres 
in each site

class 
(step 1) by the average productivity derived in step 2.
 

Table 1 thatshows there are 507,800 acres in all ownerships in site

class 
"165 cu. ft. or more." 
 In step 2, it was determined that 192.50
 

cubic feet per acre is the average productivity in this site-class. 
To
 

derive total productivity, multiply 507,800 'cres by 192.50 cu. ft./acre. 

This giv.: 
 i total production of 97,751,500 cubic feet for this site-class. 

If this is completed for every site-class and ownership, the resu Cs can 

be shown in tabular form, as in Table 2. 
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Table 2.
 

Potential Production, By Ownership
 

Mid-Point of All National Other Forest Farmer & Misc.
 

Site-Class Ownerships* Forest* Public* Industry* Private* 

192.5 cu. ft. 97751.5 2887.5 3619.1 26391.7 64853.2 

142.5 cu. ft. 362320.5 29269.5 13452.0 62771.3 256827.7 

102.5 cu. ft. 843595.5 62842.8 28833.2 149896.0 602023.5
 

67.5 cu. ft. 329251.5 18704.2 8876.2 59784.7 241886.4
 

37.5 cu. ft. 12971.2 427.5 1065.0 2640.0 8838.7
 

Total 1645890.2 114131.5 55845.5 301483.7 1174429.5
 

* figures given in 1000 cubic feet. 

The total amount of 1,645,890.2 in the "All ownerships" column represents 

the total cubic feet of timber which could be produced i n the state if 

every acre of forestland produced its fullest potential. Although it is 

unrealistic to think that this will ever happen, this total can be used 

to derive and average potential production per acre.
 

In step 4, the total potential production from Table 2 is divided by 

the total acreage from Table 1 to obtain this average potential production
 

per acre. Thus the average for all ownerships would be 1,645,890,200
 

feet (Table 2) 16,504,300 acres (Table 1) = 99.7 cubic feet/acre. Table 

3 shows the result ot this procedure.
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Table 3. 

Potential Production per Acre
 

All National Other Forest Farmer & Misc.
 

ownerships* Forest* Public* Industry* Private*
 

Potential 
Production/ 99.7 101.7 100.7 100.6 99.3
 
Acre/Year
 

* figures given in cubic feet. 

Table 3 indicates that the average quality of lands in all ownerships is 

about the same. National Forest lands are capable of producing more than
 

other categories, but the difference is slight.
 

A look at the actual growth will help to determine how well the
 

different ownerships are managing their forest lands. Actual growth of
 

growing stock as reported in Mississippi Forests: Trends and Outlook, is
 

listed in Table 4. 

Table 4. 

Artual Growth per Year, By Ownership
 

All National Other Forest Farmer & Misc. 
Ownerships Forest Public Industry Private 

Mil lionciclfee 
cubic feet 

t 
1013.0 78.5 33.3 185.6 715.6 

To obtain an averaye growth per acre, divide the volumes in Table 4 

by the acres in Table 1. For example, average growth per acre in all owner

ships is 1,013,200,000 cubic feet (Table 4), uivided by 16,504,300 acres 

(Table 1) , or 61.4 cubic feet per acre. 'The averageo for all ownership 

classes are listed in Table 5. 
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Table 5. 

Average Growth per Acre, By Ownership
 

All National Other 
 -'L:est Farmer & Misc.

OwnersLiips Forest Public Industry Private 

Cubic feet 61.4 70.0 60.1 62.0 60.5 

Table 5 indicates that the growth rate is about the same on all ownerships, 

except National Forest. It also shows that none of the ownership classes 

is managing its lands well enough 
to achieve maximum production.
 

A knowledge of the number of acres in each area-condition class will 

help to indicate why actual growth is 
so 
much lower than potential. Area

condition class is based upon stocking of desirable trees and other condi

tions affecting timber growth. The area-condition classes are as follows: 

Class 10 
- Areas 100 percent or more stocked with desirable trees and
 

not overstocked.
 

Class 20 - Areas 100 percent 
or more stocked with desirable trees and 

overstocked witi all live trees.
 

Class 30 - Areas 60 
 to 100 percent stocked with desirable trees and 

wit i less than 30 percent of the area controlled by other
 

trees, inhibiting vegetation, slash, or nonstockable condi

tions.
 

Class 40 -
Areas 60 to 100 percent stocked wtih desirable trees and
 

with 30 percent of more of the area controlled by other
 

trees, or coni lions that ordinarily prevent occupancy by 

desirable trees. 

Class 50 - Areas less than 60 percent stocked with desirable trees, but
 

with 100 percent or more stocking of growing-stock trees.
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Class 60 - Areas less than 60 percent stocked with desirable trees, but 

with 60 to 100 percent stocking of growing--stock trees. 

Class 70 - Areas less than 60 percent stocked with desirable trees, 

and with less than 60 percent stocking of growing-stock 

trees.
 

The acreages of commercial forestland by area-condition and ownership 

classes are listed in Table 6. 

Table 6. 

Area-Condition Class 

Area 
Condition All National Other Forest Farmer & Misc. 
C:ass Ownerships* Forest* Public* Industry* Private* 

10 L01.7 .... 67.7 34.0 

20 30.5 .... 11.1 19.4 

30 332.6 40.9 27.7 79.0 185.0
 

40 905.4 90.7 21.9 306.7 486.1 

50 2632.9 249.5 69.9 550.9 1762.6 

60 9185.1 625.9 345.4 1498.8 6715.0
 

70 3316.1 115.0 89.5 481.9 2629.7 

Totalt 16504.3 1122.0 554.4 2996.1 11831.8
 

• igures in 1000 acres.
 

t 1-otals may not add to 100 due to rounding.
 

This analysis indicates that growth could be increased considerably. But, 

there is no need to spend money to increase the prcduction of timber if 

there is no demand for additional products. The long time periods involved
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in producing timber require that future demand be considered as well as 

current demand. Predicting what will happen in the future is 
one of the
 

most difficult tasks in any economic analysis, but it is essential. Al

though a prediction will never be absolutely correct, it does give an idea
 

of the direction which 
an organization needs 
to take.
 

A set of projections of demands for agricultural and forestry products
 

has been prepared by the Office of Business Economics (now known as the 

Bureau of Economic Analysis) of the Department of Commerce, and the Eco

nomics Research Service (now Economics, Statistics, and Cooperatives Ser

vice) of the Department of Agriculture. These projections contain estimates 

of the demand for timber at different times in the future, and are available 

by state, by Bureau of Economic Analysis area, and by Water Resource area
 

and subarea.
 

Table 7 lists the estimates for the 
state cf Mississippi.
 

Table 7.
 

Demand for Roundwood Production* 

1962 1980 1985 
 2000 2020
 

Million Cubic Feet 
 364 600 662 
 250 1150
 

* Source: 1972 OBERS projections, Vol. I., pp. 106-107.
 

A comparison of Table 7 wiui Table 2 indicates that the amount of 

roundwood demanded in the year 2020 does not exceed the production capability
 

of the state's forest land (1,150,000,000 cu. ft. versus 1,645,890.200 

cu. ft.); however, a comparison o' Table 7 with Table .4shows that actual
 

production will have to be iicreased moderately in order to meet demands
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(current production = 1,013,200,000 cubic feet; demand = 1,150,000,000 

cubic feet). 

A word of caution: *OBERS projections are based on a given set of 

assumptions. For example, it was assumed that price trends for timber 

products will be about the same as the price trends for competing materials.
 

Therefore the substitution between timber products and other products would 

be limited. It was also assumed that there would be enough supplies to 

satisfy demands for timber products, and that technoloqy in forest indus

tires would improve at the s r--ate as in industries which produce com

peting materials. 

If these assumptions do not fit the expected situation in a given 

state, there are other sources of projections. Many state universities, 

state planning agencies, and others make estimates of future population 

and industrial levels for the state. A check with these sources, and a 

comparison of the available estimates will help in selecting the one 

which "fits" best. 

It is also possible to make timber demand projections. Timber demand 

projections aru usually based on population, income, and per capita con

sumption of the different timber products, such as timber for housing, paper 

and pulp, etc. This can become a very involved procedure, requiring a 

great deal of time and money, and is not really necessary if reasonable 

estimates are already available. 

Summary
 

I plan to continue working on this project. I hope to combine this 

system with something like PAR III. Given growth rates, costs, and prices, 

PAR III computes present net worth, benefit-cost ratios, and internal rates 
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of return for forestry investmen'-s. With the proper forms, a planner could 
spend a couple of hours putting data on forms, rather than several days
 

performing 
 routine mathematical calculations. 

I would also like to store this program in a file, so that it can be
 
used on a demand terminal. A planner could then have a set of tables within
 

minutes. 

There is a tendency in planning to spend far too much time gathering
 
data thac is never used. The planner then has little time to plan. 
I
 
think this system will help to eliminate some of this waste.
 

Although I spent more time working on 
the program than it would have
 

taken me to do all the calculations for the thirteen southern states, 
I
 
think the 
time was well spent. The program will help pe-ple who are not
 

familiar with tle necessary calculations. It can also be used in sub

state planning, with only minor modifications.
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ECONOMIC ANALYSIS FOR FOREST DEVELOPMENT ROADS 

Charlton S. Lewis
 
Jefferson National Forest
 

Roanoke, Virginia
 

Objective
 

To develop a procedure for economic analysis for road projects and thus
 

satisfy the requirements of the Forest Service Manual Region 8 Supplement
 

48, which says in part, "...all capital investment projects estimated to
 

be over $50,000 in construction costs subm*itted to the Regional Office for
 

fiscal year programming, shall contain an e2conomic analysis that includes
 

present net worth and internal rate of return." "DISCOUNT" is a computer 

program developed in Region 5 that helps perform such economic analysis.
 

Using a specially designed form to expedite calculations of benefits and
 

costs and the computer program "DISCOUNT," we performed an economic analysis
 

for Apple Tree Road #3034 on the Jeffer'... National Forest (see Exhibit I).
 

Project
 

The first step in performing an economic analysis is the determination
 

To aid in this determination, a
of benefits and costs and their values. 


form was constructed after study to determine what the major costs and
 

The most likely costs
benefits associated with a Forest Service road were. 


are preconstruction, construction, reconstruction, and maintenance. The
 

most likely benefits are timker, wildlife (hunting, fishing, etc.), dis

persed recreation (hiking, etc.), and firewood recreation. An example
 

of the form used in this project is shown in Figure 1. Values of benefits
 

in the FY 1981-82and ccsL were from sources on the Forest and from RPA 

Program Development Instructions, Appendix A, 1978.
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Figure 1. 	Form constructed to assist in the calculations of costs and 
benefits associated with a Forest Service road (portion of 
form) 

ECONOMIC ANALYSIS
 

Apple Tce ROAD NO. 3034 

Geelzwood RANGER DISTRICT ALT. C 

ROAD SEGMENTS
 
MILEAGE 
 MAINT. 

CONST. RECONSTr. YEAR MI LEAGE YEARS LEVEL 
2. 113MI. MI. 0 2.113 MI. 1-10 2 
0.5 	 NIl. MI. 10 2.513 MI. 11-20 2 

MI. 2.613 MI. 20 MI. 

Nil. MI. mI.
 
MIl. MI. Ni.
 
MI. mi. 	 MI. 

ROTATION: 80 YEARS 
 TOTAL AREA: 580 ACRES
 

TIMBER VOLUMES (PER CUTTING CYCLE) 
i % CUT/CYCLE(8L YR.) % CUT/CYCLE(100 YP.) VOLU.IF/ACRE* , 

EG "THTN. RFI"N. Th*INN. REGEN. ThINN. 
SAWTIMBER 12% 24% 10% 20% IISMBF/AC. 2 MBF/AC. 
ROUNDIVOOD 12% I)% 113CUNITS/AC. 
FIREWOOD [ 1-% 24 10 200 3CORDS/AC. 1.SCORDS/AC. 

AREA VOLUE/AC.* VOLUME 
REGENERATION SAWTIMBER 70 AC. 8MBF/AC. 560 MBF 

12% X 580 AC. = 70 AC. ROUNDWOOD 70 AC. 3CUNI'F/AC. 910 CUNITS 
FIREWOOD 70 AC. 3CORBS/AC. 210 CORDS 

THINNING SAWTIMBER 140 AC. 2 NIBF/AC. 280 MBF 
24% X 580 AC. = 140 AC. FIREWOO D 140 AC. .5CORDS/AC. 210 CORDS 

COSTS 

PRECONSTRUCTION: I PLATE : $3000/1I. (FOR EA. MI. OF CONST.) 
MI LEAGE RATE COST YEAR 

2.113.l. 	 $ 3000/MI. $6339 0 
0.5 	 mI. $ 3000/MI1. $ 1500 10
 

MI. $ 3000/,I . $
 
MI. $ 3000/N11. $
 
MI. $ 3000/Mli. $
 
MI. $ 3000/MI. $
 

" }T 	 FROM DTISTRICT. 
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Figure 1. (cont'd.) 

CONSTRUCTION: IRTE: S 52, 615.45 /I. (from cotAtact) 
MILEAGE RATE COST YEAR 

2.113MI. $52,615/Nll. $ 111,175 
 0
 
$ 5 2 6 1 5/MI.0.5 MI. , $ 26,308 10 

i. $ /MI. $ 
MI. $ /MI. $ 
MI. $ /MI. $ 
MI. $ /MI. $ 
MI. $ /MI. $ 

RECONSTRUCTION: IRATE: $ 20,000 /MI.
 

NI LEAGE RATE COST YEAR 

2.613 MI. $ 20 ,000/MI. $52,260 20 

MI. $ /Mi. $
 
MI. $ /MI. $ 
MI. $ /MI. $
 
NI. $ /MI. $ 
MI. $ /MI. $ 
MI. $ /hu. $ 

MAINTENANCE: _______
MAINT.E 
 LEVEL $/MI./YR. 

1 56
 
2 225 
3 729 
d 873 

5 1121 

MILEAGE RATE COST YEARS 

2.113mI. $ 225 /MI./YR. $ 475 /YR. 1-10 
2.613 MI. $ 225 /MI ./YR. $ 588 'YR. 11-20 

mi. $ /MI./YR. $ /YR. 
MI. $ /MI./YR. $ /YR. 
MI, $ /MI./YR. $ /YR. 

194
 



The purpose for cdeveloping "DISCOUNT" was to meet a need for analyzing 

future cash flows that could be accomplished on a low-speed terminal, and
 

would be easier to use than earlier programs. Part of the resultant 

"DISCOUNT" is a program designed to calculate internal rates of return,
 

net present values, and benefit-cost ratios quickly and easily. "DISCOUNT" 

is designed to hanale sets of cash flows with a maximum of 100 costs j 

returns occurring only o.ice, =nd a maximum of 30 annual amounts. The maxi

mum number of years for each annual amount is 100. 

The cash flows for Apple Tree Road 43034, combined, are as follows: 

Cash Flow Undiscounted $ Year(s) 

Single Payment - $ 6,340 0 
Preconstruction Costs - $ 1,500 10 

Single Payment - $111,200 0 
Construction Costs - $ 26,300 10 

Single Payment - $ 52,000 20 
Reconstruction Costs 

Uni form Series - $ 480 1-10 
Maintenance Costs - $ 590 11-20 

Single Payment 
Timber Benefits $ 79,800 1,11,21 

Uniform Series $ 1,150 1-10 
Wildlife Benefits (Hunting) $ 1,420 11-20 

Uniform Series 
Dispersed Rec. Benefits $ 3,990 1-20 

Single Payment $ 7,270 2 
Firewood Rec. Benefits S 1,720 12
 

The preceding cash flows were used as input to program "DISCOUNT" and for 

the discount rates shown, the results are: 
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Discount Present Worth Net Present B/C
Rate Cos ts Benefits Worth Ratio 

6% - $155,459 $208,315 $52,856 
 1.34,
8% - 146,669 182,163 35,494 1.242 

10% - 140,224 162,099 
 21,875 1.156
 
12% - 135,802 146,802 11,000 
 1.081
 
14% - 135,687 137,858 
 2,171 1.016
 
16% - 131,051 125,940 - 5,111 
 0.961
 

Internal 
Rate of Return = 14.56%. 

Present worth of costs and benefits are not calculated directly by "DISCOUNT," 

but as follows:
 

Present Net Worth = PNm 
Benefit/Cost Ratio 
 = BCR
 
Present Worth of Costs 
 = PWC
 
Presunt Worth of Benefits = PWB
 

PWB - c : PNhq =PWB - PWC PNW 

PWB L PWB = PNW + PWC= CR 
PWB = PNW , 

BCR-i 

PWB = PNW + PqC 

PNiq + P,qc 1 
PqC PNq 1 + BCR - 1 

PNW + PWc = (BCR) (P.C) 

(BCR) (PqC) - : P,jC PW ( BCR- 1 + 1 

PWC(BCR- ) :p , BCR-

236.71 (PN;;) (3CR)
PWC 3(2R i P11 5 CRB
 

iBCR 
 - I 

Note: Selected features of running "DISCOUNT" on FCCC dnd ICL1502 are 
shown in Figures 2 and 3. 
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Future Use
 

There is much potential for this program. Already, the Forest Service 

Manual in the Region 8 Supplement requires an economic analysis for con

struction projects estimated to cost over $50,000. This is not to say' 

that only economics aad not environmentzl, social, and other concerns 

should be examined, but that economics definicely cannot be ignored. 

"DISCOUNT" is a tool that can quickly and easily aid in performing such 

economic analyses for any alternative.
 

REFERENCFS 

(1) 	 INVEST 111. An Analytical Aid for Program Planning and Evaluation. 

Region 5. April 1972. Revised January 1974.
 

(2) 	 Grant & Ireson. Principles of Engineering Economy. Ronald Press Co., 

Prentice-Hall, Inc., 1971. Appendix C. 

(3) 	 Van Horne, James C. Financial Management and Policy. Englewood 

Cliffs, N.J.: Prentice-Hall, Inc., 1971. Appendix 3B: "Multiple
 

Internal Rates of Return." pp. 79-81. 

(4) 	 Bell, Loren " 'DISCOUNT' A Conversational Discounting Program" 

Region 5.
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Figure 2,Part of "aTSCOTJNT11 demand run,:showing the i'nput tablesresults.C and
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Figure 3. Runstream to run "DISCOUNT" on ICL1502. 

@RUN,L/N F59CSL, ,STP, 1, 100 
@ASG, A BASPROG. 
@BASIC BASPROG. 
OLD:DISCOUNT 
RUN 
YES 
10 
-6340 
0 
-1500 
10 
-111200 
0 
-26300 
10 
-52300 
20 
79800 
1 
79800 
11 
79800 
21 
7270 
2 
1720 
1? 
5 
-480 
1 
10
-590 
11 
20 
1150 
1 
10 
1420 
11 
20 
3990 
1 
20 
YES 
6. 
8. 
10. 
12. 
14. 
16. 
STOP 
BYE 
@FIN 
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INFORMATION ANALYSIS FOR MAST PRODUCTION 

Rex Mann 
U.S. Forest Service
 
Jackson, Mississippi
 

Purpose
 

The purpose of this project was to study annual hardwood mast produc

tion for several different timber rotations on the Holly Springs Ranger 

District in Mississippi. "Mast" is fruit from trees that is used to support 

wildlife. In this study, the "mast" being considered is acorns from oak 

trees.
 

Mast Production
 

The Holly Springs District has a total acreage of approximately 118,000
 

acres, of which approximately 20,000 acres are classed as upland hardwood.
 

The remaining acreage is classified as pine type but does have a large mast
 

producing hardwood component. However, for this study, only the mast pro

duced from the hardwood stands was considered.
 

The hardwood stands are composed of a variety of mast producing species.
 

Some species produce good crops on three to five year cycles, while others
 

Exhibit 1 charts mast production by
produce fairly 	stable annual crops. 


DBH for the various species on the Holly Springs District and Exhibit 2
 

shows the composite mast production versus age. Mast production data is
 

very limited and what is available applies only to upland hardwoods. The
 

only data found 	 came from the Region 8 Wildlife Habitat Management Handbook. 

was given in pounds per square foot of basal area by diameterMast production 

class for several different species.
 

Since the mast production data was by species, the first step was to
 

determine an average species composition for the Holly Springs District. 
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EXHIBIT I
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EXHIBIT 2
 
COMPOSITE MAST YIELD
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This was done by consulting with district personnel and was determined to
 

be as follows: 
 50% white oak, 20% Southern Red Oak, 5% Northern Red Oak,
 

and 5% Post Oak, witb the remainder being non-mast producing species.
 

Since the data gave pounds of mast per square foot of basal area by
 

diameter class, the next step was to determine the age (inten year classes)
 

that each diameter was reached. 
To do this, an average site index had to
 

be determined. 
A CISC (Continuous Inventory of Stand Conditions--an auto

mated system) printout listing all the hardwood stands on the district was
 

obtained, and an analysis of this showed the average site index to be 75.
 

Using Table 13 from the publication, Growth and Yield Predictions for Upland
 

Oak Stands, by Martin E. Dale, the age/diameter class relationship was ob

tained.
 

The next step was to determine what che basal area would be for each
 

age class. In doing this, the assumption was made that all stands were
 

stocked at desirable levels and would remain so. 
 The recommended basal
 

areas in the Forest Service Thinnning Guidelines for Mississippi were used
 

for each age class.
 

By multiplying these basal area figures by mast production, a total mast
 

production figure per acre was arrived at. 
 This is shown in Exhibit 3.
 

A breakdown of acres ini 
each ten year age class was obtained from CISC,
 

using the UTIL Program. A FORTRAN computer program was then set up to take
 

the existing age class distribution and project it through several different
 

rotations 
(80, 90, 100, 110 and 120 years). The assumption was made that
 

for each rotation, a specified acreage would be clearcut each year (Total
 

Acres/Years in Rotation, or A/R). 
 The final output was a printout which
 

gave the age class distribution and a total mast production figure for each
 

ten year cutting cycle. 
 These results are given in Exhibit 4.
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Age DBH 


10 2 

20 4 


30 6 

40 8 

50 11 

60 13 


70 16 

80 19 

90 21 


100 23 

110 24 

120 25 

130 26 


Mast (pounds)/ Yr. 
of rotation 


Avg./ Yr.
 
for next 100 years 

EXHIBIT 3 

Mast Production/Acre by Age Class 

BA 

-
46 
59 
64 
72 
75 
80 
80 
80 
80 
80 
80 
80 

Mast Production (Pounds/Acre) 

0 
3 
9 
10 
85 

124 
193 
294 
281 
279 
279 
274 
269 

EXHIBIT 4 

'30 Years 90 Years 100 Years 110 Years 120 Years 

2.6 million 2.8 million 3.0 million 3.2 million 3.3million 

2.5 million 2.7million 3.0 million 3.2 million 3.4 million 
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From Exhibit 4, it is apparent that annual mast production increases
 

significantly with increases in the length of rotation. 
 It should be
 

emphasized that these results apply only to the Holly Springs District
 

and a different species composition would likely give completely different
 

results.
 

Mast Requirements
 

Data on wildlife mast requirements is even more lacking than data on
 
production. 
The three primary mast consumers are .quirrel, deer and turkey. 

According to the Region 8 Wildlife Habitat Management Handbook, a squirrel
 
requires from 30 to 40 pounds of mast per year. 
Our population goals for
 

squirrels would require a total annual mast production of less than 
 1
 
million pounds. 
This would be met by any of the proposed rotations. How

ever, when the combined needs of all wildlife are considered, there are
 

no firm figures.
 

The Wildlife Habitat Management Handbook does give a figure of 30,800
 

pounds per square mile (640 acres) required to support a population of
 
ten turkeys per square mile with average populations of deer and squirrel.
 

If this figure was used, a total annual production of 5.67 million pounds
 

would be required on the Holly Springs District 
 (see Exhibit 5). None
 

of the rotations would supply mast in this quantity. 
The deficit is
 

currently being made up by the hardwood component in the pine stands. 
As
 
we get further along in our timber management program, this hardwood com

ponent in the pine stands can be expected to decrease.
 

To meet the annual production figure of 5.67 million pounds, an addi
tional 18,000 acres of hardwood is needed if we keep the 100 year rotation.
 

This would have to be hardwood inclusions in the pine stands and would work
 
out to be approximately 185 acres of inclusions per 1,000 acre compartment.
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EXHIBIT 5
 

TOTAL MAST NEEDS
 

5 -5 

4- -4 

d 
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cm 

3- -3 

2- -2 

1 - ____ _ ___ _ 

SUIRRUL MAST EEDS 

-1 

80 90 100 

ROTATION 
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Grow-th figures could be plugged into this program to determine the timber 
volune that should should be given up in order to produce a given quantity 

of mast. 
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A METHOD FOR PREDICTING ALLOWABLE BURN ACRES FOR VALUES AT RISK* 

Robert 1. McCallum, Jr.
 
National Forests in Alabama
 

Montgomery, Alabama
 

Methods 

In this paper, a method for developing allowable burn acres for
 

varying classes of fire day that are responsive to values-at-risk is pro

posed. The methodology is built around site-specific suppression cost data
 

and lends itself to computer modeling. While not attempting to analyze the 

entire fire management program on a cost-effective basis, the paper does
 

conclude that suppression activities can be cost effective when they are
 

carried out commensurate with the values to be protected.
 

Introduction
 

In a recent evaluation of fire management activities on National 

Forest System lands I , the following findings were promulgated concerning 

resource values: 

" systems presently used to assess values equate values with damages;
 

" benefits from fire are not recognized;
 

*Acknowledgement: the author wishes to express his appreciation to the
 

Computer Science Field Support Unit, Regional Office, Region 8; and in par

ticular, to Mr. John Waters, for his help in the application of computer tech

niques found in this paper.
 

1USDA, Forest Service, 1977, Evaluation of Fire Management Activities
 

on the National Forests, Policy Analysis Staff Report (November, 1977).
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" 
the validity of existing value data is questionable;
 

" 
values do not play a significant role in establishing fire manage

ment activity;
 

" 
fire management values are neither representative of nor related to
 

other resource systems.
 

The study also recognized shortcomings in the areas of policy, planning,
 

managerial control and evaluation. The outgrowth of this study was a
 

revised Fire Management policy whereby Fire Management Areas (units of
 

National Forest land) would be established; and in which fire management
 

practices within these areas would be responsive to land and resource
 

management goals established through the land management planning process. 2
 

In developing these practices for the Fire Management Area, maximum fire
 

size and allowable burn acreage would be established for various fire in

tensity levels commensurate with the values to be protected.
 

In determining "values," not only should damages resulting from fire
 

be considered, but also the benefits 
that are gained. As Crosby states,
 

"Forest and other wildlands are valuable because they serve human needs.
 

Valu is thus a cultural characteristic of wildland resources rather than
 

intrinsic property. Regardless of the functions served by wildlands, value
 

derives from the supply of products and services and the demand for them."
 '3
 

Values then are derived from the use of and plans for the use of National
 

Forest production of goods and services, and these values change as the goals
 

and objectives of the Forest change.
 

2USDA, Forest Service, 1978, Fire Management , Forest Service Manual
 

5100. (Amendment 56, February 1978).
 

3USDA, Forest Service, 1977, A Guide 
to the Appraisal of: Wildlife
 

Damages, Benefits, and Resource Values Protected, by John S. Crosby. 
Research
 

Paper NC-142. (Washington, D.C.)
 

210
 



The least-cost-plus-loss theory 	has met with varying degrees of success
 

in considering fire management economics.4 Most analysis deals with the
 

total fire manL4ement spectrum--fuels management, pre-suppression, preven

tion, detection, and suppression. It is this author's belief that the Forest 

Management Area will be funded for pre-suppression, prevention and detection 

activities in order to maintain a ready posture for fire conLrol. The 

potential for greatest dollar savings can be recognized in the area of
 

suppression activities, if suppression activities are commensurate with
 

resource values. This paper will focus on this area of fire management. 

A Suggested Hypothesis
 

The author wishes to propose the following hypothesis: there is a
 

relationship between class of fire day, suppression costs and value at
 

risk that, when considered together, will result in an acceptable allow

able burn acreage.
 

Methodology
 

Value-at-risk is a probabilistic determination of those values that
 

would be lost without any protective action; and as Crosby summarizes, is
 

characterized as (a) forest or wildland resource values--values derived
 

from forest resources and forest resource products; (b) nonforest resource
 

values--values independent of forest values but influenced by fires; and
 

(c) environmental values-at-risk--values related to the environment that
 

overlap both of the foregoing. The problem brecomes one of quantifying these
 

values-at-risk--of determining the dollar value of resource loss and resource
 

benefits gained from fire. 

4 
USDA, Forest Service, 1979, Application of Economic Techniques to
 

Fire Management - A Status Review and Evaluation, by Julie K. Gorte and Ross
 

W. 	Gorte. (General Technical Report INT-53.) 
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Class of fire day isa descriptive rating that represents levels of
 

fire intensity as determined by the burning index.5 The burning index is
 

composed of energy release and spread components, and is related to the
 

effort required to contain or control a fire. 
 As the burning index increases
 

numerically, the potential intensity of the fire increases. 
The relation

ship of class of fire day to burninj index is shown in Table I.
 

TABLE I
 

Class of Fire Day and Relationship to Burning Index
 
Fuel Model "E" of NFDRS 

Class of Fire Day Burning Index 

A 0- 9 

B 10 - 18 

C 19 -37 

D 38 -45 

E 46 + 

Suppression costs are those costs incurred as a result of suppression
 

activities on a fire. Allowable burn acreage is a measure of acceptable
 

loss acreage based on the goals and objectives of the Fire Management Area,
 

either on an annual or long-term basis; and developed tbrough an analysis
 

of the physical, biological, social and economic values of the area.
 

For the Talladega Division, Talladega National Forest, fire size and
 

suppression cost by class of fire day for fiscal year 1978 were tabulated
 

as shown in Table II.
 

5Taken from a conversation with Lou Brossy, Fire Management Staff
 

Officer, National Forests in Alabama.
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TABLE II
 
Wildfire Size and Costs of Suppression, Talladega ".vision, Talladega
 
National Forest for FY 1978.6
 

Class of Size Suppression Costs Class of 
Fire Day (Ac) ($) Fire Day 

C 2 200 E 
C 19 1800 E 
E 2 220 C 
E 3 400 E 
C 7 400 C 
C 3 350 C 
C 1 150 C 
C 16 600 C 
C 205 4000 C 
C 20 500 C 
C 35 1600 C 
C 41 800 C 
C 1 250 C 
A 8 400 C 
C 3 200 C 
C 3 400 C 
C 1 150 C 
C 1 150 C 
C 3 250 D 
C 1 50 C 
C 1 50 C 
C 1 100 C 
C 4 250 C 
C 2 300 C 
C 12 150 E 
E 15 300 E 
E 5 200 D 
D 3 250 C 
C 1 300 C 
B 5 150 B 
A 5 150 B 
B 1 100 C 
C 1 50 C 
B 1 100 B 
C 68 350 C 
C 45 350 C 
C 4 250 C 
C 1 200 C 
C 1 100 C 
C 1 200 D 
D 40 300 C 
C 40 350 C 
C 3 250 C 
C 9 300 C 
C 1 200 C 
C 3 250 C 
C 17 250 C 
C 2 250 C 
C 27 400 C 
C 8 400 C 
C 4 300 C 
C 2 300 C 
C 1 400 C 
C 3 250 C 
C 2 300 C 
C 1 100 C 
C 1 50 C 
C 6 350 B 
B 1 150 B 
B 2 200 B 
C 1 150 C 
C 11 150 C 

Source: 5100-29 for Shoal Creek RD and Talladega RD
 

Size 

(Ac) 


38 

22. 

1 


56 

1 


15 

26 


8 

35 

1 

1 

5 

3 

1 

4 

1 

1 


34 

2 

1 

6 

9 

4 

4 

6 

3 


80 

1 

7 

1 

1 

1 


15 

1 

6 


15 

1 

4 


33 

55 


10 

8 

2 

9 

3 

7 

8 

52 

14 


1050 

3 

1 

1 

9 

2 

1 

1 

6 

1 

3 

3 

2 


Suppression Costs
 
($) 

1200
 
500
 
210
 

600
 
300
 
700
 
600
 

600
 
600
 
300
 
S0O
 
600
 
200
 
116
 
700
 
100
 
150
 
250
 
250
 
100
 
200
 
250
 
150
 
200
 
150
 
250
 

500
 
300
 
300
 
100
 
150
 
50
 

100
 
100
 
300
 
250
 
5D
 

200
 
250
 
300
 

350
 
250
 
250
 
300
 
200
 
200
 
300
 
500
 
400
 

22250
 
500
 
350
 
300
 
300
 
300
 
400
 
50
 

300
 
200
 
200
 
150
 
150
 

6 Data taken from Form 5100-29, Individual Fire Report. Maintained in office 
of FMO, National Forests in Alabama, based on estimates rather than actual measuris. 
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Using the computer modeling software for Statistical Package for the
 

Social Sciences (SPSS), an analysis was made between class of fire day and
 

size of fire. 
 This analysis showed that there was no significant difference
 

between these two variables--in other words, a more severe burning index did
 

not necessarily result in a larger fire. 
Next, the computer was asked to
 

develop suppression cost per acre and to print a scattergram where the y-axis
 

was equated to suppre,sion cost per acre and the x-axis to the size of fire. The
 

result is shown in Figure 1; and as expected, it shows a downward sloping
 

curve. 
As the size of fire increases, the suppression cost per acre decreases.
 

A schematic diagram of the suppression cost curve is given in Figure 2 and
 

will be used throughout the remainder of this paper.
 

As discussed previously, quantifying value-at-fisk is difficult at best.
 

For application in this paper, the author developed a value-at-risk for pine
 

immature sawtimber, and this 
"value" is based on the following assumption:
 

for some timber types and condition classes, the dollar value of the timber
 

as reflected in the timber appraisal may become an indication of the value

at-risk.
 

Convery 
offers some insight into this assumption.7 He states that the
 

timber appraisal takes into consideration the effects that timber harvest
 

may have on soil, water, aesthetics, wildlife, etc.; and these effects are
 

reflected in the degrees of difficulty assessed in the timber appraisal and
 

charged as costs to the timber operator. The mitigation measures for soil
 

erosion, landscape management principles, wildlife coordination, etc. are
 

also reflected in the sale layout and appraisal. In other words, the damages
 

(potential or actual) to the resource are counted as 
"costs" and the miti

gation measures as "benefits." The externalities of the effects are
 

7Convery, Frank J., 1976., Applyin 
Economics in the Forest Land-Use
 

Planning Process, (Duke University, under contract to USFS).
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Figure 1. Scattergram of Suppression Costs Per Acre and Size of Fire
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Figure 2. Suppression Cost Curve (Schematic). 
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internalized in the timber appraisal and sale layout. If this is true, then
 

the value of appraised timber may become a basis for determining value-at

risk.
 

On the Talladega Division, a clear cut of pine immature sawtimber
 

yields an average of 2.0 f.BF per acre with an average appraised value of
 

8 
$65.00 per MBF. For pine immature sawtimber then, our value-at-risk on a
 

per acre basis is $130.00. Recognizing that losses to timber are dependent
 

upon class of fire day (potential intensity of fire) and other considerations,
 

estimated loss percentages per acre were developed and shown in Table III. 

The result is an adjusted value-at-risk based on the class of fire day. 

Actual percentages can be developed by on-the-ground inspections. 

TABLE III 

Adjusted Value-at-Risk by Class of Fire Day for Pine
 

Immature Sawtimber
 

Per Acre Adjusted
 

Class of Fire Day Estimated Percent Loss 
 Value-at-Risk 

2 $ 2.60A 


5 
 6.50
B 


13.00
10 


15 


C 


19.50
D 


26.00
20 


*Total Value-at-Risk/Acre - $130.00.
 
E 


For purposes of further explanation, this writer assumed an adjusted
 

value at risk of $ 20.00. When the value-at-risk for any class of fire day 

(adjusted VAR) is pltted on the y-axis of the suppression cost curve (from 

Figure 2) and carried to the x-axis, an allowable burn acreage is developed
 

8In 1977 dollars.
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where suppression cost is equal to the value-at-risk. Fiqure 3 shows that,
 

on a per acre basis, costs incurred for suppression activities prior to this
 

point are in excess of expected resource losses; and resource losses after 

this point are in excess of suppression costs. 

In Table IV, on a cumulative basis, the differences between suppression
 

cost and value-at-risk are even more pronounced. 
At the lower fire size
 

limit shown in Table IV, suppression costs are ten times the expected loss;
 

and at the upper limit of fire size, the expected losses from a fire can
 

be 	 four-fold over suppression cost (see Figure 4). 

Conclusion
 

Developing a cost-effective fire management policy for fire management 

areas that is responsive to Forest goals and objectives will be a function
 

of 	the land management planning process. Considering the entire spectrum
 

of 	fire management--fuels management, prevention, pre-suppression, detection
 

and suppression--suppression activities appear to offer an opportunity to
 

decrease costs commensurate with values, provided that the methodology for
 

quantifying these values-at-risk is rationally conceived. 
Once value-at

risk has been quantified, allowable burn acres for varying classes of fire 

days can be predicted based on historic suppression cost data, and these 

allowable burn acres will reflect costs of suppression activities in relation
 

to the values protected.
 

This method of developing allowable burn acres has these advantages:
 

* 	It is area specific. All fire data can be taken from existing
 

records or be developed by on-the-ground inspection. Value-at

risk can be developed for specific fire management areas (it is con

ceivable that different areas may have different "values").
 

* 	It can equate allowable burn acres to class of fire days. This can
 

allow fire management personnel to pre-position their initial attack
 

218
 



Figure 3. Suppression Cost Curve with Value-at-Risk and Allowable Burn Acres (Schematic). 
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TABLE IV
 

Comparison of Suppression Cost and Value-at-Risk
 
Where Value-at-Risk is Assumed at $20.00
 

(Acres) 
Size of Fire :Suppression 

1 
 200 


5 80 


10 
 40 


20* 
 20 


50 
 15 


100 
 10 


200 5 


Per Acre Basib 
Cust Value-at-Risk Total 

20 220 

20 100 

20 60 

20 40 

20 35 

20 30 

20 25 

*Point where Suppression Cost Equals Value-at-Risk
 

(Acres) 
 Cumulative Basis
 
Size of Fire Suppression Cost Value-at-Risk 
 Total
 

1 
 200 
 20 220
 

5 
 400 
 100 500
 

10 
 400 
 200 600
 

20* 
 400 400 800
 

50 
 750 1000 1750
 

100 
 1000 
 2000 3000
 

200 
 1000 
 4000 5000
 

*Point where Suppression Cost Equals Value-at-Risk
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Figure 4. Cumulative Cost Curves for Value-at-Risk and Suppression Cost (from Table 4).
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forces in those areas,of high values-at-risk on higher class fire
 

days. 

Where allowable burn acreage permits, benefits and/or costs may be
 

charged to the benefiting function as prescribed burn acreage.
 

Although not utilized to its fullest extent in this paper, the 
com

puter software of the SPSS program exists; and with little modifica

tion, this entire procedure can be developed for ready access.
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PART IV
 

OPTIMIZATION AND NETWORK ANALYSIS
 



TI BER HARVEST SCHEDULING
 
WITH MULTIPLE DECISION CRITERIA
 

Richard C. Field 

Southeastern Forest Experiment Station
 
Athens, Georgia
 

This paper presents the concepts rf optimal harvest scheduling and the 

quantitative treatment of multiple decision criteria or multiple objectives.
 

Both of these subjects have been relatively ignored in managing the national
 

forests of the South. New legislation and regulations no longer permit
 

us the luxury of this ignorance. Furthermore, the knowledge you should be 

gaining in this training session can provide the basic information necessary
 

to apply these modern methods of forest management. 

Timber Management Planning - Current Policies 

Let us first look at the way timber management activites are currently 

being planned in Region 8. Planning is based on a stand ir.ventory/prescrip

tion and on management guidelines which are suppo':ed to reflect the objec

tives and constraints governing the management of the entire forest. The 

prescription process describes existing stand characteristics then specifies 

the types of immediate treatments and the composition of the timber stand 

which will occupy the site in the future. 1,anagement quide] 'nes dictate 

the range of treatments to be cunsidered and the future structure of the 

forest. For example, a prescription may call for an upland hardwood stand 

of site productivity II, age 50, to be commercially thinned in five years. 

Then, at some undetermined future date, it is to be converted to an even

aged cove hardeod stand with rotation age of 80 years. The periodic and
 

annual harvest areas are determined by the application of area control using 
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the future allocation of the forest by management type and the policy

specified rotation ages. Individual stands or stand segments are selected
 

for harvesting in order to meet the regeneration area requirement. The 

selection criteria is based on stand condition and is generally "worst
 

first" followed by oldest.
 

There are, of course, many other objectives and constraints which in

fluence the selection of each combination of stand, treatment, and timing. 

It is typically assumed, however, that merely achieving the periodic re

generation area requirement while simultareously satisfying the constraints
 

will produce the 'ultimate' schedule of treatments. While arriving at
 

such a feasible solution is admittedly a difficult task, it does not neces

sarily produce a unique, optimal schedule. 
There are likely many different
 

schedules which can meet these constraints (inc!icing regeneration area),
 

but which produce vastly different results when other measures of perfor

mance are considered.
 

Onc example is harvest volume. 
Region 8's forest regulation-harvest
 

scheduling procedure ignores volume; it is not measured in the stand inven-

tory, does not influence the regulation procedure, and appears neither as
 

an objective nor as 
a constraint. But consider the requirement, "...limit
 

the sale of timber from each national forest to a quantity equal to or less
 

than a quantity which can be removed from such forest annually in perpetuity
 

on a sustained-'vield basis..." 
(RPA, Sec. 13[a] [NFMA Sec. 11]). Pecause
 

we cannot very easily 'remove' regeneration area, 'quantity' must refer to
 

volume. 
And note the additional multiple resource requirement, "...secure
 

the maximum benefits of multiple use sustained yield management" (RPA, Sec.
 

2[d] [i) . Together these requirements call for an optimizing approach to 

forest planning which incorporates constraints on periodic harvest volumes.
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Although Region 9's timber management planning procedures cannot comply 

precisely with these requirements, the techniques of timber harvest scheduling
 

available elsewhere in the Forest Service can be combined with the experi

ence in multiple resource planning to provide the basis for a quantitative 

analysis of alternative plans for the entire forest.
 

Optimal Timber Harvest Scheduling
 

Linear programming (LP) is the most widely used technique for optimal
 

timber harvest scheduling. 'Canned packages' such as Timber RAM (Navon, 

1971) and MAX-MILLION (Clutter, 1968) have been used on public and industrial
 

forests for about ten years and second generations of these packages are
 

currently being installed. A number of other optimization techniques such
 

as dynamic programming, quadratic programming and optimal control have been 

applied to harvest scheduling but with limited success; complicated solution 

procedures generally make them computationally inefficient for the size of 

problems encountered here. A more widely applied technique, second only to
 

LP, is simulation; but simulation in its simplest and most efficient form 

is not an optimizing technique. To perform simple tests of feasibility
 

may require the introduction of iterative procedures which can greatly in

crease solution times; and searching for an optimal solution would take even
 

longer. Thu,, LP cortinuas to be the most popular automated approach to 

timber harvest scheduling because of its availability and its computational
 

efficiency. It has an added plus in its relationship to goal programming
 

which we will note later. 

Linear Programming, as applied to the scheduling problem, is merely
 

an allocation of a limited amount of resources to a specified set of uses
 

which, at the same time, meets certain restrictions and optimizes some
 

decision criterion. Thus timber stands (or stand classes) may be as
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signed to certain management regimes so that such constraints as non

declining even-flow and maximum periodic regeneration area are met while
 

decision criterion, say harvest volume, is optimized. Mathmetically, the
 

LP problem is expressed as:
 

Maximize z 
cX+ cx +..+ c x
 

subject to alX 1 + a12x + + alnxn < bl 

a21x + a22x2 a2nx n < b2 

amlx 1 + am2X2 ... + a x < bmn n- m
 

and x > 0, x > 0 x _
1 - 2 - n.,>0
 

where 
x. are the decision or activity variables, c. are specified 
constants
 

(typically weights or costs), a.. 
 are technical coefficients, and b. are
 

available resource amounts or production requirements. Note that both the
 
objective function and the set of constraints are linear, hence the name, LP. 

This gives rise to the proportionality, additivity, divisibility, and deter

ministic assumptions of the procedure. 

In a timber harvest scheduling problem, x1 would be tie area of the 

first stand class allocated to the first management regime, x2 to the second 

and so on until no more than all of that stand class (area b ) is allocated.
 

Other constraint rows 
relate other stand classes and their management activi

ties. In another row, the a.. could be the volume per acre produced by thL13J
 

managenoEL activity on the area represented by the i index during the period 

represented by the j index. The sum of the volumes in the period i must be 

less than or equal to b.. Finally, the objective may be to maximize the
J
 
volume produced during the first four decades of the planning horizon. The 

per acre contribution to this objective from each activity is represented 

by cI.
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Typically LP packages such as Timber RAM and MAX-MILLION permit the
 

creation of alternative objective functions, say maximize present net value
 

or minimize present value of cost. However, it is mathematically impossible
 

to solve the LP problem using more than one of these objective functions at
 

a time. 
Although Gifford Pinchot noted that it would be desirable to simul

taneously satisfy interrelated and possibly conflicting optimality criteria,
 

most people, can intuitively see this is impossible. This, in effect, re

places the single-valued objective function z with a string of objectives,
 

z], z2, z3,...zp. This string is called a vector in the notation of linear
 

algebra and the body of solution techniques that address problems with such
 

an objective function is called vector optimization.
 

The simplest way to solve multiple criteria or multiple objective
 

problems is to form a linear combination of the several criteria,then use
 

the standard single criteria procedures. This is often undesirable because
 

the criteria are not of the same form or measured in the same units and thus 

are not amenable to combination. Vector optimization techniques, in general, 

seek to sidestep this problem in a number of different ways. But, ultimately,
 

the solution that is selected represents some combination (usually a sub

jective weighting) of the several criteria and provides an allocation that 

achieves the conflicting objectives to varying degrees. It in the conwas 

text of timber harvest scheduling with multiple decision criteria and exten

sion to multiple resource planning that I explored the use of goal program

ming as a solution technique for vector optimization.
 

Essentials of Goal Programming
 

Goal Programming (GP) is a special form of LP designed to address
 

multiple criteria problems. It has the same basic structure as LP and can 

use the same solution procedur:1. Thus, any LP problem can be quickly
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converted to a GP and solved with commercially available algorithms. These 

tremendous advantages are the principle selling points for GP and are 
gene

rally ignored by its proponents - especially 
 those who have devised special-

ized matrix generators and solution algorithms. In general, such packages 

rely on a model form which is seldom appropriate, leads to inferior and often
 

incorrect solutions and is unnecessarily limited in the size of problem
 

that may be solved. This will be further discussed later in the paper.
 

GP attacks the multiple criteria problem indirectly by forming a linear
 

combination of departures from the several objectives. 
 It then seeks to
 

minimize the sum of these departures which may be individually weighed to 

reflect the preference set of the decision maker. The problem is formulated 

by setting target levels for each desired objective or criterion. Under- and
 

over-achievements of these targets are 
introduced as 
a new set of decision
 

variables. These variables are added to the rows which related the former 

decision variables (the x. 's) to the objective function (z) or constraint1 

levels (b.). These new equations constitute the set of goal constraint rows. 

The other constraint rows remain unchanged. 

The GP model may be expressed mathematically as: 

Minimize z = Wld I + w+d+ + w d 2 + w+d+ +...+ w-d- + 
1 1 1 1 2 2 2 2 p p p p 

subject to c X + x +...+ cx + d - d+ = 11 1 12 2 lnn 1 1 1 

c211 I + c22x2 + 2nXn + 42 - d2 = g2 

c +cCpx2
1 2x 2 ...+c pnxn + d - dp
 

and a x ++a''x aln-a bx<

11 1 .2ln n- 1 

a21x 1+ ax +.. .+ a2nx n < b 2 
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amlx 1 + am2X 2 +...+a x < b 
mn+ - +m 

and xI, x2,..., xn d d 2d,..., d d >0
 

d * d+ = 0, d d+ = 0,..., dp dp 0 

+ + 

where d. and d. are goal under- and over-achievements, w. and w. are
.1 1 1 1 

associated weights, gk are the goals, x. a 'e the former activity variables,1 

Cik are coefficients relating the former activity variables to the goals, 

a.. are technical coefficients for the constraints b.. Note that the last 
i3 
 3
 

line of the formulation prevents under- and over-achievements of the same
 

goal from occurring simultaneously in a solution. The solution algorithm
 

guarantees this automatically.
 

GP has a number of strong points as well as some weak ones. Its prin

ciple advantage is the joint consideration of noncommensurate objcctives
 

without an explicit definition of the trade-offs between these objectives.
 

GP can, however, display the implicit trade-cffs by ranging the weights and
 

obtaining several solutions. Such a procedure can also overcome a major 

difficulty with GP - the initial determination of the set of weights. 

We have already noted that a GP model can be easily formed from an
 

existing LP model. This advantage can be further exploited to address
 

another difficulty of GP - the setting of goal levels. GP solutions can 

be inferior (that is, improved so].utions - "more of at least one goal and 

less of none" - are available), if the goal levels are not properly set. 

By using as goals the single objective LP optima obtainable from previous 

solutions of the LP model, the possibility of inferior GP solutions is 

largely eliminated. We have also noted that GP's relationship to LP per

mits the use of standard algorithms for solution. 
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GP has other weaknesses, the seriousness of which may also be reduced
 

by employing it jointly with LP. 
 The form of the GP model virtually ensures
 

feasibility, often cited as 
an advantage. Because most infeasibilities are 

due to incorrect problem formulation or binding constraints, these are not 

something the analyst wants to ignore  which is, in effect, what GP does.
 

If feasibility is assured by LP analysis first, then the analyst may be
 

confident that the GP ;c)lutions will 'float'. Another failure of GP is 

the lack of marginal information about resources and activities. However, an
 

accompanying LP model can show the contribution of additional resource 

inputs or the effects of following strategies that are not in the optimal 

solution.
 

These remarks all apply to the form of GP presented above, more properly
 

termed cardinally-weighted GP. There is 
a more general form which can em

ploy ordinal weights as well as cardinal weights and is called preemptive 

GP. In other words, goals are grouped by priority classes and the depar

tures from higher priority goals are minimized before lower priority ones 

are considered. The solution procedure is like running a series of cardi

nally-weighted GP models where the solutions of all higher order models 

become binding constraints 
on the next lower mcdel. As may he expected,
 

the formulation and solution of preemptive GP problems require procedures
 

that are not available in standard LP packages. There have been several
 

special packages written to handle such problems. One such package is 

owned by the Forest Service. Caution is recommended in the use of such 

models because of the assumptions and the disadvantages noted above. Also 

such packages do not have provisions for complementary use of LP. Further

more, there are serious theoretical questions about the interpretation of
 

preemptive GP solutions. Finally, the preemptive model generation and
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solution procedures are much more limited in size than standard LP pro

cedures. Selected references on the use of GP can be found in Field (1973),
 

Bell (1976), and Field et al. (to be published).
 

A Procedure for the Complementary Use of LP and GP
 

The following is a description and an example of the joint use of LP and
 

GP in timber harvest scheduling. This procedure can easily be extended to
 

other applications including multiple-use planning. The idea is to begin
 

with LP and perform certain analyses; then, if necessary, reformulate the
 

planning problem as a GP model and perform additional analyses while con

tinuing to check the acceptability and efficiency of the results with LP.
 

The specific steps in this procedure are as follows:
 

1) Formulate the planning problem as an LP model (or other mathematical
 

programming model, if desired). Such formulation involves specifying problem
 

parameters, decision variables, activities, ccnstraints, and suitable de

cision criteria. 

2) Optimize several objective functions serially under appropriate 

constraints. If the model is quite large and costly to solve, reduce it by 

deleting some of the alternative activities and use the reduced model to
 

make the initial trials. Continue to use the reduced model to provide ini

tial bases; for solving the full model. Study the solutions and associated 

strategies for suitability in application. If possible, make changes in 

the mod 1i to eliminate undesirable consequences such as sharp increases 

in harvests or the treatment of large portions of the forest in a single 

period. 

3) Compare the several solutions and strategies. Note the trade-offs
 

among certain indices of performance as the objectives and constraints
 

change. Observe the values of the dual variables and the reduced costs of
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the nonbasis variables and make the appropriate marginal interpretation. 

Look for the presence of alternative optima. Even though these alterna

tive solutions produce the same value for the objective function, they may 

differ in many other ways that are within the problem constraints. Thus
 

it may be desirable to add or combine certain criteria in order to select
 

a unique optimal strategy. Perform postoptimal analyses to test the sensi

tivity of attractive solutions and strategies 
to changes in parameters and
 

response data: 
 a reduced model may be sufficient for this testing. 
 If the
 

plan that is supported by a particular solution is 
completely satisfactory,
 

provides a unique strategy, and is unlikely to be improv2d by slight reduc

tions in the value of the model's objective function, complete the analysis
 

with this step. If any of these conditions 
are not met, continue the
 

analysis with the next three steps.
 

4) Reformulate the problem as 
a cardinally-weighted GP model. 
 Include
 

as goal levels the various single-objective optima from the individual LP
 

solutions. This inclusion will gurantee an 
internally consisCent goal set
 

and lead to noninferior solutions. 
 Give a large enough weight to the most
 

favored goal to ensure 
a high level of achievement. Other weights should
 

generally reflect the decision maker's preferences. If the model or re

duced version is small enough 
 to allow efficient multiple runs, 
use para

metric procedures to 
 range the goal weights and refine the preference 

structure. 
Obtain several solutions to one of more forms of the goal model
 

that best describe the decision maker's preference. 

5) Study the several solutions and strategies and compare them to the 

LP solutions in order to measure enhancements; or, if nonoptimal goals are 

used, to ensure that tile so'.utions are noninferior. If new, unsatisfactory 

conditions are present in the preferred solutions and strategies, it may be 

necessary to return to the second step and reformulate the entire model. 
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6) Select the preferred solution to be used as a basis for the timber
 

management plan and begin the action or tactical planning necessary to im

plement it.
 

The following case study illustrates the joint use of LP and GP in
 

timber harvest scheduling. 

Case Study (See ** Page 237)
 

:orest Situation. An analysis of the timber data form the Oconee National
 

Forest in Georgia, preparatory to the writing of a new ten year timber
 

management plan, provides an example. The Oconee contains approximately
 

35,000 ha of commercial forest land, predominantly in natural stands of
 

southern pine on good to excellent sites. The age-class distribution has
 

a sizeable bulge in the 40 to 60 year range; and the forest is generally
 

understocked and managed at moderate intensity.
 

Forest Service policies regarding land classification, timber product
 

objectives, permissible management strategies, and other managerial con

straints were used as guidelines in formulating the LP model. Response
 

data were based on suitable growth and yield relationships and past timber
 

sales. An LP matrix covering a planning horizon of 150 years was generated 

with Timber RANi (Resources Allocation Method; Navon, 1971) . Specific 

constraints included nondeclining harvest volumes by decade beginning with
 

the current cut of 1,132,685 m3 and continuing throuqh a conversion period
 

of 100 years. An even flow of havest volume was required for the five
 

remaining decades, and periodic constraints were also imposed on budget and
 

regeneration area.
 

Management activities included clearcutting existing stands of pine 

up to age 100 with or without prior thinnings. This clearcutting was
 

followed by a cycle of 50-year rotations, each employing one of several 
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thinning options followed by a clearcut. Certain pine classes, if treated, 

were required to be converted to hardwoods in order to attain a desired
 

forest composition. Unstocked pine sites 
were reforested in the first
 

decade to meet legal requirements, 
 but the treatment of existing stands
 

was optional.
 

i.odel Forms. Three sets 
of differently sized models were used in this case 

study. A small test model containing one site class of pine with clearcuts 

only as management options was used to 
try out model forms and solution
 

procedures and to conduct sensitivity analysis on 
the most promising formu

lations. Knowledge gained with this model led to the selection of forms
 

for the 
 large model. that included all stand classes, constraints and acti

vities. 
 This model is generally called the 
fully constrained model.
 

Starting bases fot 
the large model were obtained by solving a reduced model 

which contained all the stand classes but only 
a limited number of activities
 

and greatly relaxed constraints. This substantially reduced overall solution
 

time for the large model. 
 (Univac's Functional Mathematical Programming
 

Systems [FMPS] was 
the LP solution package used for the analysis.) Some
 

solutions to the large model were obtained under relaxed constraints sets. 

Separate solutions to the LP problem were based on three alterinative 

objectives or measures 
of performance: maximize harvest volume, maximize
 

net present value (MPV), 
and minimize present value of costs 
(PC). These
 

could generally be regarded as 
silvicultural, fiscally efficient, and
 

austerity objectives, respectively. 
 In all cases, the optimization period
 

was 
the entire 150 year planning horizon and economic objectives were ex

pressed in present values with a discounting rate of 6 percent. 

LP Results. 
 The levels of harvest volume, NPV, and PC under the optimum
 

solution to six variations of the large LP model are shown in Table 1. 
The
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Table 1. Levels of performance under various LP objectives and constraint
 
sets. Planning period totals in thousands of units.
 

Indices of Performance
 

Net Present Present 
Volume Value Cost 

(m3) (dollars) (dollars) 

1. 	Full Constraints 

a. 	maximize total volume 37,738* 26,718 10,266
 

b. 	maximize net present
 
value 36,869 31,740* 12,186
 

c. 	minimize present cost 20,587 10,744 3,196*
 

2. 	 No flow constraints 

a. 	maximize total volume 39,046* 26,363 9,050
 

b. 	 maximize net present 
value 	 36,523 34,159* 13,721
 

3. 	 No flow, regeneration or 
budget constraints -

maximize total volume 39,695* 23,333 7,107 

* Objective function. 

** 	 Case Study (from Field, et. al. 1980. Developed in cooperation 

with the University of Georgia School of Forest Resources, and the 

Southern Region.) 
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first three involve alternative objective criteria for the fully constrained
 

model. 
 In comparing these solutions, we note that an 18.7 percent increase
 

in NPV accompanies 
a 2.3 percent decrease in total volume as 
the decision
 

criterion is changed from volume to value. 
 The cost minimization solution 

gives sharply reduced levels for all indices because it treats o.ily enough 

area to meet the nondeclining yield constraints. Figure 1 shows that the 

periodic harvests of the three fully constrained solutions meet the require

mnet for nondeclining yield.
 

To determine the opportunity costs of the harvest flow and the regenera

tion and budget constraints, solutions were cbtained in which these con

straints were relaxed. The increases in total volume and NPV would be rela

tively small (Table 1), but Figure 2 shows that the accompanying fluctua

tions in periodic harvests are 
not inconsequential. Increased fluctuation 

in periodic treatment costs and regeneration areas also occurred when these
 

constraints were relaxed. 

Discussion. Given that the 
decision maker must choose a solution from among
 

the fully constrained alternatives, the 'present cost' minimization is
 

likely to be eliminated because it fails to 
utilize all of the resources. 

In retrospect, a formulation requiring treatment of all stands under mini

mization might have been more appropriate. While severe budgetary con

straints and desirea for increased economic efficiency could make the 

minimum cost solution more desirable, the particular formulation of the 

minimum cost alternative used here (and probably any others) Inccimple

mentation problems that will be subsequently discussed. 
The NPV maximiza

ti i solution might also be u',attractive because of the Forest Service's 

reluctance to use profit as 
the single decision criterion for public land
 

management.
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Figure 1. Periodic harvests with the fully constrained LP solutions.
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Figure 2. Periodic harvests with a maximum volume objective anrl 
contraint sets. 
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The strategy based on the solution to the volume maximization problem 

indicates that alternative optima exist. This is a common occurrence with 

volume maximization problems, more especially those with short optimization 

periods. Even if volume is accepted as the singularly important criterion, 

it would behoove the decision maker to seek an alternative strategy with
 

other admirable qualities such as a high NPV as well as maximum volume. Thus, 

additional criteria beyond that included in the mode] must be employed to
 

determine a unique strategy, if such a strategy exists and its discovery is 

desirable.
 

As withi strategies which provide alternative optima, the decision maker
 

may also wish to explore slightly suboptimal strategies, as might be possible
 

with certain nonbasis activ'ties that have low reduced costs. The LP dual
 

output may also provide useful information on the relative value of the
 

several stand classes. For example, it would be most adantageous from a 

total volume standpoint if the manager could acquire more area in age 30 pine
 

plantations on site class I. Alternatively, if withdrawals are necessary,
 

they will reduce volume the l.east if they can be made in the site class III
 

hardwood areas. Such interpretations can only be made with the LP model
 

because the GP dual variables are based on the departures and cannot provide
 

any marginal information about the resources or activities.
 

Reformulation as GP Models. Choosing from among alternative optimal strate

gies or satisfying a manager's desire to consider multiple-decision criteria
 

simultaneously may be achieved by reformulating the problem as a GP model.
 

This reformulation was easily accomplished in this example by employing
 

certain FMPS options to make a few simple changes in the LP matrix generated 

by Timber RAM. The optimal values for harvest volume, NPV, and PC were 

placed on the right-hand sides of their respective function rows. At the 
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same 
time, the rows were designated as equality constraints with over- and
 

under-achievement variables included in each 
row. Then a new objective func

tion was 
created to include the under-achievements for volume and NPV and
 

the over-achievement for PC. Several solutions were obtained by minimizing 

variously weighted forms of this function. 
These matrix modifications and
 

solutions were all handled within FMPS.
 

A nodel that represented 'normalized' or 'relative' goals was more 

difficult to formulate. 
 In this form of the mdel, all the new goals 
are
 

equal to unity while the elements of the new C matrix are equal to ckj
 

thus, 
the added departure variables become relative or percentage departures
 

from the original goals. 
 Such an approach is often recommended to overcome
 

an inherent bias in favor of goals of large magnitudes. It will be noted,
 

however, that in this example the bias is merely reversed, not eliminated.
 

Such a result may not generally occur, but instead be dependent upon the
 

structure of the model. 
Because FMPS lacks the ability to form entire new
 

rows based on existing rows, a FORTRAN program was 
used to rewrite the Timber
 

RAM matrix, dividing the desired goal row coefficients by the goal.1 Then,
 

as in the procedure described above, FMPS was used to set up and solve the
 

GP model.
 

GP Results. The original analysis used cunits (100 ft 3) as the volume 

measure instead of the cubic meters displayed in this paper. Thus, the 

volume goal was originally about half the magnitude of the NPV goal. This 

disproportion produced a solution based on equally-weighted, absolute goals 

which favored the NPV goal and an equally-weighted, normalized-goals solu

tion which favored the PC goal (Table 2). To present what was presumed to 

1This operation may be accomplished more directly with IBM's MPSX
 
solution package. MPSX handles the other steps in converting from LP to 
a GP model in much the same manner as FMPS. 

242
 



Table 2. Levels of performance under various GP weighting schemes. Plan
ning period totals in thousands of units. 

Indices of Performance
 

let Present Present 
Volume Value Cost 

(m3) (dollars) (dollars) 

1. Equal weights 36,388 30,372 10,129
 

2. Relative weights 31,548 17,762 4,236 

3. Volume weight = 10 37,478 30,121 10,911
 

be the manager's preference, a second model with absolute goals was formed 

with the volume goal departure having a weight of 10 while the other weights 

remained at unity. Comparing the solution of this model to the solution 

with equally-weighted, absolute goals snowed a 3 percent increase in volume
 

production with less than a 1 percent decrease in NPV. Or, comparing this 

solution to the LP maximum volume solution, NPV was increased by 13 percent
 

at the expense of a 1 percent reduction in volume. 

The pattern of harvest volumes for the differentially-weighted GP solu

tion (Figure 3) is similar to the LP solution for volume maximization (Figure
 

1). However, the strategies for the first decade are quite different for
 

the two solutions (see Table 3, items la and 2c) . Not only is the GP strategy 

unique in that there are no alternative optima, but considerably fewer hec

tares are treated to achieve virtually the same yields. This was, indeed, 

a fortuitous result, and while it was made possible by GP, it was certainly 

not guaranteed by it. In fact, Table 3 also shows that the 'normalized'
 

model resulted in an unsatisfactory optimal strategy in which 62 percent
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Figure 3. Periodic harvests with the differently weighted GP solutions. 
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Table 3. Optimal first decade strategies under various fully constrained 
LP and GP formulations. Forest hectares by management activity.
 

Activity
 

Pine Hardwood Total
 
Harvest Thin Plant* Convert"s Cut Treated
 

1. 	LP
 

a. 	maximize
 
volume 5,956 1,970 591. 2,906 3,007 14,430
 

b. 	maximize
 
net present
 
value 5,995 3,556 591 4,044 754 14,941
 

c. 	minimize 
present 
cost -- 12,930 591 -- 3,007 16,528 

2. 	GP
 

a. 	equal 
weights 2,348 8,730 591 5,492 -- 17,161 

b. 	 relative
 
weights -- 19,951 591 -- 1,888 22,430
 

c. 	volume
 
weight 
= 10 4,392 234 591 5,713 198 11,128 

* 	 Unstocked areas only; pine harvest areas also require planting in 

this decade.
 

t 	 Pine that is harvested and converted to hardwood, not included 
under pine harvest. 
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of the forest would receive treatments in the first dccad4, none of which
 

would be a final harvest. This strategy is 
even worse than the strategy pro

duced by the LP model that minimzed PC. In boch cases, early harvest con

straints are met by intermediate cuttings, thus delaying the 
sizeable
 

regeneration 
 costs until later, more heavily discounted periods. The
 

several figures and tables show 
 that the solution with differentially

weighted goals also compares 
 favorably with the NPV solution and the solu

tion with equally-weighted goals. 
 Given the available information described
 

here, the analysis would likely be terminated at this point and implemen

tation of the final model's solution strategy would proceed.
 

Discussion. 
 In this example, we have been able to overcome the inadequacy
 

of LP to rroduce a satisfactory solution in the face of conflicting criteria
 

by judicious use of GP. 
We were also able to avoid some of the possible
 

pitfalls of GP by basing it on the LP solutions and comparing the solutions
 

and strategies it produced to its LP counterparts. The sensitivity analyses
 

performed with the small test model could have been made with the large
 

model if desired. The opportunity costs of relaxing constraints with a GP
 

formulation would not be very useful, 
even though it may be easily accom

plished.
 

While this example is based on a Forest Service planning problem and was
 

used as 
an LP package designed for such planning, the technique is not
 

limited to application in the public sector. 
GP can just as easily be
 

appended to industrially oriented LP packages patterned after Ware and
 

Clutter (1971) in order to analyze the harvest scheduling of a privately 

owned forest. Similar improvements in sensitivity testing and strategy 

selection would be possible. 
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Conclusions
 

For single-objective management planning commonly analyzed with LP, GP
 

can be valuable as a postoptimal analysis technique. 
 If alternative optima
 

or multiple-criteria questions arise during such analysis, GP can be used
 

to assist in the efficient selection of a unique strategy or compromise
 

solution. Formulating the GP model from the LP model and subsequent LP
 

checks of the solutions 
can ensure noninferior GP solutions, 
a condition
 

not guaranteed when this technique is used independently to solve multiple

objective problems. Thus, the analysis of such problems may also be en

hanced through the joint use of GP and LP. 
 If a forest manager employs
 

the technique described here, then the 
frame .,rk for more efficient multiple

use planning will be established.
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A NETWORK ANALYSIS OF TIMBER SALE ACTIVITIES
 

Alvin R. McDonald 
Francis Marion and Sumter National Forests
 

Columbia, South Carolina 

Problem
 

Each year, approximately sixtj timber sales take place in the Francis
 

Marion and Sumter National Forests. Each of these sales, as in other forest
 

timber sale programs, must be carefully studied by soil scientists and
 

archaeologists for possible problems or conflicts that come up in the office
 

or in the field. These reviews consider numerous activities, such as pos

sible road locations, archaeological surveys, and sale appraisals, as well
 

as time constraints. For the past several years, scheduling problems have
 

set the sale programs behind schedule. This paper proposes a schedule of
 

activities for time allowed.
 

Program Selected
 

The RAMUS program available at Fort Collins was selected to schedule
 

and evaluate the timber sale activities. This program calculates the
 

critical path, assigns dates to specific activities and provides a graphic
 

display of the activities and events in the form of a bar chart.
 

Application
 

A portionofthe timber sale program on the Enoree Ranger District for
 

fiscal year 1980 was used to test the program. Nine activities (aiaas)
 

were selected to be monitored:
 

01, Road Location 06, Road Design
 
02, Timber Marking 07, Sale Volume Computation
 
03, Soil and Water Surveys 08, Sale Appraisal
 
04, Archaeological Survey 09, Sale Advertisement 
05, Road Survey Award
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In other districts, additional activities may be added, i.e., Rights-of-Way,
 

and others.
 

Each activity on each timber sale was given an I-Node number showing
 

when it is to begin in relation to other activities, a J-Node number to show
 

when it must be completed in relation to other activities, and the number of
 

days required for completion. Some activities are planned to be completed
 

before the beginning of the fiscal year, and thus were not shown.
 

A critical path is developed by the program showing the critical jobs
 

that must be completed before the next job is 
to begin. 
This is the control
 

over the time required to do the total project.
 

Results
 

The first run of the program shows the same problems encountered in
 

the timber sale program. By assigning a reasonable number of days to each
 

activity, the total project was not to be completed until November 27, 1980,
 

almost two months after the end of the fiscal year. 
In actual practice,
 

the activities are rushed toward the end of the fiscal year to complete the
 

sale program on time.
 

The activities must be reviewed to see which ones 
can be completed in
 
less time. 
 The program can then be run again to achieve a schedule of
 

activities that can be completed in the time allowed.
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CRITICAL PATH BY TIME UNITS, DATE AND BAR CHART
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A NETWORK ANALYSIS OF FOREST
 
RESOURCE PLANNING ACTIVITIES
 

Steve Stine
 
Forest Resources Planning
 

U.S. Forest Service 
Broomall, Pennsylvania
 

Definition of Problem
 

The Forest Resources Planning section of the Northeastern Area, State
 

and Private Forestry, administers planning grants to ten state forestry 

organizations. Thu planning grants are used to assist the states in devel

oping Statewide Forest Resources Plans. The relative lack of data concern

ing the resources (time, personnel, and dollars) needed to complete a 

State Planning Program makes it difficult to determine necessary funding 

levr i. 

Methodology
 

As a part of initiating the search for a computer assisted management
 

program, the Forest Resources Planning Section contacted the Planning
 

Systems Application Liaison for State and Private Forestry. Our liaison
 

suggested that our section try the PAC II Software System, a CPM/PERT
 

(Critical Path/Program Evaluation and Review Technique% program which is
 

already operational at Fort Collins and is specifically designed to assist
 

in project management. It was agreed that the Systems Application Liaison
 

and a representative from our office would meet in the Regional Office
 

(R9) to experiment with PAC II.
 

Previous to the week at Region 9's offices, the Northeastern Area's
 

Forest Resources Planning section went through their planning process to
 

determine data for the following variables:
 

1. number of resources,
 

2. number of hours per week per resource,
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3. efficiency of resources,
 

4. rates per hour per resource, 

5. beginning and end date of project, 

6. non-linear planning process.
 

The values given to the above variables are as in Tables I and II and III 

which follow:
 

TABLE I
 

Data for Statewide Resource Planning Programs 

Nr. of resources No. hrs./wk. Efficiency Rate/hr. 

line officer 4 90% $12.00 

state forester 8 80% $10.00 

assistant state forester 
 16 80% 


planner 

assistant planner 


clerical 

Dates for 

Beginning Date 


First Run 10/1/79 


Second Run 10/1/79 

Third Run 10/1/79 


$ 9.00
 

30 75% $ 7.00 

30 75% $ 6.00 

20 90% $ 3.00 

TABLE II
 

Runs of the Programs
 

End Date
 

7/1/81
 

7/1/82 

7/1/83
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TABLE III
 

Non-linear Planning Process for Programs* 

PHASE I
 

TAG 
 DEP
 

100 Draft of Planning Concept Document 
110 I & I Agency Personnel 100 
120 I & I Key People 100 
130 Revise and Finalize Concept Document 120 
140 Organize Work and Review Committees 100 

PHASE II 

TAG DEP 

200 Inform Public 130 
210 List of Issues 200 
220 Screen Issues 210 
230 Aggregate and Refine Issues 210 
240 Review and Revise Management Goals 130 

PHASE III
 

TAG DEP 

300 Refocus Process 230 
310 Issue Assessment 210 
320 List Issue Strategies 240
 
330 Program Select Criteria 230 
340 Screen Issue Strategies 320 

PHASE IV 

TAG 
 DEP
 

400 Issue Priority Alternatives 320
 
410 Aggregate Issue Priority Alternatives 400
 
420 Issue Strategy Priority 340 
430 Final Program Alternatives 420 
440 Effects of Alternatives 430 

*See Critical Path Chart (Exhibit 1) 
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TABLE III (cont.) 

PHASE V
 

TAG 
 DEP
 

500 Alternative Differences 
 440 
510 Select Recommended Program 
 500
 
520 Public Review 
 510

530 Final Program 520 

Implementation
 

Using the information formulated in the methodology section, 
an input
 

data display was constructed. The PAC II Data Base contains three major
 

subsets of data: user data, resource data, and project data. Information
 

is added to and changed on 
the PAC II Input Display through the use of
 

seven different types of input cards. 
 The same input cards are used to
 

establish information and to change it. The seven input card types are:
 

(1) table entries, (2) resource entries, (3)project-phase untries, (4) activity
 

entries, (5) direct expense/event entries, 
(6) progress entries, (7) comment
 

entries. For the purposes of our case study, 203 lines of input entries were
 

made using only the first four input cards. Cards are desiqnated by the num

ber appearing in Column 1 of the Input Display (see Figure 1). 

Table entries are used to establish default values (a substituted value
 

if the input entries were in error or 
data was omitted) and user specifications
 

of the program. It includes those variables that are most likely to change
 

(i.e., time units/week, holidays, user comments).
 

Resource entries are placed on the second card. 
 They include re

source identification, description, regular salary rate, and the availability
 

of the resource. 
Card Number 3 is used to add, change, or delete project/
 

phase entries to the PAC II Input Display. A pro-ect I.D. is required; how

ever, a project description is optional. Project start and end dptes are
 

als, included with project/phase entries.
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C',TCvGT !SPACZF4vI000
 
.E All, Y 

ZT ,SGT IsFcZF2071000 

7. 3U SF.4rILE-1wI.0002 

STCArE FRoEST PLANINING PACII INPUT D'ISPLAYf PAGE 

OCT 1r79 

( Q1110400 01,13* 
(.1C'.C lfIYV' 10220 2O70409031 71it3212 

lii~'' 1 Cr:'Ci*:0 .0 1): 0 C i 1111 4 :2 5 

000 1i C,C-6 080
 
,000/ N- ;.SS 1(r:li:. r T;A! *F 1202 0
 

i.!; N ), i I NG S,T o-F 06 100 
-~ .. ' 00 

so: .n~ i s ii fE:I NGOr,1t(E r,310179070182o:: -1 .!; F.. AN- PLAI.'!:AS:E-1 F-IEFL:' .NNIK~G 1 
() ) _ .SNI; V! N! FFA- FRCCESS 2,
0026 .3:4-r 1, -, .I L(Y 6I£ - :III F:ULCESS 3 
0017 SHi.,,NF*-P ',N FLi'Ntj-oiSL-IV F'OCES.3 . 
018 3i4, u-P LAN VLAN,HASE-u P11CCESS5 
019l -1i Ff - I [OF IFl-LA)N!4NC- CGNICM T DOC. 1001 A01 16 0900020 41;i!k -FL6'N S I FF. L'2T N 4 CECL2I'T BUC. 1001 A02 64 080


0021 4~N 5 %- F L 1)N S FIN >LA\NG CUO40EPT DOC. 1001 A03 s0 
 06000122 '" f[ LA 10 E1'!41C:~I)T Dc 1001 A04 320 a7:;

0-:-'3 401i. Nt- .
 CFHf 
0024 .-*:! %,I N!' NA1ii(m41I 11C totoCI VM 16000
0022, 400FINf- H.- j)I1 ['LI*I t:1 AENLI 2Y ILIIF!LL 1!01 


I 2 1)!!; 1 1 D E * 10-:1 t)0 3 20 075 

t'01***'i1 0YQ
1)')16 
 ***601A02603A04A0SA06 



Activity entries (card 4) make up the bulk of the PAC II Input Display
 

(see Figure 1). The card indicates project and resource I.D., in addition
 

to 	an activity I.D. This is followed by a tag to link the activity to the
 

resource. The time estimate for the activity follows with a variable indi

cating the percent of the standard work-week or resource availability.
 

Three separate runs were made using the same data for the variables
 

with 	the exception of the project's end date. The start date was October 1,
 

1979. End dates used were July 1, 1981, 1982, and .983 (see Table II).
 

Of the eighteen planning reports available from PAC II, our case 

study specified the Critical Path Report. The concept behind the Critical 

Path Method and the Program Evaluation and Review Technique is to represent 

a complex project as a series of dependent activities or jobs that must be 

completed. The process is used to answer the following questions: 

1. 	How long will the project take?
 

2. 	Which activities are the most critical to the project's
 

scheduled completion?
 

3. How should the project be scheduled?
 

The program will answer the time question by designating the Critical Path.
 

The Critical Path is defined as the series of dependent activities or jobs
 

that take the longest amount of time to complete. Any reduction in the
 

prcject's total time must consider these activities. The Critical Path
 

can be determined from the program's output by noting the lowest float time
 

(latest start time of the activity minus the earliest start time of the same
 

activity) in the project's initial activity and comparing it against float
 

times in the -emaining activities. If the float times in the remaining
 

activities are equal to or less than the lowest float time in the initial
 

activity, the activity is on the Critical Path (see Critical Path Chart).
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The 	 first run, ending in 1981, indicated that given the resources, 

tasks, and time frame (21 months) , the required end date could not be met.
 

The 	project could not meet its completion date as evidenced by the negative 

float times (see Figure 2). The end date was adjusted to 1983 (45 months) 

with the result that float times indicated an adjustment in activity length 

was needed (see Figure 3). The end date was lowered to 1982 (33 months) 

which resulted in a more realistic Critical Path (see Figure 4). 

Potential
 

The potential of the PAC II Software System as 
a management tool for 

forest resources planning cannot be accurately assessed at this time. How

ever, some benefits of the program are: 

1. 	 By submitting state planning processes into the PAC II
 

system, state planners will be forced to scrutinize their
 

methodology. 

2. 	 It offers 
a way to match dollars to the time allotted to
 

the planning process.
 

3. 	 It can examine the amount of time 
for the total process in
 

relation to time for the individual planning phases (i.e.,
 

are some phases too long, too short?).
 

4. 	 Once a file is constructed for an individual state, PAC II
 

allows for easy update and quick response to changing time,
 

dollars, and resources.
 

5. 	 It offers a computerized method to allow our FRP section to
 

quickly examine and compare alternatives to our present FRP
 

planning process.
 

There are also circumstances where benefits derived from a computerized
 

CPM/PERT program do riot justify the costs, such as: 
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1. 	 In some smaller states the planning program can be evaluated.
 

just as rapidly through a manually done CPM/PERT diagram.
 

2. 	 There is resistance by states to computerized management 

techniques. 

3. 	 The time expenditure to build input files for ten states would 

be great. 

Before a final evaluation, the NA Forest Resources Planning Section has 

scheduled a PAC 	 IT case study with the State of Maryland. 
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PA.IT V
 

SPATIAL ANALYSIS FOR RESOURCE
 

MANAGEMENT AND PLANNING
 



THE USE OF COMPUTER GRAPHICS IN
 
PLANNING WILDLIFE HABITAT IMPROVEMENTS
 

Joseph M. Dabney 
Jefferson National Forest
 

Roanoke Virginia
 

Obj ective
 

Traditionally, Forest Service budgets for wildlife habitat improvements
 

have been quite small, and even though the situation has improved signifi

cantly in the past three years, funding still falls far short of what is
 

needed to accomplish the total wildlife job. Therefore, it is important
 

that we utilize our wildlife wonies as efficiently as possible. This pro

ject is an attempt to utilize computer technologies to increase the effi

ciency of our wildlife planning. 

A large percentage of Jefferson National Forest in southwest Virginia 

is steep, rocky ana Infertile, and therefore not conducive to the establish

ment of the traditional types of wildlife habitat improvements. The most 

time-consuming and most expensive aspect of wildlife habitat work is often 

the location of suitable areas, scattered throughout the forest. 

In the past, when wildlife budgets were so small as to preclude any
 

direct habitat improvements, the location of sites was not a signficant
 

problem. However, now that budgets have increased to the point that we
 

must plan and accomplish a considerable amount of work each year, a quick
 

method for locating areas which need habitat improvements and pin-pointing
 

suitable sites within these areas ij definitely needed.
 

Methodology
 

The quality of wildlife habitat is primarily a function of the vegeta

tion within the area. The greater the diversity of plant species, age
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classes, and successional stages, the better the quality of the habitat
 

for a variety of wildlife species. 
Because of tlis need for diversity in
 
their habitat, large, unbroken stands of timber 40 years of age or older
 

are usually poor habitatfor most species.
 

The location, size, species composit.;on, age, and quality of all timber
 
stands on the Forest is currently available. The availability of this data,
 

coupled with soils data which is also available for the Forest, provides
 
practically all the information necessary to locate areas which need habi

tat improvements and to pin-point suitable sites.
 

For this project, I have chosen the Poverty Creek Wildlife Unit, located
 
on the Blacksburg Ranger District. 
This unit consists of 5,300 acres 
(Fig. 1),
 

primarily forested, with a few widely scattered open fieldo. 
 Data covering
 

forest type, stand age, existing wildlife improvements, soil series, and
 

land use patterns on private lands within one-half mile of the unit hound

ary will be mapped, utilizing a Tektronik 4051 with graphic table and file
 

manager. 
An existing progran "11ABAN" (Habitat Analysis), developed by
 

James Teaford 
 to analyze wildlife habitat, will be used on at least a
 
portion of the study area. 
Use of this program will require the collection
 

of additional wildlife-related data such as 
the availability and utiliza

tion of forage, soft mast, edges, etc.
 

In theory, after the above data has been put into the computer, it will
 
be a simple task to 
"ask" the computer to print a map of all areas where
 

the Forest is 40+ years old and the soils are suitable for agricultural
 

type habitat improvements. 
 To provide additional information to help us
 

i,our planning efforts, we could also ask the computer to show existing
 

wildlife improvements and cpen fields on adjacent private property, enabling
 

us 
to locate our improvements where they will do the most good.
 

1Teaford, J.W. 
1977. 
 MAST AND HABAN: 

Decision Aid. 

A Forest Wildlife Management
Master's Thesis, Virginia Polytechnic Institute and State

Un--vesity, Blacksburg. 
155 pp.
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Since timber harvests are usually beneficial to most wildlife species,
 

the stored data could also be used to locate timber sales were they will
 

provide the most benefit to wildlife. Sites for water developments could
 

also be located with this system by simply asking the computer to print
 

all our soils which are suitable for pond construction, then determining
 

which of these areas are greater than one--half mile from a permanent source
 

of water.
 

The "HABAN" program which will be utilized on a portion of the area
 

uses standard timber data in conjunction with several other wildlife

related variables to determine the quality of habitat for a given species
 

or group of species. 
 It can also be used to project how successional
 

changes will affect the habitat quality in any given number of years. This
 

could be very helpful when making plans which cover ten or more years.
 

Implementation
 

Implementation of this project will begin in early October, 1979.
 

Technical assistance and equipment is being provided by Dr. Robert H. Giles,
 

Jr., Professor of Wildlife at Virginia Polytechnic Institute and State
 

University, Blacksbuig, Va., 
and John Zack, Graduate Assistant, V.P.I.& S.U.,
 

is providing programming and operation expertise. Joe Coggin, Research
 

Biologist, Virginia Commission of Game and Inland Fisheries, provided
 

input in planning the project and will assist in the study. 
The project
 

should be completed by January, 1980.
 

Potential
 

As stated in the objective, Forest Service wildlife budgets, as well
 

as those of state game and fish agencies, are too small to be wasted on
 

unnecessary habitat work. 
This project is a pilot which, hopefully, will
 

prove that computer mapping of existing timber and soils data can greatly
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benefit our wildlife planning efforts by enabling us to quickly and accurately
 

locate improvements and timber sales where they will provide the maximum
 

benefit to wildlife. This system should greatly reduce the field time
 

needed to locate suitable sites; thus reducing cost and allowing more
 

work to be accomplished with a given amount of money.
 

Once this data has been computerized, the potential for its use by
 

other resource groups such as timber, watershed, and range is almost un

limited.
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RECREATION RESOUFCE ANALYSIS 

Steve Hendricks 
National Forests in .orth Carolina 

Asheville, North Cariolina
 

Background
 

Several congressional acts of recent years, including RPA (1974), the
 

National Forest Management Act of 1976, and the regulations written to 

implement these acts, call for the integrated management of public lands to
 

provide and enhance a broad spectrum of recreation opportunities to meet
 

the needs of the American people.
 

Outdoor recreation resource management planning in the Forest Service
 

will be conducted as an integral part of the land management planning
 

process specified in the Regulations for the National Forest Management
 

Act of 1976. in the planning process, it is essential that the recreation
 

resource receive equal consideration with the other basic resources of
 

the land. A nation-wide task force is in the process of developing a
 

system to deal with recreation resource planning needs, such as classifica

tion, inventory, analysis, and management of the recreation resource, in
 

keeping with these acts. This system is currently titled the Outdoor
 

Recreation Opportunity Spectrum (O.R.O.S.).
 

The Nantahala and Pisgah National Forests of North Carolina are the
 

lead forests for Region 8 in zhe current land management planning process.
 

As part of the lead forest planning effort, the National Forests in North
 

Carolina are searching for a way to integrate the outdoor recreation re

source into the land management planning process. The O.R.O.S. is under

going trial use and evaluation as part of this planning effort.
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The Outdoor Recreation Oppoftunity Spectrum (O.R.O.S.)
 

Essentially, the O.R.O.S. is a method of classifying land by the oppor

tunity for recreation experiences (see the appendix for a detailed explana

tion of the system). O.R.O.S. zone delineation is based on four criteria
 

of physical features, with physical setting as 
the unit of analysis. These
 

four criteria are: a) remoteness from sites and sounds of man; b) size of
 

area; c) residual evidence of man; and d) renewable resource modification.
 

The spectrum itself is best described as follows:
 

/ P / SPNM / SPM / RN / R / MU /
 
S P E C T R U M
 

with P - primitive; SPNM - semi-primitive, non-motorized; SPM - semi-primitive,
 

motorized; RN - roaded natural; R - rural; and MU  modern-urban.
 

The O.R.O.S. is a straightforward and relatively simple improvement
 

upon a number of previous xecr, 'tion inventory and analysis systems. Using
 

both physical and sociological criteria, the system promotes planning by
 

demand for various activities and experiences, by locating appropriate
 

sites for specific activities, rather than the reverse. 
 This system does
 

not require a large amount of inventory information, and most information
 

required for it should be readily available. Additional improvements,
 

such as capability units and attractiveness ratings, can be gradually added
 

once the "experience" zones are delineated.
 

The Project
 

The project presented here is the initial portion of a feasibility
 

study and trial 
use of the Outdoor Recreation Opportunity Spectrum system.
 

If the system fully meets 
our needs in the planning process, the O.R.O.S.
 

will be mes ied with the computer-based inventory and evaluation of the
 

Lead Forest planning effort.
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For inventory data storage in the planning effort, the forests,
 

utilized the computer facilities of the Land Resources Information Ser

vice (LRIS) in Raleigh, North Carolina. Using the extensive graphic
 

plotting capabilities of the COMARC system of the LRIS, the O.R.O.S. can
 

lend itself to computer applications at a large scale.
 

Primary objectives for the complete feasibility study are as follows:
 

1. 	to test the ease of implementation and suitability of the O.R.O.S.
 

for 	use as part of the Lead Forest/LMP process;
 

2. 	to recognize potential problems and become familiar with the
 

COMARC computer system by working with the system;
 

3. 	to test O.R.O.S. criteria developed on a nationwide basis for its
 

applicability to conditions in North Carolina;
 

4. 	to identify any additional inventory data that might be needed as
 

part of the LMP; and
 

5. 	to begin to put together a 'package' that will aid in the explana

tioit and field testing of the O.R.O.S.
 

Methodology
 

One Ra.,ger District, the Pisgah District of the Pisgah National Forest,
 

was chosen as a study area, primarily because of its diverse recreational
 

activities and conditions, and because portions of needed inventory data
 

were already complete.
 

Using data gathered from the Pisgah District, and digitizing equipment
 

at the LRIS, we began digitizing information for the first step in our prob

lem. Updated road information, taken from four B-maps (Scale 1" = 2000'),
 

was digitized; each road labeled and coded for Forest/Non-Forest Service
 

control (Non-Forest Service roads are coded with a minus sign). Each map
 

was 	scaled and latitude and longitude changed to the state coordinate grid.
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After input, this digitized information was edited, using the graphics
 

display screen to clear up stray lines and points. Then, a proximity pro

gram was run to establish distance zones from roads. 
 This step is time

consuming, as each road must be run individually, with special editing for
 

each intersection.
 

Next, soils information (in the form of Ecological Management Units)
 

was digitized for a portion of Unit 5 in the Pisgah District. When the
 

zoning delineation is completed, Ecological Management Units 
can be over
 

laid ".!ith O.R.O.S. zones to produce capability units.
 

Finally, graphic plots of O.R.O.S. zones were produced. Examples of
 

these O.R.O.S. zones and Special Use Area plots are included in the
 

Appendix.
 

Accomplishments and Conclusions
 

Aside from the obvious advantages of becoming familiar with digitizing
 

processes and of the resultant bank of data, we discovered certain problems
 

with the program as is, 
 and became aware of how useful the combination of
 

COMARC and the O.R.O.S. will be in the future.
 

As the work progressed, it became evident that the proximity progra1
 

will need revising, unless O.R.O.S. zones are delineated manually and then
 

digitized. It also became apparent that the boundaries for overlays will
 

need to be coordinated to prevent extensive editing.
 

Because of the combination of COMARC and O.R.O.S., information from 

many resources can be permanently stored, and easily extracted as needed. 

This information may be plotted at any scale, and updated as situations 

change. Finally, overlays of many of the resources and allied factors can
 

be produced for visual support. 
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Future Possibilities
 

If the O.R.O.S. system is successfully implemented, additional informa

tion can be used to build on the :.ystem as it is collected. Much of the
 

following information can be used to produce overlays for various purposes:
 

Visual Manaqcment 7ones - to produce attractiveness ratings; 

Timber information (CISC dat- and digitized data) for use in deter

mining renewable resource modification; 

Hunting/Fishing Areas;
 

Floodplains;
 

Prime Agricultural Land;
 

Existing Forest Service Facilities;
 

Special Interest Areas.
 

Much of this information can be used to develop a procedure for recre1ti;;n 

site suitability analysis. Several universities are conducting research
 

closely related to the work we are doing--some of tneir research should
 

enable us to refine the analysis.
 

Postscript
 

This project was the starting point for the development of one of the
 

first automated applications of the O.R.O.S. in the Forest Service. Mapping
 

of recreation potential is complete now for the Pisgah District. The
 

mapping process will be applie4 to all Ranger Districts. In the alternatives
 

formulation portion of the Land Management Planning Process, the savings of
 

time and manpower (through reduced mapping and calculation time) should
 

be significant. Detailed work on computer applications of the O.R.O.S. are
 

currently (Spring 1980) in progress. Tom Everly, a graduate student at North
 

Carolina State University is helping to work out the mechanics of the COMARC
 

system for its application to the O.R.O.S.
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ROS REMOTENESS CRITERIA 

Freedom from 
 Distance
ROS Class 	 Sights and Sounds Guidelines 

Primitive 
 Most 	 1+ miles from roads,
 

I 	 railroads, or trails with 
motorized use. 1/2+ miles 
from major powerlines. 

Semi-primitive, 

1/2 + miles from roads,
non-motorized 

railroads, or trails with 

motorized use, or major
 
powerlines.
 

Semi-primitive, 
Same as SPNI except canmotorized 

include areas 
and trails
 

providinq ORV motorized 
use.
 

Roaded naturAl 
 0 - 1/2 mile from roads,
 

railroads, and trails with
 
motorized use, or major
 
powerlines.
 

Rural 

No remoteness criteria.
 

Modern-urban 
 Least 
 No remoteness criteria.
 

SIZE CRITEPIA
 

Self-reliance 
 Size
 
ROS Class 	 in Natural Setting 
 Criteria
 

Primitive 
 Most 
 5,000+ acres
 

Semi-primitive, 

2,500+ acres
 

non-motori zed 

Semi--rimitive, 

2,500+ acres
 

motorized 

Roaded natural 
 No size criteria
 

Rural 

No size criteria
 

Modern-Urban 
 Least 
 i size criteria 
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Two or more 
special uses in close proximity

will change classification of the area.
 

SPNM 
 ar
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Source of Criteria Listed in Appendix
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1iqht be 

Spctrum Class 


n Primilive (PI 

Semi-primitive 

non-motorized 

(SPNM) 


RFCREATrION OP'ORTIJN Iy SPECTRUM * 
The Recrcation Opportunity Soectrum, with a*sr,ociated activity opportunities, recre-innal setting requir(emts, and experience opportunities
 
that are hiohlv proable for each spectrum c"iss. 

There 

This is a table of general descriptors of the three ornponofnts
specific activity excptions t tthese general characteristics. 

Activity Oppcrtunities 
 __enaaged in 


Viewing OJtstanding Scenery 

-Enjvii ;iique aii,,/ur UrUFSdi Envirornients 

llikingCro-s-cointry ski 
touring and snowshoeing

lorseback Piding 


ailinqSa r o t 
Oth.r,iin~q ncnnotorized watercraftkno :ua is 

Fli r SinSg
Photongraphyo cua 

Fishing 


Photographychlee
 
Snowplay 

Huning (biao, 
 small game, upland hirds

and waterfoul) 


Nature Study 

Acquiring General Knowledge/Understanding 

Unguided IHiking 

General Informakion 


Rec-eatihnal Settinq 
 to realize 


Area is characterized by essentially unmodified 
natural environment of tairly large size. In-
teraction between users
of othriare- users is very lowis minimal. and evidence
Tho area is
managei to be essentially free from evidetce of 

man-incl.ced restrictions and rontrols.
ized use within the otor-area is not per"tted. 

Area is characterized by a predominantly natural
or natur ,.]-appearing environment of noderite-to-large size. Interaction between users 
is low,
but there is ofLen evideiicp of ether users,The area is maniged in such a way that minin-um 
on-site controls and restrictions may be present,
but are subtle. Motorized use is not permitted. 

of the soectrum classes.
 

Enericnce O1Lrtunjties
 

ExtrPmeily hih probability 
of experienring consider
able isolation from the
sights and 
sou Is of man,
 
independence, closeness to
 
natli e, tranquility, and 
apf-reliance thouqhapplication of woojsn the 

s ills in environment
that offersan a hi,ih deuree 
of challenge and risk. 

Ilinh, but not 
extremely

high. probability of ex
periencing 
the above listel
 
natural environment ele
ments. 

• Source: Draft of a 
proposed amendmrentto Forest Service Manual Section 2310. 
 USDA Forest
Service Washington Office, Washington, D.C. 9/27/79. 
 (Their draft changes the O.R.O.S.
 
to the R.O.S. simply dropping "Outdoor" from the name).
 



Spectrum Class 


Semi-primitive 

motorized (SPM) 


' Rr.ied Natural 

0o 

Activity Opportunities engaged in 


All of the activities mentioned 

in above Classe! plus the following: 


Motor-driven ice and snowcraft 

ORV touring 

Power boating 


All of the activities mentioned in
ibovp Classes pl-s thn following: 

Picnicking 

Gathering Frest Products 
Auto Touring 

Water Skiing & Other Water Soorts 

Automobile Camping 
TrailEr Camping 

Viewing Interpretive Signs 

Organization Camping 

Lodge, 

Power Boating 

Resort-Commercial Public Services 

Resort-Lodging 


Recreational Setting to realize 


Area is characterized by a predominantly natural 

or natural-appearing cnviromrent of moderate-to-

large size. Concentration of users is low, but 

there is often evidence of other area users. 

lhe area is maraged in such a way that minimum 
on-site controls and restrictions may be present, 

but are subtle. Motorized use is permitted, 


Area is characterized by predominantly natural 

a pe rin envirc,-n... ri V_ "derate .i.ccs cs 

of the sights and sounds zjfman. Such 

evidences usually harmonlze with the natural 

environmient. Interaction between users may 
be low to moderate, but with evidence of 

other users prevalent. Resource modifi-

cation and utilization practices are evident, 

but harmonize with the natural environment, 

Conventionl motorized use is provided for 

in construction standarls and design of 

facilities, 


Cp 

Experience Opportunities
 

Moderate probability of
 
Pxperiencing the above
 
listed natural environ
ment elements, except that
 
there is a high degree of
 
interaction with the
 
natural environment. Ex
plicit opiortunity is
 
available to use motorized
 
equipment while in the
 
area. 

About equal pr-bability to
" expcrie:;ce affiliatic ... 

other user gruups and for 
isolation from sights and 
sounds of man. Opportunity 
to have a high aegree of
 
interaction with the natural
 
environment. Challenge and
 
risk opportunities associ
ated with nore primitive
 
type of recreatio are not 
very important. Practice
 
and test ng of outdoor
 
skills might be important.
 
Opportunities for bcth
 
motorized and non-motorized 
forius of r-ecreat ion are 
possible.
 



1 

Spectrum Class 


Rural 

(i) 


n 


nrisk-taking 


Modern-urban 

(M*I) 


Activity Opportunities 
 enoaged in 


All of the actiyities mentioned 

in above classes plus the following: 


Competion Gar-es 

Ice Skating 

Scooter-Motorcycie Use 

Bicycling 


cpectator Sports
Jogging 


Passive use of developed parks and 

open space

Picnicking 

NutdiOr rnnaerts 


All of the activities mentioned 

in above Classes. 


Pecreational Setting 
 to realize 


Area is cha'acterized by substantially modified
natural environment. 
 Resource modification and 

utilization practices are pri-iirily to enhance
specific recreatlo, activities and to maintain 

veoetative cover and soil. 
 Sights and sounds

of man are readily evident, and the Interaction 

between users is tften moderate to high. A 

considerable number of facilities are designed
for use 
by a large nunber of people. Facili-


ties are often provided for special activ-
iies. Moderate densities are provided for
away from developed sites. Facilities for

intensified 
r'ntnri 

7 ed
able. ,cn And parLing are 

Area is characterized by a substantially urba,ized
environment, although the background may have 

natural-appearing eements. 
Renewable resource

modification and utilization practices ;.c to 
enhance specific recreation activities. Veqe-
tative 
cover is often exotic and manicured. 

Sights and sounds ;,fman, on-site, are predom-

inant. Large nunhprs of users can be expc-
ted, both on-site and in nearby areas,
Facilities for highly intensified :rotor use 

and parking are available with fotris of mass 
transit often avaiPble to carry poople

throughout the site. 


Experence_ Opportunities
 

Probability for experiencing

affi'iation with individuals
 
and qrc ups is prevalent as
 
is the convenience of sites
 
and opportujnities. These
 
factors are generally more
 
important than the setting
 
of the physical environment.

();portunities for wildland
 

challenges, risk-taking, dnd

testing of outdoor skills
 
are generally unimportant
 
a,,i11 fnr n-rifir artivie,-ent 

ties like downhill skiing,
 
for which challenge and
 

are important

elements.
 

Probability for experiencing

affiliation with individuals
 
and groups is prevalent, as
 
is the convenience of sites
 
anl opportunities. Exper
iancing natural environ
ments, havin. challenges
 
and risks afforded by

the natural environment, 
and the ,se of outdoor skills
 
are relatively unimportant. 
Opportunities for compet
etive and spectator sports
 
and for passive uses of
 
highly man-influenced
 
parks andJ open spaces are
 
com;von.
 



THE LAND RESOURCES INFORMATION SERVICE 
OF NORTH CAROLINA 

Carol Simmernmacher 
and
 

John ii±ggins
 
Land Resources Information Service
 

Raleigh, North Carolina
 

Information 

This document is divided into two sections. The first section des

cribes the broad objectives and functional capabilities of the North Caro

lina Land Resources Informa:ion Service (LRIS), and is intended to provide 

a context for the specific applications example described in Section II. 

The application example selected for Section II is a project of the Soil 

Conservation Service uerformed as part of the North Carolina program to 

control non-point source 
pollution from various land uses, and illustrates
 

the LRIS objectives and capabilities in operation. 

Section I 

The Land Res..,urces Information Service is a facility of the Division 

of Land Resources, North C-irolina Department of Natural Resources and Com

rxnity Development. The Service had its formal inception in the Land 

Policy Act passed by tile General Assembly in 1974. One of tJe provisions 

of this legislation was the authorization to establish an information ser

vice for the "syste.,latic collection, classification, application, and 

exchange of land use information" that would facilitate informed land use 

decisions at state, reqiona! and local levels.
 

Through the subsequent efforts of a task force of the Land Policy 

Council, the data characteristics and functional capabilities necessary 
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to realize the objectives of the Act were defined and incroporated into
 

bid specifications for a turn-key system which would provide the hardware
 

and software resources for the information service.
 

The system selected was configured by Comarch Design Systems, and the
 

hardware in its present state consists of a Data General Eclipse S230 16
 

bit minicomputer with 448 KB main memory which is 
timeshared by two 44" 


60" digitizing tables, 
two graphics display terminals with attached hard 

copy unit, two alphanumeric CRT's one operator console, a four-pen 36" 

incremental drum plotter, a 300 Lk.' 
Line printer, a 96 IAB disk storage unit,
 

and a 800 BPI tape drive.
 

The software is a coLbination of Data General Advanced Operating 

FSystemn and utilities, coupled withi Comarc's interactive analysis and 

graphics display routines. 
 A partial list of software capabilities which
 

have been utilized in applications to date would include:
 

" Simultaneous handlin i of data in point, line, polygon, or grid
 

format;
 

" Extraction of data -.
y label, polygon, window, minimum and/or
 

maximum area;
 

" Performance of overlays 
 and sieve analysis of any combination 

of point, line, polygon, or grid information; 

" Calculation of acreage, distance, percentage, or volume under a 

surface;
 

" Conversionof polygon data to grid cells, and grid cells data to 

polygons;
 

" Calculation of slope, aspect, and view exposure;
 

" Production of maps at any scale with title block, border, and
 

options for shading in four colors;
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* Production of perspective plots.
 

Data can be digitized in point, line, or polygon form. Detailed
 

information for soils, land use, topography, roads, streams, etc., is
 

being captured for specific areas of the state where planning projects 

are currently active. On a more general level, comprehensive statewide
 

information is beinq captured for general soils, topography, population,
 

county boundaries, subbasin boundaries, and enumeration district boundaries.
 

Through the use of sc-tware, this information can be accessed singularly,
 

or in combination with any other data set or sets, where scale, analysis 

criteria, geographic area, and form of output are defined interactively 

by the user. 

The data capture efforts and organization of the geo-coced data base 

upon which the systei operates has been guided by three primary considera

tions. The first consideration was to capture geo-coded data that would 

have the greatest utility for a broad range of applications. For example, 

rather than digiti. _ a map containing specialized, interpretive information, 

such as septic tank suitahility for a given area, thie approach at LRIS has 

been to digitize basic data, such as detailed soils and contours for the 

area, from which a multiplicity of interpretacions could be derived. 

Through the use of the system's aialytic functions, not only could an 

analysis of septic tank suitability be derived from the soil and contour 

data, but also interpretations of soil erosion, conservation treatments, 

agricultural capabilities, flood zones, and many others. 

. second consideration with regard to the nature of tie data base has 

been to use . single coordinate reference system to integrate the data 

collected for different agency prcjects, where variation in the scale 

of data reflect the variety of uses and levels of detail to which it is 
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put. By tying all its data to one common geo-referencing structure (the 

North Carolina State Plane system) , thie operational integration of tle 

digitized data had been achieved, Thus soils information thlat was col

lected at a scale of 1:15840 can be analyzed in combination with land use 

information at 1:24000, and th: country road network at 1:63360. In this 

manner. the user is provided great flexibility in both the analysis of 

combi.nations of different data sets and the level of detail (scale) 

desired. 

A third consideration regarding data capture is a consequence of the 

financial status of LRIS. While the General Assembly authorized the or

ganization and established the broad objectives of the information service, 

it did not appropriate any startup funds or operating budget. Thus the 

service is obligated to recover its initial captial costs and operating 

costs from a chargeout structure which is applied to agency clients for 

the use oE the Service's staff and system res- rces on their p:ojects. Not 

having funds allocated specifically for statewide data capture efforts, 

data collection has proceeded primarily on a project by project basis for 

those areas under study by various agencies. By virtue of the use of a 

single coordinate reference system, the data captured incrementally will
 

form, over time, contiguous statewide coverages Descriptions of a sample 

of past and c irrent projects would include work done for North, Carolina 

C'iltural Resources, Archaelogy Section (site and find inventory, distribu

tion analysis, probable site location prediction); North Carolina Geologic 

Survey (plotting and spatial analysis of boigea values, subsurface strata, 

cross sections, and contours of various geologic beds); United States 

Geologic Survyv (14 USGS land use/land cover maps); North Carolina Parks 

and Recreation (site suitability analysis, rerreational needs analysis, 
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identification and mapping of significant plant and animal species); North 

Carolina Division of Community Assistance (development of a data set pro

filing the social, economic, and natural resource characteristics of North 

Carolina's communities); and the U. S. Forest Service ind School of Forest 

Re.3ources, North Carolina State University (a cooperative :roject to develop 

forest resource inventory d.ata bases, data base management procedures, and 

analytical management decision procedures). 

A current major concern is the optimization of hardware and software 

with respect to the data handling (I/O) associated with simultaneous, time

shared users of the system. Achievement of system optimization is of 

particular importance in view of the indications that a new phase of ser

vice expansion may be beginning. 

At the request of project users, a 1200 BPS modem and a 300/1.200 BPS 

modem have been installed to support their needs for remote, dl1-up access 

to the LRIS data and system resources. Couled with the known plans of 

system users to acquire intelligent terminals with communication capabili

ties, and recent inquiries from current and prospeJetivt2 l.;ers as to the 

system's aoility to communicate with such equipment, - new direction for 

the future growth of LRIS is beginning to emerge. 

The picture that is emerging is one in which the State LRIS could 

become the central facility for a network of regional and municipal land 

use information subsystems. Within that framework, th_ remote sites could 

contribute to and retrieve from LRIS's statewide data files the 
'basic'
 

data with their specialized dafa files collected for their specific plan

ning or land use needs, and perform their analysis at their local sites.
 

Such a system with integrated statewide and local oco-coded data,
 

and accessible analytic tools, would seem to provide an even greater
 

293
 



realization of the mandate of the 1974 Land Policy Act for the foundation 

of an Information Service for the ";ystematic collection, classification, 

application, and exchange of land use information" to facilitate informed 

land use decisions at state, regional, and local levels. 

Section II1
 

Section 208 of Punlic Law 92-500 requires that a plan be developed
 

that will include a process to 
identify, to the extent feasible, methods to 

control non-point source pollution from various land use activities, in

cluding agriculture.
 

The Act states: " It is the national goal that wherever attainable,
 

an interim goal of water quality 
which provides for the !'rotection and
 

propagation of fish, shellfish, and wildlife 
and provides for recreation
 

in and on the water be achieved by July ], 1983 (40CFR, Part 130)."
 

The North Carolina Soil and Water Conservation Commission was desig

nated responsible for developing 
 the agricultural portion of the state's
 

208 Water Quality Management Plan by the 
 North Carolina Department of
 

Natural Resources and 
 Community Development, Division of Environmental 

Management. The Commission serves as a coordinator for the aqricultural 

task force composed of several agencies and groups. The agricultural task 

force determined that sediment from eroding cropland, nutrionts from crop

land, and applied pesticides were the suspected agricultural pollutants in 

North Carolina. They elected to develop the 208 Plan to reduce within 

practical and feasible limits sedimentation, nutrients, and pesticides
 

transported to the state's streams and waterways.
 

iThis section was written by S. Taylor Currin, Engineering Specialist

of the U. S. D. A.; and Karen Siderelis, Systems Analyst, LRIS.
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The 208 Plan in North Carolina was developed to include a ntinuing 

process of identifying problems, developinq additional Best Management 

Practices (BMP's) , assess;inq adequacy and mdifying existing BMP's. The 

agricultural task force dev lopIed tjit agricultural portion of the state

wide 208 detailed plan of study to include research, field trial-, and
 

evaluation and appl,/ication of potential BMP 's. These 
BMP's would even

tually identify, feasible, etthods of corr(uctin(; existiny problems 
 and
 

obtain the desired water 
,iuality standards (when cetermined by the state) 

without forcinu 1inreasonale economic restraiints on the North Carolina 

farme r. 

As requi-ed by Section 208, PL )2-500, the aqricaltural task force 

identified priorities for addressing particular non-point source control 

and solving watcz quaility 1roboms. The task force sounlht to develop 

necessary 1 rograrrs for the continuin, process of .,lanni.nq, research, and 

evaluatioi-.s. '1'his included research and quantitative scudy to identify 

agricultural pollutants. 

The Commission delegated responsibility for erosion and sedimentation 

to the U.S.D.A. Soil Conservati on Service. The planning was diided into 

three phases: 

Phase I - Identify areas in North Carolina with high potenti-.'! for 

having agricultural-rel-ited water problems -esulting from 

erosion and sedimentation. 

Phase II - Develop best management practices for the control of e i

sion and sediment non-point source pollution from agricul

tural land.
 

Phase III - Develop the implementation 
 approach to control pollution 

problems related to sediment from agriculture. 
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To accomplish Phase T, a state-wide erosion and sedimentation study 

was made. le survey identified areas with high potential for having water 

quality problems resulting from erosion and sedimentation. 

The remainder of this document describes the 	 use of the LRIS computer 

system in its aj'ylicauion to assist in the accomplishment of tasks associ

ated 	with the complctio n of Phase II. For the area under analysis, tiwzz 

tasks included: 

1. 	 .EstimatLu tht otntial soil loss from 'rodablk c J!,land. 

2. 	 Summarize and construct a may showing the location of crolpland 

that needs conservation treatment. 

3. 	 Determine the cost of applying conservation treatment for each 

increment and sumnarize the cost for each watershed. 

4. 	 Compare th,' rate of erosion between fars with and without con

servation plans. 

5. 	 Deterriine the cost differential of application of 7onservation 

treatment in coastal plain and ! edront land resource areas. 

6. 	 Construct maps to determine location of erodable, wet, and 

stable land and rates of erosion occurring on erodable lands Sy 

land capability subclass. 

For the puros, of illustratino in this papcr the procedures used to 

accomplish th,- task above, a 3,251.67 acre area in northwestern Wayne 

County, in de Coastal Plain hydrologic area (Pubbasin 03-07-14), has been 

used to demonstrate the analysis. 

Procedure
 

The data collected and subjected to the above analysis inciudn.d the 

detailed soils, land use, and treatment needs of the demonstration area. 
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The soil survey (Exhibit A) was digitized at a scale of 1:20000 but was con

verted by the computer to a scale of I in. = 2000 ft. (Exhihit B) . A trained 

conservationist made an on-site survey and coded land use and treatment 

needs on an orthophotoquad sheet (EhxIihit C) . This data '.,as diqitized into 

the computer at a scal.e of .1: 2-000, 1 in. = 2003 ft. (Exhioi t I)) . 

The d.taiIud soils data wre interpreted to reflect thu soil cap'a

bility unit. 1.ach detailed soil type on the ma:I waS assimIIOd a value, 

either stable land ("I") , erodable land ("E") , wet land ("W") , or shallow 

land ("S) . An acr,_ summar' report of thesu la-nds ,:as . inted ( l1xhihit E) 

and a map produced to sh'.. tjoe, locations of I., , and S lands ( La ibi t F). 

The field data rucordee on the orthCophcto 'uad she ts .eru inter;reted 

by the com:)uter to reflect various land usu classifications. An acre 

summary report. .as p.roduced to dis:,la. the number of acr> s on each map 

dedicated to a curtain land use (E.xhibit 6). 

Thu: detailed siis data .. !re examined P: the polygon cxtract func

tions of the. software to produc, a new fil(. of data containing only E 

lands. These ' lands .ere thn ovurlayud wit. , tield data from the 

orthopicto.uac i t : ,ruduci nc a file that con tain_ d the inte;rsections of 

E lands and fi-213 data (L>Liihit !1). Ever,' ;ol,'gon in tlf new file con

tained both. a value ret: r,2_s,-ntin<j a soil type and a four-digit code re

presentin th,l land .- ,. and trea tmunt need. 

The overl :.' file was xseid to compute the amount of eros on occuring 

in the demonstration area. qhe universal soil loss ecluation was solved 

for ever-, poi',gIon as follows: 

Soil Loss = 1 + K + LS + C + P
 

where R = Rainfall factor for this county;
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K = Erodibility factor which was derived by the computer from 

the detailed soils type; 

LS = Slope-length factor which was estimated and input to the 

computer as a variabl by detailed soils type; 

C Cover Eactor which was encoded as the first digit of the 

four-digit code; and 

P = Practice factor which was encoded as the second digit of 

the four-digit code. 

The erosion was grouped by rates to indicate a continuum of severity. 

Data was summarized by erosion and the corresponding land uses (cropland, 

hayland, pastureland, and idle land - Exhibit I). A map was produced 

showing the locations of erosion occurring on E land (Exhibit J). 

The overlay fil: was also used to determine the cost of treatment to 

reduce erosion on E lands to acceptable limits (five tons per acre per 

year) . Costs of installing certain treatments and annual cost to maintain 

treatments were computed for every polygon on the map. Costs per acre 

were input to the computer as a variable by recommended treatment. 

The samole area contains 3255.67 acres; 1642 acres were cropland,
 

1278 acres were woodland, 44 acres were pastureland, and 247 acres were
 

other land. Of the 1642 acre- of cropland, 210 acres were E cropland.
 

Another 173 acres were eroding at a rate of five to ten tons; 10.75 acres
 

at a rate of ten to fif,-een tons; and 27 acres at a rate o' greater than
 

fifteen tons. Tle average cost of applying the Ic.eded conservation treat

ment is $26 per acre.
 

The demonstration area included 571 acres of land having conservation
 

plans. Of this acreage 369 acres are cropland, 6.57 acre,; pastureland,
 

6.29 acres other land, and 188 acres are woodland. Of the 369 acres
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of cropland, there were 57 acres of E cropland. Forty-three acres
 

were eroding at a rate of five to ten tons; 1.06 acres at ten to fifteen 

tons; and 13.48 acres at a rate greater than fifteen tons. The average
 

cost of applying the needed conservation treatment is $33 per acre. The
 

increased cost of treating the E cropland wi-h conservation plans can be
 

attributed to the fact that a higher percentage of the land is in the 

greater-than-fiteen tons per acre :;lass. 

Evaluation
 

This method of survey and analysis is adequate to make erosion surveys 

to deteimine the cost of applying conservation treatments. It is an ex

cellent technique for managing a land treatment program when progres.3 is 

required. The cost of malzi*ig the analysis and producing the outputs illus

trated is between 10 and 12 cents per acre.
 

Potential Uses
 

This method could be used to monitor the effects of land treatment on 

stream sedimentation. There is a need to determine the effectiveness of 

applied conservation treatment over the "iong run" and the rate that main

tenance is applied to conservation practices. Several key agricu*.tural 

subbasins within a major land resource are i could be surveyed and digitized
 

into a historical data base. Each year planning and application rates
 

could be updated and entered with the previous records using additional 

codes without requiring addition-i digitizing of land area. 

The procedures used in this demonstration could also be used to pro

duce map displays similar to those exhibited- and used by planners and 

engineers to evaluate areas for developing sewage disposal systems; in

dustrial, business, or recreational sites; and by soil conservationists to
 

locate eroding areas in need of conservation treatment.
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EXHIBIT B
 
SOIL SURVEY
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EXHIBIT C 

FIELD CODING OF LAND USE AND TREATMENT NEEDS 

Legend: 

Green Boundaries of Conservation Plans 

Red Land Use Delineation 

2310 Code to Indicate 
1st digit Cover-management factor "C" 
2nd digit - Support practice "P" 
3rd and 4th digits - Treatment needs 
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EXHIBIT D
 

LAND USE AND TREATIENT NEEDS
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SUf'iMARY OF "E," "W," AND "s" LAND
 
rN DEMOSTRATION AREA
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EXHIBIT F
 
E""W., AND "s" LAND
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LAND USE 

INDEMONSTRATION AREA 
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EXHIBIT H
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EROSION CLASSES FOR DEMONSTRATIO; AREA 
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EXHIBIT J
 

EROSION ON LAND INDEMONS'ATION AREA
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