General Disclaimer

One or more of the Following Statements may affect this Document

e 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.

e 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.

e This document may contain tone-on-tone or color graphs, charts and/or pictures,
which have been reproduced in black and white.

e This document is paginated as submitted by the original source.

e 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)



En ; ‘
, ;'Mmhmmnmmm 7.9-10293
; "."'f“"‘“““ﬂyandwiae CR - IQ_&‘_S_}}S/
: :emmel.zqn of Earth Resoy rees
for o2 iatorgation and withogt I.D. No IS
i any use made theref,*
4 SEA SURFACE TEMPERATURE OF THE
' COASTAL ZONES OF FRANCE
2
1 0 = .
| 0 = - Dr. P.Y. DESCHAMPS - Université de Lille
m o m
‘ P 3 ~§ - Dr. M. CREPON - Museum National d'Histoire
' ; £ 8 Naturelle
|
. Mr. J.M. MONGET = Ecole Nationale Supérieurc
i 5 des Mines de Paris
e Pr. F. VERGER - Ecole Normale Supérieure
. o
| - |
| 2
' v
August 1979

Qnginal photography may be gurchased froma
Type I Report EROS Data Center

Siow Fall, S 57/9¢

SB! SOTRFACE TEMPERATURE OF THE
39 p HC AO3/MF AO1

COASTAL ZONES OF PRANCE (Centre National

w
[}
ol
©
‘, - Centre National d'Etudes Spatiales -
M et -
: - O 129 rue de 1'Université
: mow®n
i (<))
. N lﬂ ) I « .
e . . .
= = 75007 - PARIS - FRANCE  .: . = . .-
E ~ i@ Ly
r 8 S
| } ”
=
| .
RECEIVED g

CCT 111979
S1S/902.6




I =  INTRODUCTION

_The objectives of this investigation are to map the'various thermal
gradients in the coastal zones of;France with regard to natural phenomena
and man—made‘thérmal effluents ; toistudy and_map the mesoscaie thermal features
in the English Channel, the Bay‘of Bisgay and ﬁhe North Western Mediterranean
Sea ; to study and map the evolution of the thermal gradients generated by
th% main estuaries of the french coastal zones ; and to contribute to the model-
}ing of diurnal‘heéting of the sea surface and its influence on the oceanic

surface layers..

The‘iﬁvestigatidn is conducted by the following Dr P.Y. DESCHAMPS
(Principal»lnvestigator) and Dr M. CREPON, Mr J.M MONGET and Professor F. VERGER

(Co-Investigators). Attachment A give their related organizations and addresses.
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2 -1 = Technical ogganiéat;on of the investigation

2.1.1 - Documents |
Every document received by. the Principal Investigator from NASA and

concerned with the HCMM investigation is duplicated and sent to the Co-Investi-

gators. When necessary, a feedback advice is requested from the Co-Investigators.

b

2.1.2 - Photographic_products

i 2 negatlve transparencies are received on standlng order by the Pr1nc1pa1
Investxgator One transparency 1s archlved by the Principal: Investlgator at
L.0.A (Lgborat01re 'd'Optique Atmosphérique, Université de Lille) and the other
one is sent and archivgd at ENS (Ecole Nationale Supérieure), Additional positive

prints are made at ENS and sent to. the other Co-Investigators. P

2.1.3 - Digital products

Request orders for C(CTs are done b§ the Principal'lnvéstigator who
collects the requests of the other Co-Investigators. The received CCTs are

stored by the Principal Investigator and sent to the interested Co-Investigators.
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There are no specific photographic préddct facilities used within
the investigation. Iuterprctatxon 1s commonly rcstrlcted to the determlnatlon
of the cloud free areas. ‘Oceanic thermal features are only apparent in ‘a very
few occasions, and correspond generally to our prevxous knowledge. Because
of the small temperature variations encountered in marine areas, most of the
interpretation work has to be done on digital data after an approprlase

enhancement. —

\
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Most of the facilities of the investigation are at C.T.A.M.N (Centre
de Teledetectlon et d'Analyse des Milieux Naturels), Ecole des Mines, where
processxngs of remotely sensed data have been exten51vely developped for:a
variety of applications. The other investigators may alternatlve}y use this main

facility or their own smaller in house facilities.

*

2.3.1.1 - Dlgltal product _facility at LOA (Laboratcire d' Opthue Atmosphet1que),

Université de Lille.

‘ This fac&lity iskdivided intQ,thefCII'model IRIS 80 coﬁpater fo the‘
University, specific termfnaisflocatediat LOA;" and a communication link' between
the two locations. Major precessings are done on the IRIS-80 computer. Digital
data may then be transfermed and stored oh floppy disks agﬁLOAl Each floppy

disk contains 6 sma11~séeaes of 256 x 256 pixels. Vizualisation of a small scene

" A.‘

is made on'a PERICOLOR system-color graphic dxsplay (256 x 256 pixels). A
HP9125 A calculator allows for minor process1ngs of the stored data. Additional
outputs are done on a printer plotter fo curves, and a print out for llstxngs

of the processed data.

2.3.1.2 = Dlgxtal products fac111t1es at_C.T.A.M.N -

= < D ST ARt D IR b o - LT S R S

The Centre de Teledetectlon et Analyse des Milieux Naturels is equxped

with a self contalned computer system for 1mage proce551ng based on two HP 21 MX
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This system is linked to specific output device suchas :

- a VERSATEC printer/plottef with a special gray scale‘display/
software developped by C.T.A.M.N wich allows cartography of

satelllte data at any given scale and cartographlc projection

~ a BENSON ink-plotter with adequate software for mapping wiﬁh various
symbols and colors as well as cartographic projection ‘f
- a TEKTRONIX digitizer with associated graphics display for landmarks
acquisition and input to rectification or registration software.
- J 4_ 1 L
The main body of the C.T.A.M.N system is an interactive image proces-
sing system TRIM-CIT ALCATEL. This versatile equipment allows display and
manipﬁiétion of images in a man-machine interactive loop. Image memory is
512 x 512 x 8 bits with an overlay graﬁﬁiéalwwemdry'éf 512 x 512 bits. A real-
time processor allows color selection, pixel selection with cursor tracking,

zooming and lateral displacement of the image.

2.3.1.3 - Digital product facility at ENS (Ecole Nationale Supérieure)

This facility is divided into :

- an IBM 370 main computer at CiQE, the computer centre of CNRS
(Centre National de la Recherche Scientifique) with the following
specific outputs : a VERSATEC printer plotter and a BENSON color

printer plotter,

- a MODCOMP CLASSIC fmiﬁiéomputer;iocaced at ENS is  linked to CIRCE,
in association with a TEKTRONIC 4013 graphlc display.
|

2.3.2 - Digitél product interpretation

The three laboratorles worklng on the present anestlgatlon had :
already deve lopped approprlate 1nterpretat1on technlques for the NOAA and Landsat
satellites. As they are used to cooperative programs, there are many cowmon poxnta

between the technxques they have implemented on each of their own dlgltal systems.
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. 2.3.2.1 = Digital product_interpretation_at LOA

The Follewing processing techniques may be applied more or less
routinely on digital data : |

- qadlometrlc cal1brat10n if necessary, €,8, VHRR of NOAA's satellites,

- resampling for unlform sca11ng if necessary, e, g, VHRR, '

- smoothing,

- stripes filtering (see Figure 1).

i

. -

As a typical scene contains loiﬁ x 1024 pixels, localisation and

visualization are usually done by‘means of the following procedure.

- v13ua11zat10n of the whole scene reduced to 256 x 256 plxels after
sampling every n pixels and every n llnes, or after averaging

overba n X n pixels square,

o

- selection of a small scene (256 x 256 pixels) and vzsuallzatlon at

i ; ’ full ground resolutxon,Q

- locallsatlon with reference to map locatlons and addltlon;OJ coor-

N k Bt : dinates on the color graphic dlsplay,:,

- surface isotherms, or lsocountours, mapplng on the prlnter plotter
“after the neceSsary filtering (see Figure 2).
Additional procedures allows to compute and display:fdr a selected
n x n pixels square i ' ‘

: . - : e - , b . ——eaat : . a:
histograms, : | R

spatial density spectra of temperature varlatlons (Flgure 3),‘

= structure functions of ‘temperature variations (Flgure 4),

- spat1a1 cross correlation function with an other n x n pixels square.

il 28 B e - TR
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© 2,3.2,2 - Digital product interpretation_at C.T.A.M.N

R P e 4 ¥ Y 2 T R T W e L SO ol TR Bt S TR e R csong 4 ST, e Ry areg !
o a © . . " +

Upon receiving the HCMM data on magnetic tapes the processing is by

organized as follows :

- "Quick look" of available data, at a scale of I: 2000 000,
A

usiné a black and white printer plotter -

- transformation of data into surface temperatures using the calibra-

tion curve

- deStripingiof imagery

i {

‘'~ isotropic filtering in order to eliminate the salt and pepper noise.

Stk B L e

This algorithm is constrained to the local variance in order to leave untouched

the strong gradients along-the coastlines

- geometrlc corrections in order to rectify the 1magery at a specified

projection (ex. : Lambert)

= display of Sea-surface temperatures as colored maps (Fig. 5). ' @

2.3.2.3 - Digital product interpretation at_ENS

The followxng programs are used to produce a convenient automatic

cartography. : S Lo o ’A ””fi' T

The FRALISET program performs a fast and low cost,pfint-out

visualization of a part of a given scene. The HCMR digital counts are converted

in alphanumeric characters. Each printed character is associated to one or

several pixels after selection by the operator.. The 1/500 000 appeared to be

~ suitable for the HCMM appllcatlons in the Bay of Biscay- Isotropic f11ter1ng of

the data can: be applled once or several times. The additional legend is

selected by the operator. Out-put is done on the BENSON plotter andas black and

'whlte or 6 colors prints (example given in Figure 6).

2;4 - Ground truth technlgues
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investigation. The collection of the necessary oceanographic and :meteorological

data is done either-from routlne observat1ons or from dedxcated oceanographlc
cruises, by the followxng organlzatlons o ” ;

(

- B, ﬁ D.0 (Bureau Natlonal de Donnees Oceanographlques)

at C.0.B (Centre Oceanologxque de Bretagne, Brest) of the French

O¢eanographic agency for oceanographic observations.

- S.M.M (Service Météorologique Métropolitain) of the French Meteo-
rological Agency for meteorological observations.

. ' . Requests for ground truth data are supposed to be sent to those

i

Do  organizations after selection and first examination of the interesting HCMM
’ scenes. ' S o

5 v 3 - Accomplishments 8l
? ‘ . ‘ L

3~-1 - Gfougd-truth data_collection

A part from the routine collection of observations, .several oceano-

graphic experiments have been conducted by various french organisations more or

less in relation which the investigation objectives :

- LION 78 (June to September 1978) is a summer experimeyt' in the ‘
Gulf of Lions, mediterranean sea, for the study of coastal upwellings
l -
- a March 1979 experiment-in the Ligu%ian Sea, mediterranean sea, to

‘support remotely sensed data of sea'surface temperature and ocean
|. . ' .t . ) v . .
%; s oy ,,colqr,

- a drifcing“buoy_experiment in the Bay of Biscay, starting February

1979, for the study of ocean dynamics,
Rt ud; ‘ ,

Lo SR
}...

- sederdl cruises from March 1979 to October 1979 in the British
L o . ' Channel to support remotely sensed data of sea surface temperature
‘ PR and ocean color.
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No airborne tempetature measurements have been performed for the
HCMM investigation as no specific request for this type of data appeared
within the 1nvestlgatlon. A S

The only lack of eccomplishments of thetground truth: data coliection
has been the non availability of BOHRA 11, a french buoy previously anchored
at a fixed station in the Medlterranean See, about lOO km south of Marsellles.
BOHRA II had to be temoved prlor to the AEM A spacecraft launch for technlcal
reasons. BOHRA II was supposed to support the lnvestlgatlon.by routlnely
reporting on the vertical thermal structure of the upper water layers. This
will probably seriously affect the objective related with studies of diurnal

heating of the surface layer.

3.2 ~ Comparison of HCMR versus VHRR

The quallty of HCMR radiometric performances has been evaluated on -
a few d1g1ta1 data. Spatlal and thermal radiometric resolutions _correspond to
the nominal performances, respectlvely 500 m and 0.3 K. HCMR derived temperatures
are in accordance with routine observations of sea surface teﬁpeiature within
the accuracy‘of the atmospheric correction and of the routine observations.ﬁ
Comparison of HCMM &igh.VHRR performances ehows a definite improve-
ment of the quality of the restituted thermal field: "On one occasion, HCMM
data (ll may 1978 at 2 a m) acqulred over the Bay of Biscay have been compared
to VHRR data {10 may 1978 -8a m) a110w1ng to evaluate the 1mpact.of”such an
improvement : a mesas"ale tbermal eddy, about <O km W1de,‘was clearly detected
3 on the enhanced HCMR data (Fig. 2) wh11e it appeared very weakly dlstlnctable
' B on the VHRR data. HCMR data should improve the Qnowledge of such mesoscale

thermal features‘which have .small thermal amplitﬁdes (less than-1 K).

Also shown in Fig. 3 and Fig..a are the comparison of computed'spatial
spectra and structure functions for the same sampled area (64 x 64 km ) corres=
ponding to the previous thermal eddy, and using respectively HCMM and VHRR data.‘
The -mpr ovement in the quality of those. ‘functions here again is notlceable,
more than a factor of ten. HCMR ‘data should particularly allow to make use of

' thoee functions for tﬁe»study"of small scale oceanic turbulence, without too
__much inter erence'due to the radiometfic noise level, which was unfeas{ble

~

when using VHRR data.
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. 3.3 - Mesoscale studies of the oceanic_thermal field -
A A

L 4

The previous example of a thermal eddy detected in ihe Bay of Biscay

gives us a strong confidence in the interest of HCMM data for the mesoscale
studie of thermal features.

2
B

| e
! LU

On .several occasioas EGMM pﬁotograpﬁic products have éxhiBitbd inte-"
resting thetmal features or gradlents in the Gulf of Lions (upwellings), on
the contlnental shelf of the Bay of Biscay and in the western part of the
En lish Channel (tidal mlxlng of the thermocllne) Tac work on digital data
is necessary to assess the impact of HCMR data for the studies of such features

which have been previously detected with the coarse radiometric performances
of VHRR.

3.4 =~ .Studies of Estuarine thermal gradients

In a similar way, we cannot yet assess the impact of HCMM data on the
studies of estuarine thermal gradients.

3.5 - Diurnal heating

!

s |

Up to that time,‘examihation of the received phbtographic‘products
unlikely  show that the few day night HCMM.acqu151t10ns within 12 hours

associated w1th cloud~ free conditions covers ‘very small oceanlc_areas, even

in the Mediterranean Sea. Consequently, there has been no request order for

temperature differences CCTs and we did not yetlstart fulfilling this objective.

S | L
3.6 ~ Future plans for using AVHRR/TIROS-N U s

The AVHRR sensor of TIROS-N and thekfollowing NOAA's satellites

appeared to have attractive performances for the mapping of sea surface tempera=

ture AVHRR ground resolutlon of about | km, and thermal resolutlon of 0.15 K
‘make the AVHRR radlometrlc performances comparable to the HCMM. Several infrared

channels allow to make an- atmospherlc correction and improve the absolute accuracy




"of the thermal ﬁieid.

.
’
.

AVHRR data over the investigation test site areas are currently

<y

available from the CMS (Centre de Météorologie Spatiale) receiving station at
Lannion, France. PI‘ >s have been made to use this type of data to complement :

the HCMM 1nvest1gat10n w1th additional AVHRR data when necessary.
i .

3]

[

AVHRR data should provide the following advantages :
- increased repeatitivity (every 6 hours) of a gieven area

- improved accuracy of the determination of sea surface temperature when

using the several AVHRR infrared channels.

4 - Slgnlflcant results.

As previously explained; mos t of the investigational results are
expected to come from the processed HCMM dlgltal products up to that the, a very
few CCTs have been :ecelved and processed. So that the: statement of the accom-
plismente of some of the objectives would appear rather small at this starting
point. Nevertheless durlng the reporting perlod the investigation has made an .
extensive use fo thermal imagery from the VHRR on NOAA's satellites,And
results cortespondlng to some of the obJectxve of the HCMM 1nvest1gat10n have
been obtained by this way. We flnaly decided to take into account for this
fact when reportlng about 51gn1f1cant results. . -

!

4.1 = Mesocale studies in_the Mediterranean Sea

4.1.1 - Lxgurlan Sea

e e e Yo e i i ctre S o

The Ligurian sea is an area in the Mediterranean which is limited by
the Western Coast of Corsica and the Rivieras extending from Hyeres in France

to Livorno in Italy.

The cllmatolcgy of this area has been studied from the measurements

of sea surface temperature by the satellites NOAA 3 through NOAA 5. The processing
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"of more then.a hundred satellite images fn%m 1975 to l978§he1ped:§nrthe deter-~

mination of'typical""seasons ‘through the &ear a mono thermal ‘period from

February to April when the VHRR images are’ ‘wiform contrasting with a summer
(from July to September) and a winter periods (from October to December) when
che temperature gradrents are strong. '
. : R : "

In order to improve the significance of satellite results, monthy
averages of images uege computed through the year 1975 to 1978 on a prxel to
pixel basis after geonetric‘reetification of the original data set within ome
pixel accuracy and a compensation of temperatures due to random'veriations of

the thermal calibration.of the-sensors.

In winter, a stable thermal structure brlngs out a cold area in the

center of the gulf surrounded w1th warm‘waters. :

The euolution.from December to January isi marked by the growing of
the cold center up to a unlform temperature f1e1d in February. Perturbations -
"do occur when strong w1nds blow from the East (Flg 7 ), this causes a bendzng
of the 1sotherms to the continent’ and the generation of perxodxc structures

at the front between cold and warm waters.

In summer the thermal structure is globally circular, however the
Lsotherms stretch southward and bend a little toward Corsica which may be due
a hlgher frequency of a strong wind (Mistral) from the West. The flg. 8 shows
such a typical situation for an HCMM image. o

-

Good statistical relationship exists between satelllte results and

to

~along track shlp measurements between Nice and Ca1v1. Though no simple relation

i

between sea surface currents and temperatures could be found, the images are

nevertheless a good representatlon of water dynamics in the ngurran Sea.

4.1.2 ~ Gulf of Ligns (Golfe du Lion)

VHRR data have been used to map the extent of strong and tran81ent

'vuuestal upwellings, generated by North-Westerly w1nds, the . Mlstral and the

Tramontane (Frg. ] ). Satelllte data have been comblned w1th in-situ

measurements to highlight the main features of wind induced summer circulation.

These features comprise high spatial and temporal variabilities of -the current
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" and temperature fields, together'with complex advective circulations

L]
0

organized like cells around the upwelling areas.

4,2 - Mesocales studies_in_the_Bay of Biscay

P

HCMM data revealed on 11 may 1978 a ant1cyc10n1c the rmal Eddy
located at about AS N - 4.40 EW in the Bay of Biscay (Fig. 1). This eddy

LA B vl

would possibly be connected to the responseé of the oceanic upper layers

to the c1rcu1at10n of an atmospheric dlst\rbance over the Bay of Biscay. Similar

L et e A i Y

osc111atlons have been obtained from theoret1cal modeling but more analysis is
necessary to confirm this hypothesis. In any case, the small thermal comtrast
of this feature, less than | K, is only detected thanks to the 1mproved radio-

metric performances of HCMM

4,3 - Mesoscale studies in_the English Chanmel

Summe thermal fronts 1n the Western part of the Engllsh Channel
have been located when using VHRR data (Flg.'IO). These tidal thermal fronts
are produced by the destructxon*of the thermal gtyatification in the upper iayer
of the ocean (thermoeline)iunder the turbulence induced by tidali currents
which are of large amplltude in this area. A typ1ca1 tidal front extents from . .
Britanny, France to Cnrnwalls.‘Br1taln, across the Brlt1sh Channel, and is ‘ :
strongly enhancedbln the v1c1n1ty of North West Brltanny where colder area57 
éppear near the EGéSt. As a result, an expefimentthaslbeen dedicated in'July :
and September 1979 to the study of the processes associated whith this
thermal front. Ihis experiment will make an extensiwve use of rémotely.sensed‘

data, i‘

4.4 =~ Estuarine thermal gradients

About 70 images from satellites NOAA 4 and NOAA 5 were érocessed
between July 1975 and January 1979 for the Gironde estuary off the South-west

coast of France. B BT . R f o v

These images were printed on paper in black and white at a scale of

1: 2000 000 and transferred on the television séreen where they were pictured
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on slides for documentation.

“The time repartition of the documents during the stud%ed period
are not homogemeous because of had weather in winter and eariy.spring, however
interesting features of the sea surface temperature field were brougt about,
The image showed on Fig. 1l covers the atlantic coast of France from
"Baie de Fromentine" (A) down to the south of the Gironde estuary (B).;At time
of ovérpass it was clear weather with little wind (N, 5m/sec) with an dir

temperature of 12° C in Bordeaux. In the afternocon of the preceedlng day 51m11ar

weather was observed.

¥

The isotherms; are approximately paralell to the coast'and the interval
between maximum and minimum temperature is 6° C. It is interesting to note a
cold surface water zone (dotted line) off the coast of Aquxtalne (c) and the
islands of Oleron (D) and RE (E). ThlS phenomena is noted frequently observed

on the summer images and may be due to seasonal upwelllng.

4.5 - Atmospheric correction of infrared radiometry ' ‘ S

Theoretical modelling of atmospheric effect on the means of infrared
radiometty.‘fhe atmospheric effect can be eliminated with a gdodﬁaccuracy,-‘
typicali& 0.5 K, by uSing a multispectral conbination of such infrared chaﬁhels
as planned on AVHRR/TIROS-N (3. 7, I1 and lZJAm ). Atmospherlc correction for
HCMM data could also be derived from the AVHRR/TIROS N data.

S = Publications

MILOT, c. - Wlnd 1nduced upwellings in the gulf of Lions - Oceanol
Act., 1979, 2, 3, 261 =274, i '

ALBUISSON, M., MONGET, J.M., CREPON, M., MILLOT, C. Observatlon of

ktran51ent upwellinigs in the mediterranean sea w1th the "NOAA VHRR lmagery -

Journees de Télédét:ction du. GDTA, St Mande, Sept. 1977, pp. 85-95x

ALBUISSON,M. ~- TSS~HP Systéme de traitement sur mini-ordinateur
des images VHRR pour 1aﬁthermographie - Rapport interne, C.T.A.M.N. .
i
MONGET, J .M, - Traitement diachronique des données NOAA - Rapport
interne, C.T.A.M.N. : ' | '
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ALBUISSON,M., MONGET, J.M, POISSON, M., 1977. % .~

Investigation of coastal and marine enviromrental chanée NOAA digital
data - in Maritoring environmental change by remote sensing, J.k. Van Genderen
and W.G. Collins Ed., 1977, pp. 41-46. ' '

DESCHAMES P. Y, ﬁHULPIN T., 1978 ~ Atmospheric correctlon of 1nfrared
measuremunts of sea surface temperature using channels at 3.7, 1l and l2 .
Presented at IURCM Colloquium "Passive Radiometry of the Ocean", Sydney, B.C,
Canada, June 1978 - To be published in Boundary—Layer Meteorology.

DESCHAMPS P. Y, PHULPSIN T. ) TOURNIER B., 1979 - Atmospheric corraction

of surface temperature measurements 1n alo.5 =125 channel from AVHRR/TIROS:N

Presented at COSPAR XXII, .Gangalore, India, June 1979 .
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6 - Problems

- e e oo 0t o e B ot e s

| When registering HCMM data pr&ducts with map locations it appeared
tﬁac the distance between lines (about 500 m) and the distance between. pixels
of the same 1§ne (about 450 m) are differgnt and do not correspond toitheir
nominal value (470 or ABG\m). Appropriate correction has to be done in order

to obtain a map at a givenWSCﬁle. e.g. missing one line every 10 lines.

6.2 = HCMM Periodic noise

T . e e S i e g o o Pt o e (i T S B S

Computed structure functions exhibit a small periodic signal, parti-
cularly downline.:This.¢ould be possibly'due to
(i) a periodic noise on the data,

(ii) the resampling algorithm. - U’“._vm, 0 T

2

: This small periodic signal is large enough to alterate the interpre-
cak

tion of small scale turbulence by means of structure functions. We would be very

glad to obtain any information allowing to clear up this point, and to correct

this effect’iﬁ zoussible.

W S e T o e o s 0 v

6.3 ~ Thermal cqntras;ﬂog_gﬁotoggggﬁic préddctg .

-

Standard photographic products are usually not enough enhanced to
deﬁive from the images any information over the\oceanic areas where temperature
variations are small. Specific enhancement of photographic products within the

range of sea surface temperature would be very uséful for the investigational

needs, allowing tq'peiform a first analysis of thermal oceanic features prior

to requesting digital products.
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serious problem is ;hewgeometry of the
* images (see Section 6.1). A part of that, some small defects occasionally
appear : '

the thermal channels is too high. Anaother

- stripes or anomalous lines,

~ grid of periodic black or bright goints which do not serlously affect
our objcctxves ‘

.
5.

Lo i
7.2 - Test site coverage L ,

A list of the received data, photographic and digital products is
given in the Attachment B. B o BEE

As expected from .the cloud cover analysis, cloudfree coverage is

satisfactory over the Mediterranean sea, and very poor in the North Westetn

Bay of Biscay. Day-Night cloudfree coverage within 12 hours rarely occurs even

in the mediterranean sea : during Somevpgriods we systematically reteived only

Day data, or only Night data.

; Some data (January-Febraury 1979) located over .the Southern
|
Hemisphere were recelved A few data have been labelled with an incorrect

geographlcal locatlon, probably due to a confusion between Day and Night
(29 dec. 1978, 27 oct. l978) T

7.3 - Delivery L

Timeliness of photographic products is acceptable. A few pourcentage

- of :hem is toq“muchféioudy; or only land surfac%s or too much south or morth

of the test site areas.

Photographic products arrive whith an erratic schedule. We still not

recelve some data from the first three months. Et would be preferable for our

investigation planning to receive a systematic whole data set of photographic

products over a couple of weeks or a month. This would permit a iefinite and

proper selection of the request orders to be-done within a given period.

Some of the digital Jdata have been listed as sent but thev’werGEnot

,rﬁcelved It could be preferable to send d1rect1y to the 1ntest1gator the
‘product list or a copy of

‘the data which are sent through the mailing address
within the U.S.A.




|
L

| ESA (European Space Agency) notify us of the alternative possibility
‘of ordering HCMM data through EARTHNET (the european d1str1but1on network) .
(We did not yet make this alternate possibility. Nevertheless qu1ck looks of
HCMM data: produced by FAMHNET have been currently received b&.this way, for

two months .-

8 - Recommendations
A

Some recommendations have been listed below despite that we:feel

they are minor : R = - E ‘ .3

- to send directly to the Foreign investigator a copy of the

product list when data are mailed to a mailing adress within the U.S.A, ' g

Yo

"= to increase the thermal contrast of 1nfrared data within the sea

A Y

surface temperature range for the specific appllcatlons to oceanography,

- to distribute the standing order photographic products on a more
s%stemacic way allowing the investigator to obtain a complete data set for a kN

given period or notify him when the data set has been completed for this period.

9 -~ Conclusions

= ; . .
The following conclusions may be tentatively established for the . .

reporting period :

- the quality of HCMM radiometer performances ground resolution and
temperature resolution shows a definite improvement compared to the previous
VHRR/NOAA radiometers for the studles of sea surface temperatures and appllca-

tlons to oceanography; : . |

| - because of photographic products do not provide specific enhancement

of the temperature field over the ocean, extensive use fo digital products has

to be done for oceanographic appl1cat10ns, R - «

- repet1t1v1ty of HCMM coverage is not high enough for the continous

survey of areas where cloudfrec condition are not prevailing. Because of its

e e o
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. : | . |
"improved repetitivity AVHRR/TIROS-N could provide a better alternative source

of data for studies. of ocean dynamics in those areas,

! ) .
(e .

-~ HCMM data appear to be potentlally very useful for a detailed

analysis of the sea surface temperature f1e1d, partlcularly in the very coastal
area whxth making profit of the HCMM ground resolutlon of 500 m.
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Figure | : Black and white visualization of HCMM digital, on a PERICOLOR system
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raw data,
after stripe filtering,

after additional smoothing.

256 x 256 pixels of the example shown correspond to a 120 kmr square area

23 - at LOA :
$2 W
32 (2
r=gR]
Cx (3)
»
5:‘3
S The

centered at 45 N - 4.40 W and exhibit a thermal eddy in the Bay of Biscay

(HCMM scene ID : A - AOOI5 - 02550 - 3)
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Figure 2

Surface isotherms derived from HCMM digital data at LOA. The

-example given corresponds to the thermal eddy shown in Figure a

(HCMM scene ID : A - AOOIS5 - 02550 - 3 : 11/05/78) - Radiometric

temperatures are given in Kelvin degrees.
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Figure 3 : Comparison of the one dimension downlire spatial density spectra

of temperature variations Coimputed fromw HCMM and VHRR data, over
the same location and about the same time,

The exanple given is for a 64 km square area of the thermal eddy
shown in Figure 1 (HCMM scene {P ¢ A - A0OL5 =~ 02550 - 3)
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Figure 4 : Comparison of the downline one dimension structure function computed
from HCMM and VHRR data, over the same location and at about the same
time

The example given is for a 64 km square area of the thermal eddy shown
in Figure 1 (HCMM scene ID : A - AOOI5 - 02550 - 3).
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Figure 7 : Typical NOAA - VHRR thermography showiﬂg periodic perturbations along
thermal front in the Ligurian sea (3 dec. 1977).




R

e gttty

s

Feypan g

“ERB

£t gy

ST R AT

i

1; + ¢
LU

HCMM the rmography
Corsica under stro

Digital count

on 30 June 1978 show
ng blowing of Mistra

.

ing bending of isotherms toward




G 5 it T CENEES xwfmwmj, TR

SR

o T T

|
ECOLE DES MINES DE PARIS (C.T.A.M.N.)
-1 . | |
mla 1J5 1Ju 141 144 14 bigital counts

Fig. 9 : Coastal upwelling induced by Mistral in the Golfe du Lion (NOAA = VHRR
the rmography on Ju?.a $2)

OMIGINAL PAGE Ig
~OF POOR GUALTY

R B bt s



‘ 17.5 g 3405
14.5 16.0 . 21.0

7.0

TEMPEAATURES EN DEC. CELSIUS

-
% R o
1 )

¥ \r'. ‘:.1—"
: R S Sttt

= & et
T hor' e -q:n -
LSS FENS U
e .
p—
%-'." = »

o

?33a£§3¥él‘;ﬁ§§aﬁa§§<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>