
IDENTIFYING WATER SOURCES ON THE NORTH SLOPE, ALASKA FOR GEOLOGIC EXPLORATION 

Kim-Mar ie Walker , J a m e s York , Dennis Murphy 
U.S. Geological Survey U.S. Geological Survey 

EROS Field O f f i c e EROS D a t a C e n t e r 
4230 Univers i ty Drive Sioux Falls , SD 57198 

Anchorage , AK 99508-4664 
907-271-4065 

EXPANDED ABSTRACT 

The Nat ional Mapping Division and Water Resources 
Division of t he U.S. Geological Survey have produced a d ig i ta l 
inventory of lakes on the Nor th Slope of Alaska. The lake 
inventory r ep re sen t s an innovat ive u t i l i za t ion of Landsa t 
mul t i - spec t ra l scanner (MSS)-derived land cover c lass i -
f i ca t ions t h a t were previously developed to m e e t o t h e r 
resource inventory ob jec t ives . The inventor ied region 
consis ts of t h e a r e a above the 69th para l le l and compr i se s 
s ix teen 1:250,000-scale quadrangles . Approx ima te ly 23,000 
North Slope lakes can be acces sed within t h e d igi ta l d a t a base 
(lakes wi th a reas less than 5 a c r e s were not included in t h e 
inventory). 

Land cover c lass i f ied MSS d a t a w e r e processed t o 
l oca t e w a t e r bodies and t o c lass i fy t hem as deep , shallow or 
turbid, or ice . Digi ta l p rocedures t o c r e a t e t he lake 
inventory were developed a t t he EROS Alaska Field O f f i c e 
and the EROS D a t a C e n t e r in Sioux Fal ls and inco rpo ra t ed 
a lgor i thms con t r ibu ted by the Bureau of R e c l a m a t i o n . 
Digital processing was done a t t he Alaska Field O f f i c e . 

The p r imary purpose of the l ake inventory was t o 
iden t i fy deep lakes on the Nor th Slope and t o e s t i m a t e the i r 
s ize . Water is needed f o r pe t ro l eum explora t ion and 
product ion ac t iv i t i e s . Because of t he p e r m a f r o s t , ground 
w a t e r is usually unavai lable . Also, shallow lakes f r e e z e to 
the bo t tom, prohibi t ing the i r use as a w a t e r source during t h e 

winter months . T h e r e f o r e , i n fo rmat ion on the loca t ion and 
s ize of deep lakes is needed to iden t i fy yea r - round w a t e r 
sources . 

The digi tal lake inventory provides users a d ig i ta l d a t a 
base wi th capabi l i t i es t o upda t e and t o p roduce t abu l a r or 
map ou tpu ts . The digi ta l d a t a base includes loca t ions of l ake 
c e n t e r s in l a t i t ude and longi tude , a unique number f o r e a c h 
lake within a 1:250,000-scale quadrangle , t h e a c r e a g e of e a c h 
lake, and the a c r e a g e f o r e a c h w a t e r c lass (deep, shal low or 
turbid , or ice) within a l ake . In addi t ion, t h e d a t a bases w e r e 
designed to a c c o m m o d a t e f i e ld a t t r i b u t e d a t a such as l ake 
depth , w a t e r qual i ty , volume of w a t e r , and ice th ickness . As 
addit ional a t t r i b u t e s a r e co l l ec t ed or changes in a t t r i b u t e s 
a r e no ted , users can upda te t he d a t a base to include new 
d a t a . 

Using Boolean expressions, the user can i n t e r a c t i v e l y 
r e t r i eve any of t he lake a t t r i b u t e s s to red in t h e d a t a base and 
produce a t abu la r r e p o r t . Also maps of l ake c e n t e r loca t ions , 
with lake numbers and maps showing t h e inventor ied w a t e r 
c lasses , can be produced a t sca les t o m a t c h the sca les of 
s tandard U.S. Geological Survey maps. The o u t p u t p roduc t s 
then can be used as over lays on the topograph ic maps t o 
provide simple co r re l a t ion be tween i n fo rma t ion on t h e 
topographic maps and d a t a f r o m the digi ta l lake inven tory . 
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