
 

 

 

 

N O T I C E 

 

THIS DOCUMENT HAS BEEN REPRODUCED FROM 
MICROFICHE. ALTHOUGH IT IS RECOGNIZED THAT 

CERTAIN PORTIONS ARE ILLEGIBLE, IT IS BEING RELEASED 
IN THE INTEREST OF MAKING AVAILABLE AS MUCH 

INFORMATION AS POSSIBLE 



N m,
WtW-

;H =MUSEU M NATIONAL D'HISTOIRE NATURELLEi. i a p. 2 4

(t^^- lOJ2y1	

`
SEbCUBS :Ai ZiL izs OF !r&ANCY I^I!P^FF iJitE OP THEHC A03/y F ;J 1	 E (Lille Univ.) 48 p

CSCL 0dC
Nd1-12501

Dac13aG3/43 ooj24

EABORATOIRE D'OCEANOORAPHIE PHYSIQUE
43-45, RUE CUVIER - 75231 PARIS CEDEX 05

TEL.: 707-85-44 & 707-19-00 
R E 

C 
E 

I 
V E L)

AUG -^, 198o

SIS 1902.6
Hcm - o/ s



SEA SURFACE TESAPERAT;;RE OF THE COASTAL

ZONES OF FRANCE

Heat Capacity !lapping Mission - HCMM

Investigation n ` 15

Progress Report n° 3

P.Y DESCHAMPS and R. FROUIN

Laboratoire d'Optique At*nospherique - Universite de Lille I

.i. CASSANET and F. VERGER

Laboratoire de Geographie - Ecole Normale Superieure

M. CREPON

Laboratoire d'O Ceanographie Physique - tluseum d'Histoire

Naturelle

J.M. MONGET and L. WALD

Centre de Teledetection et d'Analyse des Milieux Naturels,

Ecole des Mines.

April 1980	 _	 ;i3y ^f ji4:C ia5d4 IfY®::

:::ux Fa4 SR	 1 ' d'



- i -

I ` - INT&`TUCTIN

t - TEM. iawS

3 - ACCOAPLIS NTS

4 - SIGNIFICAW RESULTS

4-27 -	 oscate vx itEitit4 01 the SST jir-t

#-z - ges.teta *-di:,ztweax Sea test bite

4-3 - CiLxstit and es.tuatine 3. 23

3 - PUBLICAT CW

5 - PROBLEMS

1 - 144GE Q? ALITV ANT DELIVERY

1-1 - Iwge quatity

-Y - Test site. cove `fie

"s-3 - PeLiveaz y

9 - RECOWWWATIONS

9 - CONCLUSIONS

Appeedix A - Pe-unantent ad e--s i es o j the rives tigato is

Alpti.adix 8 - Tive sequence og satet'ti-te data ove.t the Gut'. o; 

Appeadix C - S&,di.es o3 eotd saate ncan *,e shote.

Appendix D - A comqwUzon o f -a diometet petjc• .ces ci NC=IR V5 AVHR;z

Appendix E - List of tece-ived HC.Ifk data.



- C4 -

LIST OF ABREVIATIM

AWRR - Advancz:: Vouj High Rc4otsa .ti.cst Raddiewetwt om Ti tus-H and

bat ices.

CCT - Co utet Compatibte Tape.

CUS - Centte de 3d2Vototogie Spatiate.

CTAW - Centte de T ditection et d'Anatyse des Ritieux U tutets.

HOW - Heat Capes-i4 Mapping Xis,5ion.

HCMR - Heat Cayaac^ Ilappuq Radi.ometeat.

SST - Sea Sw% jace Tempenatu)te.

VHRR - Ve'ty High Resol-ation Radionje-teJt on NOAA- I to 5 sa tet Uee .



I - INTREMI TIN

the ob fectivZs of Otis cnvestigatiort a3e V. M' the LXt. icw thine a .

guwUA rcts in the k'astat zones of FuuLc4 wic& 'Le9w%d to matu.WC pl;c;^mtt:::

aUt' MD.- made trtevoiat e6S&ents : to study twd map the wsoscate the'etzC

gatwws cn the English Cltannet, the Say o f Biscay and the Ko&d: ^!e _== '; =fa

Medi1eean Sea ; to a#udy and map the evvatioa	 #_^ ihezt g-zdie>^ts
gere,%ated by the maim es-tuavtti es o f tfte 41tench cooAtat zeroes ; and to con-

tLd to to the modetti.ng o$ diwuw .l heating o3 the eea stutsace and its

i;:jtuen a on the oceanic awt jace tnye-u .

The .investigation .i,3 conducted by the jot towing s : Dt P. V. DES .HAM S
toWtiitcipai Investigatot) andPt, ,MD. CREPON, Ak J.M. W:GET and PJesyi*'t

F. VERGER (Co-Investigato.ts!.
Appendix A give xetated otgani._ati,ona and addteues.

2 - TECHNIQUES

Techniques hawbeen ex.tensivety discussed in Ptogtess Repo tt 1. Some

add i-tions concerned W t.* dig itat data ptoces s i.ng at CTAIN aae given hetca j-te t.

Art iwtoved computing 5aciUty, consisting of an a^ tat Processur FPS

Roo-ting Point System) has been implemented at CTAA3N in oftdet to at.tow to

in the jwtttte a 3astet digZW data pftocesaEng, patti.cutatty Sot. geometric

cofvtecti.on ai:d muttispectut oft muttittempotat anta ysi.s image3.

An example o6 geometn.ic coAAection pe *,-Lined at CTC.iN is given in

Appendix 6 scat a seque_+ice o f digitat data Jftom HCMR and VHRRIVOA.A-5. The

compte te 11 tocedwte devetopped at MAIN allotv-s us to mix up dtgi,tat data

j um this di66erent satettite expeti.ments (HCMR, VHRR and AVHRR) and to broad

up a -time sequence, oven a day jot studies o j di wt►tat heating, o•t mete thct;c
a day Sot the ana.tysis o3 the dynamics o6 the SST jietd.

Data ytom AVHRR onboard TIROS - N and NOAA-6 ate now wAenUy received

Stom CMS, Lanntion, France, and atteuzati.vety processed jot the needs o6 the

investigation. An atmospheric cotteetion a.tgotithm has been ..`mptemeit"ted at

CTAIIAW, which wses the equivalent ftadi.omettic..tempet ttwtes T3 and T4 in AVHRR

channtets 3 and 4 (3.7 and 11 F,m) to detetmi.nte the aetuat sea sutjace .tem-

ORIGINAL PAGE IS
OF POOR QUALITY
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pe, iLU, To

To - 1.054 (1.42 T3 - 0.42 T4 ) + 1.13
	

(1)

( 
a,T 3 and T4 .i 1. ('C) )

This tetatton has been obtained by tic CLAIN {1) jum a ccopmi3on be&men
AVHRR data and su-tWe trutk oveA the Gull StAem and is veity ctose to the

one ptedic ted by DESCHAMPS and PHULPIM ( 2)	 a theo-tetiedt s.imutats.on

To a 1.48 T3 - 0.48 T4 t 2.02	 (2)

3 - ACCOMPLISHMENTS

r

3-1 - Eva tuati on o& the guati ty o f HCMR Aa i ome tnicpeA oAm noes

Some compatZson-s bet men HCMR digitat data and sutiace tAuth have been
petsoAmed in the Say o6 Hi.acay, on Septembet 15, 1978 (HCMM scene A-A0142 -
13190-2) - see appendix C. HCMR )cadcomet is tempeluttw%a we4e bound 7"C
tens than .in-a.ctu jffeasunementa. Thib dijimence .ca 4a.theA taAge and cannot
be expta.i.ned onty by the abwspheric connection o6 m4tich Vie mean vatue is
a Sew T. A poasibte HCMR cettcbAa.tfon bras of aeveutt °C should be addeu tj
the data to derive absotute te.*rgo2utute. A move comptete and systematic stu-

dy 4houtd be done be6ote to derive any de6inite conclusion cn this point.

A catibnation boas iA not a severe pnobtem Son the objectives o6 the inves-

tigation ai4vay, i6 nea4ty constant in time.

A pnev.iou6 c arison o6 HCMR va VHRR data shown a de6inite imp.tovment

os th2 quality o6 the data when ua.ing HCMR - see Progress RepoAt 1. An other

comparison o6 HOUR va AVHRR data has been pen.soAmed en 1ui'_y 11, 1919 in the

Say oS Biscay and is given in Appendix D. From .thin study, it may be conctu-

ded that bath these two expen imen" have simi taAty tmpn.oved radiometric

(1)4e CLAIN, E.P., 1980 - Mu,ttipte atmospheric-window techniques Son satettite
derived sea 6un6ace tempeu to a. COSPARJSCORJIUCRM Symp. "Oceanoquphy 6tcm

Space", Venice, Itaty, may 26-30, 1980.

(2)DESCHAMPS, P.Y., PHULPIN, T., 1980 - Atmosphezic coueeti,.on o6 sea su73ace
-tvmpehatuAe using channete at 3.1, 11 and 12 c,m. 8oundaty-Layers Me-teetot,^gy,

18, 131-143.
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pet j,".mancus as co=ated  to the WiRP expQlaPvAt. Repet^^vity and nuiti-charn

n€i (3.t and l: ^a) atwsphercic co- tectiun zte in javoux of AVHRR ttIzite

HCUM inv-stigation, teaa trce unique advantage to d2 ivei geometticatu cc k.ec-
ted photogtapluc and digitat W&tcts ;*&k may be ditect!y used by the in—

veatigation.

HCMM photog ux4*ie p-toducts with a suitab,t a enhancement o j the g.e y
scale in the tang=. of sea sun-6ace temWa tmes and a geomettic eorctec tZOI I

appeared to be paxticu.taxZy use&ut 6ot the ob;ceti.ves of the invesLigetioa.

VHRR and AVHRR photogtaphic ptoductd bum meteo:,co.tegicat sateUites teceived
at CATS, Laswtion, France, have a btandand enhancement pox the meteo_tetog icat

needs in a tatge t, eWv LWAe xange, which onty mtiiia the setection of cioud-
64--e ateas : cokmequeitUy, att o3 the wotk has to be done aStet the heavy
pkocedute oty digitat data phoe sing. Against that, HCMM photographic ptcckcts

aztowed ub to have a gtobat, and acmuLte overview o3 theau ►^at jeatutes atoi g

Vie coastat zones o6 Fraance, to locate and map some o6 these 6eatute4 suck

as- the,%wt eddies and 6un.td, and	 have ptetimi;wAy di-saasions with the

app-toptiate oceanogtaphens to se.teet the	 digitat data to be pto-

eesz ed and the mean gu,idetines Sot 6u.t thex a tabo-tate ana4sis . The diA pta y c,'

HOW photogtapi=_ic ptoducts -aped us e5ji.cientty to have a tatge and J.tuit-
dut evataation of the data within .the oceanogxaphet community, pki.orc to any
compute'Lized ph-cessud.

Moxe det" on some acco napWhments axe given as spec i ji.c %esutts in

the jottowing seetioii 4. Up to that time they may suna;uttrized as 6ottow4.
(1) HCA R phi togtap;ti.c ptoducts have been used to make a quatitative ana.t y-

sts of peuistent thetmat 6eatunes, ovex the year. o6 .i.nve.6tigati.on

- the- ,.mat 'xonts in the Wute.n 6titi.4h Channel, and Notth o f Ba.iea; c

Istands, Westexn Mediterveanean Sea,
- tatge eddies Nortth o f the AtgvLian Coabt, Nortth Asri.ca,
- upwetti,ngs atong the AWS bxeak to the Say o6 Bkscaxy, and coalstat

upwet.tings Not th West o6 Portugal- and in the Gu.t5 o6 L.ionb, Weztexn Medi-te -

tanean Sea.

(2) HCMM photogaaphie ptoducts have bt, zn used to obtain an asses-sment of tt

xetati.ve occuxenee of taxge diwtnat heatings of the sea suA face tempe«.r_.tu-te

in the. Westenn Meditettanean Sea. The -tmpo-ttance o f b,%equent and ta.ge diutfta
heating s was unexpected be forte HCAM Launch and Leads to the eonctus ion that

daytime sateU to imageties must be used dubi.ouety Soh oceanogtaphy be}-
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cause #j possible a wneoue ;nteApAe#ssti.on o6 the SST 6ietd.

13) HCMM digitat products hay.}e been need to pm6oma a atmt ,aticat specttat
anatysi4 o6 the xesoscate,var.iAbitity o6 the SST 6ietd in the "e o6 acalea

3-30 km, .th^%e tan noise tenet o6 the HCMR.

4 - SIGNIFICANT RESULTS

4- 1 - Weaoscate vati.abiti,ty o jthe SST Eetd,

Using VHJZR and HCMR in6uxed digital data, a statistccat . *-dimenaionat

anatya i s o 6 the mes os eate. vati abUity o 6 the SST 6ietd has been pen6oamed in
ordeA to r chanaet L i.atize the random prcopv t i.es o 6 this 6ietd. The power taw
exponent, n, o6 the apatiat variance, density apee tl..um, E (k) ti k -n k iz wave-
ewmbeA) , is deduced 64om the computation o6 the attucA ie 6unction o6 the
SST. The study uxu 6i ut started on VHRR/NOAA-5 in the range o6 scates 40-
100 km. H,'-'MR data at.towed us to extend the study down to a scale o6 3 km. In
the range o6 acates 3-100 km, n =4 bound to vary 6hom 1.5 to 2.3, with a mean
value o6 1.8, oven a study o6 11 VHRR and 9 HCMM scenes. Theae vatuea o 6 n
aye o6 the o,cdeA o6 the ptedi,e ted vatues by the .two-dimeiaionat tutbutenee
theo,tia . HoweveA a discrepancy exists and we need 6u ttheA advanced theo zi.es
to exptuin 6UA expeAimentat dete4mina ion o6 the mesoscate SST variabit ty.

The 6e zabi. ty o6 the spectW ana.tysiz in the range o 5 scales 3-30 km
was made posaible by the only .tow noize tevet o6 the HCMR data. A detaitea

manuscript is to come and witt be given as appendix in the next Progress Report.

4-2 - Westexn Medite4Aanean Sea :test site

Resutts reported here ate mai.nty based on VHRR/NOAA-5 data. HCMM and

AVHRR data are p4ezentty .inctu.ded in the analysis by the time they become
avaitab.te.

A study o6 100 VHRRINOAA-5 :cmagea oven. the Ligutcan Sea, between Corsica
Island and the south east coast o6 France, du ting the peA i.od 1975-1979, has
shown the quasi.-permanence, oven a yeaA, o 6 the mean 6upm6i i.at cyc tonic &A-
eu.taLior; genmatty emphasized by its thenmaZ pattern. Annuat vanizWons o6
the horizontat -theAmat gradient st4uct4u have been described and agree very
wett with previous in-situ measuuments. Low 6nequency vzves in the Ligunian-



Sea have been obsetved on ice-seders o6 MUMOM-5 in deco et 1477, with
associated =uuvetength arid phase-vetocity oS 40 km and 0.18 m.a- I . T,a t zves

ute afurtyzed in teens oS tatge amptitude batoctinic waves as .those discussed
in the theoty oS baAoctinic i.nstabitity.

A simita& study has been done in the Gut3 oS Lions, an urea whete. coastat

upwetting ate common in summettime. The data show with a stt.ong evidence that
upu*etting Location is wbay tetated to the coasttine duu-ing and that +_t4ce-

ttring is much more -intense along sttaight eoastat segments oS 10 to 20 ^.m in
tength than i. the vicinity o S capes and smatC bays. The w*ote imagety suggests
that the associated cio-tcutati.on in .the sutSace ta.yeeA is sttongty vaniabie in
space and -tune. This has been veti6ied by in-situ measutementn and the exis-
tence oS wind -induced eddies in the sutSace tayen is aeturt.SateUite imag`s
obtained in the tangent upAWtc.ng ateas (NW A6.tiea, 04egon, Pew,—)    show
aimit,at apatiat vatiabit ity oS the SST, but because oS the tectcti.neat coast-

tine, ptume4 and eddies move sti.ghtty atongshote and ate not chatactetis tic
oS a mwoti,ng point.

The e SSeet oS the Wttat wind on the L.igutsan cuttent has been stu-
died using a time sequence oS VHRRINOAA-5 data. The L.igutc.an cuttent J&w-s
along the Stench coast Sum the Ligwv,an Sea into the Guts oS Lions and a
Stontat zone sepatatn The L.iguti.an eutten.t and eoide't wate.t upweUed in tkZ.
Guth oS Lions. It has been Sound that the 6u, 	 i ow associated with t1,e

eutnent is hatted by strong Westetty winds. When the wind dtops, the Stonta.Z

zone wv a westeaaa.ds at speeds up to 0.3 m..s -1 . DwUng a peniod oS attatiSi_ca-

tion, the L.i.gut.ian cuntent in the 6u,%6ace tayeA tends to Stow atong the

coasts oS the Guts o S Lions.

4-3 - Coastat and estaatime studies

Appendix C give a coat ibu.ti,on by J. CASSANFT .uid F. VERGER about
"studieeS eotd watet neat the shote", obseAved on HOUR data in the vicinity
oS Istands close to the shone, south c!s Stittany, F>tance.

ORIGINAL PAGE IS
4-4 - D.iut.nat heating	 OF POOR QUA1.1Ty

Daytime HCMR data oeeasionnaty exh-ibit wa>tmet sea autSaee O',was .Which

extend oven 10 to 100 ham. The wa mi.ng -ih o6 sevetat °C and i A easii y de to ft kid
on photog .*uir:hic ptoducts because. the catmet areas have usualty smo g th betw-
dat.ies and cannot be conSu.sed with the shatpet oceanic thetmf sou ,t cztt



a

These WaAlffet at as ate iattVtetated as a Uzge diuuuit-h	 4 c 3
the up et surace tayet cede-t tow wind speed conditions. Evidence of -Ota:
s,cppe t ted by sevetot atguemmts .
( Meteonotogicat obse-wttions and ana ysis show that war►mel areas arse as , ^^-
ciated with t&a, wind speed conditions - i.e. anticyct nic conditions at cons t l
breeze e 6 jectts.

(2) Gtitte -t - i.e. direct sotan -tadi,ation Aeitected by -the kavy sea sut6ace

.to mx& the sensot - has beer, used to detcve an equivat.ent wind speed 6tom

the HC,MR visibte channet, whefte d -easibte lobse4vation mu,6t be ctose to the
speeutan 6tection o3 a Jtat a.2eas atce a&bay3 awciated with

cha,?ges in the gtitxe pa.ttenns and dp rAeaai.ng wind sp-,eds.
(3) (OaAmet areas disap --Gan on ccaseeeluve- nightime:,NCAR data.

Under these tow., wind speed conditions, twt-butence induced in -the ^ccn-

Sace tayet by the wind s ttess is 6tAong ty teduced, and most o6 the sot it Aa-

dia.ti.on absorbed i5 stoned'. without dowru artds ptopagati.on. Theotet%ca.t si.mt+u-

tations using a radiative and heat t,%ans je4 modet have been petJonmed and
p z,edic.t ta'cge heating Cates in the uppers me-teA, and a maximum heating o5

sevenat °C in the upper tayen which is eonSZ%mte.d by a +6e.w .in-situ measutements.
l:xtge heating only occurs in a 6ecu tens of em and is ve.ty tapidty destlwyed
by the nightime cooling.

HCMR data allot ed us to dis coavet .that a d i utnat heating o6 wz 'e than I' C
eoutd a63ect tatge areas. Ft2quenc-ies o6 oeeunenee ate tetativUy high in .the

Wes-teu Meditelttartean Sea where mcne .than IG $ o6 mo ine suniace arse aj<ec-

ted one day ,on an othe)t, while a atge diunnat heating is vety untikeZy in
the Nortth Sea (e tty one scene) . In such s-t%ong.ty a6 jected atead, daytime aa.tct-
Cite data could consequetitty give meanbigtess SST 6ietds, and observations

shouZd be nes.ttic-ted to rti.ghtime, of eoAty in Vie morning when the sut6ace
tayvt is the most homogeneous.
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6 - PROBLEMS

None.

1 - DATA QOLITY AND DELIVERY

1-1 - Image quatity

The day and night consecutive photog ! aphuc ptoduc•ts casuzot exactly

bupenposed - e.g. A-AO142 - 02220 - 3 and A-AO142 - 13190-2 scenes oa

septemben 15, 1918.

Sotan angte t have been recomputed us.iitg the acquisition time ai-d desa-

gr,,ee witA the sotan angtes given in the annotation. Sotat etevation a;:gLn

are within a Jew degrees bat annotated sotcv%	 angtes sep--r' to b
e,iAoneouA and oven the aetuat vatue by 15 0 to 25 0 at mid- ta ti rude s .

7-2 - Test site coverage

A t-is.t o.6 the •teee i ved data .%6 give,t in appe:idi x E. Test s ^ , cc^ e `<z^s

is now ex eUent J/on the pe4iod may 1918 - may 1979 jot p-hotVgtacF,,t 

attow.ing to comptete tatcspec.tive c.tdets jo,% digitai products and a 4efe da lf-

night tempe4atuAe di66etenees.

7-3 - Detiveny

A tahge number of scenes on CCT's 
have 

been received tciee at dij :-

,Lent t im" .

A Jew CCT's wm uatecdabtes, poss%bty because o6 att^tat.ion du76z--
ttan5 po t,tation.

8 - RECOMMANDATIONS
(iii

None.
	 O^ p^R Qr

9 - CONCLUSIONS

The SoUm ng conctusims have been obtained du big the te'po tl.Tg
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AmertE s

TIME SELUENCE OF SATELLITE DATA OVER THE GULF OF LIONS, tepott by J.M. MONGFT

and L. WALD.

The 6ottowin3 time sequence od aatetti,te data acquired oven the Gutd	 s

od Lions has been ptoeesaed :

- HCMM scene A-AO082-02080-3, juty 13, 1918 at 2.08 TUi

- VHRRIUOAA-5 dtom CMS, Lann.ion, France, juty 11, 1938 at 8.35 TUO

- HCMM scene A-AO082-13040-2, juty 11, 1918 at 13-04 TU.

The dottowi.ng data ptoeess<.ng has been appt.ied to the data don geomettiic
^,:lutection, Fitat, Vt1RR/NOAA-5 data were tesanpted and aecti6.i.ed using tandma..th

in otdet to 6.i t a Lambett ptojeetion at a seate od 1 : 500.000 {yon the oAig.i-

nat p4oduet. Second, HCMM ;Date sampted at a hate o6 one pixet oven two, every

otheA tine,to adjust the HCMR ground tesotution od 500 n: to the VHRR nadir
*esotution od 1 km. HCMM data au then teg.eateted to the teetid ied VHRR image
within an aeeutaey od one pi.xet.

e
	 This paoeedute attows us to mix oven data Sum diHetent satett.fte

expet,iments (HCMR, VHRR/NOAH- 5 aid AVHIZR/TIROS -N and NOAA -b) don the evatu-

ation o5 a time sequence od data over a day don studies o d di.wtnat heating,

on mote than a day don the anatysia od the dynamics od the SST d.ietd.

The three eottec ted images ate given hete ad.tea, dot VHRR (,top tetdt) ,
night HUM (.top night), and day HCMM(towefit. VHRR and day HCMM ate pa&Uy

etoudy. The mote intetesting image is the night HCMM image whete the SST
structure is gutty ehhhanced,and comptex and deta.ited thmmat deatutes ate
vi-6ibte. These deatuAes may at.c Qt be teeogn.ized on the mote noisy VHRR .image,
but not so d-inety. A dew houts tatet the onty eoats e SST b ttuc tute is ,i.deniti.-
Jied on the day HCMM image because diutna.t heating obseutes most n5 SST detai 4.

'	 Good weathe& wad tepotted in the Guts o d Lions during ptev.i.oue days.

Misttat btmm weahty (1 m.s-1 ) over Camargue dating juty 16, but cairn winds

were obseAved adteh 3 a.m. on Duty 17. Thi4 wad nethetthetess enough to atatt

an upwett%ng atong the Camargue coast, where eotdet waters ate opposed to the

r	 wvAmet wateu od the L.iguti,an ewment dtow.cng atongshote and westuwtds.
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Appendix C

STUDIES OF COLD WATER NEAR THE SHORE, report by J. CASSANET and F. VERGER

1

Several prints reveal the existence of cooler water areas near `•

the islands along the South Brittany shore. This has been studied

from 5 digital data products

19 August 1978	 A-AO115-02180-3

24 August 1978	 A-AO120-13080-2

31 August 1978 	 A AO127-13380-2
t

15 September 1978	 A-AO142-13190-2

28 October 1978 A-AO185-13180-2

E	 The 08/31/78 and 09/15/78 scenes are particularly interesting:
3

E	 They show typical tdrological situations

08/31/78	 : neap tides (68)

09/15/78	 : spring tides (94)

In both cases, it was about one hour before high water and meteorolo-

gical conditions were similar : anticyclonic weather, low pressure's

gradients, weak winds. Automatic cartography is given in fig. 1,2 std 3.

On 08/31/78, temperature gradients are less important than on

OV 15/78 (spring tides), for example, between Belle Ile and the shore.

( sections M : fig. 4). Cold water areas seem to be particularly

wide-spread near islands during spring tides (09/15/78) in the North

of Loire estuary as well in the South ( Belle Ile, Yeu island, Noir-

moutier island). Figure 5 shows these cold water areas and simultaneously

the tidal streams during spring tides. RCM brings new elements in

dynamic study of cold water areas and now it would be interesting

to complete this analysis by ground data (shallow and deep temperature

measurements).

(Ground truth data)

On September 15th 1978, HCMM recorded 	 a scene over the jay ` of

Biscay ( 13 h 19 T.U. ) and simultaneously, sea surface temperatures

were measured by the Institut Scientifique et Technique des Peches



Maritimes, Nantes, ( RBseau National d'observation de la qualite

du milieu marin) .

Measurements were established by six different stations in the

estuary of the Loire. Two were selected because of the time of the
measurements and because they were acclompished far enough the

mouth of the Loire : At that time, it was the end of rising tide

and the flow of the river was paticularly weak, only 250 m3/s.

The average flow of Loire, during a year is about 800 m 3/s. So

it could'nt influence the measurements in stations A and B (fig. 2).

Results	 A : 13 h 10 T.U.	 : 16,9°C ( 290 K)

B : 13 h 45 T.U.	 : 17°C	 ( 290 K)

Satellite measurements

Calibrated count : 57-58 ; same in A and B

Calculated temperature : 283 K ( without atmospheric

correction)

Difference between-ground.-truth and .satellite measurements-: 7°C

Moreover statistic treatment of sea surface temperature field

from the routine observations given by merchant-ships performed

by the " Etablissement d'etudes et de recherches meteorologiques

at the C.O.B. , Brest, indicates an average measurement of about

18°C ( 291 K) for that date. Calibrated count of the WCt is

59/60 for this area ( a'84 K ). The same difference between

ground truth and satelV.te measurements , 7°C, is to be underlii:ed.

1
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Appendix U

A COMPARISON OF RAVIOMETER PERFORW,NCES OF HCMR vs AVHRR, tepo lLt bu

P.Y. VESCHAMPS and R. FROUIN

A co.;aAison og the AadEomettic pet600wices o3 HCMR and AVHRR/TIROS-N

has been peA$otmed on data aequi ted on futy 11, 1919 overt the same geogta-
ph eat area in the Bay oS Biscay (45 0 30'N - 4 0 30 1 W). Bott HCMR and AVHRR

"have been neeeived at CMS, lann.ion, Ftawee and were geometnieatty unc t-

tected. Specthat density variances o6 the measured tempeuc.#u4a oS a 128 x x

128 km squaAe have been co"ted to .fora diuctiom,atong and aw.66 the sa.tet-
t.i to .tAack, and ate given in Fig. 1 and 2. Oven thiA oceanic area, the SST

6. ,.td may be chanactet.ized by a spear= E(k) w k-2 (k is mveminbet; . TEzia

detetminati:.on i4 Limited at the target wavenumbeu by the noise tevet' o6 the
tadiometens . FoA the duo expeh iments the same t.imiting noise tevet o' about

0.01 ( 40 2 km is Sound acYOSS the satettite .track, and a bit mote a%ong the

satettite ,tuck because o f tine 6t-ti ping. This means that in the study case

o6 an oceanic area Aehe the SST variance iA very Low, the anatys.i.e o6 the SST

6ietd has to be tes.th,i.cted to scaZ" tagm than 5 km because o¢ the noise
tevet. A typi.cat wise tevet of 0.5 ►.°C)? km was pteviou4ty Sound on VHRRINOAA-5

data which woutd have Limited the anatys.ih at acateo o6 about 40 hm. It may

be conctuded that both HCMR and AVHRR expvUments have 4.unUa4ty improved

nudi.omete-. , eA6o ncea, attowing a much bettett anat'.ysiA oS the detailed atrruc-
.tune o6 the SST jietd.



t
HCMR; 07; 9.7; 79, 12.45 Ti

AVHRR(07117179, 15. 15 TU)

1.0

{

-3.5

ft

-4.0 L

-2.0 -1.5	 -1.0	 -0.5	 0.0	 0.5

Cog o6 mvenumbeA k (km ll

Fig. 1 - Spectha,t density variance oS the obaenved .tempeA4&%e
jietd o f a 128 x 128 km aquate in the Say o±j S.iscay (45' 30' N -
4' 30' W). DZtecti.on of anatysia i4 a%ong Vie .sate-t -i,te track.
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DATE 10ENTIFICATION LOCATION	 SCE" ODE ET^T
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

11MAY71t 15- 2Ui-3 -5S.32M 3 ! 43W
itmA y?a 15- 2554-3 471211N

- 6.0au 3n3 R

_11MAY78 IS- 2569-3 4!) .29M ' 0846 0 303 R
llMAY?R 15- 2571-3 41,2AN 8.0aw 3o3 R

- 11tsAy7st 15-1351 n-1 4 0 , 3 r% 14 -	 4,53W 313 q

11MAY78 15-135111-2 40 039N 4: 53' 318 R

11MAY7A ­ - 15-1353 41-1 46;8	 -'*1% 6 M
11MAY7A 15-13531-2 46.32N 6.51W 318
11 M A Y7A -- - - - 15-1355n-1 52,4mN -9.14W
IIMAY?R 15-1355M-2 52.4mN 9:141

--_-13VAY?R -- - 5:56E 318 R
13MAY78 17-12511-1 41,2') N 9"51 61i 31, 8 R
13MAY74 17-1251 .1-2 41.20 N 9.56E 318
13MAY7R '17-1254n-1 53.34N
13fw AY71t -_-­ .-17-12540-2 539-34N
149-AY7A ') F 312

18 -13 08 M m 2 39, r-Ph 6 0 2 Z 3_1 z R

14PAY?A 1$-1311!!1 -1 45'11 M 4 - _ 312
- C, 8 E -312

16MAY7A 2486-3--- 51.3*N _ _-"-MlW 318 R

MAY78 22-1244n-'t
-_!^= 18VAY7A

18PAY7A 22_1247^-- 1 50.5 7:57E 312 R

18MAY7R 5oe5Qt* - 7. 57E 312 R

19MAY?A 23- 205!-3 55.24N 9'P4E
-- -19?*AY?P 23- -20.3n-3 43. 1 q N, 412M C

19"AY7A 23-	 210 ,:N -3 37.1 *.ti 2.311
20?A AY78 24-132t3m-1 38. O'T N 3'.07F.
20MAY79 24-132on-1 3o.3-)N 3#34F
20MAY7P -- __24-il20A-2 3-3. 0-+N 3; 074 I

20MAY7R 24-132oi-2 30.- 314 3.34E
24-1322ii -I 44.11'1 1:'15E. 15E1 .20MAY7 .q 24-1322n-in. 44,114

_ -20MAY71t -- --48 . 4mi
_	 _ 

__.,	 -	 =	 - ­­ 293 R

20MAY78 24-1323;-x,- 1 5o.1 1 N 56E 293 R

:E._ :20PAY7A .---24-1323a-2---- 48.4mN :19E-- 293 R

20mAY7R - 24-1323t%-2 50	 ;N *.56F 293 R
--20MAY?ft 293 R

2orA y 7R If24-1325m-, 50.14N 3!374 293 R
20PAY7A -----24-1325A-2 54.401 252W 293 R

20MAY7R 24-1325A-7 56-ILL 3:3714 293 R
_721MAY78 25-1338.1-1 35.54N

21MAY7A 25-13381-2 35.51N .52E
- 21MAY7A - 25-1339.1-1 41.5AN -38 w

21MAY7A 25-1339-1 -2. 41.5stU 2*38W
-2flcAY?Ft 25-134 1 A-1 4 8. .1 4 ?. --	 4.41W 312 R

21mAY7A 25-134IM-91 4d.n 4 4 4'.414 312 R
2110 AY70t - 25-134 lm- 1 54.%N 7 C8 

21PAY78 25-1343n- 2 54.04k ?".0



Yll"

♦ 	 DATE IoCNTIF4'CA T*'OL Lt) CATICN	 SCiENL SCE ET*4'
---------- *-ft -------- gw^  -------------
23MAY7A 27- 144n-3 44,471 104,0E
23MAY?A 27- 144M-3 42,2qN
23MAY?A--- 27- 145n-3 36.1.,N 8.19E

23MAY7R 27- 145n- 3 U.22% 8.146
23MAY78 -	 27- 3188-3 52, SSN
23MAY?R 27- 32nn-! 46,SIN 12,50U 3i8 R
24MAY7A 26- 202n-' 43.47N 5.49E 320 .7
24MAY7A 28- 203 ^ -3 37.4iN 3,58S
24MAY?A 28 - 1255n- 1 30,IAN 90-355
29 4MAY?A 28-1255n-2 36.IAN 9*.35C-
24mAY?A _ 28-125'm-I 42.4mN 7.47e 312 R
24MAYTS 28-1257A-2 42. 4mN 7.47E 312 It

25MAY7lk ­ 29- 221n-3 39:N7N 1002E 370 R
25MAYTA 29-131?n-1 tlmN '6 00E 311 R

­ 25miY7'ft 29-131?ft-2 ­-- nmN -!OLE 310 R
26MAY?R 30- 237n-I 48:34h 1!41-U 320 R

-726mAY?A :- =30-i-23811-3 -42 2Ak l.. ­3'45W 320 R

27MA-Mt 31- 2541l -3 54 t 74N 51 3 2k 32A
- , :? 5 brn	 4- 3%01

So.oitN
2814AY?A 32-11 235 ft-l' - 51	 3si N -
28PAY7Pt 32-1235^-? 50:P-AN 11O1C21-
LSmAYTR -- --32-1235 m-2 51.31tN 10:261
28VAY? p 32-1236n-1 56.022 13 :22E 35 21 q
28PAY?A 32-1736P-7 50.rix 8:22C. 321 R
28FAY7R 32-16 411f-1, 46.40N
28MAY7R -- - 32-1411n- 7 40.4n k' 12.01W
29MAY7A 33- 155 !-3 43.1 r N 7:f`8E 313 R

29MAV78 31- 4 5?m-3 37,20h 5,18E
29MAY78 33.115nn-1 39. SAN 9.57E 293 R
29MAY7A 33-IISOn-7 3Y.5AN 9.5?E -293 4_
29MAY78 33-1252n-I 40.00 7.59E 294 R

29%AY?X 33-1252A-2 ,c6.04%
-

-7,59E: 29-4

29VAY71t 33 -1253^- 1 '52.,nith S. 40E 3?0
79MAY7A 33-12534-2 52.01N ---S.40r- = 37 1!

30PAY? p 34- 217^-3 50,L ,414 5:n6E 31,3 q
30MAY7A 34- 21 11 At -
30MAY7x 34-- ?13 4-3 50 - #) r N 4'

' 
301E

30m.AY7R 34- . ,214rt-3 44:3 1 N 2.53E c

33MAY7R 34- 215m-3 36.34N i.02F_
30mAY? p 34- ?28#, -3 56.1-t N 3,0 00E c
3OmAY7P 34-1307n-1 36,1111 6:250
3OmAY?A 34-1307n-7 36.17N 607,56
_v OmAY7A 34-1308n-I 38.sm%

5 
* 41f 294 1

30MAY?A 34-1 3+38^-2 36.5 Nf. 5	 6.1 le. 294 q
!OFAV?A 34-1309Am1 44,59N '3. 47 1 304 4
30MAY?A 34-1309n-1 42,29N 4.37-.- 344 1
30MAY?A 34-4M9P^-7 44,S q % 3'. L7- 3i4 a
70MAY7it 34-1109n-7 42.214 4:.1? ::
30MAY7R 14-11111-1 48.2Ak 7.32 343 q

- - I



r	 VATS IDE N TIfICATI n k t!`•+`ATION	 SCEf+4 - DOE JTAT
--..	 -	 -si•i!-iii-r-----i----ft ---M..----iri.----r-ire--ir-

30MAY? x 34-13IIn-2 46. PAN 2 32E 313 9
30MAY2A 34-13111-1 50,5AN 1, 33E 321 q

30MAY7A 34-1311.1-2 50,5 RN 1 : 33E 321 R
3OmAY7A 34-1317'1 -1 S4,?7N *nil: 313 Q
30MAY7R 34-133Zn-? 34.2+N :91e 3.?3 R
3 1 MAY7R 35- ? 2 3 1 -3 5o.l i% 3.00E 313 1

3 1 M A Y?A 35- 2311-3 3n a 4 1P ^9 :,t4E 3 '3
31atAY7n 35- ?311-3 51, q i% :'	 5
31MAY7.q 35- 231i-3 44.4iN 1;33W
31 PAY7R 35i-	 7_32?-3 44. ^vN 1.5 IN C
31 mAY?A 35- 2311-3	 - 3d, 37N 3: 3Ow
31MAY7R 35-213Zn-1 35.4 ,1x 119;10w 3^4 9

31MAY7A 35-21321-2 35,4 1% 1 19.3	 w 314 q
? J^1N7A 36- 248^-3 Sl.2o. t:44w
1JU0A 3e- 7491}-3 45.?.tN °6*.00 i
1JUN7A 36-13441!-1 38,40 3.23w 321 R
1JUNTR _^_ 36-1344#1-2 38.35N - 3 23w 321 R
1 J"7R - 36-1346#1-1 44 AAN 5 Ary 321

36- 'fb f1- 2
,-
 N � 1'71W	 -	

- 321
IJUN7A 36-13 471- 1 S0. 4Zit 7.31w

Y 1 JUN7;t 36-13471-2 $0.4 ,RN 7,31w
3JUN7$ 38- 1491-3 41.4AN 7:56E 244 3
3JUt47st 18- 15 l i -3 35 0 1toN 6:
3JU N7A 33 -12441 - 1 40.54 N 11 3	 4

3JUN7F 38-12441-2 40.56 , ; 11,14E -
3JUN7R 38-1246^-1 46.5; 9.04E 3^4 R

3JUN 7R 38-1?461-2 46,5-1ty 9 1 ^4E 304 R

3JUN7R 38 - 1?47^-1 5:3.ai% 6.40E 3tt4 1
3JUN7R - 381 747, -2 53. in I N 6, * 4 10 E 314 R

JUt^7R 39-13021-1 3' .S^cN 6 :47E
-

41U471t  39-1303 +4'•2 4b; X111 4.49E
4 ju%TR_ 39-1305^- 1 SZ.O tN 2.29E

z 4juv7lt
. 4	 39-13051%-2 32 Q À M 2:29c

SJUM?'A 40-	 '722+1-3 55.=n1 4;13€
SJUN7 1t ra `40- `2251-3 43.215 '0419
SJUN ?x 4n- 1-27i-3 37,1AN 2 -.30w
SJUN7R 40-132.11-1 40 * SS's 1056E 
SJUN 7P 41-13211-2 40,SiN 1,56E
5JUN7R 4•",-13271 -1 46.5&N .02E
5JUN7R 40-1327m-2 46.SAR :02E
SJUN7A 40-1324m-1 SZ.54N 2:2641
5JUN7A 40-1324,x-2 SZ,S* N 2.26w

-	 4JUN 7 R 41-13371- 1 35,21N 1.451.
6JUt47A 41-133'x1-2 35.2 ?h 1.05W
6JUN7A 41-13341-1 41.2 1)N 251w
6JUN7R 41-1339A-2 41.24h 2.51w
6JUN71t 41-1340^-I 4?.31N 40,53W
6JUh7p 41-134Pn- 2 47.311 4 :5316



DATE IDENTIFICATION LOCATION	 SCENE 8DE	 ET t7
i i - - - • ------  - ----------------- - i i - - i- - - -- i - i - - - i i --- ----

7JUN?A 42- 3020-3 41.24N 10.08W
8JUN78 43-12371-1 34.4%% 14.15E
8JUN7lt 43-12301-1 41.?nN 12.20E 294
8JUN7A 43-1z331-2 41.21 N 12.20E 244	 a
QJUN ?R 44--1591-3 50,04% 7:40C
9JUN7R 44- 2011-3 43.54N 5,30E
9JUN?A 44- 7021-3 31.51h 3.40E
QJUN ?R 44-1725'► -1 38.44" 8.34E
9JUN?A 44-17551-2 38.4+N 8.34F,
4 JUN7R 44-12571-1 44.441 6.40=
9JUN?R 44-12571-2 44.44N 6.40E
9JUN?R 44-12581-1 50.51N 4.26E
9JUN?R _	 44-12581-2 50.51N 4.26E

10JUN?A 45-13130-1 30.3AS 4.35E
10JUN7A 45-1313±!-2 3e.3AN 4:35E
iOJUN7R 45-13141-1 42.4 +N 2.46E

-- 10JUN?A ----45 -931411-2 42,4iN 2.46E	 _	 z

10JUN7R 45-1316,-1 48.4AN 6.40E 307	 1
-l3JUN?A `45-X13164-2 .40f  30?
1 'OJUWTR

_
` 45-13181-1 5s4±N 152w

- 10JUN7A 45-1318-1-2 54,4714 1	 52W s t	 --=
11JUN?A_

a =. 
46-13311-1 35.4cN -:16E	 - 313

_-11JUN?R -	 46-13311-2 35.4 1;N :i6E 313	 2
11JUN7R 46-1334,-1 4/.5S% 3.33ti 313	 Q

11JUN7A 46-1334,-7 41.SSN 3.33W 313	 1

12JUN7R 47-135IM-1 42.11N 6:13W
12JUN7R 47-1350n-7 42.1?h 6.1361
12JUN?R 47-1;52 ?-1 48.141 8;0,7w
12JUN7R 47-13521-2 48,14N $.irI

13JUN7R 48- 137,-3 41. ?A% 10:41E
13JUN7A 48-1235n-1 55.2AN 8:24E
13JUN 7 A 48-1235,-2 55.?AN 8.24E
15JUN7R _	 50- 2041-3 55.t. 7:03E
15JUN7R 51- 211m-3 49.4-N 4:25E
15JU1i T R 50- 21?.n-3 43.47N 2.16E
15JUNTR 50- 2141-3 31.30 :26E
i5JUN7R 50-1307n-1 40,nSN 5.03E
1SJUN T R 50-131^n -1 52.ii% :46E
i5JUN7R 50-13111-2 52,liN :46E
15JUN?A 50-1312,-2 58.10 2:10W
1 6JUN 7 A 51- 127,-3 56.7m% 2.46E
16JUN7R 51- 232,-3 38.1 1 v 3.59W 337	 q
16JUN7R 51-13241-1 31.1+,N 1:23E
1 6 JUN 7 A 51-13241-7 V o i N 1.23E
16JUN?A 51-1326,-1 4J.mA% :26E
16JUN?R 51-13261-? 43.1AN :2bE
16JUN7R 51-13281-1 49,11N 2.34W
16JUN7A 51-13281-2 49.1~1 2:34W
s7JUN7A 57- 7451-3 55,lmly 2,10W
1 7 JUN7R 52- 247"-3 49. 1 ,k 4 67W



r	 DATC JGENTIfICATIUt; LOCATION	 SCENE ODE ETAT
---W-M----------i ---------ii--Y

17JUt7R 52- 249n-3 43.31% 6.55w
1$ JU!17 R 53- 14031 -1 4 0. A g N 10:34w 3oS
I8JUN7lt 53-1403^ -2 46.^¢N 10:34 1 1 305 1
1$JUN7R 53-1405► - 1 52,00N 12:54w 305 R

ISJUN78 53-14u5n- 2 52.0os 12.54W 305 R
1 9 JUN IA 54- 1471 - 3 45040 8.53E 305 1

1 9JUN7A S4- 149^-3 39.41N 7 0 02£ 315 R

19JUNIA 54-17431-1 4 2 .44N 10:16E 294 2

19JUN 7A 54-1243 ^- 2 47.4Am 1t}:16F 294 R
1 9 JU47R 54-42451-1 48.Si% 8.10E
1 9 1U.4?R 54-1245^-2 4d.51h 8.10E
1 9 JUN7R 54-12471-1 54.51'1 5.35E 321 4

19 JUN?R 54-1247!+-2 54.51` 5:3 5E 321 R

20JUN?A 55-	 2 1031 - 3 52.54N 7:11E 296 R
20JUN?A 55- 2041-3 52.n1N 6=46E C
20JUN?A 55- ?OS^-3 46.54% 4.47E 296 R
20JUN?A 55- 2071-3 39.41k 2;30E -
20JUN?A 55-13001-1 39.11N 6:50E 294 1

?OJUN7A -	 S5-13000-2 19,nmN ­6!S09 C

20JUNIR 55-1302!1-1 45,nAN 4.55E 295 q

20JUN7A _	 55-1302 :1-Z 45@Mee - 4.55E 205 R

20JU4 7A 55-1104n-1 51,+nN 2:39E 205 R
20JUN7R 55- 1304± -2 51.1nN 2.39E 295 R
21JUN?A 56- 2211 - 3 56.1 4 N 4:0,4E

21JUN7R 56- 2221-3 5u,noN 1:26E
2 1JUN7R 56- 2241-3 44.04N ,43E
21JUN7A 56- 2261-3 37,54% 2.34w 295 R

21JUN 7 R 56-13188 -1 36.47 N 2.55E

21 JUtr`7R So-1318^-2 36.47% 2.55E
21JU%?A 50-1119n-1 4Z.4 f)N 1:t?E
21JUN7A 56-13194-2 42.4 ,)% I'C7E
22JUN 7 R 57-1335+-1 35.A7N 1.107 321 R

223UN T A S7-13351-2 35.07+ 1:10w 3'1 R
2ZJUN7R 57-13371 -4 41, 4 4N 2:56w
22JUN 7 A 57-13371 -2 41.n q % 2 : 56w
22JUNTA 57-13391-1 41,i i N 4.58W

22JUNIA 57-13391-2 47,134 4.58w
22JUN7A 57-134n1-1 53.1 y 'i 7.23'W
72JU"j7 R 57-13401- 3 53. 17ti 7:23W
23JUt47R 58-	 259 1 -3 41.4-14 8 :34'.j
23JUN7A 53-13551-1 41.11% 7.33W
23jUN7R 58-1355'1-2 41.11 N 7.30d

ô 3JUN7A 58-13571-1 47.17N 9;317
23JUN 7 R 5F-13571-2 410 +y 9,31'«
24JUN7A 59-	 141^-3 42. 2lih 9,22E 322 1
2/-JtiN 7 F 59-	 1431- 1 36. ?4N 7.35E 322 1
24JUN7R 59-1237n-1 42.34N 11.47E 322 R

24JU%7R 59-1237-N -2 41, ?4 ,k 11: c 7E 322 R
24JUN?A 59-174^1-1 54,41%i
24JUN?A 5?-1?41"+-? 54.41 % 7;07!



DATE IOEN7IFICATIOh LOCATION	 SCENE OLE	 ETA7
_	 rRfrrwr-- -t. ;iaa---sr..•r-•^- ••r--•-•------r.rr-r--rr-r•r•-r•_

25JUN?m 60- 1561-3 54.2 AN 4.19E
25JUN7R 60- 158m-3 4d.21N 6.49E
25JUN7R 60- 200n-3 4201?N 4:456
25JUN7R 60- 201n-3 36.14N 2.59E
25JUN7R 60- 12541- 1 41.1AN 7.39E
25JUN?x 60-12541-Z 41.10 7,39E
25JUN7R 50-12561-1 4f,2iN 5.38E
25juN7R 60 - 12561- 2 47.24 N 5:38E
26JUN7R 61- 2161-3 49. g 4N 2.34E
26JUN?A 61- 21l m -3 43.I A% 147E
26JUNTR 6'-	 ?19 ,+-3 37,n44 1.2Qw 322
20JUN7R 61-13111-1 36.59N 4,2.1E 322	 R
26JuN7R 61-1311n-2 36.59% -4:21E 322	 R
2 6 JUt:7R 61-13131-1 43.E+1N 2.32E
26; UN7R 6'-1313n-2 43.('44 2132E
26JUN7R 61-1315^-1 49*- rAh 2125E
26JUN?R __ - ._

61-1315r,-2 40. (%Ak - 2:25E

26JUN7R 61-1316m-1 55.ORN -2:106
26 JUN?A 61 -13161-2..- SS.nstk..	 _ 2;10 6
27JUN7 p 62-1329n-1 35.fizfi .19E 322	 R
2?JUN?R __. 62-1329n-2 35.O1N 119E 322	 a
2 7 JUN7R 62- 1331c1 - 1 41.nRk 1;25w
1-7Jun7 x 62-1330n-2 41.1oN 1.256 +
28dUN7R 63- ?51n-3 51.!S% 5.36«
28JUN7R 63- 2531-3 45.3 7k 7:526
28JUN?R 63-13491-.1 43.3ih 6:4 66 3 3	 RL
29JUN7R 63-1349n-2 43.3?N 6. 4 6w 323	 R
30JUN7 g 65- 15nn-3 54, x7*: 1P:39E
30JUN7A 65- 153? -3 41.5nr: 6:CBE 305	 9
30JUN7R 65- 1551-3 35.51h 4123E

- 3 0 JUN7R 65-124?n-1 39.77N 9.43F
30JUN79 65-12471-2 39.27N 9.43E
34JUN7R 65-12491-1 45.7n% 7147E
10JUNTA 65-124AI-2 45.4n% 7.47E
1JUL7R 66-13051-1 38.1nN 5.30E
1JUL7%t 66-1305n-2 36.InN 5.30E
1JUL?R 66-13081-1 50.24h 1.25E
1JUL7A 66-1308m-2 50	 211 1.c 5E
2JUL7R 67- 2271-3 50.!A% 102E
2JUL? A 67- 2M,-3 44.31N 2w019W
2JUL7A 67- 23on-3 36,2AN 4 .01W ^.
4 JUL701 69-14001-1 41,1ak 9 :r5w
4JuL7R 69-1400 ^- 2 41.1AN 9:156
5 JUL7 A 70- 146n-3 43.14N B:C4E
5JUL7A 70- 146 m -3 42.?oN ?;Oat
5JUL7A 70- 1471-3 37.1wh 6.15E
SJU L7a 70- 148A-! 36.? i N 6.02E

SJUL7A 70-12414-1 43.n g h 10;r8F ti
5JUL7F 70-12411 - 1 43.34% 9.58E
SJUL 7 A 70-1241^-2 43.01k 141,8E



J

•	 p ATE 10EN7I	 ICATIOK _0CATIt3 t 	 SC04 - OUE IT AT
-.	 ._t.ilM..11a!•liw-IYf.M-#ww..-Y il.tl-}!-l .it ..;lotl-YYiI

SJt1L7A ?OwI Z41 n-2 43.31-N 9, 58E
SJUL7R 70- 124Sn-- 1 S5. 09N 5',2SE
5JUL?A -7"-1245n-1 $5.44h S.iBE
SJ UL7R 70-i245t%-2 55,04N 5.'S
SJUL7A 70-124SP -2 55	 4414 ,

S.
 08E	 -

6JUL7A 71- 202n-3 48.2AN 5;'7E
6JUL?'P 71- ?Un-3 47.214 3 0 '3E 305 R

6JUL?8 71-	 206;,-3 36. IAN 1.27E

6JUL7 0t 71-12571-1 36.,n b 7.333
6JUL7R 71-1?571-2 36.1,tti 7.38E
6JUL ?R 71-12591-1	 _42.iAN 5.4 4 E 323 R

6JUL7A 71-1259n-2 42.1ar 5,1.QE 3?3

7 JUL''R 72- 22!n-3 46, ii h ; G2E 295 p

7JUL?R 72- 2231-z 40,'ng k 1.541►'
7JUL7st 72'-1317t!-1 40, A AN i.544
7JUL7R 72-13171-T 40.(10 1.55E- 295 Q

7JUL7A 72-1317n-2 4C.PtN 1;54E_
7JUL7R 72-1317M-2 44.05h 1,55E 295 R

7JULTA
_ 772-13180!-1 4€ , Uh CIE

7JULIR 72-1318n-I 46046 ,02E 295 R

7 JUL7R
.	 _ a 72-93181'!-2 46.14tt ;03E

7JUL7A 72-1318n-? 46.1+h .02E 295 R

8JUL71t 73- 237n -3 52.71% 2;10W
R JU L IP A 7= - 13351-1 40.51% 2.51i.
8JULTA 73-1335n-2 40.5ZM t^Sot,
8JUL' A 73-+336 -1 46.	 N 4,c , 296
SJIt^? A. 7?-43341-2 4b,5oa. 4.51« 296.
10JUL7A 75- 13OA-3 42.2"x 9 , 21E 2p6

10JUL ?A 75- 141n-3 3b * !4h 7.35E 296 Q
1OJUL'' R 75- 1235n - 9 45.cih 91.C1E 3-3 R

10JUL7R 75-1235x1-2 45.0,>% i 1; C 9 E 3,3 Q
1OJUL7 A 75- 12371- 1 51.n7% 8.46E
IOJUL 7A 75-123?n-2 51.6-t; 8.46E
1iJUL7R 76- i55n-3 4J.rxh 7;^4E
11JUL7A 76- 1571-3 42.5 1 h 4.58E 2Q6 R

IIJUL?A 76- 1591-3 30.51N 3.10E 2*)6 q

11JUL'8 76-1252 +-1 40,3 1% 7- 323 R
91JUL7 R 76-12522-2 40,lak 7,52E 323 ?
11JUL 7 A 76-1253! -1 46.41 ., 5.54E
1iJUL7A 76-12531-7 46,4,% 5.54E
I I JULIP 76-1255A-i 52.41to 3.32E
11JUL7A 76-12552-' 52.4:h 3.32E

. 12JUL7A 77-	 213t±-3 59.37u 3;33E
12JULTA 77- 2141-3 45.34N 1.17E 296 Q

12JUL7A 77- 216x. -3 39 .74h ;37E 2b a

13JUL?R 76- 23 1 1-3 51.4gv ;56E
13JUL?A 78- ?321-3 45.41h 3.136 322 4
16JUL ? R Bi- 15O '­ 3 45.ta% 7,15E 373 4
16JUL 7 R 8•,-	 15'1-3 3904~ 5:22E 3:,3
17JUL?A $2-	 154r-3 .t}nN :COE C



+	 OA TE IDENTIFICATION LOCATION	 SCENE 80E ETA
..	 -	 ^---..•^-^-.rr--w-----srr^"..^-.a.-s..- asr--r-w.r-srrr-- r-sr---s-^

17JUL7A a?- 2061-3 51,24N 5:021*
1TJUL7A 82- 208)1-3 45.21N 2,47E 297 R
4?JUL7tt -	 82- 2091- 3 . 3Y,1-vk -	 ,53E
ITJUL?A 82-1302)!- 1 39.2 ,h 5.15E +•

17JUL7R 62-1302)1-2 - 3y ,77N S.1SE	 - _	 -
17JUL7F 82-1304n-1 45,2nh 3.19€
17JUL7R 82-13040-2 45.2ok 3:"9E C
l?JUL7A 82-13061-i 51.31N 1:cu
1TJUL7R 82-1306n-2 -51.3:N 1:02E
18JULTR 83- 227n-3 39. 44% 3:39W
18JUL7a --- 83- 2441-3 51.27ty _ .	 - :29E
21JUL78 86- 14Sn-3 36.1mN 6.12E
21JULTA 86-1238n-1 42.SSN 13 i17E 297 R

21JULTA 86-i238n-2 42.S%K 10:17E 297 4

22JUL7A -87- 200n-3 -47,03N 4:591~
22JUL7A 87- 2021-3 40. Sim 300E

---- 23JUL7A ----88----220f!-3 --40.00M -- 1.4 7ti
25JUL74 90- 2536-3 51.47% 6 0 47w 324 R

^° 25J#1L7A "	 90-
SAO.25t -J Cow - 324 4-

26JUL78 91- 137n-3 41. t1nN 9s
z
 14E 297 JR

Y 27JUL78 -
_a_- 92, 1511- 3

=r_
S4. ?!J6 g41E

2 7 JUL7R 92- 153n-3 48,2 'N 1'.1E
27JUL ? A _ -	 92- 154n-3 42.2RN - - S:C?E 307 R

?7JUL7R 92- 1561-3 36.10N 3.21E
28JUL78 93- 2101-3 50.54N 3.35E
28JUL7R 93- 21?n-3 44.SiN 1.22E '=
28JtIL7$t 93- 2131-3 3E,4-^h .30E
28JUL 7 R 93-13061-1 37.niN 4:29E 297

2SJUL?A 93-1306A-2- 3f. ntN - 4.29E 207 R

28JUL7R 93-1307n-1 430AN 2:40E 297 q
28JUL7R 93- 13071-2 43.1 nN - 240E 247 R

28JUL74 93-13041-1 49;14N ,t3E 297 R
28JUL7it 93-1309n- 2 4 y .14N 33E 297 R

28JUL7A 93-1311±-1 55.1iN 2:01w
28JUL7R 93-1311!)- 2 55,1 yN 2:Otw

29JUL7R 94- 2281-3 51.50 ;31E 324 R

29JUL7R 94- 229 ^-3 43:4RN 2:4 9W 324 R

29JUL T R 94-1323" - 1 36. PAN :'6E
? 9JUL7A 94-13251-1 42.^7ti 1:29W
79JUL7A 94-1325n-2 42,07 10, 1.29w
29JUL7R 94-13271-1 46.11N 3.314w
29 JUL79 94-13271-2 46,1 of 3:34Y
79JUL?A 94-1329*-! 54.14N 6: ^4w
29 J U LTR 94-1328^-2 54.14N 6:C,4w
3OJUL7A 95- 2471-3 46.04N 7;16:
t0JUL7A 95 - 1343+1 - 1 42.44N 6;16w
30JUL78 9S-13431-2 42.4AN 6..!6w
10JUL74 ?5-1345^-1 44.S1% 8.22w
30JUL7A 95-134Sr-2 4b.S ,%N 8. ?2a
31JULTA 90- 3041-3 51,St% 9;346



/4

DATE IDENTIFICATION InCATION	 SCEs§4 80E	 ETA*
_.-	 ^s-M^i^lM1aa.^iiii#iirs rs-irFr^srri--s^-sr#rr-railr^• -asl -i Er_.

31JU1.7A 96- Mn-3 0. 4;l N 11.52W
31JUL71 96-12261-T 50.271 10.45E
31JUL TR 96-12261-2 50.2?N 10,4 5E
31JU L?R 96-12281-1 56.2RN 8:01
31JUL79 96-12281- 2 5e 0 2%N 8,01E

-	 31JU17A 96-140 it-1 41,111 ► In,17w
31JUL74 46-44011-2	 .41.11N 10,17W
31JUL7A 96-14021-i 47. 1 2N 12.196
31JULV$ 96-14021-2 410116 12:19W

1AUG7A 97- 1471-3 43. 40 7 11E 298	 R

1 AUG''A 97- 1481-3 31,41k 5.21E
SAUG7R 101- 2584-3 46,fth 10.09W
7A'G7R 1!!-	 15R n -3 42, Sow 4.01E
TAUG7A 103- 1591-3 36.so 2.12E
7AUG''A -103-12521-1 39.52N 6,54E

-	 ?AU67R 1^43-12526-2 39.SRh 6.54E
SAUG7$ 106- 2148-3 41i.SSN 1.STE
S AUG7R 104- 2151-3 43.51N .'!2>r
SAUG78 104. 2171-3 31.47k 2.02
8AUG7'A 1	 4 = 131 f1r-1 39.44N -` 2 	 25E	 -
>5AUG 70t 1{}4-1310 r1-2 39,41k `225E

8AUG7R 104-1312 1 -1 45.44N i9E
8AUG78 114-1312' - Z 45.4 AN .29E
9AUG70 115=112'1 . 1 44.44N 3.G1
9AUG7R 105-132 41 -7- 44 .44N 3.1-1w
9AUG7R 105-13311-1 50.S	 h 5.105w
9AUG7R 105-13311-2 50.SiN 5.554

11AUG7R in?- 132^1-3 42.Slti 10.11E

11AUG7R I	 - 134+-3 36,4 0 N 8.23E
121= 6 71 148- 1511-3 41.31N 5.4,3E
12AUG7A 1"18-	 153	 - 3 35.74N 3.28F
12AUG7A 1	 8-1245'%-i 40.14 8.' 9^ 324	 R

12AUG7A, I18-12451-2_ 40.34>ti #3;^19E 374	 R
12AUG7R 10 8 -1247 "+-1 46.31% 6;41E 324	 q

12AUG7R 108-12471-2 46.30N 6,21E 374	 R

13AUG7R 119- 207n-3 4Y.11N 3.22E
13AUG7A 139- 2081-3 4J,lTS i.1SE
134UG?A 119- 21;1-3 .-A3E
14#UG T A 11!1-	 227!-3 42.1AN 3.9	 1d

14AUG79 11 "-13211-! 40.*1^^ ;'4E

14AUGIA 11?'-1;21 t r2 4C. +1+ti ; t6F
!4AUGTA 110 -1322,-1 46,14% 2;31w

'	 44AU67A 110-13221-2 46,44h 2;3iw
17AUG7A !13. 12381-1 40.4 1 N 9.54E 325
1?AUG7A 113-1Z381-1 42.1<h 4.27E 374	 ?

17AUG7R 113-12381-2 40,41h 9,541 315
17AUG T R 113-1238 ,► -2 42.14% 9,27E 374	 R
17AUGTR 113 .12393. 1 46.5:ti 7,55E
17AUG7A 113 -12391- 2 46.51N 7.55E

-	 17Au I v a 113-1141 ,,• 1 52.S g N 5:3 11E 298	 1



35

s DATE	 IDENTIFICATION	 U)CAT:04	 StEhc	 ODE ETAT
iiiiiii!liii iilwlii-l►iiiiifi;l^lii ii#iiiii; iii ii iwiiii li i -

17AUG?A 113-1241n-2 52044 5.31E 296 R
1RAUG?A 114-12551-1 V. 4AN 6, 1 6E -	 325 s

18AUG?A 114-12551-2 3/ .4 o k =	 6.16E	 _ 32S R
18AUOTR 114-1257n-1 43.51% 1..25E 292 R
18AUG?R 114-125? 1-2 43.S IRN 4.25C 296 R
19 AUG? A 115- 2181-3 45,54h .1.2£ 3C7 4
19AUG?A 115- 2209-3 39.S3h 2.39W
19AUG?A 4 15-1313m -1 37.1-': 1.491. 325 R

19AUG?A 37.31IN 1:491 325 R
19AU07A 115-13141-1 43.3 v h * C OE 313 R
19AUG?A 115-1314n-2 43,3 ,Ph ;OOE 313 R

19AUG?R 115-13161-1 49.41 2:09W 313 R
19AUG?A 115 -13161- 2 49,414 2.t'9w 3"'3 R

20 AU07A 116- 238 -3 41.2tN 6:43W
20 AUGTA -116-13321-1 40.401 3.3$W -	 - --
20AUG7A 116-1332n-2 40.44N 3436W
20AUG7R 116-1333n-1 46.40N 5.371.'
20AU47A 116-1333 A-2 4 6.404 5.3?w

-20AU67A 
r. = l16- 13 35 1-1 . 52.5'M 8000W -	 -	 --_

20AUS?A 116-1335n-2 St.SiN C cow
_ - 21 AUG?R 117-1350!1- 1 - 41.3-tN 9:04w -	 325 - R

= 21 AUG7R 117-1350A-2 43.3cr 9304W 375 R
- 21AUG7F._ _ 117-13521-1 49.3 1th 11.131r _	 _	 3?_5 R
2!AUG?R 117-13521-? 49.34% 11; 1 3 375 R
22AUG?A 118- 135ft-3 45.1AN 9: 1.7E 248 R
22AUG7R 118-1231±-1 41.31% 11:9'1E 332 q
22AUG?A 118-12311-2 41.3mN 11:21E 332 R
22AUG7R 118-12341 -1 53.3%h 6.53E_
22AUG7R 118-123411-2 53.34N 6.53E
23AUG7R 119- 1511-3 54.s7h 9:C6E
23AUG7R 119- 154 A- 3 42.4mm 4.26E
23AUG ? R 119- 156!+ - 3 36.41N 238E
24AUG?A 120- 2111► - 3 410A N 1.22E
24AUG7A 120- 212^-3 41,MAN .371
24AU67A 120-1306n- 1 40.34% 2 :34E 307 R
24AUG7A 1?0-13061-2 4083AN 2:34E 31!7 1
24AUG7A 121- 130x A - 1 46,?Ah 136E 30? 6
24 A UG ?P 120-13081-2 46.3RN .36E 307 R
25 AUG?A 121- 1 3241-1 40. 4iN 2zt?1k
25 A UG74 121-1324 •2 40.4 14 2.r1w

( 9 SAUG7R 121 - 1 :12 6,+-1 4 6. 4 v k 4. 03k
€ 25AUGTA 121-13268-Z 46.47% 4 :00w

25AU07A 121-1328^-1 52 * 41 N 6 .22W
25AUG?A 121-1328 -2 52,4iN 6.22W
26AUG?A 172-13441-1 4S.S m% 7. 14W
26AUG79 122-`•344*-2 43.5,% 7;31-w
26AU67A 122-134S A-1 49.STN 9643W
26AUG79 122-1145"-2 49.51h 9,43W
27AU67P 123- 126A- 3 44.14h 10:5$t ()P.IG VAL
2 7AUG TA 123- 13 nR-3 3b.14t q,,,	 €

UF
P AGE

''()OR QIJAUTj



DATE ItiCNTIFICATIO!, LOCATION	 Sc efiL 3Dt:	 >^ ,
-irw .,a-r---- r iw .aiwwir•irww..-wwsr-iw-1-i--^"r iw sr w+"--w•- rrr-wrrr

2.6AUG?A 124-	 1461-3 4V.?AN 8.'3C
28AUG?A i24-17411-1 39.nn11 9?OOE
28AU G7R 124- 1241R -2 31t. nmN 9; 000
28AUG7#A 124-12411-1 45. ns+h T, V"tE 208
28AUGTA 124-1243n-2 45,n ,; 7.O?"E 293	 a
284ul7R 124 -1245" - 1 S1,n i h 4.5?E 293	 Z

28AUG7A 124-174S A-2 51.!-P N 4.52E 298
30AUG?R 126- 13181-1 40.44N :161E
30AUG T R 126-13111-2 40, 40,' 941 E
30AUG7A 126-13211-1 46.47;, 2,49W
30AUG?A 126 - 1310!1 -2 46.4?h 2;40"
30AUG7R 126-1322^-1 52.4% 5;'2w
30AUG7R 126-13221-2 52.40h 5 ct
31AUG?A 127-133An-1 45. A eh 6.: 9 'w, 338
31AUG74 127-13381-2 45,ne,? 6.39W 3 13
1 "RE P7R 128-1222^-1 56.21N 8922E
1 SEP?R i28-1222M -7 56.71N 8. 22E
2SEP7A 129- 141M-3 45,77h 9. 06E 299	 q
23EP?A 129-	 162±+-3	

.
39.1 +h 6 . Alf

25EP7A 129-12371- 1 45.2QN 8.29E
2SEP?A ' 29-12371-? 45,TAt 8,19E
35EP7R 130- 159m-3 42.ScN 2.41E
3SEP7R 130-1254^-1 38,57s 5.48F
3,EP7F 13n-12541 -P 36,S v k 5.481-
35EP7r 137-1255M-1 45.P4% ?.S4E 30	 t
3SEP7'R 13(-1255m-2 45.n+r) I.54t tn3
35EP ?R 3!+-125 '^- i 51. P4 V 1 .34E '18	 r
3SEP7A 131-1?57^, -2 51..^4N 1.39E 318	 1

4SEP7R 1 31-	 215 ,1-3 51 .4m'd 1. 1 0 E 319

4SEP7A 131- 2171-3 45.3 ,p N .SSE'
5SEP7at 132- 2341- 3 SO.?IN 3 49"
SSEP?R 132- 2351-3 44.11h 6,`2a
SSEP7A 132-13301-1 39.34N 3,32"
SSEP7a 132-13311-7 14*34N 3.32:
6SEP7A 133 -13491-1 43.11% 9:200
6SEP7A 133-13491-2 43.'1N 4,21"
7SEP711 134- 1 371-3 35.74N 6:11F
TSEP7A 134- 1091 - I 53.31'.• 11.366
7sEP'' g 134-12301-1 43,44k 10.16E
7SEP'R 134-123AM-1 43.7 1 ' 10;71E
7SEP7A 134.•1231*+- 7 43,71' 11;710
7SEP?A 134-1231+}- 7 43.444 10:16F
7SEP7A 134-12341-1 53,11N 5:35E
7SEP"A 134-1234m-1 55.47N 5.29E
7 C p'A 134-1234+-? S$.4vv 5.24€
7"CP-tjt +34-1234+-2 55. vn ', S.ISE
9StP7A 136- 21 1 1 - I 46,4^ y .44E

9SEP7A 136- 2121-3 40.41h 1.146
9SEP?A 136-13051- 1 36.31N 331 7[
9SEP70t 136-13051-2 36.1*v 1,17[



w DATE	 IDENTIFICATION	 LICAT:ON	 SCEs"	 ME kTAI
-^iiiiiiii\\i-iiiM•iiiiii.\i iii-iiiiii i--iiiiii---ii- ii•-.\i i^

9S€P7lt 136-1307n-1 42.377 1.29E
9SEP?R 136-13071-2 41.3 ?N 1.29E
9SEP7R 136-130Rn-1 48.41 ! :356
9SEP7A 136-1343+1-2 46.4-: :SSE
10SE07A 137- 2291-3 44.37! 4.32W
12SEP7R 139- 1241 -3 42.4 q % 9.59E
12SEP?R 139- 1300-3 36.44x, 8.11E
13SEO v A 1:3- 1 4 51- 3 S1.i;N 8.?6E
143EP7R 141- 2051-3 41.34N .204E 3t)R	 R
14SEP?x 141-12541 - 1 36.n-)h 4.49E
14SEP78 - 141-12531-1 36.10 4.47E 309	 R

14SEP?R 141 - 125+31 - 2 36010 4:4?E
14SEP?A 141-1 2581 -2 3o.111r 4.47E 3n9	 R

14SEP?A W- 1301n -1 42.+1-P 1 3:0?E
14SE•P7R 141-13001-1 42.19% 3. 1 0E 309	 R
14SEP7R 141-13041-2 1z'.'!lh 3:12F
14SEP714 141-13000-2 42.14N 3:00k 309	 R

14SEP?A 141-1302n-I 4804N .56E 349	 R
1-9£414 " 141 -13025-1 , - .59E

`- 14SEP70t 141 -13021- 2 48.11N , 59E
14SEP?R T 141-1302'1 . 1 48,14V .56E 309	 1
14SEPTA 14 1 -13031-1 54.1 1N 1.31'1
1 4 SEP?A 141-13030-1 54.11% ;.3311
14SE P?A 141-13031-2 54. 1 1N 1:33W
145E97R 141-13031-2 54,*IN 1.3^'x+
15SEP79 142- 221 0-3 52.ni% :c2E
1SSEP 7A 142- ?211- 3' S1.SSN .=' SE 302	 R
15SEP7x 142- 2221- 3 45.51% 2.t*3,i
1SSEP ? R 142- 22? 1-3 41.5iN 2.41,1
15SEPTR 142-1231 1-2 32.2v U S.164
1SSEP78 442-11181-1 40.2404 513E 3nt	 R
1SSEPTR 4 42- 4 318 4-2 40.?Wl ;SSE 312	 R

- ±SSEP7R 147-13191-1 46. P g N 2.55W 3!12	 R
15sFO»e 142-11i91i? 46.!w S y P:55:1 307	 Q
ISSSEP?A 142-13211-1

*
S1.P? h 5:16-,)

16SEP7R 143- 239+ -3 52.4nN 4• `4 w

16SEPTA 143- 2411-3 40,40 6.57W
175EP7R 144-122' ! 1-1 55.117 8.33E
17SEPTA 144-1221 1- 7 S5,17% 8:33E
17SEPT4 144-1356 1-1 46.19% 11.58"
17 s,EP7A 144-13561-2 46,1;N t1.Ses;
17gEP 7R 144-13371-1 S1.n q % 14.'1
17SEP?A 144-13571- 2 510404 14.17W
18SEP7R 145-12361-1 42.144 90006 3^2	 a

- 18SEP"x 145-12361-2 41.14% 9.40E 342	 R
18SEP?R 145-12371-1 48.161 6.53E
185EP7A 145-1237'+-2 48. 1 * 4 6.56E
18SEP74 14S-1230'► -1 5a.? 1N 4,26k
18SEPTA 145-12391-2 54.11V 4.215E
19SFPTP 144- 1571-3 So.44N S.47E



0ATc idFvl';FICKT1J" L)C4' +04	 5CENt t)DE	 ET 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .

14SEP78 14a-	 1531-3 44.41N 2.53E
'	 19SEP7R 146-	 ?.00;1-3 3d. *; y :59F

215EP7R 14d- 2341-3 47.4,N 5.52"1
22SEP7A 149-13431-1 40.41N 8 .49'r -

22SEP7R 149-13481-2 4U.5^ti .1:'49W.49W

22SEt"R "»?..1?4G 9 1 - 1 4o.-*.'J 10,413»
22SEP7R 1-* 43W ^.

23SEP7A 15n-12311-1 46	 -0, 9:37E
23SEP79 15^-123 1 '1 -? 46.' iN 9* 17E
73SEP7R 15;'-123L^-1 52.2 1 N 6.47E
24SEP7A 451-1?46+1-1 3V. '­ N 6.50E
24SEP7R 151-1146	 - 1 19. ­ % 6.>0E
24SEP7R 151-1243,1-1 45. • ,: 4.56E
24SEP7R 151-12491-2 45.11Y 4.56E

24SEP7R 151-12511-1 51.1-,N 2:41F

24SEP7R 151-1?511-2 51.14N 2:L1E
26SEP7R ^53-13221-1 V .4-sh 1;54«
26SEP79 153-13221-2 V .4i% 1.54W
26SEP7R 153-!324^+-', 4S.54N 71.45W 311	 R
26SEP7R 153-13241-2 43.54N 3:45« 31'?	 R

26SEP78 153-1326 1%-1 49.5 7 7 5.55'« 31^	 2
26SEP79 1S3-13261-1 49.5"N 5.55 4 31^	 1

27SEP7R 154-	 ?451-3 49.?-% 7,38.;

27SEP7R 154-	 246^+-3 43.2-N 9,47!.,
27SEP7R 154-11421-1 43.7,N 8.09';:
275EP7R 154-1141-P 43.1,' 8,n
2RSEP7A 155-	 1281-3 42.1:x, 915F
28SEP70 155-	 12 1) 1-i 36.1-% 7,43E

28SEP7R	 155-1225, -1 	42.5-7	 11.44E
28SEP7R	 155-12231-2	 42.5 . 4 	11.44E
?SSEP'P 155-172h1-1 S4. c =N 7:15E
28SEP7R 155-12261-? 54.5^ti 7:0SE
30SEP7R 157- 2011-3 44.1-N 1:(14[
311EP7A 157-	 2051-3 36.1	 N :47E
3CCTTR W - 1353 -1 43.2-, 11.13W
3cCT7,R 160-1;531-2 43.7-, 11:A3'.4
3t1CT7A 160-11551-1 49. 1 -N 13.21»
3CCT7R 16M-1-1551-1 49.3,': 13.21'.0
5CCT701 162-1257^-1 4n.IV. 4;40E
5nCT''st 162-17571-1 40.3 V, 4: OF
5OCT7A 162-1253r , - 1 40.43' 2.50E
5 ,^CT'a 162-1253A-2 46.4 7 `1 2.5'!c
9r,CTTR 166-17271-1 41,44% 14:35€
4CCT'A X 66- 1 ?271-24 1.4 4-; 1n;'5*
90CT7A A66 - 1724^ -1 41,4 3.34E
90CT79 166 -122nA-? 41.41'4 A:34E
9 t1CT7R 166-173nn-1 53.5iN 6.GSE
9C	 7R 166-12311-1 53.S1v 6.^5E
10CCT7F 167-1245^-1 39.14% 6.35E	 29a
10CCT7R 167-1245^ - ? 3 9 .5 , 1 6.35E	 2 nq



s	 DATE jDZ%T ; F2CATIjtt LINCAT I Oft	 SCEUC 600 ETA=

------- ----------i---------------i-----^i—^—^
^^^C y '!t t^sTi1Z:► d^-1 ib,^^^r i.38t: 2^^
10 -̂C'78 1t7=12zd^- 6b.'!^3 i. $E 204

11ecTTA 0_63- i,+Tg
t:^R

!
!d
(
8- 2 yS1-3 49.1-1 1,31E

a 1OCT7T 4968— VC8A 3 45.17% _tar

AICC37- 169- 21P 1-3 37.24+ 2.?3-4
11CCT?A 16S-13 1, 3+-1 43.33, 1. 52E
OIOCT7a !38-13::3 -2 43.33% 1.52E
IICCT78 169-13 ,14 44-1 40.344
IICCT70 46$-110411-2 46:'! W *.
iiocTTR 168-13061-1 52.49%
11CCTTtt 188-13C6"-7- 52.43% 2:2T
llteClr7a !7*=-1339*-1 41.1%x '.32;d.3CCT"X 173-1339,=Z 41.394 7_32x.
l3CCT7R I7c—i3i1 ,v-1 47,41% 0:304%.
# 3C-C"jt 173-4_ 341--2 47. t 1 9:31* iw

#Soc"s 172-#233"1 +41.r,L% T.SaE
#3C_ET7p 172-12331-2 41,n&a 7.-SE

-272,0.1 S-SPIS1 5ee"lk *?2-+ 24 .:„-? 47."L 5.54E
47Cylt :7

34-13!41=# 39.54% _534

17rc-4 v

.0 7CC 47a 174-13177%-1
' 7cT T 7v —174-1317	 2 52!'' S _ 8 ¢
07Lt'"jt ;7 —#31 7 42 51.5 '. S .'i..

174-121S T-2 51.'"a #8 3
2'CT*^+ 72^.+—# 3v.- 3.32E
t1tCT-U S:37E
21tc"m , re—'s 3.34E
2-oCCT'sf 1T2=s ?S#*^— ^5."s Is;38E
249CY"3 42.11% 8.37;a 315
?me r	 it 13 •—a A;...? ca.-ft- 8^5? ? r. S	 1
2i^.i- #81=35=1 8.1=4 1#_' 3	 !	 4

3s3

25=nT sit is'-2 2zs -1
z5c-c	 it #82—#2p5 47.i+ x.58£
elt-CTIVA 182-1227 34." &_ISE
zw"v #82-12

J
210 S+•.3' 8.,Wgt

7 C" IRS`-1227-1 53.44% G. C as
2SC-CT?tp &A%

omits

. ^. SE

-	 27cc-ml l ;.. #25	 -1 3 ,5.1 z ,% 3. ^3E
^ C	 # +^3.-#258 -2 33s'4i^ `'S	 +E



DA T E IDENT:FICATIW- LOCATIOte	 SCENE Svc	 ETa
------------------ 	 ..-----------..-------------------------

2?DC=7R 184-1259n-2 41.21h 2.31E
270CT7F 184-41259 1-3 41 . 44'+ 24-i U
270CT?R 184-13014-1 4 .2AN .,3JE
2700-? R 134-13111 -? 47.24% ^C
27C+CT?R 1 S4- + tA-1 n-3 40.5 4 '_ .431 
i7^CT7R 1$4-*TO7n- 3 52. 54 'i
27CCT7R 184-1303n-! S3.3+h 2.266W
270CT?R 184-1303n-2 Sj.34% 2.20w
2SOCT79 185-1316*-1 31.404 1.25Y 3'!6	 1
2SOCT79 135-13161-2 3 40.4*% 1:26W
28OCT?A ISS-13181-1 43.SAN 3.17id 306	 1
28OCT7M 195-13181-2 43.SA% 3:17v 3^3	 a
28OCT7R 135-13231-1 59. 1!+h 5.27: 3^6	 q
29OCT79 185-13231-2 S3.34% S.- 27s 3 1!,

39OCT7a 187-1217,-1 44 034% 11:44E 3^	 1
300C•7!t 187-1?1 74-? 44. 34% 11.44E- 3 -1	 1
30C?CT78 *R7-1218+-i 50.3.% 9.31E
2tiOv7R 190-13099-2 40.214 ,26E
2&OV7R 140-13094-1 40.Z l% :26E
Z OV?x 193-131;11-1 4d. ?%X 2:24' _ 299
2k0V71t '190-13114-1 " 46.?Wj 2:244 209	 t
2ftOv7R +90-'13' 39- i 52.3.. 4:46::
2%ov7R 190-1313 1-2 52.37% 4L.48W

3+.t3;► ,?R 19=.-'323n-1 45. I T% 6.231
3%ov7R 19 44-1 2 A-2 43. 1 1. 6.28it
S%-

ftV
7J

t
103-'2t^5R- 1 t?.3^4 '9:'6 1:

s%OV7$ 19t-1226A-2 40. 3
Sxcv7. 193-12278r 1 46.41x S.,!?E
S%GV71t 193-17271-2 46.41% 9.'7E
S%Ov70 193-12291-1 52.47% 5155E
5 1.%Ov7ft 103-1229-1-2 52.4 -1. S.55E
?%OV7R 145- 2353-3 i3.2+ .31S 3.1
7ftinvT1t ±05- 2OS1-3 :15.5 ..6 ::3F 31'	 zz
TNCV71t !95- ?071-3 42.1vtt 1:331: 311	 1
7%ov,r1t 195- 207V-3 42.4-a 1.24U 31	 1
7xOv71t 395- ?081-3 30.44% 3.=3
71iov?n 195-13411-1 43.4 .1% 1.13E
7%cv71e 175-1301 --2 43. 43% 1. 4 3 c
Y%ov71t 195-13031-1 46.Sc% 145E
Y!LOV70 195-13!3 1-2 46.i _.% _-SE
7.%Cv71z 195-13051-1 3.10ji
7!kO^v7R 195-13CS1-2 SI.S z, ::

'	 a%Vv"wR 116- 2241-3 4o.A-x.% 4. 36.
41,0Y,v1t 197- 24,1-%-3 Sz.5eR 6:=Sw 3C6	 4
90'evv t 197-	 4?1,-3 14 1 57% 9. :!2

7 of-4OY74 aoil- 124&,-3 1.43E
Iftol'R a^iS-.719 *-' 12.9 ' 1s?T
1 -uov*P 198-1?14 -Z 47.1 11.25E

198-1221 ,1 46.u% 9.21E
19 pv' t 19 -1221	 2 .A.'4.. 9.21F



* DATE	 IDENTIFICAT10h	 LAtATION	 SCENE	 BOE ET

i -1 -!q 0- V- -7 -!qOV7R
11 NOV78
11NOV7R
11 NOV7R
IINOV7R
11,NOV?A
IINOV79
IINOV?R
11t34V?R
IINOV?R
12NOV7R
12%OVTR
12NOV?R
i2"ov7R
12NOV7A

12NOV7R
12ROV7R
12%OVVA

16AOv7R
16aov?R

16NOV7R

17NOV7A
17NOV7R
21NOVTR
22NOV7n
22NOV7A
22NOV?R
22NOv 7pt

23NOV7R
23NOV7A
24lk0V7A
24NOV?o
28%ov7R
28Nov?p
29NOV7R
>atov7A
28NOV"PR
2Fs^{^V rR

28kOV79
28XOV7R
30hoV7R
!4%CV74
30NOV?x
3040V7R
=0AOY7e
3CAt?v?R
6DEVIR
60EG?A
6DEC7A
60EC'vlt

1 ` 9 14?1-3
i99- 1431E-3
199-12361-1
199-12361-2
199-12371-1
199-1237n-2
199-1239! - 1
499-123On-2
199-1241n-1
199-1241+-2
2a0- MI-3
200- 2011-3
200-1254^-1
200-1254n-2
200-12551-1
200 -!255q-2
200-1257n-1

204- 134=1-3
2!}4- 1364 -3
234- 13801-3
?I5- 152m-3
?^5- 154A -1-
?': ^- 131 z -i

210- 147" -3
71 ^- t 4?^^+-3
210- 1501-3
2'.1- 2064-3
711- 203P-3
212- 223*-3

=2- 225-3
216-1254-1
216-1254n-2
216-1256n-t
216-1 �56^-2

2 16-12514-1
216-1?59,-2
213-1332±-1
218-1332!-2
218-13341-1
218-13341-1
718-+334^-?
218-1334n-2
224-1209ft- 1
?24-12091-2
724-121 1p=1
224-1211n-2

44.2?4
36,2ah
30., *N
36.1nf
42.20
4l.?SN
46. 31 N

48.3•ts
54.31
5c.3tti
44.5o%N

38.40
35	 N
33.3:'u
41.4'!N
41.41N
41.4Ali
41.4AN
49.5,lu
43.5lN
3r.4A-:
51.411N
45.3,p%

19.40>
5^p.2:h
49.2'% %
43.?-%
31.1A%
45.5x%
39.SsN
48.37%
42.L1%
3c.3-in
36.315%
42.47%
42.4*ve
413.5,+:
Gt3.5,

54 57`.
54.5-IN
42.1=
42.4 ^N
SO.t4^
46.1^H
SO.t4x

49.5e^t

55.51
55.5*N

-----------------------w y
S.11E
3.19E
8931E
8.31E
6.43E
6.,-3E
4.38E
4.38E
2.07E
2:17E

	

,43E	 259	 Q

	

1! Ow	 299	 1
4:07E
4.97E
-2.21E
2.211'

	

.19E 	- - -	 -- 301	 q

	

:i 9 E	 300,	 1

	

8,28E	 _

	

6,17E	 300	 1
4.26E
4: ;SE

	

2.17E	 3011

7.38E
5.01E
?.52E
1. s^2E
050E

2i46W
4.27tj
6.32•
3:17e
3,17E

-1.24E
1:24E

	

:39[	 3L0

	

039£	 3r0
3.12:;
3.12+-
7_32w
7.32v

	

10;33;:	 30

	

9. 53;	 sn

	

1,:33w	 3 r

	

9:35v	 30	 ?
Ifj 5
+0.541
*8.'4E
2.44E

op^ R 
AGE

^^=A'^dTY



k

DATE !IDENTIFICATION OICATION	 SCENE 3UE	 E'-;' 
--------------------------------------------------

6DEC7A 224-1344n-1 43.21N i1.n2W
6DEC78 224- 1344n-2 4302nk 11.02w
60EC?R 724-13461-1 4Y.24h 13.106
6DEC?P, 224- 13461 -2 4v.24 4 13:Inn
7DEC7R 225-1223r-1 3t..^ar, 14.32E
7 DEC71t 725-12251-1 42. ^1% 9.05c 306	 4
7DEC7R 225-1225x+ -1 45,IiN 8.44E
7DEC7R 225 -1225!!-2 42, ^1% 9 . D5 E 306	 R

7DEC7R 225-1225M-2 43.10 9;44E
7DEC7R 225-1226n-1 46. mck ?*- P2E
?DEC7R ?25-1226n-2 46, nch 7:02E
?pEC7R 225-1227r-1 49.14N 6.37E
'DEC 7 R 2.25-122 7 -^--2 49.141 6.37E
7DEC7R 225-1228 1%-1 54.17hi 4:34E 306	 R

-• ?DfC7st 225-122An-2 54.n7h - 4:34E 3;16	 4
?DEC 7 9 225-12331-2 37. s; 1C:32E
80EC7R 226-12410-1 36.32 6.106E
8^EC7R 226-12411-2 36.3QN 6:116E
9D£C7R 22 7 -1259x+-1, 35.40 ► 1.46E
9DEC78 227-125 9n-2 35.40N 1:46E
9DEC78 22?-1301!1-1 41.544 ;DOE 3x1
9DEC78 22 7-13D1n-2 . 41.544 ;t'Qc 311
9DEC 7 0 227-13031-1 41.5th 2:^ 16e 3^1	 t
9DEC 7 8 727-1303n-2 41.5Qk 2." 1.v: 3z1	 '
9 DEC 7st 227-1304n-1 54.El'?N
9DEC78 227-1304n-2 54.0:1% 4;2?*

1 ODEC7A 228-1317th-1 34. Sna 2:34W
IODEC'A ?28-1317+-2 34.5ok 2'34»
10DEC'A 7213-131 9 n-1 41.rf=4h 4:17W
'ODEC79 228-'319x1-2 41.t±4h 4:17w
110EC7A 729-1340 ?-1 50.35% 12:1796
I IOEC7R 729-134in-2 5D.35h 17: r,9:J
14DEC79 232-12531-1 35.2vN 3:2+11E
14DEC 7F 232-12 5 31-2 35.27h 3.20E
14DEC?R 232-12541-1 41.31% 1.35E
14DEC ? R 232-12541-2 41.31h 1 :35E
14DEC?R 732-1256r -1 47.37% :25E
14DEC7R 232- 4256'-2 47.!74 .65E
44DEC I R 232-1258!t-t 53.3Q4 2:5
14DEC'R 232- 12531-2 53.31% 2;5^*
16DEC7A 234-133211-i 48.77% 9.506,
16DECIR 234-133Zn-2 46.2vh 9.506:
17DEC7R 735- 252 n-3 SL,4,N 11:35w
17DEC7R 235- 253n-3 44.37h 13.49:;
1?DEC?R 735-1?12(1-1 42.37% 11:53E
17QEC 7 A 235-12121-? 42.37% 11.53E
170EC ,pp 2 35 -12131-1 46.41% 9:+.9E
0 7DEC?A 235-1213^-2 48.44% 9:49C
4?OEC7R 235-1215n-1 54.47% ?.' 7E
'TiEC7A 235-1215"'-2 54.47'. 7;17E



•	 DATt IDENTIFICATION LOCATION	 SCENT SUE	 ET-i
-i------F-^----- ---------- -- -------------------- - --------.

200EC?R 2366 438n-? 3t.2AS 138.040
210EC?R 239- 229n-3 43.40h 8.00w
21DEC?R 239-1325^-1 45.OAN 7:04W
210EC?A 239-13251-2 45.t!AN 70'04W
220EC?A 2410-1344*-1 49.3TN 13.16.'
22DEC7R 240 -1344x.-2 49.37% 13.16W
230EC7R 241-1223"-1 42.*4h 8.55E
230Emi 2 41 -1223P-2 42.3411 8.55E
75DEC?A 743- 2041-3 44.10h 1.4216 3^1
25DEC 7 A 243-1258n-1 39.57N 37E

--25DEC7A 243-12581-2 39.5-?N-
25DEC7A 243 -1300^-1 52.Pth 3:36w

-25DEC7A 243-1300"1 46.00 1.18W 301	 R
25DEC7R 243-130Dn-2 52.04N 3.36W
25DEC7A 243-13000-2 46.n,N 1:18'.1 301	 R
26DEC7R 244- 221-r-3 45.249 S:53W 301	 R

290EC7R ?47-12361-3 48.4:N 3:51E
29DEC7R 247-1237n-3 54044K 1.19E
30DEC7R 248-1250n-1 350- 5c N 3:20E
30DEC7A 248-1252x► -1 42.1 ,0N 1.36E

- 30DEC?A-- - 248-1252n-2 _4z.n, 1:36£	 -
6JAN79 ?55- 226x► -3 420SiN 8.n4u
7JAN79 -256-1339^-1 43. n,>N l n *.38W
7JAN79 256-1339^-2 43.07N 10:38W

10JAN79 259- 1571-3 53.10N 2:31E
IOJAN79 259- 2011-3 41.10 1,55u
13JAN7Q 262- 1171-3 41.2AN 8:50E	 R 301	 R
'3JAN79 762- 119^-3 35.10N 7:04F.
13JAN'9 262- 2521-3 50.34N 12;05u
14JAN79 ?63- 132 1-3 520 rg N 8:'3E 302	 R
14JAN79 263- 1361-3

-
39.54K 3.55E 302	 q

17JAN79 266-1325n-1 46.44% 7:5516'
21JAN79 270- 2011-3 51.iRh :36E
21JAN79 270- 2031-3 45.ILN 1:40w
21JAN7A 270- 204 n -3 3 y .1aN 3:3Su
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