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15. Abstraet
This project was intended to determine the feasibilitv of

|. studying water circulation in Prince William Sound, Alaska using )
'{f satellite imagery from ERTS~l and, in the event that this proved 'j ol I
' feasible; to atudy the regional circulation using ERTS-I”dhta. SRR

This was cartied out by coordinating. visual analyaes of “the
 satellite data with exiating oceanographic information on tha study
{ region, ,
’ A combination of heavy cloud cover, darkness and the 18=day
overpass period of the satellite prevented acquisition of sufficient
. data for effectively studying the circulation of the study region.
It is concluded that ERTS-l data are insufficient for atudving
circulation in an area having the climatic character of Prince
Willlam Sound. As a consequence of this, no new oceanographic
information was obtained for the Prince William Sound region Erom
"1 the satellire data.'
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_ PREFACE

Theuohjectives sf this- erJect were to determine the tea51bllity
‘,of u51ng ERTS-1 satellite data for. studylng the water circulatlon in
"Prince William Sound, Alaska and, in the event that this proved possible,
'to obtain information on thls circulation. .Sufficient backgroundi
‘information.was, available-enjthe oceangrsphy of the‘Prisce William
Sound region to serve as baseline material for the study |

The data analy51s consisted solely of v1sua1 1nspection of‘the
' setelllte»;mages.' Experimentatlon w1th color codlng revealed no newr
informatios which could not be- obtained by‘visusl inspection of the '
;ﬁsﬁlsck asd white iméges.; | |
| Due to a combination of excessive dayllght cloud covet winter-;

7,,darkness and the 18 day cycle of satellite overpasses, it was 1mpossib1e

g*to obtain any new 1nformation on cirCulatlon in the study reglon.;,An‘

1add1tidnal'drawback was imposed by theoretical considerations involving
v1ew1ng of a three-dlmensional dlstrlbutlon in only twoldlmen51ons 'it_
was concluded that ERIS-l datalare at present not useful for studylng
-.fthe water clrculatlon in a region having climatic characteristlcs and
'ltlme scales similar to those in the study region.

Limltations of the ERTS- l satellite which hampered this study were

the 1ack of a thermal IR band and the 18 day period1c1ty of the cOverage."

. It seems unlikely that these could be remedled using thlS same satellite,

'the solutlon would therefore be to medlfy the orblts of succeed1ng

. -setellites and add thermal IR to their sensorfcomplements.;

iif
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,f:}indicafed on Figure 1.

" THE CTRCULATION OF PRINCE WILLIAM SOIND

“* 1. INTRODUCTION

Toe original purposes of this profect were:'(l).to determine, using‘
iERIS-l imagery, the feasibillty of detecting c1rculatioo in near-shore
ieiand estuarine waters with satellite data; and (2) in the event that
{f ;this_proved_fea51ble, to study the c1rculation 1n-;he Prince Williem _'.
Sound, Alaske region..-The geographicalrlocetioo‘of this;regioo is

The'frince.William Sound'region'was chosen, from aooog noﬁerous
possible 51tes along the alaskan coaStal zone, as the. study area .

4 "because. (1) it is about to undergo industrial development as part of

the oil shipping route from the Trans—Alaska Pipeline terminal in Port

‘“‘Valdez' (2) it 1s becoming 1ncreasingly desireable as a reoreational area -

and also more subject to cowmercial fishing preSSure (in 1ight of the

1H-ifobvious potential conflict areas, any new information on the region

'fwill be of use, ) and, (3) there is a backlog of oceanographic information

"from the region sufficient to serve as ground truth for the ERTS data.

E .This last point has proven to be essential, as lt has not been p0581ble

to obtain adequate ground truth observations durlng the course of this
' <study.,
- This fiﬂal report presents the conclusions drawn concerning the

't‘project purposes. In light of the prevailing conditions; peculiar‘ro'

qf :this geographical region and which posed problems for the study from the

U'Tf‘:outset it 1s not intended that all of the conclusions below be extra~ o

",gpolatedfto other regions.
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Figure 1. Geographical location of the Prince”Wiliiam Sound, Aiaska region.




,H;The.dégree to which fhe COnclpsions_maytbé asgumed té apply to otheri
'situationsié.léff up to individuoal investigaﬁérs.héviﬁg‘specifié probieﬁs.:.
| Thé researchiperfqrmed coné&stéd pflaéquisitiou and visual
'ﬁ;insﬁéétion of ERTS MSS déta (bands 4-7) obtained from the Prince :
'__WiliiéﬁJSound;.Aiaska region. It was determined early in ﬁhe study
‘ that suspénded éediment piumes from‘rivers érovidad éqme indiéétion
'of fﬂé péth of,surféée water, as;tﬁéé; sédiment ?1umés were clearly:
'i visible on MSS .band 4 ané; oécasionally; on bands:S or 6..fIt-Was

lﬁ_p0351ble to use the Copper River sediment plume to trace the Westerly

v"‘path of the Alaska Current along the continental shelf south of Prince

".William Sound "It was also possible to detect, via the sediment plumes
*ffrom the Lowe and Valdez rivers, the cyclonic circulation within :
| Port Valdez. | | | |
 f“Within Prihcé William'Souﬁd-proper- thefe.waéiinsuffiéiént:visibié‘_i
Wﬁstructure in the suspended sediments to allow detection of any parti- |
cular pattern. It was. possible to detect 1nflcw and outflow 1nto the
‘;Guif of Alaska on the flood and ebb tides, respec;i?gi&,‘uéing.the
T_Coﬁper River¥sediments as-a‘tracef. B |
o The project was plagﬁéd from its inception-by"three major‘l
‘.:proﬁlems: (1)'£hé weather in thé étudy area is typically ‘heavily
':overcast for a large percentage of the year, whlch has reduced greatly
:the quantlty of useful satellite data, {2} darkness during the winter

3.prevented acquisitlon‘pf satellite data during'ia;é.October through

. late February, creating a hiatus in year-round data coverage; and




:(3) the.crbitaleeticd'of the.aatellite,'yieldidg aVSEETQf pAésgs“?a'
.- once every 18 days,'was long relative tc the time;scale over whica'
:chaages have:heea,observed to cccur in_taecatudy.area, which pre-
' d,clcded any attemgtltc atcdy such]variationatq These three crcﬁlems,_
which.seriously impeded:the progreas of the project, are‘construed'as
o a practical examplercf'factors wﬁichlahould_be considered-in undere
_rtakiagAsach a stcdy,“Taken in this light; they do not catryrnecessarily |

negative implicaticns vis—a-vis the results of the study.

2. MAIN TEXT

. iwl. Ocecﬁoéraphic Eackgaouﬁd‘
Prior to attempting use of a satellite in studying a marine
i-system, it is necessary to consider the oceanographic nature of the -

'i'_system. ‘This will facilitate early determination of featurea which
‘might profitably be examined using the satellite 1nformation.:

Prince William Sound may be classified as an estuarine system .
;since it fits, insofar as available data indicate Pritchard s
=(‘967)‘def1nition of an estuary as a water‘body contaxniﬂg.measurable
. quantities of water derlved from land drainage and having a free.
-tccnnaction with the open sea. Its relatively great depths and lcw
'fresh water 1aput claSSLfy it, further, as a fjord type estuarine
system. .

Research carried out in Prince William Sound- has beea 1imited in
acope, aad_haa,consiated tordate.primarily of wcrk in petipheral

" £jord systems (Jones, 1960; Muench and Nebert, 1973). This work,




in éénjﬁﬁcﬁién with infofmstiph ffqﬁ‘ﬁeresgenereiizedIfjerd research
(e.g. Rettray, 196?)_Has, hqwe§er;.established iq{qualitasive.feshion"
those pa;amete:s end:pfécessesewhich may sigﬁificantlysaffeet the |
eircslation; _fresh wete:'runoff, winds? tides and the nature of the
.available‘marise-squrce watef-(in_this case, water'fro@ she“Gulf ef
lAlaska) .. | |
Fresh water runoff is typlcally one of the major driving forces

 for circulation in a fjord system,_aS£1tldriyes the nearfsurface
estuarine enﬁrainment flqw.(see Pritcherd;l1967).r Runeff in the‘
Prince‘William'Sound region appears:to be-relativelflslight; and its
effects haﬁe_beenlobservedkto be eonfined tola sﬁellow (5-10nh) near—

“_ surface layer. This is typical of subarctic fjord systems which generally

exhibit a pronounced vert1ca1 salinity (hence also density) stratlficatlon,‘

which impedes vertical mass and’ mnmentum transfer. These are;general;y
:characterlzed,'also,‘hy a ' low fresh water-lnput. o

:A seeond“ﬁajor.factor in_controlling water‘circulation}is-tﬁe sufface.
wind field. It has beeﬁ estabiished'(see, e.g. Rattray,.1967' Farmer,
1972%; Heggie, 1973) that surface winds may affect both. the c1rcu1at10ni;
~and the subsurface temperature—salinlty structure withln a fjord " The
‘large horizontal extent of Prince Wllllam Sound - suggests that w1nds
may be particularly important there. The climate is suchﬂr
that severe-sterms occur frquently during tﬁe winter'moﬁths'and high:'
wied speeds (up to 100 Enots) are‘common. Ongclng research in a fJord
slightly to the west of Prince W1lliam Sound has suggested in addition,
that there is a 4 day per;odiCLty in weather patterns‘which.may_be,,. |

 reflected in the water circulation,

&
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"ngaal dgrfents‘afféct circulation bf énhancing vg:tical mixing
-~ and by‘cfgating é nonlinear horizontal circulﬁtioﬁ yhicﬁlis evelonic © 7 s
'f(counterclockwise)‘in the northern hemisphere. . frééenca-of-this
':',j7cycloﬁi¢ circulation has been qualitatively éstablishe& within the

-.. Port Valdez system by surface observations of Suspended sediments there

'_'_(Sharma and Burbank 1973), and by a numerlcal tidal model (Wungall 1973)

3: irThe tides in Priuce Wllllam Sound are semidlurnal and have a range on
.. the order of 3-4 m. Little is known of the maghitudes of the tidal
' . currents, due to a lack of measurements.. : , l - o o .1£

l‘4.The Gulf of Alaska'shelf“region, which provides the marine:source

. water for Prince William Sound,'is-charac;erized by a relatively slow
?,:_(8-1o’cm sac_l) weStérly current. - This is the near—shoreﬁfemnant‘of

E thefweéterly Alaska Current, which has its core farther south aloﬁg

“”f:the edge of the continental shelf (Fig. 1). While its exlstence has'

g "’ “been documented'since the 1920's (McEwen et aZ 1930), little new - - T a;,ﬁ
u; n{i;research has-been carried out on it wntil recently {Rnyer, in prep.).
K ':iéief signlflcance to this project is ‘the fact known to ship overators
“.in the region and based on Shlp'drlft that the magnltude of the S
;?ﬁeafshofe portion of the current-may~vary from day to day.. :
=é“2.2 Theory . = : . a e o 4 71 e
' Satelllte imagery show1ng dlstributlon of Suspended sedlments is

3essentially‘a twofdlmensional view of a three—dlmgnsional field. Such
“'f'ja-fieldﬁis described by the oceanographic-distribution.df;variables '

"7;§-equation."'

T T ac 3c , ¢ gg \2c
, .~ ’ at +u Bx + V ay + w = Kh (axz + 3},2)"' K “‘“2” + R

R o E Lo ) - .
wde - D o - . . . . B
¢ e [ Lo e P . 6 . EE . . X &7
- o C : : . . - - . . - . .




‘n -nhern x; v, Z ane the easterly, northerly and vertical axen ef a

Cartesion coordlnate system, u, v, w are the. current speeds in’ the- -

. corresponding directions,_Kh,,Kv arn'_thenhoriibntal_and:vertical eddy
:'diffusivit;eé,.R'is n prodnctionfconsumptinn term (nhichlinr;his tane
‘anld répresenﬁ a éettling oun'of sédiments) and'C-in the'sediment-

cnncgntranion. -~ | |

This equaﬁidn*can be simpiified only'minimally fdf the case of a
4nenr—surfade Suspended sediment distributidn; We caniassumé'that'w.is"
r-zern;at the Surface and'we can meaSure'C and its gradienté in the

X, ¥ directinns from the satellite data. Nonenof tﬁé remaining‘termn‘

g'can be assumed negligible which leaves a single Equation having as

:unknowns Uy Y, Kh K and R Glearly the system is underdetermined

‘ f—there ¢an be no solution for u and v W1thout exten51ve assumptions or

nﬁditional data 1npnt.
 Consider the unknown terms;r\From informafinn‘givgn above:(snntion

2. 1) 1t 1is clear that the time varlatlons %%-cnnnotlbe5n§sumed'negligiblé;-
- they would be expected tQ‘be a function of tidal periodicity; of'weaﬁher ‘
syntems and of the seasons. OnlyAtﬁe lnst of these fhfee time variatinns”
can be detected using ERTIS imagery, andrit.isipossiSIe;tnat even this
'-ﬁvarianion‘might be. masked Ey shorter period'variationsl 'Wide ranges of .
yﬁluesrfqn the eddy diffnsivi;iés Kﬁ.and_K; have bneninbtnined in nhe '
oceans, and there is no basis}foflchoosingfn specific_nnluerfor-:his case.
These mnnt thérefore be considered unknown yet nppfecinbie,_ The settling

“out of sediments, represented by R, st be assumed to be appreciable;
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it 15, however, a function of sediment particle size: and turbulence,_;
both of which are ‘unknown here., -This,leaves u and v, the:variables.

- which are te be determined.

- Clearly, these considerations place severe restrictions uponfthe :

information which can be obtained from the satellite data. In'partioolar,f

it is impossible to obtain values for ‘the surface currents as represented

by u and v, It is possible in fact to use the satellite data only to-
broadly corroborate known.9urface circulation patterﬂs, e.g.; the Alaska
4-Current A more widely publlc1zed example would be the tracking of the -
- Gulf Stream "North Wall" via satellite data. Without prior oceano- -
::graphic knowledge of thls feature,rit would have been 1mpossible to z ._i d _i'lzeg
jr.determine:from'toe satellite data whether this feature was id fact o . ji.,.efé
—‘the boundary of a major current or a surface line of convergence. Ini o -f.“"~f
. earrying ‘out any ana1y31s of a marine system using satellite data, it

', is therefore‘necessary.to.be,aware of these limitations. fc

2.3 The Satellite Data . o o e,” ' o B A

 ERTS-1 data”from MSS bands 4-7 were acquired from the stody area

.

* during the course of this project. It was estimated at the outset

of the project that those images.having less'thad 8-tenths cloud cover

would betusefol., Existing cloud'cover proved, however, to~ocour,~ o - | -.:ﬁ.xr
primarily over.the water areas, leav1ng the 1nland reglons clear. A
cloud cover of far less than 8—tenths was generally suffic1ent therefore, ?ef_gxgg;
to,oake the 1mage5;useless.. - "‘ .‘-';, L fo';,ﬂr : L | {fi

—J'The-magnitode of this proolem cgh oe better appreciated by;

considering the hietorical cloud cover data for the southcentral




Alaskan ceastal eegion. ' Annual meen data were.obtained frem the'Naeional -
: .Weather Records Center, Asheville N. C Over the pest lé‘vears-the.mean
sunrise—sunset cloud cover in Anchorage, about 150 km. west of Prince

-William Sound, was 7.3 tenths. The corresponding flgure for Yakutat, about -
“400 km tO'the ESE alona the Gulf of "Alaska, was 8.3 tenths.A While~no-r :

cloud cover figures are avallable for Valdez or Cordova, on Priuce Wllllam.

o Sound,- the weather at both places is reputedly worse than at Anchorage

An annial mean dayllght cloud cover of about 8 tenths 1s therefore judged f
reasonable for the Prince William Sound region..

 eIn addition to the cloud cover limitations,reinter de;kneSS.me&e
thesatellite=deea ugeless for this project_from about leee Octoberjlf.
until late february. No data were obtained, therefofe, durihg‘these
“periods of 1972-73 and 1973-74. Those data which contaieed information

useful to this pruject.are listed in Table I.

TABLE I

ERIS~1 images used in the study of Prince
Willlam Sound

’_Image‘ID , o S _ 'Date-r

1063-20282 o . 24 Sept.. 1972
.. 1081-20284 : s 11 Qet. 1972
1333-20285 ‘ . 77 21 June 1973
1335-20402 . e . .23 June 1973
- 1352-20340 ' e . .10 July 1973 -
. 1352-20342 : Co e . ~ 10 July 1973
- 1387-20275 _ 3 I 14 ‘Aug. 1973
. 1387-20284. , : ‘ . 14 Aug. 1973
' 1388-20333 . . 15 Aug. 1573
. 1388-20335 ' S .15 Aug. 1973
11389-20391 _ S .16 Aug. 1973
. 1389-20394 : ©o- 016 Aug. 1973
1390-20450 - .. a < 16 Aug. 1973




. of the ERTS images listed in Table I the first two covered primarily
. the Gulf of Alaska shelf region. The series from August 1973 are: included
in the composite image (Fig 2), and ao all yield the same information.
The data are clearly biased‘towards summer conditions, which {ncludes the
period whign fresh waterornnofﬁ -,oence suspendedlsediments74.are at a
seaaonal maximum. .

A series of airoraft data gathering flights was‘made*over the region:

by a NASA aitoraft'in Jul?.oftlQTZ.(Miasion 209 Test Site 314;-Flight'4).,-

: Data.collected included visible and near IR photographs and thermal IR scans.

; Analﬁais:of both the satellite andraireraft'data;consiated aolely'_
-of viaual inapeotion.of photogtaphic prints-of:the images.r-ltlwas
‘ possible in this way to 1dentify all features having any bearing on
tthe investigation, i.,e. ,.suspended sediment plumes .
Color enhanc1ng the 1magery using both the 3—M color overlay
‘method and a VP—S image analyzer yvielded no 1nformation which could
not be obtained by simple‘nisnal-insoectiono rBaaed on this expeti#
mentation .no attenpt was made to ntilize:the colorVdisnlaf unit (CDU)
'The quantity of 1magery available, coupled with the qualitative nature .
of oceanographic information on the study region, made utilization of

such methods as density slicing unjustifiable.

2.5. Results oj'Investigation .

The satellite imagery proved to be useful primarily in corroborating

information kaown from previous oceanographic researoh in the region. )

10
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Figure 2.

L

Composite of ERTS images 1387-20275, 1387-20281, 1387-20284,
1389-20391, 1389-20394 and 1390-20450 on 14-16 August 1973.

1

g
3
3
4
|
4
=
{
¥
I
4
1




e et

- - -Vaides River f\-i..\
Columbia : : T
Glacier, Ga o Lowe River o Y

\ “.'_ ::‘P?rf Vq/qez

Gmwﬁ'BWQ

Prince . ‘,

Witiram
Sound

#

‘ jdﬁﬁd@km
. Jslond

: Nauticol Miles
0 0 20 30
4 T * . 1

. km o
v 20 - 40 -
W ‘ ’

Figure 3;-.Legendjfor Figure 2. See textfforrdiscqssioq of numbered features. -

12




‘Thévpémposite.image,reproduced‘hére (Figﬁ. 2 andkﬁ) illustfateg all of
| thérfeaturgs apparent on.ény.of the satellite data obtainéd from the
.study'iegion‘(Table 1). o ..
| Referring now to Figures 2 and 3, the sediment plume (l) orlginated
from the Copper River; Its westerly extension along the coastl1ne was
a_conséquence of advection by the eaé;erly-near;shore remnant of the
Alaska Current. - The irregulaf_naturauof'the cleérly_defined outer
(southern) edge. of the,fluﬁe may have béen'due_fo)inﬁer@édiéte scéie
horizontal turbulencé. It is impossibie tojsay more about thege
irrgguléripias without.additional informationrcn.ﬁhei; spétial{and'
 4temppra1 scales. As pointed out above (section 2.2), i:fis iﬁpoésiblEi
to draw any conclﬁsions concérniﬁg_thé current gpgedlfrom:the.plume configu;—
ation. : :._, o o o  _~ ,‘i . WEF?T l,*u Lo
Thé'clearly defined plumE'(2),'whiéh 6riginatéd fréﬁlglaéial
gtreans to the_eaét, was suggestive 6f_ all_eeivortez.: in the weéteﬂy '

W current on the downstream side of Kéyak Island. The simllar feature

(3) to the WSW appeared similar but perhaps older as lt was con51derab1y 3
more diffuse. The features (2) and (3) may have been due to vorﬁex-

| shedding on the downstream side of Kayak l'sland. The eddy (3) may, oﬁ I
the other hand, represent a semi~permanent gyre belng drlven by the :

: westerly current off. Kayak Island. It 1s_un11kely that the patteru .

rapresented an 1nertla current (i.e.;:onE-controlled by-the earth's

rotation)V‘ The radius of the c1rcle of inertla at these latltudes is _“fg.' };'ffﬂ

on the order of 1- 2 km. for current speeds which mlght be reasonably
_axpected here while the radius of the observed eddy«like feature was C '_ﬂ: o
©ooon the order of 20 km., or an order of magnitude larger than would be

expectad if the motion were purely 1pertial.' ' : BT o IR




The indentatlon {4) in tne Copper River plume represented a
"bolus of water flowing outward from Prlnce Wllliam Sound on the tide,
~;Aebbing when this particular port1on of the compos1te was obtained.
7,All satellite images showed either this pattern, typical for -an ebb -
" tide, or an inward directed plume"of sediment laden-water.on the flood
-..tide. Once inside Prlnce Wllllam Sound the flood tlde plume always |
. lost its identity too rapldly to ‘be of any use in tracing water

51=motlons there.

The Smaller sediment plume (5) in the Port Valdez region was evident g
t:fboth on the satellite images and on the aircraft imagery. Its presence:
. has, in addltron, been documented by oceanographlo sampling within
f‘ the Port Valdez reglon. It originates from the Lowe and Valdez rivers
at the head of Port Valdez: these are the two largest rivers emptying
s y, 1nto Prince William Sound, consequently, this sedlment plume is the

,ﬁmost prominent in the Sound. The distribution of the plume primarlly

'(falong the N and NW shores of Port Valdez was dne to a cyclonic
':'circulatlon there uhich has been.detectediusing both the,suspendedi
" and bottom sediment dtstributions . (Sharma and Burbank, 1973) and from
'ufa numerical model‘of-tidal Currents-(Mungall 1973).“.Tne cyclonic

r%FT ‘ _"Q:-circulation 1s due to the tides, and is typical for a’ basin having the

'dlmen31ons of Port Valdez. Since the sedimentvladen layer is only a
'%f few meters’ thlck however, 1ts configuration can be assumed to be a
";?1function only of the surface rather than the deeper water c1rcu1ation.

:?_The extension of theuplume to the southwest into Prince William Sound

" was due to the ebb tide.

A final feature of interest was the- plume of ice (6) originating

" from the Columbia Glacier. 1Its extension Into Prince William Sound -
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'L_ was a functicn:of'the-ebtingti&e.J.Thlc;fenturc isnnctfclearlyl :
.:definedlat allltimec cf'feat,‘baéed,on gtound cbserunticns 1tut.f'
fluctuates in extent depend1ng upon the activity of the glacier.
The light clouds 1in the. northwest pcrtion of the comp051te 1mngei
—illustrate well the degree to. which even a relatively light and
discontinuous cloudlcnver can ob5cure‘thc watcr curface_and.evenfthci,

,shorclinec;‘.‘ ]
As a consequence of the factors whlch‘preuented thc acqulsltlon;_
ton a regular ba51s,'of uscful ERIS data it has been_imposs;ble to

'derlyc‘any new infcrmation on the water;cicculatlcn infthe Prince' ;:
Willian Sound'rcéion'frcn satellite data;l-While any ncn?intcrnation'

. obtained on circulation would be of use in routing shipplng through

Athe study region or in preparing contingency plans in- the event of

'['cil 3p1115, it appears unlikely that future ERTS data will be able B

'fto provide signiflcant new data,. - The samc factors which hampered
data acquisition durlng thls pro;ect will continne to affect future
- data acquisition. .

3. NEW TECHNOLOGY

No.ncw technology hns'been derived from this'project;;‘

4, CONCLusionsf

It is concluded based on this study, that ERTS- l satelllte data

.’are insufficient for studying circulation in the Princa William Sound,




‘;Algsﬁa teéibu. it ﬁas, ih fact, béen éasgiﬁlé dﬁly,fb.ﬁsosdly verify

- the genersl, known_cirCulstion patterns in the Pcrt>Valdsz regionnasd

~in the near-~shore porfionnof.the Gulf of Alaska at a few isplaied points

in ﬁims, The reasons leading to these csnclUSiQns are: i; | |
. 1. An approximately 8-tenths daylightlcloud cover;sver'the.

‘ "stsdy region reduced the number of useable imagés.‘ 0f those
“having little cioud cover,.eveﬁ a vsry light, discontinuous |
.cloudlcover was'oftén sufficient to obscurs feaﬁsres of
- interest;

2. Winter darkness prevented atquisition of ussful ists.from'
about. late Octobef th£0ugh late Februafy of 1972;73 and

1973~74 thus biasing the data by prov1ding information _
only during non-winter perlods, and

.. 3. A set of_satellite images was obtained from the study region;‘
only once every 18 days. Changes in ‘the system may occur,
however, over periods as short as 6 hcurs (Semidiurnal tides),

and significant changes may occur over 3-4 day periods due to

- weather changes. 1t is imp0551b1e to use ERIS data to

monitor these changes.

It is impossible to draw any cunclusions,.using'the,ERTS—l data,

"concerning the circulation in Prince William’Sound,proper since the R :Ef T;%

- suspended sediments exhibited mo pattern there.

5. RECOMENDATIONS . -

Considering the limitations imposed by the ERTS-l orbits and by

‘the regional climate, it would be 1mpossible to better the capability
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.of the system using the ékigting.éateliité. A far more frequent
© . covaerage of.the rggion wodld be neéﬁed; qu.the order of fﬁice a day,f
as with the NOAA-2 satellite, would be near-ideal. In addition,
‘, seﬁsors in ﬁhe'thérmaIIIR bands wodld be highiy desireaﬁle, as

.temperature ‘1§ an important paramﬂter'ln all. marine systems and may
' be related to, e.g., upwelling and fog formation Using thermal IR"
data in conjunction w1th visible . lmagery, it would be possible to
better identify such features as cloud layers “and regions of sea

.ice formation.
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