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PREFACE

During June/July 1984, the NASA CV.990 Aitrborne Laboratory was utliized in a mission to
overfly the Fram Strait/East Greenlaud Sea marginal {ce zone (MIZ) during the main summer
marginal ice zone expzrivent (MIZEX '84). The eight data flights were coordinated where possible
with overpnsses of the Nimbus-7 satellite, and with measurement of sea ice, open ocean, and at-
mospheric properties at the surface. The surface research teams were based on seven research
vessels, some with helicoptors: M/V Kvitbjorn, M/V Polarqueen, M/S Haakon Mosby, and M/S
H.U. Sverdrup, all from Norway, F/S Tolarstern form the Federal Republic of Germany, and the
USNS Lynch from the USA, There were also coordinated flights with the NRL P3, NOAA P3,
Canadian CVS580, and the French B-17 during the overlap portions of their respective missions,
Analysis of the real-time data acquired during the mission and uncalibrated data stored on tape
has served to indicate the mission was over 9% successful,

The purpase of these flights was to obtain data to understand better the physical ocean/ice/at-
mosphere interactions occuring in the marginal ice“zone (MIZ) and to improve the algorithm for
obtuining sea ice concentration and age from microwave data especially in the melt season. To this
end, the aircraft was equipped with both imaging a.d fixed-beam, dual-polarized passive
microwave radiometers operating at wavelengths ranging from 0.3 to 1.7 cm. Also on board were
a chirped-pulse radar from UK operating at 13 GHz, metric cameras, and an infrared radiometer
operating at 10,7 micrometers.

Foilowing a general discussion of the operational plan and on-board instrumentation, each flight is
described by a summary report, a flight log of aircraft position once a minute and all automatical-
ly entered flight comments made by visual observers and on-board investigators, plots of the air-
craft tracks, and where available, preliminary microwave mosaics prepared on-board the CV-990
during the flights.
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1. Background

This expedition of the NASA CV-9%0 airborne laboratory was carried out in accordance with the
sclence plan for a summer marginal ice zone experiment in the Fram Strait/Greenland Sea
(MIZEX '84) (Johannessen et al. 1983). Specifically, the objectives of this mission were: 1) to ac-
quire mesoscale mosaics of multispectral microwave radiomefric data from airborne imaging and
fixed-bearn instruments in the range 10.7 - 92 GHz cver a drifting 200 Km square array during
MIZEX '84 in such a way as to permit analysis of the data in terms of time-sequential maps of
sea ice concentration, age, and surface temperature over the sea ice and near-surface winds over
the open ocean within the array, 2) to distribute these flights over variations in the surface
temperature below and at the melting point for the purpose of a detailed study of the problem of
observed inaccuracies in sea ice concentrations from SMMR in the MIZ near that point, 3) to
coordinate these flights with in-situ sea ice and oc.anic data obtained by the international par-
ticipants in MIZEX '84 on board the seven research vessels taking part in this experiment and with
the Nimbus-7 SMMR overpasses, and 4) to coordinate the acquisition of the microwave mesoscale
mosaics with that of high-resolution multispectral radar mosaics acguired by the NOAA P-3, the
CCRS (Canadian Centre for Resmote Sensing) Convair 580 and the CNES (French Space Agency)
B-17 aircraft, and also the passive microwave data obtained with the USN/NRL P.3.

2. General Flight Plan

The original flight plan called for departure of the CV-990 from Ames Research Center on June 7
to permit obtaining the first MIZEX mosaic on June 8, 1984, in coordination with the SMMR
overpass on that day. This plan had to be modified because of problems discovered with the land-
ing gear at an intermediate stop (Malstrom AFB) on June 7. As a result, the CV-990 returned to
Ames for emergency overnight repairs, and the mission began instead on June 8. In the middle of
the schedule, another aircraft malfunction--loss of part of one of the spoilers on a wing during
landing-—caused an unscheduled down-time of six days and a subsequen: compression of the re-
maining flight schedule, In spite of these difficulties, all of the scheduled eight data (see Table 1.)
flights over the MIZEX area were successfully executed.

In order to facilitate coordination between the CV-990 and other aircraft involved in MIZEX '84
at the same time, a number of different flight patterns were designed before the mission, included
in the Operations Plan, and labeled ‘A’ through ‘F’ (see Figure 1.). These plans were actually
followed, with only an occasional minor modification. In the description of the individual flights
to follow, the actual aircraft flight lines are shown in both an overall scale from base to base and
in detail over the MIZEX test area. The navigational data acquired by the Airborne Digital Data
Acquisition System (ADDAS), sampled once a minute, are shown for each flight along with all of
the comsments of the ice observers, mission managers, mission scientist, and instrument scientists
that were logged into the ADDAS. A list of participants on this mission appea.s in Table 2. Final-
ly, grey-scale renditions of the mosaics of the 19.35 GHz radiomc*~ic imager (ESMR) data acquired
during each of the flight over the MIZEX areas are presented. Because of the practical limitation
of the grey scale to ten steps, the radiance interval between steps is 15 K, about three times greate:
than the sensitivity of the ESMR.
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The scientific instrumentation on board (Table 3.) consisted of fixed-beam and scanning
microwave radiometers in the wavelength range of 0.3 to 1.7 em (92 to 18 GHz) from the God-
dard Space Flight Center, a radar rltimeter operating at 14 GHz from the Rutherford-Appleton
Laboratories (RAL) (UK), and from the Ames Research Center, a precision albeto measuring
system, a thermal infrared radjometer, and two cartographic cameras, For the most part, data
from these instruments were acquired by the ADDAS as well as on their own data systems, As can
be see» from the flight log, there were verv few data gaps froin any of the instruments. The most
severe of these occurred on the June 2 Flight when the 92 GHz imager walfunctioned and could
not be corrected during the flight because the cargo area where it was located was crammied with
aircraft gear normally left behind at the base of operations. At this writing, it is estimated that
better than 90% of the data desired were acquired.

During the course of the expedition, near real-time SMMR images of sea ice concentration and
age were transmitted from Goddard via Telemail to the main base of operations at Tromso, Nor-
way and to the CV-990 base at Evenes. The images were essential for optimization of the flight
schedules in the field and optimal locations of the flight patterns over the MIZEX test area. Also,
Telemail was utilized to transmit summary reporis of each CV-990 flight to Tromso (and God-
dard) as well as for receiving details of recommended flight plan revisions from Tromso. These
summary reports are the primary basis for the flight summaries presented here.
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13a

14

Dnte
6/02
8/056

6/07
6/07

6 /08
6/08

/09
8/12
8/18
6/22

6/24

6/286
6/28

8/30

7/01
7/01

7/02

Day#
164
157

1560
169

180
160

161
164
170
174

176

178
180

182

183
183

184

Table 1.

Tran
Tran

1st
2nd
drd
4th

Sth

6th
7th

8th

Tran
Tran

Tran

Flight Name

sit
it

Data
Data
Data
Data

Data

Data
Data

Data

sit
sit

sit

List of MIZEX'B4 Flights

Base(s)
Amoe /Ames
Ames fAmes

Ames /Malmstrom
Malmstrom/Ames

Ames /Malmstrom
Malmstrom/Thule

Thule/Evenes
Evenes /Evenes
Evenes/Evenes

Evenes /Evenes

Evenes /Evenes

Evenes/Evenes

Evenes /Evenes

Evenes /Evenes

Evenes /Sondre
Sondre/Malmstr.

Malmstrom/Ames

Purpose
Instrument check=ocut
Instrument check-out

Transit (aborted)
Return for roepairs

Refueling stop
Temporary base

6=leg N/8 mosalc
6~leg N/S mosalc

Long 4-leg N/S mosalc
b=leg N/S mosaic,
with low~level pass
over leg 3

6-leg N/8 mosaic,
with half the normal
space between 5 & 6
6-leg N/S mosaic

Nordostlandet rosette;
MIZEX edge transect

b~leg E/W mosaic

Refueling stop
Overnight rest stop

Return to home bese

. T



Function

Adreraft Cmdr.
Alrcraft Cmdr.
Chief Pilot

Chief Pilot
Flight Engineer
Flight Engineev
Navipgator

Migsion Mgr

Asst Mission Mgr
Asst Misscion MNgr
Miseion Scientist
Principal Inves.
Ice Observer

AMMR /ESMR /AMMS
AMMR fESMR /AMMS
AMMR /ESMR /AMMS
AMMB

AMMS

ADDAS

ADDASB

ADDAS

Albedo Expt,
Radar Altimeter
Radar Altimetar
Radar Altimeter
Radar Altimeter
Radar Altimeter
Radar Altimeter
Radar Altimeter
Radar Altimeter
Photography
Flight techniecian
Instrument tech.
Gnd Cres Supervsr
Inspector

Ground Crew Chief
Ground Crew

A/C Mechanic

Table 2.

Name

fred J. Drinkwater
Robort C. Innis
James L. Martin
Paul M, S:»abo
Frank P, iioslk
Walloce G, Stahl
Eugene A, Moniz
Donald L. Anderson
John O, Reller, Jr.
Robert D, Morris
Per Gloersaen

Erilt Mollo=Christensen

William J. Campbell
Thomas T. Wilheit
Lewis R. Dod
Richard L. Kutz
Joseph A, Gagliano
Thomas F. Stouffer
Patricia G. Hathoway
Susan D, Brooks
Rugsell L, Burns
Anne B, Miller
Redvers J. Powell
Andreew R, Birks

W. John Bradford
Charles L. Wrench
Micheal R. Gorman
Hugh D, Griffiths
Jean=Claud Morin
Neil F. Maclntyre
Bernardo G. Ponseggl
Larry Parenti

Glen E, Frenzel
Douglas J. McKinnon
Alfred A. Hill
Steven G, Davis
Larry Kirkland
Michael Lakowski

Participants

Organization

Center
Center
Centor
Center
Center
Center

Ames Research
Ames Research
Ames Research
Ames Resenrch
Ames Research
Ames Research
Northrup

Ames Research
Ames Research
Ames Research
Goddard Space Flight Center
Goddard Space Flight Center
USGS /Ice Dynanmics Project
Goddard Space Flight Center
Goddard Space Flight Center
Goddard 8pace Flight Center
Georgian Tech.

Georpgia Tech.

Informatics

Northrup

Informatics

Ames Research Center
Rutherford-Appleton Labs
Rutherford~Appleton Labs
Rutherford=Appleton Labs
Rutherford=Appleton Labs
Scott-Polar Research Inst.
U, College London

ESA

Mullard 8SL

Ames Research Center

Ames Research Center

Ames Research Center
Northrup

Northrup

Northrup

Northrup

Northrup

Canter
Center
Center



Name

Robert A. Shuchman
Sylve Lilegren
Hanseric Vogter
Arne Schei

Albert J. Flelg
Robert Majors
George W. Rosenberg
Lothar Beckel

John Conomos
Edward Joshberger
Duncan Ross

Bengt Benson

F. Wickerts

Even Holt

Kenneth Morey
Charles Luther
Richard Francis

Table 3. Visiting Observers

Organizaticn

ERIM (MIZEX Remote Sensing Co~-Chairman)
Norsk Rikskringhkastning Centruale (NRC)
ggc (Norwegian National Radlo)
C
GSFC (Project Scientist ~- Nimbus-7)
Norsk Teknish Naturvitenskapelig Fors-
kningsraad (NTNF)
ESA
USGs
USGS
NOAA /SAIL/U, Miami
General, Swedish Air Force
Colonel, Swedish Air Force
Norsk Tekniske Hoegskole
MIT
ONR
ESA



Sensor

ESMR

AMMR

8ky Radiometer

AMMS

Radar Altim,

Albedo Expt.

PRT -6

K8=87B's

Tablo 4.
P,1,/Co=1.

Tom Wilhoit /GBFC
Tom Dod/GSFC
Diclt Kutz /GE8FC

Tom Wilheit /GBFC
Tom Dod /GSFC
Pick Kutz/GSFC

fom Wilhoit
Tom Dod
Diclt Kutz

Tom Wilheit /GSFC
Joo Gagliano/Georgic T.

John Powell/RAL

Francisco Valern/ARC
Ann Miller/ARC

John Reller/ARC

Dino Ponsoggi/ARC

Lict of lnotrumonts

Choractoristico

Pacocivo microwave imagoer
Frequoncy: 10,30 Gliz
FOV: 1,80 radian

Sean: +/=- 60°

Fized=boam mierowve radiometoers
Froquencioo: 18, 21, 37 Gz
FOV: 1/7 radian

Look anglco: 46°R

Polarization: W &8 V

Fizod=boam microwve radiometors
FPrequoncies: 21 & 37 Glz
FOV:1/7 radian

Look oangle: ca. 10° from zanith

Popoive microwave imager
Frequency: B2 GHz

POV: 1/30 raodion

Bean: +/- 46°

Altimoter/S8catterometer
Frequency: 13.7 GHz

Solar Radiomoter
Waveiengths: 0,26=%.6 microns
FOV: hemispherical (up/down)

Thermal infrared radiometer
Wavolength: 10,7 mierometers
Nadir=-viewing

Cartographic Cameras
b~inch film format
nadir- & 46 °R-viewing



3.0 Individual Flight Reports

3.1 Transmit Flight—day 160—Amcs to Thule

This flight was one day later than planned due to o landing gear strut problem on the nireraft.
Some sea fce data were obtained over Hudson Bay, Foxe Basin, and part of Baffin Bay. Unfor-
tunately, the ADDAS failed at the crucial time for using the data as calibrations for the GSFC in-
struments, However, excellent conditions for useful albedo measurements were obtained—-both
high and low level,
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3.2 First data flight—day 161~-Thule to Evenes.

All instruments were operational except the Georgla Tech 94 GHz Imager, which could not be ac-
cessed because of the heavy cargo load for this transit flight.

Pattern ‘A’ was exccuted going from west to cast, Polarqueen was estimated to lie between tracks
three & four of the mosalc pattern, about 60 Km from the southern edge. The real-time ESMR
Images indicated that the ice was near or above the melt point over the entire MIZEX area,

The deceision to fly on a SMMR-off day was made so as not to impact the rest of the alrcraft
schedule,

Our attempt to acquire the RAL corner reflectors on Lofoten (for calibrating the RAL altimeter)
was foiled by the accumulated error on the INS, and the weak reception on the Loran-C.
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Figure 5. ESMR mosaic: 6/9
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3.3 Second data flight—-day 164—Evenes RT
All instruments were operational.

Pattern *A* was flown rather than the planned pattern ‘E* because of surface reports through
Tromso Indicated warm ice conditions north of the Folarqueen, and colder conditions to the East.
Consequently, the pattern was situated so that according to the last reported position of the Polar-
queen, she would be located on the westernmeost leg of that pattern. (Unfortunately, our best ef-
forts to contact Tromso the morning of the flight were to no avall, since all of the phone lines
there were cither busy or remained unanswered up to the time of takeoff.) When we finally con-
tacted the Polarqueen directly en route, the current position she reported was such that she would
have fallen just outside our mosaic to the west, Luckily, due to a combination of errors, she fell
directly underneath us on the last leg of the mosaic pattern. The pattern was flown from cast to
west, our normal mode of operation,

This time, the ESMR mosale prepared on board showed that the ice was below freezing in the
southern part of the MIZEX arca, but mostly towards the west rather than towards the east as
had been predicted by Tromso. In this area, the multiyear floes could easily be distinguished on
the ESMR mosaic.

Initiol evaluation of the data indicate a very successful mission, indeed, since all of the microwave
equipment on board appeared to be operating properly.

Post-flight comparision with Nimbus-7 SMMR data caused us some momentary regret at not pur-
suing the long-track, four-leg mosaic as originally planned, since there was indeed cold ice
signature shown on the satellite image north of the six-leg pattern that was flown. Indeed, the
warm spot at the north of our pattern also clearly showed up on the SMMR image. On the other
hand, the varied data that were acquired in an area where more surface information s available
more than compensated for our momentary regrets,

Upon landing, the aircraft suffered damage to her leit-wing center spoiler, so was out of commi-
sion until late on Sunday, June 17.
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3.4 Third data flipht—Day 170—Evencs RT
All instruments were operational,

In spite of the fact that our replacement spoiler was delivered late Sunday evening rather than in
the morning as scheduled because SAS bumped that cargo at Oslo in favor of a shipment of
flowers, our stalwart ground crew completed the repairs In time for today's flight,

On the basis of weather predictions from Tromso, we clected to fly Pattern ‘E’, the four-leg pat-
tern extending about 350 Km north of the ice edge in the hopes of realizing below-freezing condi-
tions over the entire mosale. Instead, we found freezing conditions in the MIZEX box and near-
melt conditions further north! This was coupled with observations of scattered ice-clouds over
MIZEX and heavy clouds north of there. If we were to try another Pattern ‘E', we should want
to make sure that clear conditions are firmly forecast or observed over the entire area,

Out pattern was situated such that the projected position of the Polarqueen would have been
directly underneath us on the third leg of the pattern; her updated position as of 1500 GMT
received just prior to takeoff placed her between legs 3 & 4,

We were startled to find the sea ice extending some 110 Km south of the edge as observed on the

first leg; pos inly we were observing part of an eddy. This information was radioed to the Polar-
gueen as we departed the area.
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Figure 11. ESMR mosaic: 6/16
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3.5 Fourth data flight—Day 174—Evenes RT
All instruments were operational,

This flight originally scheduled for day 172 had to be postponed until 22 June because of dif-
ficultics with both Goddard and RAL gear.

Pattern *B’ was flown, with the low-level leg flown at 500 along the 6° 20’ E meridian to coin-
clde with intensive surface measurements and the NOAA P-3 transect along that line (the so-called
Onstott line). The conditiors were generally warm and cloudy over all of the MIZEX box, accom-
panied by the gencrally uninteresting radiometric signatures of sea ice near the melting point. As
cbserved from the aircraft, vhe cloud deck secemed to hover over just the MIZEX box, being tan-
talizingly clear just to the north and west! Indeed, the SMMR image of multiyear fraction for this
day indicates a strong MY signature also north and west of the MIZEX box, with the indication
of no MY sea lce within it. It goes without saying that two days earller, when we were unable to
fly, the MY signacure appeared very strongly within the MIZEX area in the SMMR image.

In uddition to providing an excellent visual evaluation of ice conditions along the low-level
transect, our choice of Option ‘B’ permitted obtaining albedo measurements of the solid pack, the
ice margin, and the open sea with varying wave structure, albeit with a solid overcast. The low-
level transect was extended to about 79° 30N, The visual observations confirmed the presence of
fresh showfall over the entire area. Meltponds, although comprising less than 1% of the entire
area, were observed to contain water,

PRECEDING PAGE BLANK NOT TFILMED

65



ORIGNAL Toi

OE 'FGOR Qtjc vl

02/9 LY seuaag Syoen YS1 "Z1 N3y

T2UGUR €371 AN 4372 2RI SOSIERY 3 JWWIF 10 ICERTIY Of $EI;

W0 SN BT T ANS  er LU 281 XI2IR
p w Z¥<53
Q%ﬁ ,u \ Inl
S .
y P ._ﬂl
v M.
g g B2 Hnes?
7\ L/ 2
e
mn.,m_ J
'
X 0

66



0Z/9 “waned amesoly "€} amILy

stmin €55

RH¥3AI S 3uKL S0+30L°2:1 = AWIS

101 16:9»:01 €1 LO:CE:L

IO SINIAT rE5L 22 3N Be 1I 8. X324

02:99:20

HBO

\

[opn

[1

0g -~

-

cml\l
1

8l

aste-

67



MIZEX ESMR DAY 87227 LATFIX 0.00 LONFIX.

-

Figure 14. ESMR mosaic: 6/20

68




3% T
=)

t
LA

OF 'POOR Quiikity

ORgGr

- = o O TTTETT RTINS e - ———es o -

“SAYD ALTHH KON ONY TIEMS LI9IT S°S- &6°6  T°0 972 §:09T 6290T 9L1 £50 £°ZSE IGE0 2°00 910 0°60 69 gLzt LT
S3 6°00-91 6°S5-89 /D /M 572- 9°8 970 §°2 2007 TZ90T 1AL 630 &*2S% 2850 S°00 10 9720 6% 40:22:50/6L1
£:9- 972 »0 %2 W0l L2901 OZX 0%D 9°ZSE Z8:0 S°00 910 £°L0 69 CDIZZ:90/4LT

SN SN HUVDEE HYdE) £°5- 0°Z 1°0- 92 4800 29901 0L 60 2'Z5E 2BEO 9700 10 6'S0 69 BHII2:90/0LT

HAT 32°To-9T G 42-099 2L SH @ 679 T°0 S$°2 6BCOT £090T 69T 650 Q°ESE £950 &°00 910 €750 69 OLITRITO VLT
AdD 3279551 1°22-99 279 d/H 0°G- £°9 0~ £°2 6£00T S890T QL1 1%0 JTESE SRE0 I°10 910 9750 69 925T2190/%2T
ADE 2L 0Y-91 §°62-89 6 /H °S- 8% 50 9°2 £BO0T 2690T IZX S60 O°6SE 49£0 2°I0 9I0 2720 69 HIIITI90/HLT
35700-9T TTIT-69 2/5 &AM 9°5- T°f  £°0 9°2 Sz001 62901 ©9L Z%0 S 8SE £BE0 £°I0 910 6700 &9 TDILIZ:90/bLT
IT00-9T £°21-6% &/ 4N 1= &°1 570 6°2 2Z00I 06901 691 %0 £°89F £9E0 S°I0 910 8°65 99 CS:02:90/5L1

dl 3°25-5T T"I1-1L 2/ Q/H L°~ 2°0- S°0 92 09001 T£90% 691 640 £°BSE $2E0 0°IC 910 T°BS 99 95:02:90/bL%
33°22-91 S°6b-TL £/2 d/M 279~ 17£- 670 O°f L5001 69901 2ZT G40 T°LSE 9950 T°20 910 2°SS €9 2T02:90/421
g~ T°£- L0 &°2 20001 9901 I ©%0 9°95E £850 570 910 &°v5 89 00:02:90/0LT

14 0 JT60-01 6°0v-LL §/7T &/H 179~ 9°2- &°0 6°2 TH00T 29501 T£T 940 £°95% 28E0 §°20 910 1°%5 89 95:61:90/021
30°1-8 0°25~6L B &/H £°5- 272- D°0 S°Z O%00T 92901 651 @LD £°95E G0E0 6°20 9I0 Q°25 B9 BLI6I90/4LT

£°9- €'~ 6&7Z- 5°2 L3001 29901 TLI 05D 9°65% £0%0 S°£0 91D G°8b 99 0D6190/0LL

30°91-8 0725-10 o d/H ©°S~ G E- 9°2- 972 23001 99901 991 90 2°800 L850 9 £0 YIC H°SH §9 L2090/ #2T
FZ2°0%~ H'SE-1I0 &9 A/H 975~ 275~ 6= 2°2 120DL %5501 851 9%0 2°220 4850 S°I0 IID 5°ZH 89 S0:071:90/0L1

6°9- Z2'E- 979- L£°2 02001 SHI0T TLI 260 27520 49%0 T°T0 910 £°I% 83 00:BT:90/%IT

I ZE-H L°SE-6L W5 d/H 979~ 9°5- H°f £2°2 T200T 65901 691 £%0 17520 42E0 9700 910 &°1I% 899 F9:ZI:90/0iL
32°22-5 £TIE-6L Wb A/H 675~ 2°2- 9°S £°2 2916 S6501 QLI ©@%0 0°T20 93F0 ©°65 SIO 2°0Y B9 HOLT:90/bLL
557895 T795-109 uf d/M 275~ 672~ 6°E£5-5°2 £280 02201 Z21 240 £'0I0 SL50 2°65 SID 1°5E £ SEIZTI90 0T
25-93-5 9°95-10 2 d/M 25~ @°2- SLT-%°% T626 9YO0I €21 14D @°2%0 H250 9795 STD $°0% 6% H2ILLI00/HLL

IT e £°98-62 oT /U I°5- Q2= TS0 2°T 2965 %II0L 991 B0 TT6H0 L0 O°FS SI0 E°LE 09 OLZE90/%IX

59 92~ I°0 L2 60%8 T290T 99T 00 2640 CUE0 2°15 Si0 b 9% €9 QOIAT90/02T

35°8T-4 6°9L~6L D A/ 9°% £72- 5°0 9°2 958 £2I0T Y91 £4%0 T°6%0 CBEO0 9°15 STD 9% 89 BI91:90/6LT
3%S0-£ 6°95-18 £ &/H 975~ 9°T- O°T %°2 5266 THI0L S9T &40 I'6%0 €0T0 I°6H SIO G°SE 89 9%i91:90/%21
20°6T-G 22-I8 9 /M L9~ O7Z- 9°92 2°Z TI00T 65201 Q21 £50 2°520 9580 O°£b SI0 §°2f €99 QU:9L:90/%L1

9°9=- 2°%- 0 T @2 G%Z 9%T20T 991 250 57600 T6T0 2°2b SI0 2'1IE €9 COI9T-90/%21

07S1-2 0°L%-62 9 &/H £°9- 1§~ 9792 9°2 9fZf OHZQT 291 150 $°900 0550 2-2b SI0 6°0% ©99 B5SLI90/%2X
20°6T-9 0°22-0L & /M 975~ £°F~ 2792 S°E €66 00T 991 150 6°2SE 1850 °Zb SI0 662 B9 BHISTII0/LLT

S /M 2T Bt= 2042 908 2600 STOT £9T1 0D I°CQ0E o%I0 6799 SI0 5722 §9 YI:SL:90/%L

CEINE0M MO LTY UTOVH S0~ To%= 2792 972 426 HXI0T &9 9£0 £°952 2HI0 5°2b SI0 £°22 99 HISL:90/62E
SCONST 438 ID°SI-6T 0°05-42 T d/H 6°5~ 1°9- 679 1L E£55 920X L9T 650 2°992 SEEC 1°6% 510 Y°Z2 89 8DISI:50/4LK
2'%- S°f- 02 e 2092 ISTOT 691 2%0 (°0L2 9250 S°0% 510 8792 99 00 SI:99/%L

INCU-9T £7LT-69 2 A/M T°9~ 0°%- £°C £°9 52 YEIOT 24K 940 &°242 L2800 918 SI0 2792 89 95906
I2°60~9T T°02-89 1 &/ 2°G- &2~ @'IE-9°2 o2 25101 24T OGS0 9°502 ST50 L7890 ST0 9°92 99 @bl 9/ 4LT

“I04- TDROM 10N HIRBOTE HETEd ST 91~ £te2-97r 52 £106 &LT 690 07205 9520 S5°ST SI0 T°92 859 BE4II90/wI
TAYCAL HIIL VISSD3D D4 WiY0 T4IL TV3H %°2- It0 @il 1°9 &2 9190 ELT £%0 L°50% I%9ED 9785 S10 2752 99 22iol:90/ vl
CSREAISIEAT L0~ 98 S22 9L wd SI8L SPL OL0 ¢°SL2 1250 £°20 910 &752 €9 ¢Di6Y:90/LLT

2 AR0ITY S°3- 2'] L2 §°¢ o2 5994 £91 GE0 0°0L2 HIED 0°¢D FT0 %2 BY QU HISM/vLL

SUST f22 DM £°0- S8  &7L2 97k =2 2692 €91 L50 £°292 NS0 940 910 £ Y2 89 GSIFLI90/VLX

2T AVD MYTUL RT0 9 9792 92 42 265%2 99T 650 27552 30%0 2°S% 9I0 £°42 99 $S-ELI0sviT

45 60 SC HIL 440 Tk 9°0- b9 S792 72 2 €0EL S91 HD STTIG2 SO0L0 2°50 910 ©°62 99 25:ET:90/RLT

O°F 9% 10 63 922 YL09 &SI 420 H°9%2 0220 S°9I 910 2°52 89 ODER:90/%iL

6°8  6°LT Z°6T-1°0T S2&  6%1b 99T S50 ©°592 Y520 £722 910 £°92 99 0032Li90/BLT

T°11 191 9°6 S°OT Z22 2:%2 ©O0 910 £°942 1220 2°6F 910 £°92 €9 COSELi90/GLL

2SI L7411 270 2% O22 £3f 120 GCD S°ELI &S0 Z°0b 910 S°62 89 4D:0Y:90/0LL

& €1 9T S°Y- £°0- Q2L 28f 122 6I1 &'v2d 00D 2TOH 910 HTOE 89 0976000/ HLT

9°ST 941 470~ 9°0~ 92L& £LZ USE 26D §°4SE 2200 T 0% 210 2'0f 99 G0ED:90/%LL

25T £°4% L0~ ©°0- 222 IBZ  ©5F YOI 7651 L100 1°0% 910 6°62 83 0O20:50/02T

I°6T S°2I 9°0- 270 2z 29fL 992 TLL 0°692 TIOOD Y*0% SI0 9762 89 QD:90SO/bIT

9791 2°LT 9°E- £°0- 92%L £82  ISE SLT 9°ASE 2000 £°0% 910 =62 899 0LIS0I90 WX

672X 27IT LI~ 270- 924 QAL £00 IZY »°SC0 000D S 0b 910 . €2 99 B0i&0:S0/%EL

2°GT L°LT L°1- L°0- f22  0BE 500 IZT STECD QUOG S O% 910 3°62 8% 02:£):90/62T

&°6T 5°02 271~ £°0- 92¢& 95L €00 T2T S'£00 QOUC S*Gb 910 S°62 89 00°20:90/0LT

S'9T £°52 971~ 2°0- 922 §£22 €00 I2T STE00 GCDD S°0b 9I0 S°62 89 0O:TII9U/4LI

£5T £°92 L°1I- %0~ J2Z @il 0D €21 STE00 CCOO S5°0% 910 S°62 89 0D=COSO/WLT

6°%1 2°0F 9°I- Z2°0- 221 42 SO0 £2X S°TECD 000D S°0% S%0 S°62 89 00:65:S0/tAT

ST T'SE 2°I- 2°'Q- 29192 €54 €00 S2I S°£00 COGO 5°0% 910 S°62 89 CO:RSISO/vLT

0°ST £°.5 £°T- £°0~ £9%82 £9¢ QOO 020 G°° 10 CCCO G°00 GOD D00 0D B2:2S:50/62T

HIV U T8 H)ld Huovd SiHd MI0 0dS o S OdS  ——GN0T1-~ ==ifle= =eeuifllre=—

—cHil~— ==3ICMXL1TY- ~~CNIH- IGRHL GHS
XLZIH -—— 9 "ON 1IH9I1d -~ SO0 1HIId SYOmY 66T NVaA

69



2°€5- 9°S- 0°Z- S°2 O096IE L6625 £52 £90 T°92f £4%0 D790 610 9'SE bE 00:S0:L0/22T
. 0°%5- 0°9= T°22-"2 ZLOTIE t962E 142 2ID 9°$SE 2240 T'S1 673 2792 Y2 C0IS0IA0/4LT
6 £0 L0 CNVIST ¥¥3E 2°95- £75- Y702-572 I2ZIE £B62E &%2 OfO @655 Y850 S 21 #c0 2°2Z YL 2S3E0LD/AT
*7 0°55- 9°5= &°TI-6°2 S2ZI% BT62E 592 890 HS0D CHYD D°2T 610 S92 %2 GHILOIZO/LEL
g°%5- §°5- §-0= 2°2 9002E 2H6ZTE ZH2 £90 H°S0D T6LD £°20 610 2°Q2 L 0OFSDLO/5IT
g°855- L9~ S§°0- L2 mgum 2962 992 490 S°S00 0640 00 610 §*2T ¢£ Q020:L0/621
“SOUTNISOIYEES QLT Bebhi- £°%- %0~ %°2 TF52E 992 90 5°500 0640 %700 410 £°2T b2 85110720/0L1
. £°95~ 5= L°0~ 972 uauu 5962€ 652 290 £°500 68%0 S°t5 GI0 879D b2 0DTOZZO/MIT
. 04 1Y ATHIA0EA SHINEOM tON ST ISYAS 2 I°G5~ &°T- B8°0- S*2 03902% G562 6%2 890 6°v00 €ub0 £°15 BI0 600 %2 2500520/
SN (207 N ST SHIHLANIAT CY ISTINIIHD INTHA SYOO¥ £°65- 9°0- T-T- b2 0202 25625 USE 830 £°¢0D €840 6£°6% V10 6°85 T2 9T09°L0/4LT
. 2°85- §°§- 9°0- 2°2 S202E 9562E 692 290 0'S00 98%0 H'B% P10 0745 ££ 00 00:I0/4IT
SETMB0AVELS CS/0S MON ST ONY SUIRSIHIO STAVALSOUIY b 25~ 5°0 @°0- £°2 0Z02E G962 152 990 200 £0%D 2'5v G0 225 £ 07165130/LST
€25~ 6°§~ 0~ »°2 T0I2E OZEZE 052 990 £°%00 990 T°Zb O10 878% ££ Q0:65:90/4L1
9795~ 21~ I°2- £°2 SIIec t£62t 252 190 1°Z00 9BY0 2795 G10 0'I% £ ODBGEG0/ULX
I8 XIZIH THR SIHIVOULIY SUVSLSaLIy Ot/0T 145~ 5 1I- 0°2- 572 & 62625 252 290 1200 984D 6°SE 910 5°0¢ ££2 95:25390/%L1
§795- §°0T- 0§ 6°2 2ZII2E U562€ 052 150 %7200 9740 9762 610 £ £F £ 00325390/0LT
1-25- £'9I- 0~ 52 22I2E £562% 262 %90 9°%00 UL H'E2 RI0 £°52 ££ 00:9339Q/0iT
§-55- 0'g- 2°G 52 Z9I2% £362t Ia2 290 ©'500 IeHD &°L1 O10 97T £2 00:55:90/4L1
£795- &°TI- £°Q 9°2 29T2f 05625 252 090 6°900 0840 G°21 910 2'60 £2 00:4GI°0/4LL
6*65- §£°T- 90 9°2 ¢6IZE 0952€ 152 950 T°SOD 6290 0720 910 €10 £ DOTESISU/HLL
295~ %"T- £'0 §£°2 S6I2E L5528 052 £50 $'S00 R4%0 9°10 910 0745 2L 00:25190/47L
“SITINWODIYELS CHOIAJSNENS 295~ 8°2 2°0- £°2 2¢2eE £262E 992 050 1°900 22%0 L7685 LL0 &6'ab 22 £23TGI90/0IE
“Sd¢y IITHM INSIY ZHI HO2A SIGH 02 (3245 (NIM 3394ERS 2°65- 2°T  T°0 £°2 S922% E262% 9%Z §%0 97900 4450 915 210 0°8 2£ SIISI90/0LT
055~ 5*2 20D 9°2 0Z22f §£9625 Yu2 S%0 S°900 5260 S°95 210 H°9b 2L GRIIS90/0IT
+S4y3 JIGM JEOTT *TIEHS DO SSTUOSIIVELS INITHId 05 X09 HIVOHdEY 55 6°2 IO §°2 Z£22% 6962€ T6Z &0 9°900 9I%D £°S55 ZI0 0°Sh 24 05703 2G0/VAT
0°$5- 0't~ 2°0- 6°2 ZSZ2E SS62E GHZ 390 97900 S249 U145 ZI0 9.8% 22 O0iQSI%0/0IX
£45- 9" T-0=~ 92 25225 2S62% THZ 4h0 9°900 6I50 2°9% 210 1'QE 22 GOI6%ISD/HiL
0°c5- 6°TI- Q"0 972 9922 YAL2E 2c2 840 L7900 S840 0°1H LI0 O°5e 22 CNBYISO/HIT
1°65- B9~ 2°0 o2 £H22E I662% HE2 %90 1°200 T&00 6°SE 210 6°%L 22 OO:L9i00/bIT
£S5~ 9°L1- 20~ £°2 TSc2E SP62E S52 140 S°Z60 T0SD B70% A0 979D 2L QD:9HI90/BLT
£°£5- §°02- 2°0- 2°2 ZXZ2E G952 QE2 SY0 0°200 £IS0 2752 £I0 9785 EZ Q0:SHIiS0/bIT
4965~ S 91= £°0 22 0222% DL62E S22 090 H°90D 6150 £°0Z 210 &'6% T2 Q0:HLIGO/NLT
S*b5 9°OI- 2°0~ §°2 29225 $962E Y22 850 §5°900 GIa0 2°ST 210 976 IZ QO:EHIS0AGLL
2°55- Pt~ €0 £2°2 T661E 10925 9I2 090 I'ZQD BISO 40 ZIG £S5 L QD:Z2LIG0/YZL
£ %5~ S 4T- 2°0 2°2 2Z05I% »9l2f 912 950 H°200 ZIS0 S°50 ZI0 2°92 TZ 00T 90/9LT
2°29- §°GT- £°0- 27§ 9IE0E TISTE SI2 ZGD 7400 TS0 200 210 G791 1L QD0LI92/4LE
2°065- £°9T~ o*0 9°f 26I0% SCE0S €0Z 250 E'800 £O50 6°55 Y10 £°90 LE CO6E:YOSYIE
L*Eb~ *0T=- B°0 £°€ [9:562 L2662 802 £50 Z°€00 €540 £°15 910 6165 O ODBEIO/BIY
§°9b- T-£T~ £°0 §°§ 21992 6262 502 £50 £°800 1650 6°9b 910 6°15 OL C0I2E:90/5LK
935~ 04T~ 2°0 9'S SE2L2 62202 402 S%0 97H00 264D 9°2b 910 T°¥H OF OOFEF0A0LY
g2y 0°02~ 0°0 £'% 06892 OYvb2 102 140 9840 2240 &°6% 910 195 02 GOISTI90/0IT
b E- §'G= 2°0~ 26 TI252 5292 26T TH0 2°400 99%0 £°4S 910 L°02 0L 20:9E290/ 0T
£°GF- T°G= 00 O°F 5S:i%2 2bL25T 65T 250 §°600 95%0 2°0f 910 L1 02 CDIEEIS0 WL
§EE- 2°TI- €'0 %% 2952 bHIL2 ST %50 27010 Sbb0 2°92 910 9°S1 0 CO:ZEIZ0/NLL
0'0f- £*5- 1'0 9°¢ 91622 61622 23T 150 27010 SE%0 -2 910 9790 BZ COTRIO/HLL
982~ G0~ 2°0 O w0I2 S6ST2 €21 920 8010 S240 9°61 9I0 765 69 GD:0EI90/%IL
2°22= 891~ H*0= £'b QUSAT1 28002 691 820 T'II0 SILD 2791 910 £725 59 QBAZISO/UIT
2+22- &°21- 0°0 9'b OITELl S%951 I9; 350 6°1II0 6O%0 O°ST JI8 9:Sb 69 ODSGZ90/LZL
9-8l- 20T~ 92°0- 1'S 5195I &%L21 95K »EQ 2°2I0 0GLD 9°6D SI0 076E 69 003223190/%LL
65~ 2*4= T°0- @5 2I86L $OUST 99T SE0 £°110 S5E0 790 910 S 2ZE 69 J0392:90/4%L1
TITMS IHSIY 0°2T- 2°S~ ©§°I~ 5°§ STIET 089ST 921 250 O°ZI0 1650 9750 910 £°92 69 80I92:150/0IT
NITS THL 2D O SHL AV SdU) JRTHM O TUEI- £°0- 6°0- 2°% 6362F £ESEL 241 S50 ©°210 GRED L E0 910 £792 69 20:SZIU/MLE
92T~ T'T  G°'I- §°6 026T¢ &LLST SLT 950 5°TI0 2810 H°50 910 2°92 62 QRIS2:90/50LF
"3 SHA ITHEINDD 108 OIG ONY O3NVE SH WS 30 N2 ﬂ 0I- 99 &°2- &6 SS927 GHTEL H4I £¥0 Z°'ST0 INE0 £°20 SI10 £ 62 £9 SvILZISO/HLL
6°9= T°2 @°¢ 1-& 29901 TS2IT SLT O%0 9210 2050 5°6S SI0 6761 69 GO79290/0LT
0T 3 9ESSTI0 tOl H S°P189 M gy E2°90 4N T miooNd ) S~ 0°%  o'ST I'% OSIOT TELOT 22T Ob0 SUBST 450 6705 SI0 £°61 69 HBIL2:90/hi1
*YSHYH 3E£°65~91 5°2v-89 £/T &/H L7 ml 9'g¢ 10 62 S:16 6590 94K 850 T°29% UHS0 465 SI0 0°ST 69 $LiESI90/0LIT
2 b~ o.ﬁ £°0 9*2 2055 3290T 691 ObD 6°IS% LU0 $'65 SI0 $°EI 69 QDIE2;90/HLT
S0 14 3 9°65S10 HO1 N T°SI5% (N 55°22°90 IWIL T KT A0 LMYLS mxR H°%- 96 T'0 S'2 1856 TZ90I LY 6%0 BUASE IRS0 9765 SI0 T7EI 6% 95ic2i90/0.1
“SArd IAIKH ON SHROTIOIHHOD £°% 2°0T ©°0 9°2 9286 52yoi .41 950 S°ISE 0SE0 0°0D 910 & 0T 69 0S322:90/bL1
B T4 HOLd MYOYY, S3Nd UI0 O0dS OVEAH €4S —~O0i-- -=iV1-- ===3HLI-—
—e=dHIt—~ IUNQ—EAGI .'g.ul INHE QUI

¥ZM *ON IKIIT3 --- S07 IHOYId SYIOV ¥86T VIR

70



I

HIZEX
== AL TITUDE==~

SFD DIR PRES RADAR PTCH ROLL

YEAR 198% ADDAS FLIGHT LOG —— FLIGHT D).
GRD TRUE
===TIHE~== =~LAT== -=L0NG~- SFD HEAD

Briemat, p,.0m:
OE PoOR QuaLrTy

FL 329

07.69.52 LaF 7939.5 M L0 CTSIGG F

i
]
|
§
:

» CLOUDS LOOK VERY THICK.
STRATOCIARILUS. DTCK 40 PERCERT STRATOCOMNUS AND CRN STE.

ZSSIBUASIJGH.
THE 10710
SURF,

NG
uzm

¥ BE RAINING.
FLYDNG QVER CLOUDS ASSCCIATED HITH THE L0H CLEXDS UVER SVALBARD.

START OF BUN 1010 STRATOCUARILUS.
THE
R

-7 10/10 STRATOCIMULUS AND PATCHES OF ALTOSTRATUS,
100 PERCENT STRATUS

;
4
B
|

e NooMe 23eun et NQM RNE w NOMEM =HR3N ONNNG Mo ORN nEHOMG PO MNDOMNO

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

p NGRY SYRYE FINTY FYIND VIRSY VOUNY ISVY OUVE SHNRT ONEHE ARV

DMNOs POFMD NFOOWN ANOOM r-o-om'u ""U.h.ﬁ.ll'! IQ‘OOHJM HNAND N APeW qomhm !DDMN Nomqh

..............................

PPERT PANNT P99TT 975953 95383 ORHay Nyggd d&??° rigrinid ogiggd dodda Fagud

T TTTTE TR T 1 (RO (O
NOMOM MOOmMY hNfdd OOMNN  FNLINL h’!h_q»:l "-ﬂ;bﬂm -cl.nomn WM UM FONIN MOWNOY

NN NANGN NNNMN NNNNN NN NN MNNMN NNGNN MMNNE cMe Manen e

Rk FhHdR ﬁg'°§ SRSRR S2P0 2Rnus hasgs gaéas SERER 5 H 3“§°§ E R
ArAnd feoed 2 gé AORAR BORAR BRONM RARAR HRRon mﬁamé mgﬁﬁ Haag ggﬁﬁ
MO LD Lagoal -] -] 1] 0 8 L] Py [51]) (7] (] Y MMMy el (. 1=]
BARAS Zhahh H9397 £53%° J0IYn HRAD: ShNd MRRAY JNGR ARPNS Shakd RRNNR
RRESS RRORS GSREE REREE DomEd foed SOORR ROSRR RedR nofsk Dxsge afvsx

-3 LN .3 [

HESST BRSES 33332 2333 LNARY H9938 Sp¥sY SAGRR SRRIR AENER E§§§§ oREsh
SERUN SBmes HENEE ¥S5BD ANUAR SNASR SRSSN NNNN NUOMN g8fSn HHARS §AA%

Nt Nhoh uMSCO Qll!ml"l@ MMM NOYAIN DSNAM HONOO OIJ’NOO hﬂ)QHN h\fﬁ\DH OOQ\TN

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

amENn piten meddy ugegn cehnn Se.nd $eeay umwus uwum S’“kE RERRR 2
93953 ﬁ E5288 S3XEY F458% 8 35283 S33Y 38053 JOSRE ERERS 58558

Uit hunmm NMOEA NANNH SUliN NOCON SHOROO QoUW ORKM WO MM MMnGe  Omumd
nllr: lllllllllllllllll 0‘lh: lllllllllllll ml- '.Ohﬂ.d ﬂ:h:d:\!:d: ﬂcﬂoa \’.J"O.Q'
Ha‘ﬂl\l cQoTm ﬂng\-‘rm ~HOogm mmaog FNoinm ﬂmmnm aanng Qvaa MMFFE S S

a a
so5n8 o8oho Sooes 55582 S5%%8 gANs d99S5 28558 gHS88 §H8855 82558 £58ss
MOBAE COSHS BOMND dNAdH OEANG NOMOM GMNON NOHOR ARHME DROIN 9ESBN anan

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

SRS B98AY DARSTE NEEAN SNYG? WEBdd NNESE SSNY S5N8F SRShS 847N WR9ey

[=1-1-1-T-B 1.1 1-7-] oot0 oo oSoono Saoo aOgQND aNOpe NOoOOS a0ood 200 oOMNaoo
ooONoD rNoOOD oo goRan QDOWND O0O00 QALQUND GMMUIC ONOOe CDORO nnl:l-ru Ninaoa
Illhl&laé: ;Rs L) Nl-&l '.3 gaas.' ﬁllss 1] ”.'Og .l“ ..'.3 33!@0 h..a‘ ,.":h;; L] h a o
5589 S8SAN ANSRS DRASH QNSSN GNAGE ARGMR SRRRR GRAGS JO0Id ehded fegad
h'é'ahh- thgE sfe\féhh gfgg%h féhggs hlé-hh's §h§h§ [ SNE h§ Pabu Pt bubebe SEEN §h§§h
) Y N
I | L] b e N~
§==ﬂ= REERR REERE SRERS ::H:g RHRHR FRAAR ARRAR MRRRE NNRNR RNNRR SRNSN



B i

=

e itk il Dk TR e AL TS

"N SIHL 20 BUVIS ZHL LY QIUHY O O 2°21- 5°
2°gb- £°2I~ b0~ 2
S N3 4D ANYIS ssw 1*SH- $°0I- £°0
86y g [~ 2'9 22
8 g 1°21I- 976 572

“33x ggégggmﬂgggugwﬁlwmﬁm.

62 14 3 9°T29C0 NOA M 9°'8beL 1N 6E722°60 THIL

628 T4 3 9TATLCD M) N O°9ISHZ AWI EE°HZTED  SHIL £ m ioodE 1 Y9 0TI o
Qo= 11~ 9
CEIVINEOOLYVELS 0T/0T NOY 40 &3 6725 0°2T~ S°
9 2°21- &
£ 21~ 1T°
L% Q-zy- 2*
s° 5'8- £°
“SOTNAR0AYALS 01/0T 931 STHL SHOTY 5° 62T~ 5°
o £ EI- 9
o 9°£EI- &°
F% L7 E1- 5°
o 251~ T*
a* S ET- 9°
5 9°5I~ &°
e S EI- S8*
T £°2I= &°
e e~ S
"SITUEEDOLYEIS OL/0T 0° " I1- 5™
£0l- 5

*440 YYD

)

9995 F9999 S5 99N 9990 S9NY S9N ?????

omomm ONWMM DNH@D comem onnm

F )
DOD

628 T3 I 0°STLCO HOY M 6 vEIR 1V &5°90°60  ZHIL E NI A0 IHYAS wes

"NO QICHA 02 20 €0

5

“HEML ND SEOT4 3IX STEVT A SNIUEH NOILVEINERNOD 301 INIIHIS 06
62Z 14 3 9°61ECD ND1 N g°uHID AV S£°50°60  SHEL 2 N oo I

BT ANPPS

7
ThHan oneud

7 5

N STHR 80 QuaGHd OGN

NGB
et
e

a
€
o
4
T
a°
1
£
g
I°
g°
£
“¥¥313 SE 321 SONO1d o - =Euﬂﬂmma=§M
y b
a"
6
2"
a°
£
]
0
9"
Q

M o

N
L

ﬂqsgﬁt.m 0T/0T &°¢

a2t- 0
Yoo~ 6°
6t~ E"
“STHRFROAVELS OL/0T & 4b—
*3IVA 33T 40 I TN AW 3T QINOHS SHOEVOYE Hodd I

T

MY Pd g P hol-ﬂvDM ONG‘I\-H

-4
5 9
G- 5°
“INITHIL § NOLLVELGEINGD 30T K-ob- b°
TN 06 PTIAVELNIRDD 33T 2*9%-

2+
995 O
3T OIEYY 3HL 20 ZhOS 335 SINOTD ZHL NI MyaHa 9°9%— [2*

f ﬁ:ﬂ?ﬁ s o

%E

L]

EICE ]

rO Rt

N NN NN NMNMNN NNNNMO

R ]

F9999 99997 §997F 7o°44
NNOO. OFEOr OFFHDN NNMNN MK

l.n

¥y
N

e
7%

4 4 44 .
LI R R

MAOQO NN N

[RCI N |
LTI}

L]

e e e,

N‘\INN NN NNONN NNNNN NNN

L]
mHNAﬂ M ON

jtﬂ

A

B o999 79999 F9997 99999 o999

P
L
P RN

3

6L OO:92IE0/0LT

v e

ong ooooo

o000 QDOUDO OO0 O0Oo0D0D
e

-
22OV GG NOSHD NHHGO Namye

oDoD O
" e
.

| gded snndd 9iddd

D40
5 BRENR Shnme 29

62 003 cw.mb\ehﬁ
6L HYLIE2IB0SVLL

00 ESIBO/YLT

S601E LS52X% Y12 Z1I0 T°CRT

26YIE $552F 902 610 %°OSI
ZLOIE SS62E 402 020 S5°061
295Is 2952€ €02 €20 S°CHE 8
SZHIT £962€ Sic 020 T°0BL 6450
TISTE TS62E 302 610 6°6LT 05bD &

5 22Ohe sRme
£% 3

WrNG OMOND D_Mﬁl-hﬂ
gs Ndus 99mde udnss dondd avde

P58 PEEHS QRIRE SRSRR R

aNg ooond

g

e

2161t BA/HLT
OTSTIE Y5628 £12 120 9°08T GSHD 6°£K QDI6T:80/YLT
BAELE EGGZE T2 120 Y°0BL ISWD O°:T 2¢ ¥

QeLXE 2562¢ IS 120 &°09T £540 £°2K Z0
CLELE SG62F OT2 QZ0 0°08T S5v0 S°LE 200
LLETT 19625 £02 £20 T"OBI 95%0 %°0f IC0

EGEIE QL62% £02 4T0 27097 SG%0 2°60 200
£9SIE 0962E 202 220 0°0RL S5%0 980 ZOQ
LBEIE 562 $02 020 6°62T £5%0 9°20 ZC00
IBLLE 29425 102 T20 T'OBL TSY0 T°Z0 200
T65XE 69625 002 22D 9°6IT 054 2'90 Z00
OIEIE 99625 102 20 97621 6940 1720 200
18E]

6DEIE R462E S02 6T

Q
)
C5ETET awsZs €02 610
Q
0

o
u
3
=
&
2
L]

o
(21
=
5
g
T
g

oz mﬂ.wn\qh.n

oDonD
a8
i
: e
g
3
-

I

D Moo
28 08 BE Wb

+

g

i

L)

SOLG0/ 02T
E36080/52F
0260B0/4LY
"S0 Z0G 6°%E 18 O0S:ED:e0/%2Y
40 L00 °%% T8 9E:80:80/421

~L0 £00 O°T% 18 COSR0:N0/02T
“£e £00 S°2b 18 003Z0:80/021
~ib% L0D 5769 19 O£:90:E0/%21
“60 500 0°B5 1@ 00390380/02T
T 800 8*%b IR YEIS0B0/5LT

9L 900 270% I8 COSDIRD/ VAT

M
8
o
N
o
=}
N
[~
[
Q
@
]
[
P
-
"
1]
a2
[=]
e
5

§§§§ §§§

GEEIE B462S SIZ LI0 2°8St

L8EIE G562F SI2 910 6°95%
OILIE 2560 222 &I0 O°65%
6BEIL 9562E 22 SI0 6°0SE
L8EIE 95562E 222 HIO0 €°9SE
GBEIE GI52E 922 Y10 2 5%

m
mmmummmwmmwﬂum_”oo.mmmmh eﬂmnuo
EBEIE S552% HIZ SI0 0°6SE &£40 6761 900 9
BOHIE H352C 222 210 0°4SE &%) S°41 €00 S
E6E1E $G52E B2 SI0 9°8SE T340 9761 60D &
TOYIE 2552E 922 SI0 8°85E 2840 &°61 80D ¢°8

SBEIE LY652E 622 SI0 9°6SE 840 2°61 €00 5°0

RERR
g §ssss §
A

g CO:¢0:80/0LT

95:E0:80/0LE
2EIE03B0/ULT
0O £0:80/0LX
0:20:B0/0LE
BI0ED BLT

1}

q

0D:00180/0LT
00265 20/02T
002053 20/0LF
SINIE 052K 622 SI0 S°6SE TBE0 2°4T 800 h b 0B L5L5:20/00T
COSIE §9%62E 2E2 LIO S°BSE $240 £°61 810 H°6S CF *> L5220/0IiT

E0LIE $562% 622 LI0 9°8SE €850 &°ST €00 U 95 OF GASLG:20/04T
BOLIE G262E 12 10 £785: Te4D 4T 800 1°92 OF Q0:95°20/%2%
FOLIE LLEZE 2EZ LID T'QSE £000 2°51 00D $°02 08 QO:55:20/02T
GILIE 09625 IEZ LI0 2°8SE £BH0 £°6T ©J0 96T 0D BHIOGIZ0/HLT
Z2HIE Z56TE LET VIO £°ESE ZBHL £0T 800 9 ST 08 92:45:20/041

GOLIE S552F SE2 £L10 STUSE 26%0 £°0T 6800 £°2I 0F COIGSIZ0/0IT
£2SHIE JS5ZF SIT L10 H'USE ZEYD %701 GO0 E°0T 07 4biES:20/021
ISYIZ Z562E 2 SID 2°85% 2040 ©°'61 €00 6740 09 SDIE5:2Q/6.T
BYUIE 2S52E 652 GI0 Z2°95E 2880 o1 €00 2°90 08 COIESIL0/02T
09%IE 25528 152 810 £785E 1I68Y0 T°4T 600 9°00 05 YEiTH3L0/0.T

o
o

o ZAUNe SNgnM koo
&

talatnlnl

338 RBITE

Ky

Fgtis dsdan

HAld YOV S3NG YIO 045 QV¥3H 0dS —-SNOT~~ ==iVl~= ==eeIHIl—

==-J0MILITY=- -~0HIM- JMil Q5
KIZIN - 8 "GN IHIITd --- 307 HITTI SYCOV I5T uvaA

72



TEHP ===
AR

=

SPD HERD SPD DIR PRES RADAR #TCH ROLL

GRD TRUE ~HIND-- ~ALTITUDE—

YEAR 1989 AUDAS FLIGHT 10G ~-- FLIGHE KD.
—reeTIHE === ==lAT— ==LOHG~~

ORIC . os
OF 'POGI QUisnts 4

FL 329
L 329
™ 529

LAT 7981.7 B WK CM29.6 € FL 329
09.C%.35 LAT 7943.5 H 10N COS29.6 E  FL 229

C8.6%.57 LAY B133.9 N EON CDAG9.5 E
09.01.25 LAT 7531.5 N LON QI52D.7 E

TIME C3.42.07 LAT B1643.6 H LN CISC5.7 €
09.0%.23

mE

OF ATRCRAFT SOM: 20 0 30 KHDTICAL HILES CAM SEE ICE.
START OF RIS 10710 STRATUS STRATCCLRATNAUS.
=
TDE
THNE

ARE THREE ICE ECDIES.
END OF KIN_ 5

PHOTO ON RIN 5.

FracCURED 208F ICE CCELENTRAYI(N A FEW PERCENT.
STARY OF RIEl 5

END OF FRACTURED ICE ZONE ICE CONCENTRATION 30 FERCENT.

10710 STRATOULRULUS.

10720 STRATUS STRATOCIREIUS AS HE AFFHOACH THE END OF TRIS RUN.

TO THE MIRTH THE ICE IS CLEAR ABDUT S5 FERCENT CONCENTRATICN.

TO THE KEST THE ITE EDGE FUSITION IS RIGNING GENTRALLY MCRIR/SUUTH.
SEE THE HATER AND KD ICE AT THE END CF THIS LEG.

B0 PHOTD ON LAST RN AMD NONE ON THIS HUM SD FAR.
L0 FREE CONIDITON ON SOUTH END OF THE BONX.

é
g

10710 STRATOCIRENUS,

& § g =2

GOODH MAMOR NODQE PEMOM COING CHNMEM MREOFM ROYOM VOODOM NOOOM OGO SMOENL

TIFTT FIITT F9997 FYITT YVIEY YIVIT FIOVY YVIEY IIVIV THOVY FIIGY 4NSY
SONOD mMeNDF SN O@_'O.IU'O. VORRM HIOMO AV BNeMO O@YOS P,NQ:’:C‘ nsMmh NSt~
sess sy dmads dddde oddds goddd ddddd dddd SNddd SedRN ddfed geddd

SO0AW MEHET NENEH MOMEM MORNS OONINM OINHE BINEO MEMBhE NEhoh JNDOSO NUIO'G&!

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

€MSQ QIOCQ H00SO HEO0Q QUERY Gordd OLOGM HOONY ANNAN GO0 MNOSE 0OR0e
NN DN NN NN NNMAIN NN N NN NN NN N NNNNG NN A
R §333§ ARaRY 53“ fejuds b 335 S S9TEE Baaud sounn Egﬂkﬂ §°§ﬂg - Fo) A
SosBE cocot HMhR BLLGM GRSHR BARS RARGR BRCo CBOSE DORON Reces s
Ty rr Ly
PMRRMM Mmman MRmm mmmme e ARAER AN MR peani prNsil mb o s
NANNG STAGN SRSS0 SSRGS RGNSS HRNNR prmu pessw sunme senes onsan v
55920 9500 faas gamns naaus sesng Smune Ssmed DNNGN NONGS SESNN hheen
ooy Gongry Naaey dhagh ohme Rodun hosdd COMOM $OSaR SNaMD outNk hNMeO
Eides SHsad paddd MASSS AYitd SENNR NEENE KRRQR SRERR ARRRN dndad s
\D\D\Dkk gﬂ‘ -] NN 3233 ] CIC’NE [v. 3 mu +A MY M DD O GEQEE [ J=-T=T_]
SEESE £ESE3 29002 22997 J9%5% D200 2209 JINY 1uyer suzuh aonen Rress
DM Dbt QOFON NMEUM OMID M NN MO N MO ONMOY M N =M

mece andne 6o 948% Mo MNGR WMNAn SNBER gMasy IMDAN QURee mew 3 anamy
snddd S0ddd dSE5S g9dss auddy oo NAsHd SsgSd dnddd SdN8d AYARY SENNS
2220 22082 ssess ssasy guans geggs gsgaw aauan guang ades uigss 2ass
oQQO0 OUOOQ0D CO00D VD000 C0OoOR 00DO0E 000D QPROLD UDODD OPOLEe Qoood Lotoe
DONIO GOVND hDhﬂ.\e N.O.C!Q_I\: n-‘qo.om 0:0'0_":!4! QANFE MMAMN NONNG MHOOE HONRE 3000
85955 SaN%h AgAhS Se9Ssd SYdvY MuSSS Andad §INGE dNsRe vgudd ddddy dengs
28228 $888% 98838 SUUsT SUE9Y 9OUSS 99993 99933 SBBRN QRMRN IARRR RARRR

Nhee BRo25 98882 S5RShH 88585 B8RS SS8883 458455 58888 898359 938y 28923
AORRE HAMGN Eho0h DOOEO MAGRE SHNNS ROOOM HNMMS (ORGE BOdEe GMees Shne
Gacam PREER SNAR PRNGS Tidog Sooee cseqﬁ LHEEES HEhA% 88822 & 3 28833
Ceononeant aratasnins aauinlains WMAIEE SEENY CUNLT SUSUN hunNa Whavin 000oo aooon Qooco
CEECR BBGOT GOe88 G8RES BBCGL SUCLE SUGES SBS0S 23288 B955e S8S5T 88855
3357 23333 35333 BBaSS 33530 S30SF SASS NSSSS 33NAT 3535 SSSS8 35538
et ARt At P st et et e et et i e



AIR

I, % N
IR

MIZEX

—

a
GRD TRUE =-HIND-—- -ALTITUDE--
==L ===~ ==LAT=—— +=L0NG-- SPD HEAD SPD PIR FRES RADAR PTCH KOLL

YEAR 1984 ADDAS FLIBHT LOG --—— FLIGHT NO.

FL 323

09.30.27 LAT B136.9 8 LN CCSIB.0E FL Q7

09.18.57 UAT 8137.0 H LOH CI3&D.% E

CRMERA LOTXTHG STRAIGHT OUT THE LEFT SIDE IS (M.

ICE ELGE IS CLEAR Cr AIRCRAFT RAUAR

IARE CATA $OINT AT 3 FOINTS FER SELOND.

LOH LEVEL BN IN THE B

10410 CLOUD COVER ALONHG THIS LEG - NO FATID.

LEFT SIDE CRMZRA OFF.
TIME

+~ CAN SEE THE ICE TD THE MORTH OF THE BIX.

TIHE

ALL FLOES THERE IS SIME FRESH SHDM.

FREE OF FOG PATTHES.

IN THE VAIN PACK NOH.

ALTOSTRATUS PATCHES.

2 INS 81 51N 0D & 22.4F LORAM C - 81 50.6N 0D & 1B.5E.

2.3 SLL AD HEDUMS MATE IND FIRST YEAR FLOES.

9 TCP OF STRATOCRENUS IS 5,000FF.
2.3 JCE FREE FOLYNYAS RND LEEDS

ennee qnene 1@%%1 Qe OERNG GOONA NOGNG OGN ANCON SOMNE KMIASN LNMAN

44
-4
-5
-
-5
-5
-5
45
-ty
-5
..(,
-4,
-43
-4
e
46
45
-43
3
45
-5
~58
-0 =52
-5
43
52
-4
=31
-25
-18
-10.
-9
-4,
-ty
-2
-3
-
-
-5,
-5
-5
-1
-2
-3
-2
.3
-3
-2.7 OUT OF IT.
-
-
-2
-0
-2

NDGDF'IQ e l-l'INd'd‘N MilNFG miMNo RO NOQHN QNGO MAMMM MmN O0SmN gNMMM

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

OHSNN ORaNS HRNY AENSD 22988 35878 PYPTP 7000 ©ocec oggog cddae Ggeoe

(IR I U o Y DR I R N D A N I I I B R I B R |
NOMOE DNNRD HMEMANE FUSNN ROWEo MOS0 NOOEE AROON ONDOD ulmmnu FeNOO SNUIMND

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

NOERS Kenng gengn dagua noame souge NEnae DuMa GNMaE eened momaw ga
SSHEE BRoHo RARR BARNE OSSR ARGED EORRD RINGR URGHC NRRER AURR ANGER
fEREN RNARS HEARS ARILA EE BE 2832 SRARN SYRSd MPASR BRSSE RARRR Bof
FEOSH upug oo posen manec §an§§ REORG BHORG RRARR RRRRR RERRR RUARR
o el Nt Ll -1 [y 1=] ] %]
AN3RE SN%6] BuYRY SHNGY SNASE SU9530 LIBAR BESSS BUREY SANAR AIYSR SR%%Y
[ oy [*-1 Y. ] o
25583 82322 28nac gonmd AUARS SAnAN S89A88 82588 Su5ad 20203 £8982 g38ss
4NaQs 29Ngq HrNFN HDGC SMNMC TOONC NMNGH QUMY GUORY $ASNM WOSYM MQNLA
ﬂ‘ £3 [ lvd
Fagas ofgds Sandd fAddds fddde Selddd Hofde wided RRARE KRRRS gidde geced
. 17.1 [=1,'] HOm 1.3
Y9238 EOURE DIREE BESER Fudzy 9dess “’"‘*mﬁg HHNgd He82 SRRRY 39888 ANEN
Megun Goene GMMhG NeQNe 04000 S90RC GUAQH NEMRN MNIGG NANOO GOGY QM0OQ
ddas SENSs UuNes drdny uonMd SHend puvNs HeeNe chdds sads gedsd sesse
Sgass 8885 G560 GnE HONRR RENNS oS BSNSS SeS aaER sames manes

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

Qamgo onalo ogond e aan "2. aNonyg e ot .q% rhamna
85588 88837 A3NRs NMASS 23484 YAYNS SNSAN S9NIN SUNRR ARRHD AR6Re HAM3a
M OGNy VIR SNV BOVZEY OVRMY IOV BINOVVOY NIMOVOWENY  OvOROVERNER ORhOn RN OO g
S2E08 EREET SBOT SUNGE SEBCT OODSE 45807 O0T8C SBSSY SBoRE S89SS eeS

e fads geTds FTSed P S & Sa3 F3d FIFE T3S P Fs5
3% ZEARR RRNRY RINRR SRARY ARNRY ERAR fivad feAm ::::g ERERE ERERR




GRD TRUE
SFD HEAD

YEAR 1985 ADDAS FLIGHT LOG -— FLIGHT MD.
———TIME=em —=LAT— ==LCNGw

Oy
OE 'PO&L’.’; L

FOXIS,
FERCENT.
SIZE g TO 300 1=TERS.

C#,55.53 LAT 7937.1 0 ULOH COB19.6E FL C3

PRECIPITATING IN RANDIY £l

CORENTRATION 65

o
s

1l

........ nm eoman ogogn heoas mno aanm cmoms wnge
TS GUPEE Sor g dudde afddy Seity dgedy gy

LNIER THE SHIP.
IoHE

STRATODUERIL: -

MILT FOND 09 QD 1.
ICE.

EUT 1D WITE CAPS - LIGHT SKELL.
HATER.

T & CONCENTRATIIEG

IS THE LAREISY O HZ°VE SEEN O THIS ELR..
ARE EUTH FIRST &D HUILTY .

=1.6 END OF LRRST FLOE 09 3D 19.
EDOFFAM 7

TFEN KATER.
CALLY RIT CF THZ PALK.

ICE CONCENTRATION 5 PERCENT, S04 CECAVINS FLOTS.
-3 HO SURFACE CLOUTS II FRONT 5 LS.

HOT SEEDE ANY IS KELT BRCS
FLYING OVER A

TAUIR & RED LIGHT O $ROJADIV OUT CF FILM.
LAST

OVER

BAST

SHELL £P,

OVER OFEN

fistard

LECIFR FLYINS STRATUS
s

i

SHALL TD MEDIUM MY £10 FIRST YEAR FLOSS.

85 PERCENT ICE CENTRATIUN.
. FLOE SIZE CECREASING 30D WETERS, ICE CONCENTRATION 25 CERCENT.
9 FLOT SIZE CECREASING IS FERCENT JLE CORLENTHATION.

CORRECTION: CONCENTRATION,

7 ICE COPRGHRESTR) B5 PERCENT.
3 ICE CONCENTRATION QO FERCEMNT.
.6 ICE CONCENTRATICH ECCUT 30 FERLENT « IS

2 6D PEREN

-2.8 DVER A LARGE FLOS.
9 FLCES

~1.8 THIS

-3.%

-1.8
-ty
-2
-3
~3
=0
-0

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

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

......................................................

F.!l':h;l'."'; Flﬂrluh.l NS NNNA NN NN M N Nt MR St SIS

BHRER B5ASR BaB3Y DBSRR BARGH ARGN% DARS SRS 24803 ARNSY BEZER BEE
B85UR RRANE RORNS NANRK SRESY MORER RRARR ERRRR AMGER ERES ARERE RERS
SHBY 59888 HUESS NNRAY B2NMR DMSIS S4nD9 NEANE 25353 BSNAC BNEH 43SEH
55202 uEaN Smean SNNEN SNNNN NSNNN S2NNS NNNd NssEa gaaan ganes noses
Q0000 OLODO0 QOROD QOO0 CODO00 LROH0D 060uo HODOOO ACLOD O00B0 CLLOG QRao
MMASO MORGD NANOR CROMI GNmOT CERNG DEQGU QUGN MMEA HHODM CTAMS WATUN
[=]=]=] j= 20 I+ o [ o ;@
RESEE GRRRR SHEEE fRRSR 4eNAX USSR RERRR RRRKR SRRES RASAY BRER geder
[-1=1=1.] [=] o an [+] [ i) -4 -1 it Mefafe el B8 oy gnﬂlﬂl’b P Pal). =
BRSSE BR3S0 39§8R AGEN RARND Noonn NANER BOmRo moSou oG EEEe MEE

ABROC MRG0 GRNOE GORGH COGNE GOARE CAGHG ARORE GOCKE GORGC CGOGH GGG
ZRAAA ADAAA ARINN GRARR ALAARN AASLD AASA5 AGRLS Soass L9555 S5nzs SRsY
- VDD AGDIBY DD ANOE DS DOBOS  GDWOD D Baa wa

OO CQUND MEOUD OO FllD\th- it RPN DRONM MNSOW UMW CNEDN NN

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

85455 £5598 S24AY 43933 MSNad HRGNS 44sse saoye owesp Simey ouvis susws

HEAR5 SAARE Seeec 90dly Givdd 9Road gegte geesd COdRe CUDUS nANdx FAAdS

§288¢ §888E SERE8 Soods oess fosde Boets snted BASE EAee slts gifed
L

IRER RAEY RARR ARAEY INONY AARY mROER MDY BRenR BROY IO AR



§°65- 2°¢- 570~ 9°T 2012% HHE2E 202 20 £*2Z1 ©5§0 9°0L HI0 S°IE £ 10:05300/%21

O°55- 62~ 1.0~ 9°F ISE2% 29525 202 220 £°2ZT 2040 0°SO %10 I°8% £ 10365 0L/%ZL

L4785~ L7T- E0- 9'T 92T2E Y562 902 ©20 @°2ZY 9060 0'00 410 S &b £f T0:950L/bLL

'S5 9°0  1°0- 9°1 £B02E Ob52E OIZ ££0 27241 ZI%0 L 5 £10 2715 ££ Y0:6I0L/GLT

§°95- 9°2  £'I- o1 6902K TS62E 012 220 ©°22T 0240 5785 £T0 6729 £ T0:9H0T/ 021

£755=- 190 2:°0- &Y %402£ TS62E L12 990 @241 5250 §°2¢ £10 L 40 %2 T03GH0L/%2I

9795~ £70~ $70- 9°T YG02E FO62F OI2 30 9 24T 9260 9°9E £I0 S-IE &2 T0:&LI0L/bY

§755- 410~ 1°0- 97T 9502% bl62E 022 590 972L1 2250 ©T0f £I0 9°8L %2 10:E6I0L/4IX

boS- 47 S0~ 9°1 2202F S542F 522 29D U241 L2t) 002 £10 £°62 2 103260L/UIE

0'S5= 9°0  5°0- 91 T202f 656E 92T 190 82T 924D 6°21 €10 2°2F 42 I0:IDTL/WLL

£795- S'T- 90~ 9°T £661F 9E62F 922 290 £TELE 9240 £°I1 SI0 £:6F 42 10:090L %Y

S755- 271~ 9.0~ 9'1 S5AIE SYO2E f22 690 S LT 300 €730 SI0 1'9Y %2 T0IGETOL/0ZT

ES5- 14~ 9°0- G°T £9651F 65625 922 TZ0 TSLL £24D 2:85 210 925 vi I0°820L/521

6795 G79- 970- 9°1 G261IS JE6ZE 522 2L0 9TELI 26D LTS5 210 9°65 HL T03L:5:0L/vIT

0°95- 6°4- 2°0- 9" &IGIE WES2E 122 240 O°E21 2240 Q'5b 210 &°90 52 10:9£0L/bIT

1°25- b2~ O-1- £°1 OI6YIF OS52E 222 590 2°241 £200 0°0% ZIO0 ITET 52 I0ISEIOT/HLI

2725~ 9°9~ 2°0- 8°1 &I161E 9%62E £22 90 T°2LX 5290 T°IE 210 6°6% 52 X0IHEOL/LLE

@775~ 372=- O71- 5°1 £SBIS 6E62% §I2 S90 9 EL1 62%0 £°52 210 0792 G TOIES:0L/B2T

9705~ &°1- T70- 2°1 0OYFIE 9982% 612 050 S.0LE 954D S*9% ZID 97SE S£ IQIZEI0L/WLT

§76b~ 0'8- £°0- S°T $£SUIS 6562& S22 55D &°OLX QL0 Z°80% 210 6°0v SZ TO:TEI0L/Y

£°6% Y6~ £°0- 9'T QIQIE £S52E T22 Y50 £°02T 6E%D 46°00 210 6°Lb G2 I030E30L/0LL

STk~ 676~ 670~ 9°T 26LIE OMS2E 022 250 Y70ZT OYLD &°£F TIO £ &S S TO:62:0L/bET

8 Gt~ 9°0L- %70~ "I OIE Y%6ZE 222 150 6°69% T9¥0 I'SH TIC L°20 92 I0:B2:0L/VLI

£79%= 60T~ &°0- &°T TRLLE 9962% %22 I%0 $769T Z%%0 I 2% TI0 6°80 92 T0:Z2:0L 02T

§°69 2TIT~ £°0~ B°1 SLLIE 9S62E 22 890 27021 2950 1°62 T10 6°ST 9L ID:92:0L/%iT

b6 9°TI- 570 B°1T $9L1E SY62% 222 S¥D 9 0ZT £540 T°I12 II0 2°£2 92 I0:S2I0L/elT

6795 S57TI~ 70~ S71 9u2IE GU62E £22 440 17691 4440 6°2T LI0 2°0% 92 T0:920L/WLL

0794 0°2- 0°0 S§°1 e021% 1S62E S2¢ GY0 &709T ZLbbD w €0 TI0 9°2% 94 T0:g2 0L/ LET

27£% STOT- 970~ £°T 269%%F Y625 Of2 150 § 091 OS¥0 979G OI0 9°%% 9L T032Z230L/bZL

626~ 901~ S0~ 9L %291 0v62% 222 260 L7891 £590 £°5% O10 9°1IS 9 TOTI2OLARZL

£4°Sb- $°G= Z°0~ S°I 9591 S562f H22 650 S 291 SHYD £°9% OI0 I°65 92 T0020L 42T

S796=- T°11- 00 9°% SH9TE 9b52E 422 450 O°L9L 1abD £9°92 OI0 £°90 £ ID:GY:CL/%T

O°Sy- £°0I- £°0~ 2°T Q99IE T952% 122 9£0 O°Z9T GYH0 T°2T QIO 2-SI £Z T0GI:0L/6LT

§75b= Z2°RI- S'0= L°T ©491E 09525 PI2 250 G991 Su4D 520 Q10 5°02 JL I0LT0T/YLL

95t~ £°TE- 270 6°F HEIIE £562% 222 TE0 2°991 SHuD b5 600 G ¢2 2Z TOITOTA4LT

1796~ 0°21- 870~ £°1 95G1% TS52E 222 ZE0 0°99T 24950 0°2b 600 9°%% L2 T0GTIOT/LLT

TEHTRDAIIS OW/0T S5°%% 9°TT- 2°0- £°T1 909TE 205.E 022 150 9°S9L Z4%0 S5°Cb £00 0°ZFf £2 659 0T/LL
IS~ £ 1T~ Z270- G°1 SI9If ES62f IZ2 620 9°S9T GYH0 2°9E 600 9°Ib ZZ T0:HT:CL %I

£79- 6°0 S0~ 9'F H09iS 49625 612 620 £59T 05%0 &£°52 600 678% 22 TOEIOT/HLE

96t £70~ 9°0- 9°1 CO9IS S562F £22 520 6991 2540 2°ST 600 &°S5 £ZZ T0:2T30L/LLL

950~ 972~ 010~ L°T SGO4IEE SYHE £22 £20 97Y9I 9540 240 600 0°$0 92 TOSITIOL/BII

. b £72 170 YT BMGLE 25528 912 920 57491 9350 9°25 @00 0T 682 T0:QU0L/4LL
103 “0IMIMS SINIL SVCOY  25760°CT 2K @ T'ab- £°2  0°I- 2°'1 6%GIE %5528 BI2 £20 47551 1940 £°19 900 £°1T ©F £9:60I0L/5L1
67ab- 2°2  @°0- S5°T TSSIE ©942% SI2 £20 T %91 G550 @'0b GO0 2*2T ©L T0%6030L/bZK

672~ 6°T  2°0- £°2 GHLOS 99125 LT2 €20 YTH9I 9u5D b 62 €00 9762 8L Y0EDIOI/HLE

£76% 072~ 570~ 67 TSE6Z DWL0E 622 £20 17991 £4%0 O°2LT 800 6°IE 92 10:Z030L/H2T

IS~ T Z£°0- L't 20922 29502 £52 TN & £91 T4Y0 €750 Q00 2'G6% 82 10:90:0L/YLT

£15-9'0 970~ &' L5092 6%TL2 652 SI0 §TI9X 9260 Z°55 200 S°Sb ¢ T0:50:0T/0LT

£795- 179~ 1°0- 9% gHIHZ ZISG2 L2 D10 2°£91 £I%0 £°1% 200 1°29 &F 10:50:QL 42X

0°6%- £76= 2°0- 9% 9IT22 92252 Z12 SID E°291 €550 §'62 0D S*85 82 E0:0l 6Ll

0°GE- 6°1 270~ 'S TG4 29302 S22 SI0 T-29I E£6E0 9°01 £00 9°0 &2 10:20I0L/42E

0°62- 5§70 576~ 675 L6521 T6ZUT 412 910 27251 Q950 0°20 Z0O % 0L &£ TO:TOSUL/BIL

6°¥2~ £°8- T 0- 2°9 £22oT SHLGT L0Z 910 9°I91 25T0 &£°55 900 6°ST 6£ T0:00:0T/HIT

“O3S01) & I O6T- 976~ 2°0- 675 99EET SIILT 402 SID 5191 SHED 6°05 500 891 62 £E:65:60/%.1

‘g3 85 60 <N AITO NHOD SYCOY S5 49 60 6°ST- 976~ ©°0- ©°9 QIZ2T C552T 212 S0 I°T9T ObE0 C'2b 900 9°02 &2 TT6G 60/%2T
£°61- 0°0T- £-C~ B°9 92LTT IHH2T 902 £10 T TSL 4EE0 G°SH 900 & 12 &2 T0:65760/0L1

. S7L4T~ 9701~ £°0- 679 Z621T £66KT QOO 039 O CCO GUQD O°CD 080 G730 00 £5:8960/421
140010 (D1 (TIOTY 276~ 90— 9°0- 570 6985 EXES 262 £O0 ET09X £0S0 O°6Z 900 ©'1E 6L QDIIE 60,341
~442C0¢2 35 CROT) 9°S- £°f  £TTR-%°0I 0552 0292 OSY 200 QeI 9520 §°6T 900 £°5% 62 92:96:60/b2%
“00 95 60 420 STEITI £°5- O°6 9%~ (0T o202 1092 980 200 L'OST £620 8767 900 0°SE 62 02:95:60/bLT

uy BT TI0 {12 HYOYY S3Ed  ¥IQ 025 OVIH 045  —SNOf== =<i¥l=~ =eveI{ll~===
——3l=- ~—3TMLIITY- --ONIH- Ik OHS
NIZTH == 8 04 AHOIYd — SO JHOIIS SYOOV 4E51 HvaA

76



~HIND== =i

YEER 1954 ANDAS FLIGHT LOG —— FLIGHT 8O.
RO TRUE

FL 199

QRIcIMLL o
OF POOR Clwe--

2.

11.31.43 WAT 69254 H LW OISR E FL 199
11.35.%0 LAT 6573.6 N LON QI6T6.5 E

meE
CLOUD COVER (RTER TUE ATRLRAFT.
CVER THE MARK.
> 11 33 35.

mE

8
3 11 33 34 OVER THE MARX.

PASSHGIEUMSEILA}DFSIRLTW!EISSDIHE
Bl oFaM 8

11 3% 21 UVER TEE MOEK.

0 FalSLEN
[ 22 3
7 CMPLETE

C I} 32 49

FOiNMn NOMOD VheHIM thqt

4 e Geaes 9900 GaeR o6

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

7
0
8
9
9
"4

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

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

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

33 n E k OO D N s Eﬁng m gﬂh th o ” gﬂz m o Qﬂm@ Nma
seome Soeq Pusss SSRGS %R JaSoR TAOH OB EOW DGCER DGR Mo
Prons epmdd pomen DENEN SEANT SEZSS SMAMQ ouase APRaR MRSIN GRSND RERAN
REaRg pRzen BERER Siiaks 48RS 2 auass doRad NRRRR Ge2Nd SZRER
: SRASS BIAZR ARAGN g%ﬁ%& Hegas geses SIAEG BRERE Sasos Booas BRAEE SonEE
5 gzo8e peoan huagu RAMRG JRORE RRENY SR3AN Y2328 399 59938 QU43R ERRSY
iyl [ Onpd ot L w
2 §RER3 §3a0% IUSUNM GE3ET BE0IT S8EEE I Y85 93590 g393 48800 gBAGE 35E%H

RenNI AOME GRQUG OOOMh GEODM BNOIN VgRNe rnmue Hundd 94908 49483 SR32L
O™ O 130 I P - DD LOME SN0 G008 DD 0D

g spdds nARRR £355% 38333 RAMES EEEER gunan eRe SRR RSKRE SRESR BREER
= gapss mmudy ganey MERSR SERM gHRGS $5333 330 B8 9% 29958 Mmmd hENGd

% pAnes 23835 33353 JEREY ZEUER BHeg 33333 2038 gadRh Beesn HAANE GEASE
FOT N omnoo LN -1 LT T NOSON NooNh NNHMID SO HMarMO Mo MmN hﬂ@qﬂ [ X=1 10T
............... en Haqoy UQouh Mories Agene anMa MenMd NS4 Beuns

000
Gined seeqy Sessd denss $edd avidd S@dAdn nedds csusy 9BESE 8BS
FEedF FFEIE WU ] DA OO 8D DPAOE DD O D
geses gesss uaaua uaaua UaAZe SUA2Y 22427 2022 22258 28289 23322 2EEGH
el 0o Dot WSeing OO MOSOE M ONEhE oonan Mneed =Heeee nrmod

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

CLATe =L
0
O
o
0
D

™ -y ] e ool el e L - L=l I -1 Ly 1) ] o -1 ) sqirLfy
| g3ngd ogags oased a%en3 SoMeh 55950 39808 oooud s¥ous gacg mhond ahond
o i MM Dejed 61N e YO [ 1 bwe
SEiRE pERad sachs GESAE S4nsy AIAZE AAdad SOINN QUNNT fRnoh NAMRR ARk
crang DERRR 82883 B8535 fAndd Anana fnany iNnS SRmEN Lk
: goocs dogos Jgodd ggaee §EEE“ qeeed gade gegd dogdd ded ggeggd 3dg
#EG#S gg*@s gﬂﬂﬂ QGSQ ﬂﬂ#s aﬂﬂ o SQQES oF P éﬂg - a g S g
(3] i) Ps o P P
| 22432 AMESS SMRAS RESRR RERSS ERERR RRRRL BARSS AEESR SHNRR RESER REEEN



nnnnn

-----

158 B270 6789

39323

YEAR 1986 ADDAS FLIGHT LOG --- FLIGHT MO.
wmeeTIMEmenn aaljifee —al Q-

[+1]

52

54

50

97

-----

400D
858838
wrtren@

g3
33333

78



3.6 Fifth data flight—Day 176—Evcnes RT

All instruments were operational; the main data recording system (ADDAS) had some momentary
malfunctions.

A slightly modificd pattern ‘A’ was flown from west to cast with the first five legs spaced the
usual 10 nm apart but the fifth and sixth spaced only 5 nm apart. The sixth leg was also along the
6° 10’ E meridion to coincide with the estimated position of the now-famous Onstott Line
overflown on day 174, This was designed to permit the passive microwave side-lookers to acquire
data aleng that line on leg §, and the altimeter on leg 6. Upon our approach, we were informed
by the Polarstern that the drift had been 10 further west than the prediction upon which we had
based our pattern, Fortunately, that simply mecant that the altimeter & side-looking radiometers
had exchanged favorable legs. For that flight, our two inertial navipation systems and the Loran-C
were all In agreeraent to within 0.2 nm; none of them had been updated since departure from
Evenes!

Our approach to Leg 1 was actually siraight-line from 78° 38.2' N, 2° 26,8 'E. This permitted us a
spectacular passive microwave image of the castern edge of the Greenland MIZ. Unfortunately,
the entire area was solidly cloud-covered, so photography was precluded. About 100 Km south of
the east/west ice edge, an ice streamer, about 25 Km in extent, was observed to meander mostly
due east and then south. This streamer was observed on both legs 1 and 2. The MIZEX area itself
appeared rather compact, with relatively few open leads of less than | Km in with in evidence,
The pack signature was monotonously that of moist sea ice, and so the floe structure was in-
distinguishable. The ice edge in the MIZEX area was quite compact, but with an astonishingly
regular sine-wave pattern with & wavelength of about 28 Km. About 2-%4 oscillations were ob-
served, A solitary thin ice band, ca. | Km wide, was observed running cast/west about 30 Km
south of the edge across legs 5§ & 6.

Leg 6 was extended to 78° 40'N in order to get some good wind/wave data. The visual estimation
of wind further south was about 20 m/s, judgirg from the whitecaps. Unfortunately, we had
climinated both passes over Bjornoye to maximize time over MIZEX, so we shall have to rely on
WX charts for our wind comparisons.
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3.7 Sixth Data Flight—Day 178—Evencs RT

Aside from the annoying ADDAS dropouts which have now become commonplace, all in-
struments were operational. The data system dropouts have not as yet resulted in any significant
loss of data.

Plan ‘A’ was flown from west to east, with the western edge of the mosaic image right along the
Greenwich meridian, i.c. the flight track was along a line displaced 5 nm cast of that meridian. It
had been our prior custom to approach the MIZEX area along a straight line which becomes the
first leg of the mosaic, and to start that straight-line approach at about 77° 35 'N. Because of the
most interesting circumstances elaborated upon below, we extended the first four legs southward
at least 120 Km beyond the MIZEX ice edge, but at the expense of coverage in the northeastern
part of the MIZEX bo» on legs 5 & 6. As it happens, this was no real sacrifice, since the sea ice
was apparently at the melt point in that area.

While there were some radiometrically interesting features to the west (see below), this was
definitely the day for ice edge observations! The MIZEX ice: edge was quite compact and follow-
ing its recent east/west sinusoidal undulations in tracks 5 & 6. A distinct change in orientation of
the ice edge occurred in tracks 3 & 4, now running from southwest to northeast at a 45 degree
slant across our tracks, still compact, and still undulating sinusoidally. In tracks 1 & 2, the ice
edge was quite diffuse, and nearly merging with the following feature.

By far the most exciting feature was what gave the appearance of an explosion on the north/south
ice edge along Greenland which projected some large ice floes (ca. I8 Kn: in extent) to the east at
a rate of at least 35 Km in two days, since this floe pattern was further west in our prior flight
two days earlier. There were two floes of that size which seemed to leave a trail of less compact
ice behind them. There were about nine floes half of that size ieaving similar trails. The shape of
this event (inciuding the less compact ice) is best described in terms of a running dog’s head, with
long ears flying overhead. The outiine of the throat and chin went east and slightly south from
79° 08 'N, 0°E with a well-defined, undulating edge for a distance of about 45 Km (center of
swath 3). The lower jaw was ca. triangularly shaped with a maximum thickness of 8 Km. The
mouth was open about 10 Km and the juncture of the upper & lower jaws was about 12 Km to
the west (western edge of swath three). The upper roof of the mouth extended due east from that
{at a latitude of 79° 19'N) to the nose some 36 Km to the east (eastern edge of swath 4), The nose
was in fact one of the two largest floes described earlier. From there on, the outline of the dog's
head becomes & bit diffuse, but the eyes and ears are all in swath three, extending northwards to
within 18 Km of the compact MIZEX ice edge. A solitary long ice streamer 18 Km in extent was
observed running parallel to the MIZEX edge (slanting at 45 degrees across the swath) at about 18
Km to the south; this appeared to be part of the ‘dog' pattern. Some distinguishable multiyear ice
signatures were observed in the western part of the microwave mosaic, again in complete accord
with the concurrent SMMR image, Comparing with SMMR images in the area on earlier occa-
sions, the multiyear signature observed is believed to be associated with ice just below the freeze
point, since the SMMR multiyear fraction was significantly less than before.
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Figure 20. ESMR mosaic: 6/26
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3.8 Sevenith Data Flight—Day 180—~Evenes RT
All instruments were operational.

Pattern ‘D’ was lown over Nordaustlandet, The left-over time was used to fly a straight.line
transect between 80° 20 N, 15°00' E to west of the estimated position of the Polarstern, 80°
20'N, 5°00'W. We rcturned on a parallel line S am north of that to the 0° 30.8' meridian and
headed south atong one of the tracks fiown on Day 178 to a latitude of 79° 30°, the predicted
location of the northern edge of the eddy, and then headed east. Because of anticipated strong
headwinds on the return home, we werz able to exccute only a single transect of the large eddy
region obierved two days earlier,

Mordaustlandet was about 95% cloud-covered, so photographic coverage was quite limited.
Microwave signatures indicated that the upper layer of the ice cap was near the melt point, and so
the signature was monotonous.

The cast/west transect over the sea ice was clear, and afforded the opportunity for some excellent
photography of sea ice, The lack of cloud cover also resulted in below-freezing ice temperatures
and the strongest multiyear microwave signatures observed so far on this mission.

We were not so fortunate in our attempts to obtain microwave imagery of the large eddy, since it
had drifted southwards and outside of the preselected imager swath, It was easily observed visibly,

however, with about the same castward extent as before. Hopefully, the 45° metric camera also
captured an image of it to permit more precise placement on subsequent analysis.
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3.9 Eigh*h Data Flight—Day 182—Evenes RT

All instruments were operational. The weather was exceptionally clear, permitting excellent
photographic coverage.

The original flight plan consisted of five 17-minute legs running east/west, starting at the north at
79° 29,8 'N, 5° 57.1'E, and seporated by 10 nm, This was to permit intersection with the predicted
position of the Polarstern as of 2400 Z on 29 June, At the end of the fifth leg, the plan was to
take a bearing of 315 degrees for a transect into heavy multiyear ice, but that had to be aborted in
favor of extending legs one and two to 10° 50'W in order to intersect with the actual position of
the Polarstern as she was struggling through heavy ice at 79° 24 'N, 10° 42'W at 0733 GMT.

The *head of the running dog’ eddy encountered four days carlier was no longer recognizable. In-
deed, the ill-defined edge of the ice pack was far to the west—at 2° W, A rather complicated eddy
structure was present in the MIZ at this point. Location of the major eddy feature was radioed
(by request) to Ola Johannessen onboard the Polarstern.

Multiyear ice signatures were indeed encountered, but not in compact icr.. This was disappointing
from the point-of-view of radiometry, but certainly not from the standpoint of ice dynamics.

This was our final data flight with the CV-990. We had hoped also to do a north-south transect of
the East Greenland Sea sea ice on the way to Sondrestromfjord, but this had to be aborted since
our long-standing reservations for overnighting there were suddenly cancelled just yesterday, for
some cause not yet determined. This was particularly disappointing to us, since the last-minute
changes required in today's flight precluded looking at the more compact multiyear ice to the
south,
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Figure 25. ESMR mosaic: 6/29
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3,10 Transit Flight—Day 183—Evenes/Sondrestromfjord/Malstrom AFB

This flight plan afforded only a brief encounter with the Greenland MIZ—10-15 minutes worth.
Some ice was observed in Hudson Bay.

During our refueling stop at Sondrestromfiord, we were unable to determine the reason for the
sudden cancellation of our overnight reservations there. The base seemed largely abandoned, with
no large contingents of crews scheduled on the arrivals board, We were left with the uncom-
fortable impression that the base decided not to accomodate us because of the impending July 4
holiday.
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4, Concluding Remarks

This mission is estimated to have been over 90% successful in terms of infrequent malfurctions of
instruments, appropriate timing and locations of flights, and the total time spent over the MIZEX
area. A preliminary review of the data has indicated that a number of important eddy events may
be followed in a time sequence, While a number of unfortunate circumstances prevented obtaining
seasonal extremes in the sea ice surface tempratures during our several flights, it Is believed that
sufficiently varied data were obtained to aid greatly in improving our knowledge of microwave
radiometric properties near the melt point of sea ice. The MIZEX workshops held so far have in-
dicated that these data acquired onboard the CV-990 Airborne Laboratory form, along with the
data acquired at the surface, onboard the other research aircraft, and from the Nimbus-7 SMMR.
the most comprehensive combination of such data ever obtained in @ MIZ during a summer
period, This is true both from the standpoint of ice dynamics and thermoclynamies and from the
point of view of microwave radiative transfer,

5. Acknowledgements

This effort was jointly supported by the Oceanic Process Branch of NASA Headquarters, the Of-
fice of Naval Research, and the European Space Agency. We also wish to commend the par-
ticipants from the Ames Research Center for their excellent spirit of cooperation and skillful ex-
ecution of this mission. A noteworthy example of this was the research >nd selection of a new
base of operations for us in Norway, which proved not only more efficient than our earlier base at
Bodo, but also more delightful and less expensive.

6. Reference
O.M. Johannessen, W.D. Hibler, III, P. Wadhams, W.J, Campbell, K. Hasselmann, 1. Dyer, and
M. Dunbar, “MIZEX - A program for mesoscale air-lce-ocean interaction experiments in Arctic

marginal ice zones; II. A science plan for a summer marginal ice zone experiment in the Fram
£trait/Greenland Sea:1984,” CRREL Special Report 83-12 (May 1983).

PRECEDING PAGE BLANK NOT FILMED

149



BIBLIOGRAPHIC DATA SHEET

1. Heport No. 2. Govornment Accession No. 3. Recipiont’s Cotaleg No.
T™-86216
4, Title ond Subtitlo 6. Roport Dato
MIZEX '84 NASA CV-9%0 May 1985
Flight Report 6. Pglrllormlnn Organlzation Codo
6
7. Author(s) Per Gloersen, Erik Mollo-Christensen, Tom| 0. Porforming Orgonlzation Roport No.
Wilhelt, Tom Dod, Richard Kutz and William J, Campbell
9. Porforming Organlzation Nome and Address 10. Work Unit No.
Oceans and Ice Branch, Laboratory for Oceans, 8580399
Goddard Spuce Flight Center 11. Contract or Grant No.
National Acronautics and Space Administration
Greenbelt, Maryland 20771 13, Typo of Roport and Porlod Covered
12. Sponsoring Agency Name and Addross
Technical Memorandum
National Aecronautics and Space Administration
Greenbelt, Maryland 20771 14, Sponsoring Agoncy Codo

16. Supplementary Notes

168, Austract

During June/July 1984, the NASA CV-990 Airborne Laboratory was utilized in a mission
to overfly the Fram Strait/East Greenland Sea marginal ice zone (M!Z}) during the main
summer marginal ice zone ezperiment (MIZEX '84). The eight data flights were coor-
dinated where possible with overpasses of the Nimbus-7 satellite, and with measurement of
sea ice, open occan, and atmospheric properties at the surface. The surface research teams
were based on seven rescarch vessels, some with helicoptors: M/V Kvitbjorn, M/V Polar-
queen, M/S Haakon Mosby, and M/S H.U. Sverdrup, all from Norway, F/S Polarstern
from the Federal Republic of Germany, and the USNS Lynch from the USA. There were
also coordinated flights with the NRL P3, NOAA P3, Canadian CV580, and the French
B-17 during the overlap portions of their respective missions. Analysis of the real-time data
acquired during the mission and uncalibrated data stored on tape has served to indicate the
mission was over 90% successful.

17. Koy Words (Sotected by Author(s)) 18, Distribution Statorment

Category 43

19, Sscurity Classif. {of this report) | 20. Securiiy Classlf, (of this pags) 21. No. of Pages | 22. Price®
Unclassified Unclassified
*For salo by the Natlonal Technical Information Service, Speingfiold, Virginia 22161 GSFC 25-44 {10/77)




	GeneralDisclaimer.pdf
	0009A02.pdf
	0009A03.pdf
	0009A04.pdf
	0009A05.pdf
	0009A06.pdf
	0009A07.pdf
	0009A08.pdf
	0009A09.pdf
	0009A10.pdf
	0009A11.pdf
	0009A12.pdf
	0009A13.pdf
	0009A14.pdf
	0009B01.pdf
	0009B02.pdf
	0009B03.pdf
	0009B04.pdf
	0009B05.pdf
	0009B06.pdf
	0009B07.pdf
	0009B08.pdf
	0009B09.pdf
	0009B10.pdf
	0009B11.pdf
	0009B12.pdf
	0009B13.pdf
	0009B14.pdf
	0009C01.pdf
	0009C02.pdf
	0009C03.pdf
	0009C04.pdf
	0009C05.pdf
	0009C06.pdf
	0009C07.pdf
	0009C08.pdf
	0009C09.pdf
	0009C10.pdf
	0009C11.pdf
	0009C12.pdf
	0009C13.pdf
	0009C14.pdf
	0009D01.pdf
	0009D02.pdf
	0009D03.pdf
	0009D04.pdf
	0009D05.pdf
	0009D06.pdf
	0009D07.pdf
	0009D08.pdf
	0009D09.pdf
	0009D10.pdf
	0009D11.pdf
	0009D12.pdf
	0009D13.pdf
	0009D14.pdf
	0009E01.pdf
	0009E02.pdf
	0009E03.pdf
	0009E04.pdf
	0009E05.pdf
	0009E06.pdf
	0009E07.pdf
	0009E08.pdf
	0009E09.pdf
	0009E10.pdf
	0009E11.pdf
	0009E12.pdf
	0009E13.pdf
	0009E14.pdf
	0009F01.pdf
	0009F02.pdf
	0009F03.pdf
	0009F04.pdf
	0009F05.pdf
	0009F06.pdf
	0009F07.pdf
	0009F08.pdf
	0009F09.pdf
	0009F10.pdf
	0009F11.pdf
	0009F12.pdf
	0009F13.pdf
	0009F14.pdf
	0009G01.pdf
	0009G02.pdf
	0009G03.pdf
	0009G04.pdf
	0009G05.pdf
	0009G06.pdf
	0009G07.pdf
	0009G08.pdf
	0009G09.pdf
	0009G10.pdf
	0009G11.pdf
	0009G12.pdf
	0009G13.pdf
	0009G14.pdf
	0010A01.pdf
	0010A02.pdf
	0010A03.pdf
	0010A04.pdf
	0010A05.pdf
	0010A06.pdf
	0010A07.pdf
	0010A08.pdf
	0010A09.pdf
	0010A10.pdf
	0010A11.pdf
	0010A12.pdf
	0010A13.pdf
	0010B01.pdf
	0010B02.pdf
	0010B03.pdf
	0010B04.pdf
	0010B05.pdf
	0010B06.pdf
	0010B07.pdf
	0010B08.pdf
	0010B09.pdf
	0010B10.pdf
	0010B11.pdf
	0010B12.pdf
	0010B13.pdf
	0010B14.pdf
	0010C01.pdf
	0010C02.pdf
	0010C03.pdf
	0010C04.pdf
	0010C05.pdf
	0010C06.pdf
	0010C07.pdf
	0010C08.pdf
	0010C09.pdf
	0010C10.pdf
	0010C11.pdf
	0010C12.pdf
	0010C13.pdf
	0010C14.pdf
	0010D01.pdf
	0010D02.pdf
	0010D03.pdf
	0010D04.pdf
	0010D05.pdf
	0010D06.pdf
	0010D07.pdf
	0010D08.pdf
	0010D09.pdf
	0010D10.pdf
	0010D11.pdf

