
General Disclaimer 

One or more of the Following Statements may affect this Document 

 

 This document has been reproduced from the best copy furnished by the 

organizational source. It is being released in the interest of making available as 

much information as possible. 

 

 This document may contain data, which exceeds the sheet parameters. It was 

furnished in this condition by the organizational source and is the best copy 

available. 

 

 This document may contain tone-on-tone or color graphs, charts and/or pictures, 

which have been reproduced in black and white. 

 

 This document is paginated as submitted by the original source. 

 

 Portions of this document are not fully legible due to the historical nature of some 

of the material. However, it is the best reproduction available from the original 

submission. 

 

 

 

 

 

 

 

Produced by the NASA Center for Aerospace Information (CASI) 

https://ntrs.nasa.gov/search.jsp?R=19850022139 2020-03-20T17:47:59+00:00Z



(NASA—TH-66216) BIZBX o 1964, NASA CV-990
PLIGBT NSPOOT (NASA) 155 F HC AGO/MP A011

CSCL OOL

N65-30451

Oaclas
G3/43 21663

IYASA
Technical Memorandum 66216

MIZEX "64 NASA CV-990
Flight Report

J
Per Gioersen, Erik Mollo-Christensen,
Tom Wilheit;, Tom ®od, Richard Kutz and
William J. Campbell

May 1985

vIJI

National Aeronautics and	 .t5,O 17181
Space Administration	

(rtp_

ti^	 d2^
Goddard Space Flight Center
Greenbelt, Maryland 20771

	 u	 -,Q

.I



'T'-1'	 \\

MIZEX '84 NASA CV-990 FLIGHT REPORT

1N1 ^

Per Gloersen
•	 Erik Mollo-Christensen

Tom Wilheit
Tom Dod

Richard Kutz

Laboratory for Oceans
Goddard Space Flight Center

National Aeronautics and Space Administration
Greenbelt, Maryland 20771

and

William J. Campbell

Ice Dynamics Project
US Geological Survey

University of Puget Sound
Tacoma, Washington 98416

May 1985

0



PREFACE

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 (MIZ) during the main summer
marginal ice zone exp:ritnent (MIZEX'84). The eight data flights were coordinated where possible
with overpasses 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 hellcoptors: M/V Kvitbjorn, WV Polarqueen, M/S Hankon Mosby, and M/S
H.U. Sverdrup, all from Norway, F/S r ,olarstern 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 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 90 076 successful.

The purpose of these flights was to obtain data to understand better the physical ocean/iceiat-
mosphere interactions occuring in the marginal ice'ione (MIZ) and to improve the algorithm for
obtaining sea ice concentration and age from microwave data especially in the melt season. To this
end, the aircraft was equipped with both imaging avid 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.

PRECEDING PACT: BLP.N:i NOT FIL',.iED

iii



TABLE OF CONTENTS

Preface ............................................................................................................ lii

a	 Table of Contents ................................................................................................ v

1. Background .................................................................................................... 1

2.General Flight Plan ........................................................................................... 1-7

3.Individual Flight Reports .................................................................................... 9.147

4.Concluding Remarks ......................................................................................... 149

5.Acknowledgements ............................................ . .............................. I............... 149

6.Reference ....................................................................................................... 	 149

Table 1. List of MIZEX "84 Flights ......................................................................... 4

Table2. Participants ........................................ . ...................... I............................ 5

Table 3, Visiting Observers .................................................................................... 6

Table4. List of Instruments	 ............................................. ...................I........... 7

Figure 1. Flight Plans .......................................................................................... 2
Figure 2. Flight tracks: Ames/Thule 6/8 ................................................................... 10-11
Figure 3. Flight tracks: Thule/Evens 6/9 ................................................................. 24
Figure4. Mosaic pattern: 6/9 ................................................................................. 25
Figure S. ESMR mosaic: 6/9 ................................................................................. 26
Figure 6. Flight tracks: Evenes RT 6/12 .................................................................... 38
Figure 7. Mosaic pattern: 6/12 ............................................................................... 39
Figure 8. ESMR mosaic: 6/12 ............................................................................... 40
Figure 9. Flight tracks: Evenes RT 6/16 .................................................................... 52
Figure 10. Mosaic pattern: 6/16 ............................................................................... 53
Figure 11. ESMR mosaic: 6/16 ................................................................................ 54
Figure 12. Flight tracks: Evenes RT 6/20 .................................................................... 66
Figure 13. Mosaic pattern: 6/20 ............................................................................... 67
Figure 14. ESMR moscia: 6/20 ............................................................... ............... 68
Figure 15. Flight tracks: Evenes RT 6/22 .................................................................... 80
Figure 16. Mosaic pattern: 6/22 ............................................................................... 81
Figure 17. ESMR mosaic: 6/22 ................................................................................ 82
Figure 18. Flight tracks: Evenes RT 6/26 .................................................................... 92

• Figure 19. Mosaic pattern: 6/26 ............................................................................... 93
Figure 20. ESMR mosaic: 6/26 ................................................................................ 94
Figure 21. Flight tracks: Evenes RT 6/28 .................................................................... 106

a
v

PRECEDINIQ PAGE BLANK NOT. FILMED



TABLE OF CONTENTS (Continued)

Figure22. Survey pattern: 6/28 ................................................................................ 107
Figure 23. Flight tracks: Evenes RT 6/29 .................................................................... 118
Figm-c 24. Mosaic pattern: 6, 129 ............................................................................... 119
Figure25. ESMR mosaic: 6/29 ................................................................................ 120
Figure 26. Flight tracks: Evenes/Sondre7/1 ................................................................ 132
Figure 27. Flight tracks: Sondre/Malstr 7/1 ................................................................ 139
Figure 28. Flight tracks: Malstrom/Ames 7/2 .............................................................. 147

9
vi



1. Background

This expedition of the NASA CV-990 airborne laboratory was carried out in accordance with the
science 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-beam instruments in the range 10.7 -92 GHz over a drifting 200 Km square array during
MIZEX '84 in such d way as to permit analysis of the data in terms of time-aequential 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 acquired 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 subsequent 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 l 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 comments of the ice observers, mission managers, mission scientist, and instrument scientists
that were logged into the ADDAS. A list of participants on this miss ion appea.s in Table 2. Final-
ly, grey-scale renditions of the mosaics of the 19.35 GHz radiomt'1c 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 greater
than the sensitivity of the ESMR.

r



PLAN „0
1 revised 1

AREA

-1hr
25x100km

NORDAUST
LANDET

tOmin TRANSECTS
fin	 x -I HR n

PLANA"

MICROWAVE
MOSAIC

1 10 +200 km

77AIZE;

ICE

ALTITUDES
„A',„B*',,,C': E ,E "'. 10 km

, D '*o 3 km
84N --

MICROWAVE
MOSAIC

7L x Z5 n !em

ICE
EDGE

^r	„C„

B 80050'N

ICE
EDGE

LANS . ,Bo,.C'
I	 ,,

,

i

	

i'

,

i

F„

PLAN „E
(new)

NASA/CV-990

1984 SCHEDULE

Flights June	 8	 10	 14	 18	 20	 22	 26	 29

Flight Plan "A" "E” "A" "A" "A/F" ` •A/F" "A/F" "D^

Mosaic Alt.	 10	 10	 10	 10	 10	 10	 10	 3

Figure 1. Flight Plans

2
8



t	 r

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 cm (92 to IS GHz) from the God-
dard Space Flight Center, a radar r1timeter operating at 14 GHz from the Rutherford-Appleton
Laboratories (RAL) (UK), and from the Ames Research Center, a precision albeto mcdsuring
system, a thermal infrared radiometer, 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 seer from the flight tog, there were very few data gaps from any of the Instruments. The most
severe of these occurred on the June 9 Flight when the 92 GHz imager malfunctioned and could
not be corrected during the flight because the cargo area where it was located was crammed with
aircraft gear normally left behind at the base of operations. At thin 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 reports 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.

=e 10
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Table 1. List of MIZEX 1 84 Flights

P W Date Day# Flight Name

1 6/02 154 ----

2 6105 187 ----

3a 6/07 159 ----
b 6/07 159 ----

4a 6/08 160 Transit
b 6/08 160 Transit

b 6109 161 let Data

6 6/12 164 2nd Data

7 6/18 170 3rd Data

8 6/22 174 4th Data

9 6/24 176	 5th Data

10 6/26 178 6th Data

11 6/28 180 7th Data

12 6/30 182 8th Data

13a 7/01 183 Transit
b 7/01 183 Transit

14 7/02 184 Transit

Bases) Purpose

Ames/Ames Instrument chock-out

Ames/Ames Instrument check-out

Ames/h almstrom Transit (aborted)
Malmstrom/Ames Return for repairs

Ames/Malmstrom Refueling stop
Malmstrom/Thule Temporary base

Thule/Evenes 6-leg N/S mosaic

Evenes/Evenes 6-leg N/S mosaic

Evenes/Evenes Long 4-leg N/S mosaic

Evenes/Evenes 5-leg N/S mosaic,
with low-level pass
over leg 3

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

Evenes/Evenes 6-leg N/S mosaic

Evenes/Evenes Nordostlandet rosette;
MIZEX edge transect

Evenes/Evenes 5-leg E/W mosaic

Evenes/Sondre Refueling stop
Sondre/Malmstr. Overnight rest stop

Malmstrom/Amos Return to home base

u
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Table 2.	 Participants

Function
	

Name	 Organization

Aircraft Cmdr.
Aircraft Cmdr.
Chief Pilot
Chief Pilut
Flight Engineer
Flight Engineev
Navigator
Mission Mgr
Asst Mission Mgr
Aest Mission Mgr
Mission Scientist
Principal Inves.
Ice Observer
AMMR/ESMR/AMMS
AMMR/ESMR/AMMS
AMMR/ESMR/AMMS
AMMS
AMMS
ADDAS
ADDAS
ADDAS
Albedo Expt.
Radar Altimeter
Radar Altimeter
Radar Altimeter
Radar Altimeter
Radar Altimeter
Radar Altimeter
Radar Altimeter
Radar Altimeter
Photography
Flight technician
Instrument tech.
Gnd Cres Superver
Inspector
Ground Crew Chief
Ground Crew
A/C Mechanic

?red J. Drinkwater
Robert C. Innis
James L. Martin
Paul M. S-iabo
Frank P; tcosik
Wallace G. Stahl
Eugene A. Moniz
Donald L. Anderson
John 0. Roller, Jr.
Robert D. Morrie
Per Gloersen
Britt Mollo-Christensen
William J. Campbell
Thomas T. Wilheit
Lewis R. Dod
Richard L. Rutz
Joseph A. Gagliano
Thomas F. Stouffer
Patricia G. Hathoway
Susan D. Brooks
Russell 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. MacIntyre
Bernardo G. Ponseggi
Larry Parenti
Glen E. Frenzel
Douglas J. McKinnon
Alfred A. Hill
Steven G. Davis
Larry Kirkland
Michael Lakowski

AmesResearch Center
AmesResearch Center
Ames Research Center
Ames Research Center
Ames Research Center
Ames Research Center
Northrup
Ames Research Center
Ames Research Center
Ames Research Center
Goddard Space Flight Center
Goddard Space Flight Center
USGS/Ice Dynamics Project
Goddard Space Flight Center
Goddard Space Flight Center
Goddard Space Flight Center
Georgia Tech.
Georgia Teeh.
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 SSL
Ames Research Center
Ames Research Center
Ames Research Center
Northrup
Northrup
Northrup
Northrup
Northrup
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Table 3.	 Visiting Observers

Name	 Organizaticn

Robert A. Shuchman GRIM (MIZEX Remote Sensing Co-Chairman)
Sylve Lilegren Norsk Rikskringkastning Centrals (NRC)
Hanserie VoUter NRC (Norwegian National Radio)
Arne Schet NRC
Albert J. Fleig GSFC (Project Scientist -- Nimbus-7)
Robert Majors Norsk Teknisk Naturvitenskapelig Fors-
George W. Rosenberb kningsraad (NTNF)
Lothar Beckel GSA
John Conomos USGS

Edward Joshberger USGS
Duncan Ross NOAH /SAIL /U. Miami
Bengt Benson General, Swedish A!r Force
F. Wickerts Colonel, Swedish Air Force
Even Holt Norsk Tekniske Hoegskole
Kenneth Morey MIT
Charles Luther ONR
Richard Francis GSA
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Table 4.	 Lict of Inatrumonto

Sonoor P.I./Co-I. Charactorictico

EMIR Tom Wilhoit/GSFC Paocivo microwave imager
Tom Dod/GBFC Frequency:	 10.36 011z
Dices Kutz/GBFC FOV:	 1/20 radian

Scan:	 +/- 800

AMIR Tom Wilhoit/GBFC Fixed-beam microwve radiometero
Tom Dad/GBFC Frequencioo:	 18,	 21,	 37 Gllz
Dick Kutz/GSFC FOV:1/7 radian

Look angles: 40°R
Polarization , H & V

Sky Radiometer Tom Wilhoit Fixed-boom micrewvo radiometers
Tom Dod Frequencios: 21 & 37 Gilz
Dick Kutz FOV:1/7 radian

Look angle: ca.	 10 0 from zr,nith

AIMIS Tom Wilhoit/GBFC Passive microwave imager
Joe Gngliano/Goorgia T. Frequency: 02 OHz

FOV; 1/30 radian
Scan:	 +/- 460

Radar Altim. John Powell/RAL Altimeter/Scatteromoter
Frequency:	 13.7 GHz

Albedo Expt. Francisco Valero/ARC Solar Radiometer
Ann Miller/ARC Wavelengths: 0.26-2.6 microno

FOV: hemispherical (up/down)

PRT-6 John Roller/ARC Thermal infrared radiometer
Wavelength: 10.7 micrometers
Nadir-viewing

KS-870's Dino Ponseggi/AFC Cartographic Cameras
5-inch film format
nadir- & 46°H-viewing

it
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3.0 Individual Flight Reports

3.1 Transmit Hight—day I60—Ames to Thule

This flight was one day later than planned due to a landing gear strut problem on the Ojeeraft.
Some sea ice data were obtained over Hudson Bay, Foxe Basin, and part of Baffin Day. Unfor-
tunately, the ADDAS failed at the crucial time for using the data as calibrations for tite GSFC in-
struments. However, excellent conditions for useful albedo measurements were obtained—both
high and low level.
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j
jOff^^OPI M

 d'N,wMpp IlyrN^1
{ NNIIN^N N

p 
NooIN

1AANDN Np ENIN(, 
NN91 19 HE NNNNN}

I MN OD IAN SHOO PODOO OOOIDIM MMMM XI ^ N4V .ryi^E 
,.°Z

p
ER UM 	P^

.1 P{^y(Py y 
N IIUNIPI

1
Vq 1^ 1̂^g1A'1 ,

1^
${ p (Mry

yM MMM MMMMM MMMMM MMM MM yM1 N11VVN 
I
N NMMM MMIUM yMÛ.M.M OEMMM M
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3.2 Pirst data flight—day 161—Thule to Evenes.

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

Pattern 'A' was executed going from west to cast. Polardueen was estimated to Ile between tracks
three & four of the mosaic 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 decision to fly oil a SMMR•off day was made so as not to Impact the rest of the aircraft
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 S. ESMR mosaic: 6/9
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AMU- 	 1. Mp0P POODO MNNNN NM.OfO }• MiAAM̂p Ŵppp mmPP 00t^ffM ,yNN• CCyy11 N..ppff.. mmmmPPPMaaMm MMMMM MMMMM MOOOO OOddP 400°0 uns OOVSO MM pIMq YIMM gq NNNNN IINNMVI
40440 00001 OOdSS 00040 OOOOJ 0°000 44041 40000 00040 04440 040V0 O000dE 111119 11111 11111 1Hg 55555 55511 igs 5555Sa gg. 11111 11111 11511

30



Bggg

Z

^

M

a
S

B

M

8S

r"
^^11.

AM

M
1

O
OMn00

aMiMp

11199
44444
MNMNM
NNNNN

a

M
dmnMP

^MYVv
dr+PMN

M II NPM

M MOdM
04044
MMMMM
NNNNN

W

e

n

7

M

C

OPOOM

^^qvv
M NONfNN4

NOgmm^P
1 NNMII
Midi
NNNON

W

Ra8

;^ 
WyWy

^^ yM

^^ O

dONMO

d1/^n.Mlapm
NNM I 1
nMAON
ONOO?
MOd1nN
NNNNN

I o6
r^°B

^ a
P MOnd

varr^
MMPLN
44"^^
MMMMM
4'444
NOOMM
NNNNN

a
R

	
R

e

8

go 

UU^
F

F
9

6

^y

L

N o^

aP000

C; ^1

NM Nrd^1M

MdNdO
4444'
NOMMN
NNNNN

Hopp
MMMMM

ARM
HUM
00008
aNdMN
PPPP^
H HMM
BUS
NMdNN
88MMM
8999900000

MMOOM
88958

OMMMm

it
OnMdO
?vrvv
OMMNd
o44do
NOONO
NNNNN

ARM
MMMMM
U MnPPPPP
MMMMM

MRS

E0000

MpryOdlyMli^1pMM/MS
MUM:
88888
Ti99fi
ow"GMMMMM
888$8
000a0

1d
1^NMP 1P̂1

^1IMNNN
66666

OOMMN

NOM(OpyN^MMMMM
NNM tO
4444'
OOOMr1
NNNNN
ennNn
MMMMO
MMMMM

0.QoyyM^^yyM{11^I^1
90MMM

yy

000008
OOMNN
OOPPGOonnnOOryM^MM

OPPP
°0
O
x$88

OOMnO
OOpBdMi6

00000
OOMdP
OOpVM
0°0666

I

a

V

s ^^

Na Pula

g1°p^M^
OMdMn MM40A MMONN

qM0 Woo 440,
dNNOd dONMN NMPMM NdMan

OMNMM MONNM ddnii ti"!bMd

°4244 ?0?4? 44?40 0440?
OMMMd OdMPM MMOMd MMOOM
NNNNN NNNNN NNNNN NNNNN

MMMMM 
M^M999 

MU1^ 1/^SM "M=99"M=99 MMMM9̂.1

PPO +PP PP	
ym

PPP ^ml PP PPP aPPP(1^^yyP
NNN	 N N NNNN NNN N NMMNNMMMMM MMMMM MMMM MMMMM MMM

RUH 
(
OUR A

S
IA^^ 294109 IMARR

00000 909990 §9996 6000 00090
MddNM MPNOM MNmmh MPOdM ONMMN

WO WO UM WO
NNNNN NNNNN NNNNN NNNNM MMMMO
88888 88888$88 11 88888 88889
dNRMN MOdNM mPPPM MyM.MD1O^M i9q,!0

oo$a°v dMMMM MMMMM MMMM
M
M MMNNN

69999 90°0°900 000°o°0°v 90008 9°900°O°090
OMOMP ad:OO nNNMO OdOnP nMOMN
ddld66 11000 uoaua aMGo C1.m1:1

00086 BOOM 86886 BOOMM MmmMm
MP	 M MM M 1^ MP^.1 n 13M M=0OMM OMOd^I O MMN OdOMO NOY100.n nnnu

hooao oeaao ofigi fiffio ooaoe

ME HER BE

MHHMM MMMMM MMMMM NMMMM MMMMM
20 HER

IM

9

w^

M O
M

MĴay
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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 Polarqueen, and colder conditions to tite East.
Consequently, the pattern was situated so that according to the last reported position of the Polar-
queen, she would be located on the westernmost log of that pattern. (Unfortunately, our best ef-
forts to contact Tromso the morning of the flight were to no avail, since all of the phone lines
there were either busy or remained unanswered up to the time of takeoff.) When we finally con-
tacted the Polarqueen directly on 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, site 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 mosaic prepared on board showed that the ice was below freezing in the
southern part of the M1ZEX area, but mostly towards the west rather than towards the east as
had been predicted by Tromso. In this area, the multi ear floes could easily be distinguished on
the ESMR mosaic.

Initial 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 is avallabie
more than compensated for our momentary regrets.

Upon landing, the aircraft suffered damage to her left -wing center spoiler, so was out of commi-
sion until late on Sunday, June 17.
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Figure 8. ESMR mosaic: 6/12
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11 4 MMMMM MMMMM MMMMM MI•NIMMM MMMMM MMMMM MMMMM MMMMM MMMMM MMMMM MMMMM MMMMM
I p. -Nm b1y(^1bN =.. hmmmP NmnPm aN, II ^^ •Enw pMmOp rOh•O d1^I^1^b b .e 1^Ir^yl	 h1(^I^I do plr^NM 2= h• A PhJNH1 Mddd^ HYlhm POPO NMM OIO MSS O' 1.1+1., nMl O MRM{00 RUHbQ0 NNnww 4444 444.40+1 M

11
w

^y
w

1 wlny µ
M nMM MM1N/1MM M ••il rr•YiiOM yI M

I
M
(^ 1^ 11

M
^1/
M

^1
M
^II
w

1
w M1/11.w^1InIM MyNINM 4411••11 ^G}N

0 •D.Obnd ODNMr•I NNMNM -44-4 MOMOO M NMMN M•m4 MOM 4• .-1444 MM+InM MwM w•OM MMM D 3OI 40000
V! 00000 999940 00000 00000 Oo000 09000 00000 00000 00000 00000 00000 00000

4 NNdb wO. wm bM400 OMPmd MM.SO4d MPbnd MNNOP POPOm 04bmb OWOmn nnPdO mMmNM
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i	 êTTPaa gpp]p]p]]PP 1 (E1pe^eb V53m.̂}p.pp e^^ g e^e}P^^ gip pe^yee}ê ^^e^e^^ ^^e^e^^ 
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yĜ̂ M

h

1p-

A
NNNNN F71'^ Ed .NJMpN

(
N
y yN^ (

III
J
YYYMNNN

N
1JN NNNNN

p(yA
M

D̂ M D NN8000 000000
^NNMM^io00o N DNMM088 MNNNN

yI
NNd N00000

I(^
NNNNN P I	 go

(y	 yl yl
NNMAM .igggo

yI	 1^	 ry	 .pM M.JM.J	 f)i Oo0o0 00000 8000 000 00000 0000 00000 C
(J

"Ct
F d MMGd AOPOh 9U!"O: iic O	 P

h5

MPP.tlGo
ow
MNfim ^1

Np00^^NNNp O
09 0M 0-0.i
0	 9

-
N My

O
r.1 1y

1d
^̂II A

N'1
1y
1.

.0ir0i.q 	N

JM
^Imm M0q

R0
. 11

O
NM.. A

m •,}©ddd
ri.7.JMM OI.M̂^.Or94O $U.M..M.

n
I(^

^ N NTWO I.}
,MM00

pMFO
1M^11MiOM	 HMrJ

p
log ^^nh

ffi$$$.Y1
^ W2911q

$$ $Od 'd
pNM„DR

$ffi$ffie
p
R. 820
o $$s

pp
MMNAM
$$$$$

nA 	 IM.J
S$$$

MN
1 8.111

I. .^I
I
I

1
{
/

ry

^
J
I
	^

o
ry

^
/

1
1^

O

N9 ^vC
.

0
yp

p
y
0-
2

NNM .JM
yyl

^
.yjl

MMMMIYYIYWVI
o OODDO 00000 O

OID^MIO^1.d^
J

Y
1N
I 1IeO yD11^^Mp 0p 1

d
.

ND
C
O

f
d
J (MV{MyNF

PF
ON^.fDdd

MN
ry
PP

O
O D

.
O
p

DN
N
O dMOrO^N ^AJMMMNM M

m
OONNO

g ONNYIN III ^II1I11N NIONOUI 100 JbddV Odm .IOMON NI^+IOOM IIi MMMM MOOdO O
7 g

00000 00000 00000 00000 0oo00 00000 00000 00000 00000 00000 0

y
O

I
NNNJ

d
I PO

m.
N
yy

O
I
A NM

ry y
N

I
M 

1I
d

^
00

{NI^.NJN
00

1
M
^

O
I
h

1^ 1d.^d. q
O

y
P

^
O
pf y

P
^,9 AoON

G
CG MNNAO NYICMM MMNMM M$Immf1l̂̂

dlppl^^Yppl
ImIIYbIO

M
S

m
M

mM p
O
pm

M 
M
N
D p

N
p

I
F
.^J

P
J 1NyyMIII!
N

M
N
D M

N
^pb

N
b pp

N

dMP
I
FF

m

m
M
m p

M
p ^

M
^ppp

M
p M

M
^p

MdP.pp	 P
(My

p
d
pm

M
m mMm mMm pMp pN

p

I gg= R ggpp Od=b, :-M$ .POSSSS ^^ 92 SONS Sms .Od+	 s .GJI^p	 s	 .0
MMAAADe000 M-MM-00000 AAA0000 Ogg .0.oov0 AMA0007 MPMA0000 PAAA

gu^aoD MAA-MeDOOO AAAAA00000 MMMM 0,00000...m..e.
NNYI

^.I yI
ess

M ^y^/I yI	 m e	 ry1IIgi8I^N yI	 III 	Q

12 bJ.tOY[[gq^`1••

00001

Y^Y

5p

11II N

SC

V

Sp

I

00
(

N.O

$8813

0

^

0

}
0.
[

O

a
I
'

0

31111

$0.[0$$'1I00
Nill

0p00^c
^c
a0ff0 M^1[Mp^''AM

llig
i.̂

1MIc3
Hy.JM

Il fl! g1l

NN^^dN^^
y^
yl̂lN My

S ill N

So



3.4 Third data flight—Day 170—Evenes 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 elected 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 mosaic. Instead, we found freezing conditions in the MIZEX box and near-
melt conditions further northl 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; po ,, i' dy we were observing part of an eddy. This information was radioed to the Polar-
queen as we departed the area.
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Figure 11. ESMR mosaic: 6/16

54



OF Poo,^a Quasi y

e	 ^

Z Nq	 ,yy,^1yY 
^	

y^^yy^ ,yy^	 ^y,y p
a ^ 

,
a
,yyyy^,

^̂ff ,y d^^	 r
Q	 WS NIUMO	 Y1M nl MYI Oa PP 1 W 

O ^^^''{Pfff'.IF 

YI ,1(anh(N N

0 00
^f	 M M	 HOMO	 0hN C.:pa go PN xP a N1,0 M PMMMhh M

1^} M	 N^qM n q
Pq PM ,MS{ I ^i I, Mil 	 4 G^1	 y

0 00 n} S uann F c i? ^c c^ 
C7 n I!..-I .dn ma^ 3
17

its i^ u N RX sgw psiONMON NMPOO NNNNN MNOPM "O pt! "191 NMhON "M Mi ""O O.9u?",!M.ph OM MNNNN

	

MoPOO PPYlPs g,664.N O O OOMN NMM	 NN	 MNNI^I 0x1400 4rv4r 'P4'Pf'P 4v4^^q 0 4	 v0 44„r v,,,
hili99 91i9” MMNei PNONN P9M,1i .9"ft Nm4wP NONNd hMOdhhPhMO OONON hnPOM

I^ oi ,̀^ OMMM 4499.9 40.9= '.7"JS^'. 3 '.7,"J."J."3 ".^'.7".1'."J."J 44940 rM,-7 40444 44404 NOrvr vvvvv
j diN.pN NhhON 91 9" MNOMM POMOd 	I.ImOhi adbNM POMbN hhMd 	 hM NMb1• NdbiN bMPPI^

ggqqq HQQf^O MMMNO NryNNN Numl 0000 4N^M4N vo??o 00000 00000 00000 ocofw
'.{' MM NrJN 9" Iii 9i"U: MNNhO i9I MO MdNNi MNOhM ONNPO h PhOb "gilt MOONM ""N tPe .0

}

000

y

0

^Y

0

1 

a 7

ŷ
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I "
pp
M

^ 1V
VIS s

riNMrPIN00000
amyl

l(̂nJlV
g
V 11

M MMNM
d0Z1°.id.N

so^or^
M MMOO

MMMMM

q

dM

O
M
4
d

dMy9d

dMM90
uM'N4NM
11
MNNM9
OM070
OMNMO
MMMMM

MMMMN
00040
bPbO3
MNNMM

PO
MIA R

M•pMp^lMmypM^^
NN Nti 1V

d NNOy

N}}ORr^
OOpO^
Oy(n.1MmO

OOOpGIPI

MM M rbMM
00000
NNNNN

CAMSM

MMMMN
aMoo^

rc1 [
^

1
^3

cl^c
N

al

N

mmommM 

VIII
O bMMfrG
bdNMN
NMM4M
P IN

Yy INall
gnn

HE

N NNN^

00000

yyO^^ryN^^M yNmlrMp^
MMNNN
^PM

@

90
•p 000

MrblMN M
00

b

9101111

M
MN

ppONOMMp^
Mss
0000000000
N̂INMCO{MM

AMMM9 MMM

{q_	 )	 w	
w

W	 N
y	 O

^p
l!

o	 y

^K

3^ 9

o	 tl^

9 
u

B a b9

1
y
O
^^

r
y
i
^^l

aP
1^

1
y

N
^^

.
y
Pq̂  IYyryd.^^ryN^^^b^jr ONO;M

1111/1 11 OM NI
ON•.^Nn bOOMM MPOOM
M40.ON N3PMM NNM00

YIMMNa OMMMM MOPMM MOMON M9N30 1991I OMNNP NM099
00700 04440 00000 7oM oo 7,770 MOONO rr7oNM M7070
IIMMMPM MbbaM bbdyM I!Ngq t9 11119 MMNMd 11 1161999
HNMMM MMMMM MAMM

A gMMMM MMMMM MMMMM %MMMM MMMMM

M
M 

yG
M

^
MM 

rI^̂  y
M
yMy.^	 lyyyM

yI l1^^^^^^ (M(̂
^lMM NM MM 1•MMIM 140 ARMS AM M	 yp^ py,	 d a	

T	 p.p p.
P PPPP Pl.^P

l.̂  NIPdg x!Boa NM M. l^y jyP N^ N{
pW
y
P
ry ^

P
y^ ^

I
^y

.
{
ppo
y(

pi
y URN ^^

Iyyl^lyy
l lU
l^ N ^NNI (p^.^

N NNNN MMMMM 1111110 MMM MMMM MMMMM MM MIOM 000001 MMMMM MMMMMMMMMM	
$ Y1 ^1

	 MEN	
^I eR ^1 s O N

N

Ng
Nr^NN 

1

N
-

I^NN̂jN
RÎl

N NNNN {J sN IENN NI^EN ^^NNN MUNN mNNg N
g

Ng UgS IV

oildao da192 oo9N00 00921' V0000 REM "SS6^,6 o800d $SEo

IIllp^(PpJPpd dMp 009090 OM

 MEMO

pON p
MPpNppp bO p

ypC •
p
o
lra
M
^^•
b
/p̂  1p

y
ry rp
d
!.

MOp
H
M 

r4

O
rM̂p^ 1p

P
lp,^l1OOpp ŷOŷpp̂̂
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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
fieulties with both Goddard and RAL gear.

Pattern '13 1 was flown, with the low-level leg flown at 500' along the 6 0 20' E meridian to coin-
cide with intensive surface measurements and the NOAA P-3 transect along that line (tile so-called
Onstott line). The conditions were generally warm and cloudy over all of the MIZEX box, accom-
panied by the generally uninteresting radiometric signatures of sea ice near the melting point. As
observed from the aircraft, the cloud deck seemed 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 ice within It. It goes without saying that two days earlier, when we were unable to
fly, the MY signature appeared very strongly within the MIZEX area in the SMMR image.

In addition 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 0 30'N. 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 13LANK NOT PILMED
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^^	

.

I.	 ^(f	 ^	 M Y^ WM11Y^1. N P^	 Y
It1	 0 ^ 

1.1' l^ r '^' o v ^ '.I' uo n1'N ^e e'1' ^ 090 4^ 
o

^^ g d s ^	 ^ pi a ^s M $T0T M- g$
pO	 < M M M ^0 wA A 0•,Ow MA 00 OP M wMMMw N^ P^

1q	
^
^

1yy}

.11rnpp1 M OS 00 W,Pp P	 yyyyyy yy,, y1	 1O.. P IyMf1^MNm1 
N

1aa
yyl pp

O(y O'/^(O^(JJjj^N	 bfl~1 G^M1p MM p
M1

T. 4M MM 
98 O I.,PO ONV ^"' 0yFFFO 

N	 M^^ b NO 1^1^ 00 1^ 1
P.00 PP1. 00	 .`/r ^1 ^

0̀̀
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3.6 Fifth data flight—Day 176—Evenes RT

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

A slightly modified pattern 'A'was flown from west to east with the first five legs spaced the
usual 10 not apart but the fifth and sixth spaced only S nm apart. The sixth leg waa also along the
V 10' E meridian 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 along that line on leg S, 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 meant that the altimeter & side-looking radiometers
had exchanged favorable legs. For that flight, our two inertial navigation systems and the Loran-C
were all In agreement to within 0.2 nm; none of them had been updated since departure from
Evenest

Our approach to Leg I was actually straight-line from 78 0 38.2' N, 2 0 26.8'E. This permitted us a
spectacular passive microwave image of the eastern 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 cast and then south. This streamer was observed on both legs I and 2. The MIZEX area itself
appeared rather compact, with relatively few open leads of less than I Km in with in evidence.
Tile 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 a wavelength of about 28 Km. About 2 -%2 oscillations were ob-
served. A solitary thin ice band, ca. I Km wide, was observed running east/west about 30 Km
south of the edge across legs S & 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, judging from the whitecaps. Unfortunately, we had
eliminated 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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Figure 17. ESMR mosaic- 6/22
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ỳ ỳ
N

ỳ
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0
	p

M
\ p\

1
.8Z Z 8SS 5 S

rMOOPO NtlMOM OOwPd SNOOK ONOPM NOdPd
MWO04
OMOOO ON MIaM

MNM
MnOMN

."
ON." 09MNr1

co
MnwO

N
10

1y
{}^

00PN^M
NDPeO OPP OrM1

pNMNN1
Yjyj.jy

41111 N,m PPISfll
PpmPP pPOmP mmPD gq P

fllfi
ml^Pm?Illf PgOPP11M11

X.Ifl	 flM 111 IH111 II'(1

NMNMM OMNOb hDPNO NM09p "YI"N PNMOM MNOMM MONPM mo..0 MN9MN OPON9 mowbo
O NMwMN Ohy^J »NJdS MX^99D NNNMM MMONN NNNNP MM NrMM pMNrIN dJMMNr'1 .pMJpN1 M9X•ppI	 1111M JJMMn NNMrdM rIM/ HM 11	 I	 I 11 1 1111 111	 11

.J ONOON NON9 rM NMNpM SOPfa X• MOdNN NNNNN NNNNM MONNO ONOMM NdOMN MON". MMNNO
O Dft00 4R4 i^0 OtlONi NMXII

INI 1
N1 ddegq Tc+;q C;C;48t itN^IIMN MItMPM 9OOMN MODOO eejooe

r.1 ..MMI M M' MM9A OMNOM 'IPPUN P9X•P9 P09ON NOOON P9P4M OM000 ..... OMNMN MNOPO
00000 coo?? ggqoZ' N»EIPp D9Db9 090bd ddMMM MMMMM NMNMM MMMMM MMMMM MMMMM

p,
IK

a	 -.RMe.
Yp1 ghXM. qp

iMaNM
^P^ppgm

^ m M~ N
Cm81 p11

00NMM
p "OMN
Jf y PNNXIIJ11

I 111I11dd

MI.PM9
N

PPOP
ryO1Xry1,,1111^^..Igq
fJ QW MYNI

PPNPO
GM M91^ON. =—NNNP{g..O.O bw

PAMMDOOMOO^p wbw
TX. pw

.MFINN
^NMryN dry

M
D OWg

a M	 M N NYI w SON 1^^00tC P'9 m PPP2	 v PPPPP PP99P PPPPP PPm O

{Q^G.I {yy^ OTIp.^r. d0
X^.INNN

Op (Y Xq̂ IaX IIP1NNNNM ryO11IP1P r. Xy1NNN
m

w YO1PO
P

P G11Ia^ VO.MX 9VS H9
PY19N
menIII N r.p01^9P

yp1 OpMNONh1^{I^M y^ ONN1.^	 ^}PPPP^
NNOMPM CepP^u

OrnNNp̂y OONNPP
PXf000OOOO^PPPP.!G' ^p

M NOOM1I^
pyl il^{p
9m(099

PMh0^1TPPOO Mr.MMMOOOOO IM r. NriOODOOD PPPPP PPPPP UPP PA PPPPP^66 ..Ii II IY'IMM MMMMMM
I yI M Oyypp9Q^ -0n^X dOc)NNN O g rI^NC^OIIIIa PON 1

POd MWNN IM
one a
nNN^rMI .1
.-MIN

' M1/1!^fh PMra MO O.Z:l
tlOMFIM OMMry1I11

MNNdN ONA Pbr.1r^N.. PO	 MNN
rryl yry, 

Xl 040N	 ^y^^1
N..Ha;

yry1 N NN1ry194woo

P y
p oo CCCppp

^My
.a

11.
ON

..
M A	

.
X1O MM

00000

NN NN NNNNN NNNNN NNNNN NN NN(.

.49 nnz00000

NNNNN
0=19

N lr.MfOJ Mrni HMIM.'1M MMUOC 06000 00000 00000 00000 OOOO p 00000 00000
P OP

OF
I
f^Y Iii]2515

Of
My
ON 61

M9
dgg0.

0pp9Mp ONd
OCONn

yp̂ y
J

^ Iy
O
^1 yO1Mw

MMMMM M
Ph
M

OiIO

NNMKrP.

NMdONN

rP.rP.MMM
M
d

XNINNM
ERE

XOIMNPMbN
NPIrPIM rP.

M
M P̂M

GNN—M
m
MM

OI.Jp. IN11
p

^, 11qN
MI~IIMMM

OO
t
P
O yP^O

MMMMM
OO
Il
OM,^f,

1y.P1IX1̂ ^^OXXd
MMMM{

PXyP1INyP1^yMPI1,
OMMMM

1111"'1 	 O.1	 p 00000se% OOOPOMOOOO
OO11//^1PP
MOD9l-' NN^^^' OCI^Dbr. r.Nwlw.^

N^^}}y^Opp
O.GMOI^

rr..IIOM PI.ppNNdNT g
OOa O1rN^ NNNNM=g. MNNNN1M.^MMMM N NNNM^MIi1Xr1^ NNIININM

1LLO„ OOO.O OUODD OO000 OOOOo N00000 00000 OO
NN
000 Of 000 00000 O MMOMD MMOMO MM0OMOMOO 1.M^MM1^MOOD O

+ prMr.MN r.NMMP NPhNN 9PNON MP9ON rM9 OM9MO OO bOp
O MWOpO OHMOrI OX • X•NN MDYNIPO

1^1Oy

g
NPI.

'J6J`J1 ^ OO

2
OO OOONN NOdOO .Np000O OO.Nf.00 OOOO^ OO^b^ ^O eOOOS+FOO OOO .00 OOwO bOOwa

t OM^.MMaoap0 Mr1 r...M
00000 MM 00.ee000

MMMMM 14 MMMM00000 Mr.MMMeoOOO
MMMMMoeoo0 .IaMMMODOOe r.MMMM00000 r.NMMMoeeoo rdNMrMnOOOeO

M0,
00000

OMMMM MMMMM
Ooe04
MÔ
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p
2i 8. ......

0
M
0Y0ee"f MMMpocMog MMMnoon 1PON., M	 I.lNo- d	 O019,01

gy

^

Ug

M
^u

11111
gg

MMMR

X3RooS 1-6 MPSMo $a°s ,^acaa
PryN, pMd

a
U
M 19919 MMMMM Na M(ii NAdM

.P liyO^M1rD^yi PMb
OOOOM 29999 DOp00 OMMYI YI . . 11YIb1MM NMMpO 1I

RioiMM
y1.i p MM ^

O
1U
MM99

MN.nYMO
OO

.y
da

m
a

OMMdM pM{MyryP^11moMNMOO ^9
^pi
II^QMNN i1 9iMMOIN11bM

I
a aaa a a pMMM..trY 5509-MMMM00000

.py^y^.g.4 riMMMoopoo
y^y^Y^Y^yy^1HMM.IM
OOOOO

y^y^244
M. •I,y 00 bddbd^yM MMM bddbbMMMMM dry^ry^1/^^11 y1^mm

M/Y MMM t,1NNN1y.y MMMM WIyM
Igo	 r.1
Go4Mo

-,:CO.:

M.yMMM

11^pd1^

zoa0
p GUOM MhC• MO O.YIfi MAM MMO^.M

^. ((Un^d

OMMOO

d MM 11
M

^
OM

00CONAj

(O^(Py y
n^l0a

'I""
M

p
TdA

e
N

00000.0000
pMM1n®

CCeOOO
O

p
OO

p 1
AO

OOOeN
p^NMO

1P
e(Mb

y ManMg CbY1MM OOOOH MrNIMN.nY MMNNM JJdo0 y	 MbMMN i Yl00 MMNMM mam f^NNNMM dMMf).. NO=y

2	 I 2eess us ,ss so.t e.PO $.Psss =sSR RRRRR Re= RRF.IFg FIgmg RRI;RR Snom C.'I:I:F'.'I:

2	 I Mesa- e^ ea ap-AAo S8gsa oases 00000 8M88N 82828 93882 sea%% Savoy ?Egos
M

..........PM	 N4Gr,M MM
........1I^	 o=.•IMM wM MMMriM:4!444

...
4AMO4MMMMMn ..n.

Or1N^I^NN[[JYttYYu.u. u..
.....11^awNNNNN

.........OOMNNMMMMM
......1/^^}11^1^aMAIUAMM

.....A1I^̂ m.j
b

...
=1 M pIx.....

VMS
yj9 P1pP
gya.,td

p....IIN	 ^^}}UI YIMC^111

ea g? a 'ills 911H
. n XZ

ISSIS
n.u.....
;sass

u.. .nn

Ines
.u.z..
HE

uu••r..

ekes SO$

84



OF-Poon QUNat i"t

C

I

P^T.gĝ
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ŷf, Y^4Y4 4^^Y4 4Y^4YIli dMdAO MMNnA dPnMW

q

qt
0

O 00?
00

M^GpK Yj M
pp

O	 1
qq

A
D^F 10 g¢O 1

qe

m0 0.a' ^^
^s

a
dMA11IM MOMNd 1'1`DDAM MPndN WPNAO MDWnd PMMNN
DMPPOMM44114

OmmWPMMMM41111
IMPrImpM M41414

r^00P,,M M41414
PPPWOMMMM11114

.0MMM44111
OOH O
4 Y4^Y

PN
yO^mMg

d OVOAO
y
A

11
M
I1

MMM 0PP
y
d

11
M
^

A
l
M
^1

O
/^1

P
^

D D
q
M11M^^O 

q
d dD1Y O(Wy

Mf fMS^ MMIdMNII NNNNrA1 MrdiN MM MMMMM ,iM ^iMM MMMMM
1 11111 11111 11111 •1111 11111 11111

NMAMA NPNdW Nhh 1nN .dV ddPMM ^O nIAOA dNdAN

????? 5S O t4 4?7?? 'f ??? ?4???  i3^"°4 ?4???
MOMM° d91dVll MMMMM MMNMN NNNNN MOOMM MNdNN
NNNNN NNNNN 4NNNN NNNNN NNNNN NNNNN NNNNN

H
m l.^11 

°1^ 
1pw.IW bnl^ 1^1^1^1^1^ nl^^l^n

MMmMm MMmmM MMMMM MMMMM MMMMMMMMMM
MMMMM
n M

MMMMM

00000
AMNOP

PN PPPP
33$09
MMOM.O
PNMOPNNMOd
:1:3.=200000
dPdNA
l/M.M.m
hAnnA

m MGP ^Pp1y

MPMPMMYyMY1

U-0 PMMMM

0w

MooOOONMISI9

OOMMM

PPPPP
9$99$
WOOMd0
MMNMIY

00000
MO

m
Pm OO

M M'11C0

nnnnnn
OdOOMOPOD
PPOMM
MII1000

^geee
MMMMM

pPAs=:N

MMMMMM 1M
1
^^MMM

bM^Nd
NNNNNMMMMM

USE

fi.cow
AANMM
.;" l;zgMMMM
PPPPb
999$9
MhMNO
OMW4
gg-ss
0°o°Dg °n
OPPPM
M
N
O NSAZ
nnnnn

c^

S

M

PD
O

ONAAN
gNPOP
44444
d DNOM
YY9'"4

r°IMMM^M yM
y ^M^..11M^a^I•kPPPPP

MMMMM

NNNNNOD.00
AOM^eM

mhWmW
030

Y
h

1
MM 

W.OpOqO NIJ
,,Moog0000.
OMOdN
MMCMq
norm^

"9010
Woo
^4^4Y
NlONA W

'Pjq?
N.OMOIh
?°?°?
't99i9
NNNNN

pa
g

PPPPP
MMMMM

SUR
00000
MNOWO

OEM

a..
PPOPM
NMOCM
Wggae00000
NN MdO
I MPNd
YIOOMN

I n eNU

N NPPPPPNNNNN

HUB
 111M^^lmMI1MMM
NMHMM
^g000iO°O°O
ONOAd

HBO?
9$9$9
OMOPN
MNgMq
W W BONNDP000Mo0m
dMP

nnnnn

hNl^l^dP PPPP
MMMMM

MMMMM
NNNNNPDDDP
NMNMM

PPPPP
9999$
^oM̂} lMliMt

1
d CMMg
OOCo
00000a

00" 0:
r^^r^^I^N^M nM

nq^n^n

014000
doting
nN1.NIC

pgga
MMMM

I got:
NNNNPMMMMM
6^k11;gMMMMM

00000
NPWNW

M
m
^q^M^

PPPOGu^1O
99300
WMMMN
;NOdM
S99oqo.DD.
NdOOM
MNON9dMOO
M12129

=24

C`E`CC
b^O.NN
MMMMM

mPPP^
MMMMM

M
M In411 yM11M^

NNNNNJ°°°°
M1"'Vi

pppN
OOOO
001H
MMOlMM

d44sg
00.0000.00
MMMMM
M NNNN
nnnnn

REM
MKMMMVM•

PPPPPNNNNN
O
M

1l
M
^1 CMCMMN NnhNMMMMM

NNNNMDDDDD
MMWNW

COMM
OUCH
WNODM
MMMMM
.MMMMDDO.o
.OMPON

p
Ml

m
n

m
3g

m
e

nnnnn

guy

M»
^1MMM
hNNMN
PP1Or1 MGOMMI

pM^Mp1q

MlM/1lM/1 MMNNNNNDDDDD
PWMMO

WHO
 d

MPP1P
9x0$3
MONOW
wmla'dl^MO O
NNNNN
00000
MihMM
PI^Y1h0OMNNM
NNNNN

NMMPM NOMAIII MNMKId NNAMd
TT M70 TOM °??5 19 ?????
CMddlll 9iUM9 I^99i9 dW Mdn
NNNNN NNNNN NNNNN NNNNN

NNNNNMMMMM

BEER
"dd e

M OOWM
^NMgM
nhnn.e0°00000000

MUMS
Annnn

00000 9Off00 WONPO°0000 NOGOO MO 00
Ag POO O,^..11N 11^^d d1O ^aA
Oa.. M14M1IM M„MMM
hAhAA AnP.l^h N I^Af^
SOS geese SSSSS
Im MMMM MMMMM MMMMM

85

yx,,c,.. ;1C*	 ,,'.tom•



C	 C	 C	 C	 C

W	 W	 W	 ^1	 W	 W
d	 g	

;Og	
^q	 ^	 d	 M

P	 M	 P	 d	 M
N C	 .0	

M

As ^	 ^	 ^ s	 9	 9	 s	 As

q	 J	 y	
4

N	

yFr	

M	
MY$

N1^MmNp	
r1	 M	 a

M^	 J	 N	 ^	 ^N	 III	 s	 N	 M	 M	 C
g	

M	
^^^7JJ	 68	

C
am;	 ?	 g	 $	 ffi

N a	 ^	 ^	
QC^	 yYNIIN
	 ^M 

4

tl	 Lq	 1	
g

M	 d

r7	 6	 0	 O	 YAI^	 ^pY 	 ^^	 ^	 @

0	 ge	
0	

6	 $

9	

S	 ^

O bddgA NtigOJ AQO11lgP .pOMdN OPOAM PrydNd MdMPM PpdMP OOM pM bANMq MPpPd NANMp

^
^ YYY^"' Y4^94 7444Y Y^44T Y9YYY 7Y^7Y Y41'Y^ Y4YY'" ^4^"'4 9^4YY 4"'YYY 4Y't94

APpN^JmA bgdNM CiTI1r9IR "C!!!, r% 	 J19" 9L:POg PN
^
MM

J
I
JM AId^A Ary PMm(M

(ppOppM
N %Q

dM
y
g

l
dP NMNMM pNPdN

Iw Jb4 i^M N.d^MM 09 M MMgM^ M."MMM 9M901  MMM Mry MMM A MNVNM MMMMM MMMYN11111	 II111	 11111	 11111	 11.11	 1 	 11111	 11111	 11111	 11111	 11111	 1111
.S NNMOp NNNMt ANNOA AONOM MNo". 'POMP dM Adb Npbbg am"M NAdNM OOPMM ONMOM
& 444°4 44444 44444 47444 4004 "0044 Y044 HOd 74Y44 4444? f74 44444
.T. dNNNN MMMMM MONMO MNMMd JMMnN MN d11IN .OdNMN ONNMJ OMNNM MNMNOOAMMM NM000
Se. "NN .N eN t

gN̂ p

NNN NN.NppNN NNNNN 

No^

NNMN NpN pNmNN NNry NrW 

NNNrQ^N]tN^ 

..NNW NNNW. NgN`r^NN.N1^1NN NN .N

 M.R.NPO.'^y »001i^ 19 .9 4004 MOMPryO MMMMM MU MMMMM MMM MMMMM MMMMM ^M	 IMŷ MMMMM MMMMM MMMMM MMMMM MMMMM
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I Î yYII
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3.7 Sixth Data Flight—Day 178—Evenes 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.e. the flight track was along a line displaced 5 am 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 0 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 box 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 tracts 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 oil the north/south
ice edge along Greenland which projected some large ice floes (ca. 18 Km 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 leaving similar trails. The shape of
this event (including the less compact ice) is best described in terms of a running dog's head, with
long ears flying overhead. The outline 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 a 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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(9.19999 MiCtliM ft"Itq PMhPM M9p 

Mb1NI1 
ONOOM pccP^lc

I 
clgm 1bm MMMOO p

P MONN^IO dOO,t,0
y1 1O^I9"No

O~ OBMH
,PO
 MMRRR NMMV9 M9M00 OMMMM 8.4 .444Mp8.4 .444M4049111 BOOMN N

NNM44 MOOMN MOO 900899+
I d;u„ %"Sns .°S MOOm %SS99 99999 RRRRR RRRRR 992912 919999 RRRRR RRRRR f f:IPPR

o gaw"MO bbOON	 000	 O0U b O d OO	 O	 00O rI p0 MOOON 000 ONO O 00M
Y I N

O
O

4
N. d9 1

0
n Y91V41000 

AssocMOtlOtl BNOO I1III1 ryIY10 M yO^II^OMO^ OO O NO 00 00009 00000 OM1. . yO1OOdN
M	 VOJQC dddOV •"4vel,°Il •C1 Lifwn^lll 111gMMM NY1Y11b11111 ^^pp iO'O OMIINM MSNNb husso MMMMM I.1•b.1MMM

1,1111 HIM; 
N111 90 OoOOO G 1100 OOpMM99 9999A:

M INSW NUN WN Wo ;;;;; wo 1141 111 11111 fill; No !Ili!^i	
p	

°MMMMM MAMMA MMMMM MMMMM MAMMA MAMA MMMMM MAMMA MAMMA MMMMM MMMMM MAMMA

96

I;

	1 `
	

3	
x 

(f	
r

	

..:...:k....e,..uawn.ex.avmenaanvc+re.rour•.ee..w»«w•v^w..•..1.:..:^ .. .Ih.....,..t.	 !a.'a+F' ^rC•a^rrF L..,°...



8	 9	 ^	 b
a	 ^	 'gyp	 ^	 +

nOVINd OOMMM r`IPrIMP N0MN0 0OON0 MMOMM J.^NdO pNMMN NN11^Mn OMPN\ NMNNn MMOaM
n 7414 Nod	 M nP P n PP Ptl • P 	 nn d MJI M

	 074 
N	 N M MMgI^ 4^Y44 44Y^^ ^4^4Y ^Y^

n
49 ^49^^ Y4

n
Y^9 ^^^YY 4^^YY ^Y^^^	 4 ^^^^Y Y^Y4Y

0y 
n

^/
n

1
P0

y
0

^ yn1 
POMO (My^0O.Jpn ON^n

1
MM OM ddp so

Y N
NN.p OWN09 Mn^GnM nMO

O
JM NCI PPP pYPnP .OIMOMM1 ei 

4. qc M WMMMN 40N 11^ 11 M1 M ' 4444 M41 1 1 -H H p -iivf T 44 4 1 S ii-H1M 1^1MMNM 1 Ym
11111	 11111	 11	 1	 1
140" NnO.OMOONJ•p "!"11 nndMM nNwM2 J•DPNO tlndMN O.CONM nJMwA I^NMJIP dOONO
74444 ^444° 4°5'44 "47?? 44474 `14474 4`744° 44447 4?747 4-6744 44444 44444

NMdNN 941141 aMM of NMMJ 11M	 M

	

O 1NM0 MM1J	 IJdp

	

O MM	 M .0m daMJM 04J4111 09nJ0 nnane
pNNNNN" WNr""

^n
N O"NNNNMN NNNNN NNNNN NN44"NN

1
N^N

m
NNN

7 	00

NNNNN 
NN.N.144 

(4,4444 NNIN^NNd N
a
NN.w	 4 ,

qs' MOyou }[^^1b1ry^MP1^ $^1-MM$ 
n
99 {{

.P
Vs1^ NN̂01y 1

O
y1YPy1 1

JPJ^YN nJI .^fylryP^ln1M^. tpptMJJ l^ nrJll r r.dy1 rdr11 (1̂ N11̂.yy.1	 00000, Ism PGry	 ^GJ[^p}(I-M na C
C 1p%p

1 yy
1$
&
$QQM/

NNNNd N••Nry NN FJNNN[J IJNNNN Iry, N JNN NNMtNVN NNNNN NNIV•RN MMMMMMMMM MMM GGtl
MM MM1`lMM

	

i[LL m
M 11M^^(yMp1MM 

^yM11Mx1MM M1Mw1^1M^MM MNMm Ma MyMMp1 M̂pp 11M^
^MRMM Mpppp ^ MGMMM 

MM ^p111M^pMM 1
M
^1Mp. (p

MyMM 
Yp̂	 11^^ yy^^,^pppp yy11 rm ,yy^ (p 1y^1,y1 1111,,00 111111,, 1111111,, PPPPP PPPPP P PPPP PPPPP 111111,, PPPPP P,^PP 111111,, PPPPP

11
16 MYwM1MMM MM

p1^
1rMM

1yM M
.
M
.1 .̂J1 11p

M
p.̂ 1ry

M(JM 1MM^MMMpaM M1MM
pgM̂ lgMp gMMp 

MM
ry
M M

pppp
M

^
MMM eAMM•MV MM MM

p
MM

p
M M

Mp
MMMM MMMMM MMM MpM

1p MIV
I
M
^
N
e

p
o
l My^

y11.M^

}}MH .Nny1y1111MM Mrn`IM
1y
M

^1
M 

1MM^11NMMM 1
r

^
i
1
OMM1

1
M

r^1 .1lMy1 1ry
M

^1
1PYMM 

ry^
M

11
r
^
11

1dyJ
MN

M 1^M^1 yMµ1NNN r.I 
rP9M

1yMry1 1
N
^ M^

M
11NmJ1

ryP
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3.8 Seventh Data Flight—Day 180—Evenes RT

All instruments were operational.

Pattern `D' was Ilown over Nordaustlandet. The left-over time was used to fly a straight-line
transect between 80 0 20' N, 15* 00' E to west of the estimated position of the Polarstern, 800
20'N, 5° 00'W. We returned on a parallel line 5 nm north of that to the 0° 30.8' meridian and
headed south along one of the tracks flown 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 vjero able to execute only a single transect of the large eddy
region observed two days earlier.

Nordaustlandet was about 95 07o 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 east/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 eastward extent as before. Hopefully, the 45° metric camera also
captured an image of it to permit more precise placement on subsequent analysis.

PRECEDING PAGE BLANK NOT FILMED
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pŷ 	 MD((^^
(^P̂̂̂^.. J[

[̂[']
']
^^^^ (n[^''rM^rIyI YfI	 ;YNJ(^^!Oy1' 11 1̂P1

y
1lrypi ^([^^^1'(Q

py 
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rGq  	 dO al mom a^{ llpN Juljj ^M}M} Îg ig nOP Oy^f^fQg- M;pOPMO^ XS.} 100 00bOp 	ffWb1 Ipb

	

 coca 000000 ..O S HE 9' SNoN 000,0 tlOOp pO„0 H 00 	 e! H S N S

	

! atlPl rpf^.
l
p MP1O,MM M

y
M

I 
O QOM '1"I1	 .10 IOb99 111 "moo	 M4

y	 1119 ^	
MM^N	 NOMM

/I	 OIIM 
M	I t.NM

^P
	 MMM

I	
mO yN1 pNMOM.Y

0 •.6yc1 ONMMM JONMN MYIONN 041011x11 MAN ,M IM	 OANMN MMNOO YIOMOO MJNMa M.. 	 YIwN00
NN0. o .1...a 29=M MNNNN en IIIINIIINIININf N.Od IMfagg 0x u MMNN 	 000N MMyY eo^N ,0	 0 O.MM000 .coo

l oo1 on t
o ,coca cf 	 ge

4
a4o1 OQ ^7 00001

,	 CCO o o, ,.e`^e]Qe cacao

.Mb,1 I q
M O

m
P PM qP (P

pm
N

p
M ^Op .ON-- O

y
P

I
O 

y
N

1
O NMO

I N
/4
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3.9131&h Data Flight—Day 182—Evenes RT

A!! 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 0 29.8'N, 5 ° 57.1 'E, and separated by 10 nm. This was to permit intersection with the predicted
position of the Polarstern as of 2400 Z on 29 June. At the and 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 0 50'W in order to intersect with the actual position of
the Polarstern as she was struggling through heavy Ice at 79 0 24'N, 10 0 42'W at 0733 GMT.

The 'head of the running dog' eddy encountered four days earlier was no longer recognizable. In-
deed, the Ill-defined edge of the Ice pack was far to the west—at 2 0 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 Gin 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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X33 ^.^^ R Rh^^^^ ^^P. P.{?^^ I:^°^° fi I:Raa

m	
°^¢ ^^ q	 II

.. wmeNn	 nD M'np^a ininb n :.0	 1Pe7	 ^'of,
ZW

VNAMM Omn40d NMMdN nMNNO MMMOP ONDPD AANPP OMdgq VM MO 9P11;MO NOOMN MOMMA
rinrDO	 N	 n	 00,p OyI rpt^RlPQ ••,^11P ry.^1 "1 yN0 I	 Itlgq A()PPM •DAP^^	 4 41'P'P'P 4144 4.9."7.9! MMMMM MMMMI3 NMS^NN rvNNNN IJN IIj M MCA p p+1l MnMM11

1	 1111	 11111	 11111	 11	 11	 11111	 111	 1	 1	 111	 1111

gOVPA OMg NN 99i" MPPDM pOMMA NVPiN d ggAO AgOPO i9i" "Iii li rpnMOM ViRia:
T ON 77929 N wl7777 MNNMM N N ^y 17 NM 	 M ONOM0 MNI Y1 NN{J^M	 1 1 1 1 1 1 1 1 1 1 	 r 1 1 1 1 1 1 1 17M4 4Y'4"C4' 4'4'M4'^ 'P4M4'r 4'Y'4' 14 	 NM1	 1j

OMYIPN M p1O0M IIIPMMN VONO g MOMMM MNNNM MOOON OONNO NNMMN MNOMM gPMlt9 "919900907 70004 M0.7oo 0oo00 9o900 00000 90009 00000 09000 00090 X9949 94994
0:9i9II AOPMIII MNAO g "999 99 V:A Illi "fi VAOPM hnPMM MPOMM PMMON NNMMO OMMNg

9.^^i
19A.

9 •eOrD
•
N
p
rD rD^0woo ^D4www NONOJ OOO1My 1M

^ 
NON

1/
O

^
N O{Ogoe OMOOO O

(
O
y
dMO ~M0 MMKIM

otr
fff^^^	 l

(Iy^	 ^}111

M.ryP1 }ji1^1g1NMl4l MAP O ŶJI
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Pnu° Elu°Cl G142oNPn "n^IS3R F1R^ °J Oy ^ yôElEit^ 001% AR344 oJb"Sm u"o"d"a$ °n^^ia i1gN.^ n"dPGS$

19.9 99 677790 S7.9Iaa .9^99^ •1'1.°1.°.°1 n Ylltsz °suss .didird+.diC9 SO=:g9"n"m"a gimpooaoo 00000 ooaoo 00000 00000 0 00 X0000 00000 00o0O 0000 00000 0000
' N̂

,j1i
P̂PO

NO
O g01M.d 0^0 NN 1

P
01
0̂0 PrO^yN^^NOI.Ir! moo yPm 00 M 9121,11"'19 ON0P0 NOPMO 19,119 NNPOM

5 ,U1r
O
1r

Mp
1

1̂Y
1M
N 

^NVrM1r^1^gd mm p!	 1N^MMM^106 
00

0^t
..F

g
f
g
R Fqp$pRy^

10d
10 men 09999 4=00; MUMS rO^1q

^^
909

6 umggg gugoo mmp! mgm mmm Ithll.N haum men^ Sum nnnnn ugn^ RRRRR
$o63ua u0000 u0000 vu°oroc9r ouoo.Oi°0. °0°0°0°0°0 °o °o d.Ae9 °0uiluu°n t^	 w A"Il^Quo Dool^ ou $°o°oa°Oo

l d	 N	 N P ..NN	 NN P	 ...00 NN NN P NI^1^ P P	 (unuu	 rur rrn unonrr	 r	 n	 n o..	 ..	 n rrrn u0000w1 a 	Ba bP seen l^ so	 8932	 n	 On	 qu	 npn^1^yy ryryeele^^NNNNN NNNNN MMMM MMMNM $e44"dr,̂  '2,oa^ -9999 1'PIPG^C^^ OO p00 OOppd 00000 OIY^1.1p

RM Hill 111111,911 HIM 4111111111 RON 19,21^^ 11111 11111 11111

122



y
-

^S

d

Lj

w

s	 twat) "	 " o

alai
s raPu^ 

	

U ill I 	 9NO No
Roo Poof 	

F

Mw1^NP NOmaM mgaea 

Now 

PNMMCI OMOtMM NPmMO OMaQa MMMNO aPMdd PMMOO NPm"d
 YOM MOT 0	 08#7 010 0111 174VT mn

q 0:999 + "M"Mm	 mMOMpON" 10^p0P0/Q^ M 	 OMOOIi HspO^Iiii OOI^n NMP4h gloMPM
,
a
y g

M
.
M
p

t
O
1I11I

{
Q̂

f 1^y
0̂ 0̂

y
1(I â
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u1M ŷ9̂ 1^^

1 ^1̂1
1^

rd^POMN
vl1N^CIry1^ryt^ N uiPCl ryt̂

N
G
O :1 ,4,19:1,4

ul1r grVi
9"lotM lot
ry.I^N	 00

yd Nf:
OP

'19't PM
PtlI yff

MNOMO
y^^^y.I^. r0

1111911 11lORl Itl:
PNNN

NhM,Dd
yG^PNg^y.1^

I"91t
Oy Pyq^.q}P

11111 11,11' rlvll 11111 Ill
V
l
l
r 11Ily vllvl Il tll l ly

y.1̂ ^ i f
Ilvl ^

u1
v1f	 11 Ivl^{'1 vvlly

bN,OMb MMNMO OOONN OMNOM OMbN	 P MONPP MOPM N OMMN M MIINMMM PNbbO ifiI9 PNOMb
fM

M

OONnICr lrOgM4 H004M TTITO -,TfIT I 1gz9MI,
TTMNN 40Nr'NI NNNNN MMMMM MMTo. 110TI

ONOIw.f. dOMOd OOftNd ,DdNMN NNNNN O WONd 0004m MNOMN o pli 1M !goq# dbdNb h#Nd
°4444 441'44 4^444 41'1'44 444° 0 441'44 0444 44444 44444 44444 4480 4440

,T. i9iiN "OOO iiggq 91991 !1g9ft !!Ili .DNNON ONNON 0400 d .GMdMN ,?MMIIld 99999
ICL

m
M

y
M

^
M

1
y
m. M

M r^ mmkm AAA MMMMM

W `010`̂yj,
NMpMMMpMm^Myy
jg oP (ppyPPPP

MMMM

IMM
M

^Iprydl ĜrO1
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3.10 Transit Flight—Day 183—Evenes/Sondrestromfjord/Maistrom 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 Sondrestromfjord, 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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âŷ^
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a^ĝ minminunn aekee eneee ung 4-0-516 on ^w o 1-M-0 mm akeek

0M 99995 990999 99999 909 99999 MM keen 99900' HHO enoso knnen
{O. Via] (a?/O?gOOrMf .P1

OMf^M NM^^}Oga ^N
P

M
O
NOn nrofrvNaVA M^

j
AAPO !100101 MNO pO OOi00 PPNON NNNNN P0NN0

TjZ T CJiJ^iN1Y ttl YVYJ Fu [Yv̂r(iIYPY NFJIYPYJ Yy (rIYY{Yfi ^NN	 N NON SSEERE	
^x O PPPPP
 WAR

 aNNN

S8aas 8939a aS.98 Hass a8 5 85585 ^S Nd^S 8839 52S8o atS$S Go 9 HIS 
AO

.
O
I

P
M
P O

M
b

V
N

1
MP bgyb^0m0 Og AM

y NO M
a

m
b

 N
P

O
i
 M

b
y
P

^
NM" pMpNHN1^M9 "iii..DIOPNO b

N
a

1
M

M
MO POO 

pNNMM 
NyD^b Mmd

{&.
{y;2;n^O MNry^^yR; NMI 

pOmg& PP
DMYIN NMMAN u^Mr

p
bi
Q
MM 28M E

NO NN(d^^dy^My MGM 406 
OOON

g
M ;^fW -Q 

y
o a
b ma

YIOrMM

' M^^
i^7i7̂ ^rIN 

4
MMN

1
NM OZNNM p1

M
4
MMr,

^
^
(
J 

p M4
MNNN N 

4
13 !}"'(, 

Y
NNNN

4
N {j^(^N 4138 Egggg 4^^4^

i
p 

4
13 

4ya2
M2

.y Pnul fN
^y

O
^
M
ry

nN
 y

O
^
I
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4. Concluding Remarks

This mission is estimated to have been over 90 % successful In terms of Infrequent malfunctions 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 a MIZ during a summer
period. This is true both from the standpoint of Ice dynamics and thermodynamics and from the
point of view of microwave radiative transfer.
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