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PREFACE

The intent of this project was to evaluate the use of ERTS imagery
in conjunction with more conventional methods for monitoring tne pro-
gression of snownelt in the Chena River watershed, Alaska. The speci-

fic ¢bjectives wavre directed toward:

1. Evaluation of satelliite data as a tool for operational

prediction of snowmelt runoff.

2. Characterization of the natural break-up pattern of the
Chezna River watershed.
3. Establishment of the relationship of observed break-up

rates to quasti-permanent physiographic faatures and

transient environmental factors.

For the Chena Basin (area: 5,100 km2), snow distribution was dater-
mined from ERTS imagery. A VP-8 image analyzer with density-slicing
capabilities and automatic planimeteving mechanism was used to detevrmine
areas of snow cover. Cioud-free ERTS imagsry was obtained during tns
break-up on April 12 and 30 and May 2; satellite coverage was also avail-
able for several overfiights prior to break-up. Later in ilay, excessive
cloudiness prevented the use of LRTS imagery. Two aircraft flights vers
carried cut on May 11 and 20, This aerial photography was quite helpful
because it was the only data available to ascertain snowmelt rates at

higher elevations.

A key part of this study was the comparisen of ERTS vesulis with bath
spot measurements at snow courses and the results of a snowmelt model,
Very good agreement for snow distribution was found between the ERTS

I

imagery, snowmelt model, and snow courses measurements. £ has hbeaen



demonstrated that LRTS diagery can be successfully used to nonitor
the snovmelt of relatively small watersheds. In addition, percent
snow cover during the wezlt period was studicd for different stope

aspects at varying elevations.

The main Vimitations of the ERTS imagery for transicnt hydro-
Togic pfocesses is the interval between overflights andg the processing
time. ERTS imagery will be of only limited use in operaticnal fore-
casting: the imagery will be of nore use for month-to-month volume
forecasting. The satellite resulis snould prove very usetul in pre-

Fiminary assessmont of hydroiogic conditions in ungaged watersheds.



TABLE OF CONTENTS

LIST OF TLLUSTRATIONS. .

INTRODUCTION . .
Purpose of Report .

Scope .

Summary of Work Performed .

DATA USED.

APPROACH OF INVESTIGATION.
METHODS OF DATA ANALYSIS .
PRACTICAL APPLICATIONS .
USE OF RESULTS .

NEW TECHNOLOGY .
CONCLUSIONS.
RECOMMENDATIONS .

LIST OF PUBLICATIONS .

LIST OF REFERENCES .

Y



d

Figura

N

Figura

[N

Figure
Figure 4
Figure 5

Figure ©

~J

Figuira

[ O
Ficumre 8
Figura 9

Fioure 106
Ftoura 11

Figure 12

(8]

Figuvre 1
Figquie 14

Figure 15

Figuore e

LIST OF ILLUSTRATIONS
Description

Mstribution of Snow Courses in Aleska
Distribution of Climatological Staticns in Alaskes
Distritution of Recording Stream Gages in Alaska
Chora River Drainace Basin Map

Parcent Avrea-Eluvation Curve for Chene River Rasin

Climatolegical Data During Snowmelt Break-Up,
Fairbanks, 19/3

Meen Daily Discharge During Spring Break-Un,
Chena River

Flow Chart fTor Counuter Snowanit Hode

Daily Increwzntal Snowm21t Inoub to Watevshe
Spowimalt Modal at Different Llevalion fanges

Comoined Snoymclt Iopui to Punoff From Snowmalt
Model foy the Intire Chena Biver Basin

snow Bepth vs. Flovation from Direct Neasuroments
end SneamTi Hoda)

Pevcant Snow Cover vs. Tim2 from both the Snovmelt
Vodel and ERVS fmagery

snoaTe Runo ™ ve. Time from Computer Saowmnlt
Modal and Divect ileasurensnt

o
2

velationship Batuesn Grownd Teith, Comuter

2

Snova: 1 fioded, and FRTS-1 Inagery
snovi Cover as a Function of flevation and Fxnozure

TS Imacory of the Chene Miver Besin

vi

17

18

20

[
—

22
24
25

Page



L. INTRODUCTIOR

A, Purpose of Report

This report transmits the final results of NASA ERTS-1 Project Ho.
110-5. The report satisfies the completion requirvements of the scien-
tific aspects of the project. The management and final fiscal reports
will be handled as a separate portion of the University of Alaska's

overall contract with NASA,

The intent of the project was to evaluate the use of ERTS data in
coniunction with more conventional methods for monitoring the pregres-
sion of snow break-up in the Chena River watershed. Specific objectives

were directed toward:

1. Evaluation of satellite data as a tool for operational
prediction of snowmelt runoff.

2. The characterization of the natural break-up pattern of
the Chena River watershed.

3. Establishment of the relationship of observed break-up
ratas to guasi-permanent physicaraphic features and
transiant environmental Tactors.

B, §gdue

This report represents all of the work done in conjunction with the
ERTS-Y project, Ho. 110-5. HMaterial for the report has been extracted
in part from the several bi-monthly and two semi-annual progress reports
which have already been transmitted to HASA.,  In addition, material
from one technical paper has been included. These reports are listed in

the Appendix.

Tha report uses a snowmelt moedel which has been developsd under other

sources of funding. The modal is based on calculations from energy fluxes



at the surface of the snowpack. Cloudiness is used to estimate the rate
of fluxes; temporature and windspeed are used to estimate the sensivle
heat flux and dew point; end windspead is used to calculate latent heat
flux.  The final resvlt is a comparison of ground truth data {(snow depih
and density), pradictions of the snowmelt model, and results From the
ERTS imagery.

C. Summary of Hock Perforizd

Cloud-Trae ERTS tmagery was oblained during the break-up on fApril

12 and 30 and May 2, 1973. Latev in May, excessive cloudiness provented
using the ERTS imagery. Two asrial flights were carried out at a heignt
of approximately 12,000 feet on May 11 and 20. A key part of the program
vas comnarison of ERTS imagary with spot measurvemonts of snow cover and
the snownelt madel which had been developad by Carlson and Horton (1973).
The resulis indicated that agreement was very good, especially when one
considers thz variabitity of the snowpack Tor point measurcmants. The
pavrcent of snow-free avea ovenr the hasin was cobtained from both the ERTS
imagery and the aerial photegraphy. These values vere compared with that
of the snownelt model from wiich snowm21t runoff could ba calculaied from
various altitude intervels by knowing the altitude, disivibution and
percent of arca which is snow-frea. An additional comparison was made
betwean the snovmelt runoft of the sndel and that measured at sevoral

stream-gacing sites

Results indicate that ERTS imagery can be successTully used to
menicor the snowmelt of a relatively small watershed. Comparison with
acival izasuremenis and with the computer model showad GOOU afqresment.
These same tachniques can bz used to study snowmelt behavior in water-
shieds of very Hittle or no climatological or nydrological data. The

inTorsation will make it possible to draw preliminary conclusions about



the most dynamic portion of the hydrologic cycle in the Arctic, the

spring break-up.
IT. DATA USED

Two forms of ERTS dato were used to assess the rate of snowmelt
breék—up: 70 mim buik black and white positive transparencies and 4-1/2
x 9-1/2 inch black and white bulk positive paper prints. Initially, the
70 mm transparencies were used with & color-additive viewer. HSS bands
6 and 7 viere projected through coloved filters for clear delineation of
snow cover. There appeared to be 1ittle difference when using other

band combinations to erhance snow cover.

rater, a VP-8 image analyzer {Interpretation Systems, Inc., Lawrence,
Kansas) became available under project 110-1. This system nas ithe following
capebilities: single scan line display on a screen, digital readout of
image intensities at any point, Tevel slicing displayed as distinct colors,
a pseudo three-dimensional display comprised of the x-y distance caordin-

ates and intensity, and 5% magnification.

A buitt-in planimeter system allows agrial determination of distinct
colors when performing level slicing. The VP-8 iimage analyzer proved
to be an excelient tood for determining aerial extent of snow covey in
the basin of intersst. Previously, with the colov-additive viewe: ", The
areas o sinow cover naa to bz planimetered by hand and the mat tohing of
images was very time-consuming. The VP-8 image analyzer ﬁe].bd decrease
both the setup time and time consumed for determination of the avea of
coveraga. M55 band 5 was used with the VP-8 fmage analyzer to plot snow

covey and proved to be superior to other bands.

Imagery veceived from the ERTS satellite on 7 and 27 Harch, 12 and
30 April, and 2 Moy was used to map snow cover. Aircraft photography

~

vias planned during the tio overflights of the satallite in Hay.  The



aircraft photography was obtained on 11 and 20 May; noe satellite images
ware recei?@d during this period because of cloudiness. However, the
aircraft photography allowed continuad monitoring of the rate of show-
melt in the Chena Rivor Basin, | A Pausch and Lomb zoom fransier scopz was

r

used to transtor contour Tinas from ographic mans {0 images from

both the satellite and aircraft photography.

Several sources of ground truih data were utilized during this pro-
ject. FO\ tne snownelt model, climatological date (precipitation, wind,
temperature, velative huaidity end ¢loud cover) weve chtaincd from the
Mational Yeather Service, U. S. Department of Commevrce. Data on the
denth and density of the snowpack was recoived for six points within
the basin and three points iumodiately adjacent Lo the basin from the
Seil Conmscrvaticn Service, U.S, Dosartment of Agriculturs.  Finally,
continuous runoff data for Lo stat’ons on the Chena River uove received
firom the Geolouical Survey, Uater esOUICnS Division, U. S. Departuent of

the ntarior.
T1I. APPROACH GF INVESTIZATTON

07 tho many water rosovrce probloms Tacsd by ihe State of Aleska,
Tigods are the wost widesprca.. The damage is Yarge in swall population
ceinters and staiewide, Tloods cause a great emount of damage annualiy.

Iy

The art of precicoion of fio- s either on o day-to-day overational hasis

-
H

or s part of a Tong-tevm sludy nas advencod $0 a refhier high state of
of

sapntsticavion.  Thera arve avaiiabloe a nunhor compuLer-orianted,
oreoiical, analytical, and emyivical metiods which are succnssfuily vsed
kit exporionce.  Howover, vogardless of tho dogres of knowliedy2, the
cngineey or forccescer is Vimited by the completencss of tho measured
input.  In the case of raintall. the provision of adeguate input data

is auite stvaiehtiorward.  Spewmoelt, on the other hand, srovidas an inout

4



0 the runoff system which, in itself, is the result of a rather complex
Y

pProCess,

Snowme 1t depends on a variety of factors, some of a permanent physio-
graphic nature and others of a more transient environmental nature (Hendler,
1967). Because of the complexity of the process, snowmeit measurament on
a2 point hasis and extravolation of point measuvremanis even to a relatively
small basin becomes very difficult. This is especiaily true of the Chena
River in particular and Alaska in general. Hydrological and climatological
networks are very sparse.  For example, thare are 25,000 stream-gaging
stations in the United States as of 1970. . Less than 1%, or €35 of these
stations, are located in Alaska. By comparison, Alaska has 404 of the
U.5. surface runoff frowm a drainage that is 1/6 the total area of the
United States. These surfece water stations have a'denséty 1/20 that
of the remaining 42 states. This sparsencss of stations also is exhibited
by the snow course petwork and the weather station network. As of 1870,
there are only about 200 basic climatological stations recording only
gaily ifemperature extvemes and pracipitation. One-half of these stations
make avialion-type observations which inciude cloud heights and amounts,
visihility, wina, and pressure. Most of the climatological stafions are
Tocated at Tower eievations along tha major rivers and their tributaries
and atong the coastline. As of 1870, there were only 101 snow courses
in the State of Alaska. 1t should be noted that the northern 1/3 of the
state, an area essentiaily north of the Brooks Rance, Tacks any snow
courses. The distribution and number of various climatological and hydro-

Togical stations in Alaska are shown in Figures 1, 2 and 3.

Because of Alaska's severe cold climate, the surface hydrology for
most of the state is only active during four to six months., As a result,
the spring snow and ice break-up dominate the cycle and tha resulting
spowie |t runoff contributes most of the streamflow and causes many of

L

the floods.  For the Chena River Basin {(Figure 4) major floocds have

[Sx}
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occurred in the Fairbanks area in July, 1905; Tall, 1906; fay, 1911,
spring, 1929; May, July, and Septembev, 1930; May, 1933; May. Avgust,
19345 April, 19365 May, 19375 hugust, September, 1245; Hay-June, 1948;
and August, 1967. The average annuel vunoff of the Chena River at
Fafrbanks is 1,490 c¢fs, represeniing neavly 10 inches of runoff fron a
drainage arca of 1,880 wi?. The bankful channel capacity of the Cheona
Rivar near Fairbanks is apgroximately 1.,2000 cfs.  Minimum flows near
150 ¢7s and the maximum Tlow of 74,400 cfs have heen recorded. The

Flow of 74,400 cfs occurved in August, 1967 from a maritime storm systom,
The next major flood in dimensicn occurread during tire snowmzlt period of

~
I

18468, Hearty 7.5 inches of runoff drainzd from the basin with a cor-

responding peak discharge of 24,200 cfs.

With the above problem in mind, this study concent:ated on the use
of LRTS data in conjunction with the movre conventional moihods to evaluate
the progression of break-up in the Chena River watershed. The specific
chjectives of the project vweve fo evaluate satellite data as a tool for
cperational predictien of snowmzlt runolf, to characterize the natura)
break-up patiern of the Chona Rivor wetershad, end to relate the brea-
up rate to gurasi-permaasant physiographic features and transiont environ -
mantal factors,

A coupletn desceripiion of the procadure used in this invasticaiion

1s indicated in the romeinder of the veport. The follewing is a summa-

Lion of the study plan. The extont o7 snow cover was detlerdined by ERTS

imagery of 12 and 30 Aovil and 2 Yoy 1973, o images werc received for
the remaindey of the wonth of May because of cloudinoss o supplencat

the enalysis, two acrial flights wore carried out on 17 and 20 Hav ovar
a porticn of the basin. Since thore was no satnllite imagery aveilable

for toz Yetier part of May, snow Tina elevations were taken from the
acrial vhotoegranhs.  Tho cercentage of toe avea covered by snoy was then

determined from area olevation curves (Figure 5).

10
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The ground truth data obtained for comparison of sateliite and
aerial imzgery was obtained ocrimarily from the Soil Conservation Service,
tho National Yeather Service and the U, S. Geological Survey. The Soil
Conservation Seryice providad snow course information on recuest. The
Mationel leather Service provided information on temperature, precipita-
tion, wind, relative humidity and the degree of cloudiness (Figure 6).
Stroamflow data at two gaging locations was provided by the Geologicel
Survey {Figure 7). lLocation of the ground truth observations are indi-
cated on the drainage m.p of the Chena River.

As & supplemant to the invastigetion, a snowrneit model which has
been deveioped under another project was used.  This model s based on
a calculation of energy fluxes at the surface and within the snowpack.
Cloudiness s used to estimate the rediative fluxes; temparature and
wind spaed are used to estimate the sensible heat flux; and dew point
and wind speed are used to calculate the Tatent haatl flux. Also, the
process of melting at the surface and refreczing at deeper layoers in
the snowpack s consideved. The flow chart for this model is shown in
Figuro 8. |

The snoumati wode] was used to determine the rate of ablation at
four elevation iutervals. Tho output poriion of the model is daily
incremental input to the watershod and snow depth (Figure 8). From

the percent area-elevetion curve and the incremental snowmelt input, the

weighted snovmzlt inpul for the entire basin can he calculated {Figure
iG). It can be seen by comparing Tigure 7 and Figure 10 that surface

d
storaga ploys an dmoorcant role in the snowmelt runoiT™ process.

The resulis on snow depth from the computer model are compared on
Figure 11 witn actual snow course measuremants. Percent of snow cover

foy the Chona River Basin can be deterinad from the computer output
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07 the snowmelt model. These results are then compared with the percent
of snow cover as determined from ERTS-T imagery and aerial photograpny
(Figure 12). The snowmelt model is tested against actual measurements
for the spring of 1973 (Figure 13). The agreement is very good, especi-
atly if one considers the variability Tor point measuremants of the

snowpack,

The data cbtained from this model might be compared, therefore,
directly with the snhow cover extent of the basin. The spowmelt runoff
gererated by the mode! was passed through'a simple Tinear resgrvoir
runoff model which simulated the effect of basin storage and channel
delay. This predicted runoff was compared to the actual runoff as
measured by the Geo]ogi¢a1 Survey (Figure 7). A compleie diagram of
the interrelation between the various paris of the investigation is

indicated on Figure 14.
IV, METHODS OF DATA ANALYSIS

Cloud~free ERTS imagery, both prior to the break-un on 7 and 27 March
and during the break-up on 12 and 30 April, and 2 May 1973 ware obtained.
Two aerial flights at about 12,000 feet (3,660 meters) with stereo photography,
were scheduled to coincide with the satellite passes during the month of
May. The asvial flights were carried out on 11 and 20 May over part of the

cloudiness, no satellite images were received for the

o
!

hasin., Because of
latter part of Hay. Altitude Tines were transferved from topographic maps

onte the aerial photographs with v transfar scope {Bausch and Lomb)

jat]

and areas wara obtained with a planimeter. For the ERTS imagery, uiilization
was made of the VP-8 image analyzer wherz false colors were assigned to
the different Tevels of grey. This display allows one to eight intensity

bands to be shown simultaneousiy.
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Analysis of snow distribution with elevation and exposure revealed
that patches of snow were found down to the Towest lying areas on .north
slopes on 11 May while no snow was found on a stope with a southerly
exposure below 1,250 feet (380 meters) (Figura 15). g percentage of
snow-covered area increased with altitude as iTlustrated by this fig-
ure, Therefore, areas having a similar percentage of snow cover for
northerly and southerly exposures differed by 750 feet (230 metors $) on
17 May and differed by 400 feet {120 meters) on 20 Hay. From 11 to 26
May, the Tower Timit of existing snow had changed in excess of 2,500
feet (780 meters). A decrease in snow cover for a northerly exposure
on 11 May 1973 is accurate and depicts areas that are exposad to the

wind above the existing tree 11

The Chena Basin was outlined on the cloud-free EETS in agery for

threa dates during the ablation period during which pictures were obtained.
Channel 5 (0.5 - 0.6 micrometers) was the best suited for distinguishing
the snow cover from snow-free areas.  An axampie is given in Figure 16
showing the Chena Basin on two cccasions during break-un.  The depletion
of snow in the low-lying aveas can be seen. The YP-3 image analyzer was
used to obtain guantitative resuits. The various grey scales displayed
in color were weasured with an automatic buili-in planimeter. Using

this Tnstrumant, ihe Fo]?owing values were obtained:

|*Ji_E —
PERCENT OF SH(U COVER DETURMINED FRO
FRTS [HAGERY GND AER

\L PLIJ E—D".JD"‘ i :
CHEMA ,ka\ BASIN {1,980 mi )
DﬂEnQ Less than uo” Greateor than
Snow free or snow patches 0% Broken or con-

TINUDUS SNGW
30 Hori 14973 28 ?? “
7 fdy G73 46 54 S
11 fluf I??J 2 38 ;

20 May 1973 38 G2 et

23
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CHENA RIVER DRAINAGE BASIN

A 14 APRIL 1973

2 MAY 1973
o] 100
Kilometars

Fig. 16. ERTS-1 Imagery of the Chena River Basin
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V. PRACTICAL APPLICATIONS

[t appears that ERTS data will be most useful used in conjunction
with snowmelt prediction models, existing snow course data, and aerial
photography. 1Its great advantage, of course, is that it gives, in
superb detail, a complete picture of a sizable river basin.

The main limitation is the lack of daily coverage. A picture once
every 18 days simply is not often enough for a transient hydrologic
phenomenon such as spring break-up.

In Alaska, because of the extremely sparse data network, any additional
data would be quite useful. Now that ERTS imagery is available for the
whole state, we expect that results of this and other projects will indi-
cate the utility of the data in assessing the nature of the spring break-
up occurrence on Alaskan watersheds to a wide variety of users. The ERTS-I
imagery will probably receive only limited use for operational forecasting.
Its use will be limited by the 18-day coverage intervals and the difficulty
in obtaining imagery in near real time. It is possible that the data
will be more useful for the monthly volume-forecasting of the Soil Conser-
vation Service as the time scale is not nearly as critical.

The most useful application of ERTS data for understanding spring
break-up hydrology will be in ungaged areas. Alaska abounds with these
areas and they are expected to become much more important with the exten-
sion of transportation routes throughout Alaska, both roads and oil and
gas pipelines. We expect the ERTS imagery to become a standard useful
tool for the professional hydrologist and to be quite useful when used

in conjunction with other available means of estimating hydrologic occur-
rences.
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Vi. USE OF RESULTS

Throughout the project, we have maintained a close and informal
contact with the two main interested parties for spring breoak-up data
in Alaska, the Soil Conservation Service which issues monthiy volume
forecasts in the spring and the U. 5. Weather Service Hydrologic Fore-
casting OFffice which issues daily flood Stage forecasts during critical
conditions. Thay have indicated hich interest in the project and its
results and have stated that they will quite 15ke1y incorporate ERTS
imagary in a continuing program of understanding spring break-up phenomena

of Arctic regions.

The interest of these two agencies plus the U. S. Geological Sur-
vay has bheen heightenad somewhat by a recent plan for a reel time tele-
netry netwovk of hydroloegic and c¢limatoliogic data along the route of the
TransAlaska pipeline. The agencies are currently cooparating in planming
this system of some 53 stations, including 18 river crossing sites. ATl
stations witl be Tinked in real time fo a central compuler based in
Ancrioraga.  The agencies have submitted a roguest of $2,800,000 to the
OFfice of Managemant and Budozi, As almost all of these sites will be
established in what are now curvently ungaged basins, extensive use
of ERTS satellite imagery in assessing the nature of snowmelt broak-up

on these watershoeds will rosult.
VII. REW TECHNOLORY

No new satellite evaluation technology was developed as a result of

this projact.



VIIT. CONCLUSIONS

The results of this study have shown that LRTS imagery can be used

to monitor snowmelt dn relativeiy small watersheds, Comparison of ERTS

iragery measuremants with a computer mods oned good agreerant.  Thoese
saine techniques can theretore ba used to study thoe snowmelt behavior
in watershods wiere Tittle or no hydroleogical or climetological data
tas been collected.  Such information will maks it possible to draw
preliminary conclusions about the most dynamic vorcion of the hydrologic

cycle in arctic and subarctic watersheds.

The spatial distribulion of the snowm21t break-up as monitored hy
ERTS imagery for the entire watershed is shown on Figure 12. Approximately
S8 percent of the basin, primarily the Tow lying avea (heiow 1000 feet

nsl), was snow-free prior to 30 April 73.  The major runcff contribution
from suovwan 1t cccurred during the fivst 2 woels of Hay @5 con be soan
rrom the runoff hydrogrveph (Migure 7). Theve was an excellent comparison
of parcent snow-free area when determined from ERTS dmagery and wihien
determined from tie snewm2lt model.  The taput to The srownit wadel i
ovimarily transiznt envivommental daia such as cloud cover, air temperature,
ving speed, and dew point.  ENTS dmadery vwas also viad Lo study snow covar
7

i
I

vnction o

0sog maysiogrephic featuves, mainly ~levation and s]opm aspact,
Tharo 9o a significant «i T{avence i sigy distributio (
stose aspect. With differonces of suow tins exceading 1509 feet in cle-

velion,

LRVS duwagory will be of onty Timited usc in ounvacional forpcasting,
that s, as additionad data on a day- to-day Torecost by @it agznoy sunh
as the National Ueathar Service.  The ERTS dmagery will ha move useful
fov volume Torecasting on ¢ nonth-to-moath basis as is done oy the Soil

(S

Consnyyation Sorvice. -



We expect the ERTS imagery to find its greatest utility as an invalu-
able tool in assessing the nature of spring break-up process in Alaskan
watersheds, This use will be particularly important in areas which are
complately ungaged and when used in conjunction with a theoretical model
07 the watershed process such as the snowmelt and runoff models used in
this study. Imagery will be wvseful in assessing the stats of snow cover-
age disappearance in response to the meteorological paramsters as direct
input to the model, but also o expand the utility of what show courss
events may be avaiiable irn a given area. Me exnect the ERTS imagery to
be particularly applicable to Alaska with the development of additional
transportation routes, bolh voads and gas and oil pipe]ines? These routes
will, for the wost part, be exiended through what are now completely
ungaged watersheds and for vhich the snowmelt process is known in only

an approximate manner.

ERTS imagery will have tis greatest utitity for thess purposes when
used in conjunction with other predictive and analytic techniques and

field measuremnants.
¥,  RECOMENDAT IONS

Az pointed out in the pravious sections of the veport, the results of
this study show thal detection of the disappearance of snow during the
spring break-up period is useful in understanding this imvortant pari of
a subarctic walershed process. This study was dons on a typical watershed
in Intorior Alaska. Tt was chosen hoth for its appavent representative-

)

ness and the relatively dense data networi., The watershed is also con-

veniently located near the Fairbanks campus of the University of Alaska.

Es
|

this study, we suggest that:
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EPTS imagery shoiuld be examined for its usetuiness in other
areas of Alaska. Particuler examination should be made

of the utility of EKRTS imogzry in assessing the nature

of spring breaic-up along tronsportation rcutes such as the
Transflaska pigeline.

Since the imagery would Lo much move usctul 17 avaitable more
oftzn than evevy 16 days, a possibility of a smaller tim:
intorval should be investigated. It does nol aspoar to be
particulavly crucial to dotection of snowelt cover that the
image should cccor at the sam: Line every day. Since, in
Alaska, the main snownelt break-un occurs within a month-and-
a-half of the suwmer solstice, there would be nearly an
etghiezan hour peried each day from which useful inacery could

be cohiained. This covoracs at a simlier Uime interval coultd

more the ERTS finagevy tremandovsty vselut for Alaska's
hydroiogic studies. dhis is esvecially true for snow cover
aetection as tne breavup proceads so fast in Slaska. 1t
genievally occurs nvor a peviod of 15 to 20 days and it is

1o ot

e TS DT , LI I ey g e, e g - oy o
~ossible that v any given yeer, with Uhe oeceurrance of ona

)

s
|

clovned dmage, thal e dmpoctent partions of the spring
bresic-un could o missed entively, vsing the curvnnt 10 -days

Mteryvais o7 oheervation.

Imacans are not secetved 4 to 6 weeks adeer the satelliie
pass. Jor studying shori-term processes such as cnowmelt,

thiz reldrn tie: mest be roduced groatiy,
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