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A PROPOSED STREAMFLOW-DATA PROGRAM I N  ALASKA 

By Joseph M. Chi lde r s  

ABSTRACT 

The s t reamf low-da ta  program i n  Alaska was analyzed t o  des ign  
a b e t t e r  d a t a  network.  The a n a l y s i s  i nc luded  (1) d e f i n i t i o n  of t h e  

goa l s  of t h e  s t reamf low-da ta  program, ( 2 )  k v a l u s t i o n  of t h e  a v a i l -  

a b l e  d a t a  t o  see which g o a l s  have a l r e a d y  been ach ieved ,  and (3 )  
s o n s i d e r a t i o n  and recommendation of f u t u r e  programs t o  ach ieve  t h e  
goa l s  t h a t  have no t  been met. I t  was found that few of t h e  goa l s  

have been met. Many new gaging s t a t i o n s  a r e  proposed t o  p rov ide  
d a t a  t o  reach  remaining unmet g o a l s .  Also,  o t h e r  k inds  of  d a t a  
c o l l e c t i o n  a r e  proposed t o  complement t h e  g k g i n g - s t a t i o n  d a t a  t o  
a t t a i n  t h e  g o a l s .  

... . .. 1 NT RODU CT I ON 

The s t ream-gaging program of t h e  U.S. Geologica l  Survey i n  
~ l s s k a  has evolved through :he y e a r s  as t h e  Fede ra l  and S t a t e  

i n t e r e s t s  i n  s u r f a c e - w a t e r  r e sou rces  have i n c r e a s e d  and as funds 
f o r  s t r eam gaging have become a v a i l a b l e .  

The e a r l i e s t  Alaskan s t r eam gaging was i n  t h e  e a r l y  1900 's  t o  
determine wate r  s u p p l i e s  f o r  h y d r a u l i c  p l a c e r  mining. The s t ream-  

gaging r eco rds  were s h o r t ,  f ragmentary,  and a p p a r e n t l y  planned t o  

g ive  s i t e  i n fo rma t ion  f o r  p a r t i c u l a r  wa te r - supp ly  needs .  About 
1910, i n t e r e s t  i n  waterpower and wa te r  supply  f o r  p o t e n t i a l  pulp-  
and paper -  indus  t r y  development i n  sou theas  t e r n  and s o u t h - c e n t r a l  

Alaska s t i m u l a t e d  i n v e s t i g a t i o n  of  wa te r  r e sou rces .  The l o n g e s t  
s t ream-gaging r eco rds  i n  Alaska were begun because of this i n t e r e s t .  
A f t e r  World War 11, popu la t ion  growth around Anchorage, Fa i rbanks ,  . 

Juneau, and Ketchikan i n c r e a s e d  t h e  need t o  s t u d y  wa te r  r e sou rces  
f o r  p o t e n t i a l  wa te r  supply  f o r  domest ic ,  i n d u s t r i a l ,  and hydro- 

' e l ec t r i c -power  u s e s ,  The Geologica l  Survey e s t a b l i s h e d  an Alaska 

D i s t r i c t  i n  1946 and began a S ta tewide  program t o  c o l l e c t  stream- 
flow informat ion .  Most gages were i n s t a l l e d  on s t reams  having 

hydroe l ec t r i c -power  p o t e n t i a l  o r  on streams n e a r  t h e  l a r g e r  towns. 



I n  1950, t h e  Geolog ica l  Survey o p e r a t e d  4 7  s t ream-gaqing  

s t a t i o n s  i n  Alaska,  16 of which were i n  s o u t h e a s t  Alaska.  A l l  were 

f i n a n c e d  by the  Fede ra l  government.. I n  1960, t h e  Geolog ica l  Survey 

was o p e r a t i n g  7 2  s t r eam gages ,  2 2  of which were i n  s o u t h e a s t  Alaska.  

Ten gaging s t a t i o n s  were t hen  p a r t i a l l y  o r  complete ly  f i n a n c e d  by 

non fede ra l  agenc i e s .  I n  1970, t h e  Geolog ica l  Survey ope ra t ed  118 

s t ream-gaging  s t a t i o n s ,  39 of which were i n  s o u t h e a s t  Alaska.  

Twenty-one of t h e s e  were p a r t i a l l y  o r  complete ly  f i n a n ~ e d  by non- 

f e d e r a l  agenc i e s .  I n  a d d i t i o n  t o  t h e s e  d a i l y - d i s c h a r g e  s t a t i o n s ,  

t h e  Alaska D i s t r i c t ,  i n  coope ra t i on  w i t h  t h e  Alaska Department of  

Highways and t h e  U.S. F o r e s t  S e r v i c e ,  e s t a b l i s h e d  a  network o f  

c r e s  t - s t a g e  peak -d i scha rge - r eco rd  s t a t i o n s  i n  1962. As of  1970, 

9 1  of t h e s e  c r e s t - s t a g e  gages were i n  o p e r a t i o n ,  75 o f  which were 

f i n a n c e d  by t h e  S t a t e .  

The i n c r e a s i n g  c o s t  of o p e r a t i o n ,  t h e  r e s t r a i n t  on funds and 

manpower, and t h e  need f o r  a g r e a t e r  v a r i e t y  of  hyd ro log i c  i n f o r -  

mat ion,  made i t  impera t i ve  t h a t  a s y s t e m a t i c  e v a l u a t i o n  of t h e  

s u r f a c e - w a t e r  program b e  made s o  as t o  determine how t o  app ly  t h e  

funds  and manpower a v a i l a b l e  i n  o r d e r  t o  b e s t  s e r v e  S t a t e  and 
5 ' 

Fede ra l  i n t e r e s t s .  The p i r p o s e  of  t h i s  s t u d y  i s  t o  e v a l u a t e  t h e  

s t r eamf?ow-da t a  program and use  t h i s  e v a l u a t i o n  t o  des ign  a program 

t h a t  will most e f f i c i e n t l y  produce t h 2  types  of i n fo rma t ion  ne2ded. 

. The concepts  and procedures  used i n  t h i s  s t u d y  a r e  p r e s e n t e d  

i n  d e t a i l  i n  t h e  i n t r o d u c t o r y  r e p o r t  i n  this s e r i e s  ( C a r t e r  and 

Benson, 1970) ,  and a r e  summarized only  b r i e f l y  i n  t h i s  r e p o r t .  

The b a s i c  s t e p s  a r e  (1) d e f i n i t i o n  of t h e  long- term o b j e c t i v e s  of 
t h e  s t reamf low-da ta  program i n  q u a n t i t a t i v e  form, (2) examinat ion 

and a n a l y s i s  o f  a l l  a v a i l a b l e  da ta  t o  determine which o b j e c t i v e s  

have a l r e a d y  been met, and ( 3 )  p r e p a r a t i o n  of a  sugges t ed  program 

of d a t a  c o l l e c t i o n  and a n a l y s i s  t o  meet t h e  remaining o b j e c t i v e s .  



DEFINITIONS 

Gaging s t a t i o n :  a  p a r t i c u l a r  s i t e  on a s t ream where system- 
rnatic gbservat ions of gage he igh t  and discharge a r e  obtained.  

Discharge: t h e  volumetr ic  flow r a t e  o f  a s t ream p a s t  a  s i t e  
on t h e  s t ream. The discharge i s  given i n  u n i t s  of cubic  f e e t  p e r  
second (cf s )  . 

Drainage bas in  phys ica l  and c l i m a t i c  c h a r a c t e r i s  t i c s .  used i n  
t h i s  r e p o r t  include and a re  def ined  as: 

Drainage a rea  (A)  : i n  square mi les .  

M e :  i n  f e e t  p e r  mile. 

Stream length  (L) : i n  miles 

Area of lakes  and ponds ( S t )  : i n  pe rcen t  of drainage a rea .  

Mean bas in  e l e v a t i o n  ( E ) :  i n  1 , 0 0 0  f e e t  above mean sea 
l e v e l .  

Forested a rea  (F) : i n  pe rcen t  of drainage a rea .  

Area of g l a c i e r s  (GI): i n  percent  of drainage a rea .  

Mean annual p r e c i p i t a t i o n  (P)  : i n  i n s h e s ,  from U.S. 

Weather Bureau p u b l i c a t i o n ,  "Climate of & l a ~ & a . ~ !  

P r e c i p i t a t i o n  i n t e n s i t y  ( I )  :: expected i n  2 4  hours each 

2 yea r s  i n  inches ,  from U.S. Weather Bureau Technical Paper 49.  

Mean minimum January temperature ( t l )  : i n  degrees F, 
from U.S. Weather Bureau pub l i ca t ion ,  "Climate of A f  aska." 
Flow c h a r a c t e r i s t i c s  used i n  t h i s  r e p o r t  inc lude  and are 

def ined  as:  
M e a n ]  : in cubic feet per  second, i s  t h e  

average of the annual flows. 
Standard dev ia t ion  of annual flow (SDa) : i n  cubic  f e e t  

pe r  second, i s  t he  square roo t  of t h e  sum of t h e  squares  of 
the  dev ia t ions  from t h e  average annual flow div ided  by the  
number of annual f lows. 

Average monthly flow (q,):  i n  cubic  f e e t  p e r  second, i s  

t h e  average f low f o r  each month (q l  f o r  January,  e t c . ) .  
Standard dev ia t ion  of monthly flow (SDn): i n  cubic  f e e t  

p e r  second, i s  t h e  s tandard  dev ia t ion  of the  average flows 
f o r  each month. 



Peak f low f o r  n -yea r  r e c u r r e n c e  i n t e r v a l  (Qn): i n  cub ic  

f e e t  pe r  second,  i s  t h e  peak f low t h a t  would r e c u r ,  on t h e  

average ,  once i n  n  y e a r s .  

Minimum 7-day f low f o r  n -yea r  r e c u r r e n c e  i n t e r v a l  (M,.,): 
i n  cub ic  f e e t  p e r  ..second, i s  t h e  minimum average f low f o r  7 

consecu t ive  days t h a t  would r e c u r ,  on t h e  average ,  once i n  n  

years .  
~ i ~ h  flow volume (Vman):  i n  cub ic  f e e t  p e r  second,  i s  . 

t h e  h i g h e s t  average f low f o r  m consecu t ive  days t h a t  would 

r e c u r ,  on t h e  average ,  once i n  n  y e a r s .  

Downstream o rde r :  gaging s t a t i o n s  a r e  l i s t e d  i n  t h e  same 

downstream o r d e r  used i n  t h e  wate r - supply  pape r s .  Records a r e  

L i s t e d  i n  a downstream d i r e c t i o n  .a long t h e  main stem w i t h  a l l  

s t a t i o n s  on a  t r i b u t a r y  e n t e r i n g  above a  main-stem s t a t i o n  l i s t e d  

b e f o r e  t h a t  s t a t i o n .  I f  a t r i b u t a r y  e n t e r s  between two main-stem 

s t a t i o n s ,  i t  i s  l i s t e d  between them. A s i m i l a r  o r d e r  i s  fol lowed 

l i s t i n g  s t a t i o n s  on f i r s t  r ank ,  second rank ,  and o t h e r  ranks  of 

t r i b u t a r i e s .  

~ a c h  complete r e c o r d  s t a t i o n  and peak r eco rd  s t a t i o n  has  

been a s s igned  a  s t a t i b n  number. Numbers i n c r e a s e  i n  t h e  down- . 

s t r eam d i r e c t i o n .  Numbers a r e  n o t  consecu t ive  s o  t h a t  i n t e r v e n i n g  

numbers may be a s s igned  t o  new s t a t i o n s  a s  they  a r e  e s t a b l i s h e d .  

The g e n e r a l  arrangement w i t h i n  Alaska i s  a s  fo l lows :  

Mainland s t reams  between t h e  Alaska-Br i  t i s h  Columbia bo rde r  

and long i tude  141' W .  

I s l a n d  s t reams  e a s t  of l ong i tude  141 '  w . ~  L i s t i n g  i s  s o u t h  t o  

n o r t h  and counte r -c lockwise  around each i s l a n d  . s t a r t i n g  a t  t h e  

wes tern-mos t p o i n t .  

Streams t r i b u t a r y  t o  t h e  P a c i f i c  Ocean between long i tude  

141°W and t h e  wes te rn .  t i p  o f  t h e  Alaska P e n i n s u l a . .  

The A l e u t i a n  I s l a n d s .  

Streams t r i b u t a r y  t o  t h e  Ber ing Sea and t h e  A r c t i c  Ocean 

. ending a t  t h e  Alaska-Yukon bo rde r .  

The maps and t a b l e s  i n  t h i s  r e p o r t  a r e  keyed t o  t h e  p rov i -  

s i o n a l  map of t h e  s u b r e g i o n a l  breakdown of t h e  S t a t e  by t h e  Water 

Resources Counci l .  

Regula ted stream: a  s t ream i n  which t h e  f low i s  a r t i f i c i a l l y  

manipula ted.  



The p r i n c i p a l  concept of t h i s  s tudy i s  t h a t  s treamflow i n f o r -  

mation may be needed a t  any p o i n t  on any st'ream i n  Alaska, and t h a t  
t h e  program must be designed t o  accommodate t h i s  need. This i n f o r -  
mation can be provided b y ' a  combination of d a t a  c o l l e c t i o n  and 

hydrologic  s t u d i e s  t h a t  genera l i ze  t h e  d a t a  obta ined  a t  gaging 
s i t e s .  Avai lable  s t a t i s  t i c a l  techniques now enhance t h i s  procedure.  

Another important concept i s  tha t  t he  goals  o f  t h e  program, 

inc lud ing .  accuracy goa l s ,  should be s p e c i f i c a l l y  i d e n t i f i e d .  
I d e n t i f i c a t i o n  of the  goals  permits eva lua t ion  of e x i s t i n g  *data t o  

determine which goals  have been accomplished and how the-pr6gram 
should be modified t o  accomplish W e  remaining goa l s .  

The procedures used i n  t h i s  s tudy a r e  those t h a t  have been 

adopted f o r  s tandard  use throughout the  U.S. Geological Survey and 
a re  presented  with r e fe rence  t o  the genera l  framework shown i n  

table 1. Streamflow d a t a  a re  c l a s s i f i e d  i n t o  f o u r  types :  

1. Data se rv ing  cur ren t  purposes of  water  management, 
2 .  Data rkqui red  f o r  the  planning and design of water  

p r o j e c t s  , 

3 .  Long-te-rm streamflow d a t a . t o  de f ine  time t r ends .  
4 .  Environmental da ta .  

For t h e  second type of d a t a ,  streams a r e  c l a s s i f i e d  as n a t u r a l  

o r  r egu la ted  and each of these  c l a s s i f i c a t i o n s  i s  f u r t h e r  subdivided 

i n t o  p r i n c i p a l  o r  minor with the  s e p a r a t i o n  of the  two occurr ing  a t  
a drainage a rea  of 1 , 0 0 0  square mi les .  The need f o r  each type of 
d a t a  and the  methods of obta in ing  the  d a t a  a r e  descr ibed  i n  t h e  

1 
fol lowing s e c t i o n s .  

Data f o r  Current Use 

Current information on streamflow i s  needed a t  many s i t e s  f o r  ,I 
I 

day-by-day dec is ions  on water  managemeht, f o r  f o r e c a s t i n g  of f lood  
I 

hazards and of a v a i l a b l e  suppl ies ,  o r  for the  s u r v e i l l a n c e  needed 

t o  meet l e g a l  requirements ,  S i t e s  a t  which the  needed d a t a  are 
c o l l e c t e d  a r e  termed "current-purpose" streamflow s t a t i o n s .  I 
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Data f o r  c u r r e n t  use a r e  obtained by opera t ing  gaging s t a t i o n s  

t o  o b t a i n  t h e  d a t a  s p e c i f i c a l l y  requi red  f o r  water-management 

systems. Current-purpose da ta  s t a t i o n s  a re  i d e n t i f i e d  s e p a r a t e l y  

i n  t h i s  s tudy because (1) j u s t i f i c a t i o n  can be r e l a t e d  t o  s p e c i f i c  
needs; (2') the  d a t a  may h a v e . l i t t l e  o r  no t r a n s f e r  value i n  a 
hydrologic  sense ;  and ( 3 )  the  loca t ions  of t h e  s t a t i o n s ,  t h e  . 

accuracy requirements ,  and the  per iod  of opera t ion  a r e  s p e c i f i e d  by 

t h e  u s e s  of t h e  d a t a ,  who usually provides the  f inancing .  

This p a r t  of the  program i s  n o t  sub jec t  t o  des ign ,  b u t  changes 

i n  response t o  the needs f o r  dat-a i n  water management. 

Data f o r  Planning and Design 

Streamflow' records  form the  p r i n c i ? a l  b a s i s  f o r  t h e  planning 
and design of w a t e r - r e l a t e d  f a c i l i t i e s .  P a s t  hydrologic  experience,  
however, i s  never p r e c i s e l y  dup l i ca ted  i n  t h e  f u t u r e ;  t h e  exact  
sequence of wet and dry years  probably w i l l  no t  recur .  For t h i s  

Teason, des igners  and p lanners  commonly u t i l i z e '  s t a t i s t i c a l  charac-  

t e r i s t i c s  of streamflow r a t h e r  than t h e  records of flow a t  s p e c i f i c  

t imes .  T h i s ,  the p r o b a b i l i t y  of occurrence of a f l o w  of a  given 
magnitude o r  o t h e r  s t a t i s t i c a l  parameter i n  t h e  f u t u r e  can be 
approximated from t he  frequency of such occurrence i n  t h e  p a s t .  

Typical  s t a t i s t i c a l  c h a r a c t e r i s t i c s  a r e  t h e  mean flow, t h e  f lood  of 
50 -year  recurrence i n t e r v a l ,  and the  s tandard  dev ia t ion  of annual 
mean flows. 

A long re.&rd of streamflow a t  . the s p e c i f i c  s i t e  i s  t h e  best 

b a s i s  f o r  de f in ing  s t a r i s t i c a l  e h a r a c t e r i s  t i c s  of s t.reamf low a t  
.that s i t e .  However, i t  i s  not  f e a s i b l e  t o  c o l l e c t  a long, con t in -  

uous streamflovT record a t  every s i t e  where i t  may be needed. An 
a l t e r n a t i v e  i s  t o  use a network of gaging s t a t i o n s  t o  provide 

information t h a t  can be t r a n s f e r r e d  t o  ungaged s i t e s  o r  t o  s i t e s  a t  
which only l i m i t e d  streamflow da ta  a re  a v a i l a b l e .  The t r a n s f e r  of 
streamflow information on n a t u r a l  streams i s  done by r e l a t i n g  flow 

c h a r a c t e r i s t i c s  t o  b a s i n  c h a r a c t e r i ~ t i c s  such as  drainage a r e a ,  

topography, and climate.; by r e l a t i n g  a  s h o r t  record  t o  a longer  one; 
o r  by i n t e r p o l a t i n g  between gaged po in t s  on a '  stream channel. 
Thus, a d a t a  program designed t o  provide flow c h a r a c t e r i s t i c s  a t  
any s i t e  i n  a region c o n s i s t s  of operatfon of a r e p r e s e n t a t i v e  



*1 network of gaging s t a t i o n s ,  c o l l e c t i o n  of se ' lected flow da ta  a t  

many o the r  s i t e s ,  and d e f i n i t i o n  of t h e  phys ica l  c h a r a c t e r i s t i c s  

of bas ins  above t h e  gag ing-s t a t ion  s i t e s .  

Accuracy Goals 

I n  using p a s t  hydrologic  experience t o  appra ise  the  prob- 

a b i l i t y  of f u t i r e  occurrences,  some e r r o r  must be t o l e r a t e d .  

Natura l  streamflow i s  n o t  t r u l y  random b u t ,  because of the  g r e a t  

v a r i a t i o n  i n  time and space,  such an assumption i s  reasonable.  

Therefore ,  many c h a r a c t e r i s t i c s  of n a t u r a l  s  treamf low can be 

i n t e r p r e t e d  i n  terms of s t a t i s t i c a l  d i s t r i b u t i o n s .  Estimates of 

t h e  magnitude and frequency of occurrence of events  of  i n t e r e s t  t o  + 

t h e  planner  can then be s t u d i e d ,  and the probable accuracy o f  the  

e s t ima tes  can be appraised.  

The p r i n c i p a l  measure of the  accuracy with which a p a r t i c u l a r  

streamflow c h a r a c t e r i s t i c  can be est imated i s  the "s tandard . e r ro r  

of e s t ima te , "  expressed i n  t h i s  r e p o r t  as  "s tandard e r r o r " ;  a per -  

centage of the  average value of the  c h a r a c t e r i s t i c .  The s tandard  

e r r o r  i s  t h e  es t imated  l i m i t ,  above and below the average, .  w i th in  

which about 6 7  percent  ( t h a t  i s ,  two i n  th ree )  of f u t u r e  values of 

the  c h a r a c t e r i s t i c  a re  expected t o  f a l l ,  i f  a l l  assumptions as t o  

normali ty  and randomness a re  sound. Conversely, one chance i n  

t h r e e  e x i s t s  t h a t  any given f u t u r e  v a l u e ' o f  a c h a r a c t e r i s t i c  w i l l  

d i f f e r  from the  est imated value by more than one s tandard  e r r o r .  

In  genera l ,  t he  longer  the record,  t h e  more r e l i a b l e  a re  the  

e s t ima tes  of probable f u t u r e  occurrences.  However, even with a 
long record ,  s a y  50-100 years  o r  more, i t  i s  no t  poss ib le  t o  

determine with g r e a t  p rec i s ion  the  p r o b a b i l i t y  d f  c e r t a i n  flow 

c h a r a c t e r i s  t i c s  ; f o r  example, f loods  of  a given. magnitude. The 

s t andard  e r r o r  of var ious  streamflow parameters decreases  with the  

yea r s  of a v a i l a b l e  record,  but a t  a decreasing r a t e ;  t y p i c a l  

examples a r e  shown i n  f i g u r e  1. 



Years of record 

Figure 1.--Curve s h o w i ~ g  relation of standard error to 
length of record. 



d 

Long-Term Streamf low Data 

Charac te r i s  t i c s  of s treamflow defined from gaging-s t a t i o n .  

records a re  used t o  e s t ima te  fu ture- f low c h a r a c t e r i s t i c s ,  on t h e  
assumption t h a t  t h e  observed record i s  a r e p r e s e n t a t i v e  sample of 
t h e  long-term flows of the  s t reams.  To confirm t h i s  assumption, 

o r  t o  b e t t e r  de f ine  t h e  ways i n  which the  c h a r a c t e r i s t i c s  of flows 
I 

change wi th  t ime, $ e l e c t e d  gaging s t a t i o n s  on n a t u r a l  streams 

should be operated i n d e f i n i t e l y .  No s p e c i f i c  accuracy goal  i s  
assigned.  

=, For these  pur$oses, t h e  s t a t i o n s  should be placed on streams 
d ra in ing  bas ins  t h a t  have undergone no s i g n i f i c a n t  manmade changes 
and t h a t  a r e  lxpected  t o  remain s o  i n  t h e  f u t u r e .  The s t a t i o n s  
should be we l l  d i s t r i b u t e d  a r e a l l y  and should be placed i n  bas ins  

having d i f f e r e n t  phys ica l  c h a r a c t e r i s  t i c s .  

Environmental Data 

Environmental d a t a  descr ibe  the  phys ica l  environment i n  which 
t h e  water  e x i s t s ,  e s p e c i a l l y  those f e a t u r e s  r e l a t e d  t o  r e c r e a t i o n ,  

wa's t e  d i s p o s a l ,  . conjunct ive surface-water-ground-water supply,  and 
p rese rva t ion  of  the  e s t h e t i c  o u a l i t i e s  of t h e  water .  The types of 

d a t a  requi red  f o r  t h i s  purpose a re  suggested by t h e  fol lowing:  

1. Geologic and hydrau l i c  p r o p e r t i e s  of the  stream- a q u i f e r  

sys terns . 
2 .  Time of t r a v e l  of  s o l u t e s  i n  stream channels.  
3 .  Def in i t ion  of f lood p r o f i l e s  along stream c h m n e l s .  
4 .  I d e n t i f i c a t i o n  of f lood p l a i n s  of streams f o r  f loods  

of var ious f requencies .  . 

5. Def in i t ion  of stream and stream-channel p r o p e r t i e s ,  
such as v e l o c i t i e s ,  depths,  bank vege ta t ion ,  bed 

m a t e r i a l ,  water  temperature,  water q u a l i t y  , and 
a c c e s s i b i l i t y .  

6 .  E f f e c t s  of manmade changes i n  the  environment on t h e  

q u a n t i t y  and q u a l i t y  of streamf low. , 
7.  Character  of the  drainage bas in ,  including a r e a ,  

vege ta l  cover,  and land and channe 1 s lopes . 
8. Cl imat ic  f a c t o r s  inf luencing  the  water  supply.  



GOALS OF ALASKA'S STREAMFLOW PROGRAM 

The o b j e c t i v e  of t h e  Alaska streamflow-data program i s  t o  
provide information on flow a t  any po in t  on any s t ream. Within 
this genera l  o b j e c t i v e ,  s p e c i f i c  goals  axe s e t  f o r  each of t h e  

four  types of d a t a  t h a t  r ep resen t  t h e  p a r t i c u l a r  information t h a t  

i s  needed. Acceptable accuracy l e v e l s  a r e  a l s o  s p e c i f i e d  because 

accuracy l e v e l s  not only govern c o s t  and techniques used i n  pro- 

v id ing  informat ion ,  but  a l s o  provide a measure of s p e c i f i c  goa l s .  

The uses of streamflow information i n  planning,  des ign ,  and oper- 
: a t i o n  of w a t e r - r e l a t e d  f a c i l i t i e s  and a c t i v i t i e s  a r e  i l l u s t r a t e d  

i n  t a b l e  2 .  

Q 
Data f o r  Current  Use 

The program goal  f o r  t h i s  type of d a t a  i s  t o  provide t h e  pa r -  
t i c u l a r  information needed a t  s p e c i f i c  s i t e s  f o r  c u r r e n t  use.  This  

p a r t  of t h e  program i s  not s u b j e c t  t o  design i n  advance because 
demands change f requen t ly  i n  response t o  changing condi t ions  . 
Accuracy goals  a t  a  given s i t e  .depend on t h e  requirements of a 
p a r t i c u l a r  management system, and can be m e t  by ' i n t ens ive  observa- 
t i o n s  o r  by more s o p h i s t i c a t e d  ins t rumenta t ion  as needed. 

Data f o r  Plannine and Desien 

The goal f o r  t h i s  type of d a t a  i s  t o  de f ine ,  us ing  an appro- 

p r i a t e  accuracy, t he  s t a t i s t i c a l  flow c h a r a c t e r i s t i c s  f o r  a l l  

streams i n  Alaska. t his inc ludes  no t  only all n a t u r a l  streams 
bu t  also the f e w  r egu la ted  s t reams.  

Accuracy goals  i n  t h i s  r e p o r t  are def ined  i n  terms of accuracy 
of s t a t i s t i c a l  c h a r a c t e r i s t i c s  of streamflow, r a t h e r  than accuracy 
of b a s i c  d a t a  such as  ind iv idua l  discharge measurements o r  d a i l y  
flows. Except f o r  a  few s t a t i o n s  having unusual problems, accuracy 

of t h e  b a s i c  d a t a  i s  adequate f o r  use i n  determining s t a t i s t i c a l  

c h a r a c t e r i s t i c s  ; accuracy of s t a t i s t i c a l  c h a r a c t e r i s t i c s  i s  l i m i t e d  
almost exc lus ive ly  by the  length  o f  streamflow record.  



+ Table 2.--Examples of surface-water information used i n  planning, design, and 
opera t ion  of water-related f a c i l i t i e s  and a c t i v i t i e s .  

I r r i g a t i o n  

Flood 
fo recas t ing  

T 

Problem 

Flood contro l  

Subproblem 

Reservoir design,  
t r a d i t i o n a l  method 

Reservoir design, 
s imula t ion  method 

Operation 

Levees 

Reservoir design 

Reservoir 
opera t ion  

Zoning and 
insurance : 

Municipal and 
i n d u s t r i a l  

Recreat ion 

Water supply 

Streams 

-. - -- -. 

Surface-water information needed 

Twenty o r  more years  of monthly flows; 
monthly evaporation; peak-fiow frequency. 

Mean and s tandard  devia t ion  of flows f o r  
each month, s e r i a l  c o r r e l a t i o n  of monthly 
flows, and a s t o c h a s t i c  model; monthly 
evaporation; peak-flow frequency. 

Current records of inflow and outflow; 
r e s e r v o i r  contents .  

Current records of  streamflow and s tage;  
s tage-discharge r e l a t i o n ;  f lood-rout ing  . 
c o e f f i c i e n t s ;  p r e c i p i t a t i o n ;  determin- 
i s t i c  model. 

Flood-peak-frequency curve; channel 
cross  sec t ions  and p r o f i l e s .  

Flood-volume-frequency r e l a t i o n  (storage 
required-frequency r e l a t i o n ) ;  f lood- 
rou t ing  c o e f f i c i e n t s .  

Same a s  f lood fo recas t ing ,  p lus  peak- 
flow frequency f o r  downstream uncon- 
t r o l l e d  areas;  time of  t r a v e l  of f lood  
wave (or rou t ing  c o e f f i c i e n t s )  . 
Flood p r o f i l e s ;  peak-stage frequency 
curves; v e l o c i t y  of overbank flow. 

Peak-flow frequency; channel c ross  
sec t ions  and p r o f i l e s ;  s tage-discharge 
r e l a t i o n .  

Stage frequency and dura t ion .  

Low-flow frequency; s to rage  requirements, 
peak-flow frequency; time o f  t r a v e l ;  
s y n t h e t i c  streamflow records.  

Low-flow frequency; ve loc i ty ;  depth. 

Peak-flow frequency; seepage; low-flow 
frequency. 1 Peak-flow frequency; low-flow frequency; 

1 s to rage  requirements, seepage. 



The p r i n c i p a l  measure of the  accuracy wi th  which a p a r t i c u l a r  

s treamf low charac t ,e r i s  t i c  can be determined i s  t h e  s tandard  e r r o r ,  

expressed i n  t h i s  r e p o r t  as a  percentage of t h e  es t imated  value of 

the c h a r a c t e r i s t i c .  For flow c h a x a c t e r i s t i c s  (except  s tandard  
dev ia t ions  of annual and monthly f f  ows) c a l c u l a t e d  from streamf low 

records a t  a p a r t i c u l a r  site, the  s tandard  e r r o r  can be c a l c u l a t e d  
from a t h e o r e t i c a l  r e l a t i o n  of s  tandar'd e r r o r  t o  v a r i a b i l i t y  index 

(s tandard  dev ia t ion  of t h e  logarithms of t h e  da ta)  and number o f  

yea r s  of record.  For s tandard  dev ia t ions  of annual and monthly 
f lows,  t h e  s t andard  e r r o r s ,  i n . p e r c e n t ,  can be c a l c u l a t e d  from t h e  

number of years  of record ,  

The s tandard  e r r o s  of a s treamf low c h a r a c t e r i s  t i c  decreases 
with  years  of a v a i l a b l e  record ,  b u t  a t  a decreasing r a t e  as  shown 

i n  t a b l e  3 .  For both n a t u r a l  and regu la ted  p r i n c i p a l  s t reams,  t h e  

importance and mul t ip le  uses of d a t a  j u s t i f y  a  h igher  accuracy so 
t h e  proposed goal i s  an accuracy equiva lent  t o  t h a t  obta ined  from 

25 yea r s  of r e c o r l .  For the  remaining s t reams,  accuracy equ iva len t  
t o  t h a t  obtained from 10 years  of record i s  proposed as t h e  goal .  

+ ... . .. 
The apply t o  b o t h  n a t u r a l  .and fegulatc'd'  s t reams.  

Long-Term Streanflow Data 

The g o a l  f o r  t h i s  type  of  d a t a  i s  t o  opera te  i n d e f i n i t e l y  a  

small  network of s t a t i o n s  f o r  streams t h a t  a re  expected t o  remain 

r e l a t i v e l y  f r e e  from manmade changes, One o r  two s t a t i o n s  should 

be l o c a t e d  i n  each major drainage a rea  i n  the  S t a t e ,  and t h e  
s t a t i o n s  should gage streams having d i f f e r i n g  phys ica l  cha rac te r -  
i s t i c s .  

En~i ronmenta l  Data 

Environmental da ta  desc r ibe  the  flow and the  stream channel 

i n  terms t h a t  w i l l  be valuable  i n  planning t h e  use of t h e  stream 
f o r  any purpose such as r e c r e a t i o n ,  waste d i sposa l ,  conjunct ive 

surfece-water-ground-water supply,  and i n  guarding a g a i n s t  water 
hazaras  . The long-range goals  f o r  t h i s  type of data i n  Alaska 

inc lude  those suggested on page 13. 



Table 3.--Variabil i ty and accuracy of s t a t i s t i c a l  cha rac t e r i s t i c s  of streamf'low i n  Alaska. 

Streamflow cha rac t e r i s t i c  - 

Mean annual flow 

Standard devia t ion of 
annual flow 

Mean monthly flow (average) 

Standard devia t ion of 
monthly flow 

50-year peak flow 

50-year '(-day high . f l o w  

2-year 7-day low flow 

20-year 7-day low f l o v  

Alaska 
average 
v a r i a b i l i t y  
index 

0.161 

- - 

0.3% 

-- . 

0.165 

0.106 

0.171 

0.171 

Standard e r ror ,  i n  percent, f o r  indicated length  of record 

5 

7 

32 

16 

32 

30 

19 

17 

2 5 

10  

5 

22 

12 

22 

22 

13  

12 

18 

years 
2 5 

3 

14 

6 

14 

14 

8 .  

8 

12 

50 

2.2 . 

10 

5 

10 

10 

6 

5 

8 

100 

1 * 5 

7 

3.5 

7 

7 

4 

4 

6 



EVALUATION OF EXISTING DATA 

In  t h i s  eva lua t ion ,  a l l  a v a i l a b l e  d a t a  a r e  considered and 

analyzed i n  r e l a t i o n  t o  program ob jec t ives  . A s e p a r a t e  eva lua t ion  
i s  made f o r  each of t h e  four  types of d a t a ,  ' 

Data f o r  Current Use 

The p r i n c i p a l  current uses of d a t a  a r e  surnmarJzed i,n t h e  

fol lowing t a b l e  f o r  the 4 7  current-purpose gaging s t a t i o n s  

opera ted  by the  U.S.  Geological Survey i n  Alaska. 

Use of d a t a  -Number of s t a t i o n s  

1. Assessment 1 2  

2 .  Operation 15 

3. Forecas t ing  10 
4 .  Water-quali  t y  assessment 2 

5 .  Research o r  s p e c i a l  s tudy 8 
C 

Many s t a t i o n s  provide d a t a  f o r  more than one c u r r e n t  use and 
also provlde d a t a  f o r  planning .and. design,  Gaging s t a t i o n s  t h a t  . . 
a re  operated t o  s a t i s f y  the  need f o r  current-purpose d a t a ' o r e  

l i s t e d  and coded according t o  the  s p e c i f i c  use of d a t a  i n  table 4. 

%f more than  one use i s  made of t h e  d a t a ,  the  f i rs t  i n d i c a t e d  is 
the p r i n c i p a l  one. The bracke t s  around "C" and "Hn i n  this table 
i n d i c a t e  t h a t  t h e  s t a t i o n  i s  no longer  needed f o r  t h i s  purpose. 

The U.S. Weather Bureau a l s o  operates a hydrometric network 
of 19 f lood-s tage  gages f o r  f lood f o r e c a s t i n g  i n  Alaska. 



Table 4 .  --Gaging s t a t i o n s  i n  opera t ion  and proposed f o r  t h e  
network . 

Column 1: B ,  benchmark or  long- term- t r end  s t a t i o n .  

Column 2 :  C ,  current-purposa s t a t i o n ; .  0, s t a t i o n  i s  no longer  
needed f o r  t h e  purpose ind ica ted .  

Columns 3-  5: Purposes f o r  which current-purpose s t a t i o n  i s  

opera ted;  1, assessment; 2 ,  opera t ion;  3 ,  f o r e c a s t i n g ;  

4 ,  d i s p o s a l ;  5 ,  water q u a l i t y ;  6 ,  compact o r  l e g a l ;  
7 ,  research  o r  s p e c i a l  s tudy.  

Column 6 :  P ,  p r inc ipa l - s t r eam s t a t i o n ;  H ,  hydrologic  s t a t i o n  
except  when c l a s s i f i e d  as P ;  R ,  r egu la ted  s t ream; 0, 
s t a t i o n  i s  no longer  needed f o r  t h e  purpose ind ica ted .  

Column 7 :  Effec t  of r e g u l a t i o n  on low and monthly flow f o r  

s t a t i o n s  shown as C o r  R i n  column 2 o r  6 ,  r e s p e c t i v e l y ;  

0 ,  no apprec iable  e f f e c t ;  1, no appreciable  e f f e c t  on d a i l y  
flow (d iu rna l  f l u c t u a t i o n  only) ; 2 ,  no apprec iable  e f f e c t  on 

weekly flows; 3 ,  monthly flow not  a f fec ted  by more than 1 0  

percent  of n a t u r a l  condi t ions ;  4 ,  low and monthly flow 

a f f e c t e d  by undeterrninrd amount. 

Column 8: E f fec t  o f  r e g u l a t i o n  on peak flow f o r  s t a t i o n s  shown 
as  C o r  R i n  columns 2 o r  6 ,  r e s p e c t i v e l y ;  0 ,  no apprec iable  
e f f e c t ;  1, annual peak flow a f fec ted  by l e s s  than 10 pe rcen t ;  
2 ,  annual peak flow a f f e c t e d  by mere t \an 1 0  pe rcen t ;  

3 ,  annual peak flow a f f e c t e d  by undetermined amount, 

Column 9:  Financing of s t a t i o n s ;  1, Zederal ,  2 ,  cooperat ive 
program; 3 ,  o the r  f e d e r a l  agency; 4 ,  f e d e r a l  and cooperat ive 
program; 5 ,  f e d e r a l  and o t h e r  f e d e r a l  agency; 6 ,  cooperat ive 

program and o the r  f e d e r a l  agency; 7 ,  f e d e r a l ,  cooperat ive 

.program and o t h e r  f e d e r a l  agency; 8 ,  Federal  Power Commission 
l i c e n s e e s .  



Tab1 e 4 .--Csslrln sfe.tions in opcration and proposed for  
the network. 

NOTE: Sta t ions  . i n  all c a p i t a l  l e t t e r s  a r e  new -proposed' 
stations. Underline of code l e t te r  indicate8 

' proposed new purpose of ex i s t ing  s t a t i o n .  

0248.00 
0260.00 
0310.00 
0340.00 ' 
0340.00 

Q412 .OO 
Q@l.OC 
0500.00 
0520.00 
0525 .OO 

0528.00 
0538.00 

STIKINE R m WRANGEIL 
Cascade C nr Petersburg 
Long R ab Long Lake n r  Juneau 
Long R n r  Juneau 
Speel R n r  Juneau 

TAKU R NR J U i E A U  
Sheep C nr Juneau 
Cold C a t  Juneau 
Lemon c n r  Juneau 
Mendenhall R nr Auke Bay 

Montana C n r  Auke Bay . 
Lake C a t  Auke Bay 

' c 7  

C 

( C )  
c 

c 
c 

0540.00 ) Auke C a t  Auke Bay 
0542.00 1 Herbert R nr Auke Bay 
0546.00 aRDGET COVE TRIB NR AUKE BAY 

1 
I 0549.00 , Davies C nr Auke Bay 

0561.00 Skagway R a t  Skagway 
0562.00 West C nr. Skaguay 
0562.10 ! Taim R nr Skagway 
0565 -00 , CHIMAT R NFi KLUKWN 

0595.00 Whipple C n r  Ward Cove 
Fish C nr  Ketchikan 
Staney C ar Craig 

- B 
0818.00 
0851.00 

0a66.00 
0934.00 
0936.00 
w80.00 
1069.20 

1069 .kO 
1069-60 
1069 -80 

' 1070.00 
1080 .GO 

( 2 5 7  

1 

7 
7 

7 
7 

North Rranch Trocadero C n r  Hydaburg 
Old Tom C nr IKasaan 

Big  Creek nr Point Baker 
Sashin C nr  Big Port  Walter 
E B  overs cove nr ~ i g  por t  Walter 
k m n o f  R a t  Baranof 
Kadashan R ab Hook C LW Tenakee 

Hook C ab t r i b  nr Tenakee 
Hook C ab Kadashan R n r  Tenakee 
Toaa l i t e  C nr Tenakee 
Kadashan R nr Tenakee 
Pavlof  R n r  Tenalnee 

c 

C 

C 

C 

P 
(HI 
B 
R 
H 

P 
( H I  
( H) 

H 
H 

H 
H 

7 

1 

1 

2 
C 2 7  

c 2 7  

c 2 i '  
c 2 7  
c 2 7  

4 

, 

. 

H 
H 
H 

H 
H 
H 
H 
P 

H 
( H I '  

H 
H 

( H I  

H 

( H) 
H 

H 
H 
H 
H 
H 

1 
1. 
3 

4 1  
1 

1 
1 
1 
1 
2 

2 
3 
3 
2 
3 .  

2 

1 
3 

3 
1 

3 
1 
1 
3 
1 

3 
3 
3 
1 
3 

3 
3 
3 
1. 
1 



Tab!.@ 4.-- GaB':r.g sta.tions in oper:ition and propo~ed f o r  
the network- - c ont inued . 

NOTE: Stations i n  a l l  cap i ta l  Letters a re  new proposed 
s ta t ions.  Underline of code.lett;er indicates 
proposed new purpose of exis t ing Station. 

S t a t i o n  no. 

15- 
1086.00 
1088.00 
1090.00 
1210 .OO 
1950.00 

2000.00 
2002.00 
2003.00 
2004.00 
2010.00 

2020.00 
2060 .OO 
2080.00 
2081.00 
2082.00 

2119.00 
2220.00 
2160 .OO 
2190.00 
2860 .OO 

2369.00 
2370.00 
2386.00 
2387.00 
2390.00 

2395 .OO 
2399.00 
2416.00 

&k0 .00  
2480.00 

25'80.00 
2663.00 
2664.00 
2679.00 
2725.30. 

2725.50 
2739.00 
2740.00 
2746.00 
2750.00 

B - 

B I 

B - 

Stat ion name 

H i l d a  C nr Douglas 
Lawson C at Douglas 
Fish C nr Auke Bay 
ALSEK R NR YAKUTAT 
Dick C nr Cordova 

GAKONA R AT GAKONA 
GULKANA R NR PAXSON 
SOURDOUGH C AT SOURDOUGH 
GULKANA R NR CrZTLKANA 
DRY C MZ GJXIQUILEN 

Tazlina R nr Glennallen 
KLUTSNA R AT COPFER CENTER 
Tonsins. R at Tonsina 
Squirrel  C a t  Tonsina 
ROCK C NR TONSINA 

 CHIT^ R NR C ~ T I N A  
Copper R nr Chitina 
Power C nr Cordova 
W F Olsen Bay C nr Cordova 
SOLOMON GULCH NR VALDEZ 

Wolverine c nr fiawing 
NELLIE JUJT R NR HlTNTER 
Spruce C nr Seward 
NUKARNR HOMER 
Bradley R ns Homer 

F r i t z  C nr Homer 
Anchor R nr Anchor Point 
Ninilchik R a t  Ninilchik 
Kasilof R nr Kasilof 
T r a i l  R nr Lawing 

Kenai R at Cooper Landing 
Kenai R a t  Soldotna 
Beaver C at Kenai 
Resurrection C nr Hope 
CALIFORl!lIA C AT GIKDWOOD 

Glacier C nr Girdwood 
S F Campbell' C a t  Canyon Mouth nr Anchorage 
S F Campbell C nr Anchorage 
Campbell C nr  Spenard 
Chester C a t  Anchorage 

C 
C 
C 
C 

C 

( c>  

C 

C 

c 2 7  

1 
1 
1 
1 

1 

7 

C 1 7  

1 

c 5 7  

1 

c 1 7  
c 1 7  

1 . 3 4 5 6 7 8 9  

. 

I 

H 
H 
H 
P 
H 

H 
H 
P 
H 

P 

(a) 
H  
H 

P 
P 
! H) 
H 
H 

H 
H 
H 
H 

2 
2 
1 
1 
3 .  

1 
1 
1 
1 
1 

1 
1 
I .  
2 
1 

1 
1 
1 
3 
1 

1 
1 
3 
3 

- 

. 

( H I  

H 
H 
H 

(HI 
( H I  

P 
P 
H 
H 
H 

R 
H 

(HI 
H  
H 

3 

1 
2 
3 
1 
1 ' 

1 
3 
2 
3 
1 

3 
2 
2 
3 
2 



Table 4 . - -Cn~il~g s ta t ions  i h  operaLion and proposed f o r  
the nct-work --continued. 

NOTE:. Stations i n  a l l  c sp i t a l  'letters are new pror6sed ' 
stat ions.  Underline of code letter fndlcates * 

proposed new purpose of existing s tat ion.  

2810.00 
282320.00 
3,324.00 
2849 .0c7 
2860.00 

2900.00 
23i3.N 
2912.00 
315 .00  
292O.OG 

Knik R n r  Palmer 
Caribou ,1 NP Sutton 
T I T A N  C NR S W O N  
hh' ' L I ~ I I S ~ ~  R a t  ~n lmer  
i0I";"ONwOOD C. NR WASILLA 

L Susitna R nr PRlmer 
Sueitna R nr Demli  
k c l a r e n  R nr Paxson 
Susitna R nr Cantwell 
S.i:itna R a' Gold Creek 

C 

I 1924.00 Chulitna R nr lblkeetna 
2927.00 'hlkeetna R nr Talkeetna 
2930.00 1 C A S W  C NR WYELI. 
2943.30 ] YEN'TWi R IJR IRSITNA STATION 
2943.50 S L F ~  R AT SUSITNA STATION 

B 

- B 

1 
2941.00 
2943.00 
2945.00 
2955.GG 
2956 .OD ' 

296c.00 
2963.00 
2970.0C 
2972 .OO 
2975.10 

2976-40 
2976.50 
2976.55 
2976.60 
2976.89 

376.90  
2977.00 
2977.10. 
2977.13 
2977.16 

1 

KROTO c NR WILLOW 
Skwentna R n r  Skwentm 
Ch~kachatna R nr Tyonek 
L KIT01 C Ul AWCNAEC 
TERBOR R NB K O D M  

Uganfk R nr Kodiak 
SPIWlOsJ L 0 NR LARSEN MY 
DOG SALMON C NR AYAKUZM 
mtle : nr Kodiak 
CilIGNlK R HR C R I G N M  

Limpet C on Amchitka Island 
Fall, C on Amchitka Is1 and 
Clevenger C on Amchitka ;sland 
Constantine Spring on Amohitka Island 
Bridce C on Amchitka Island 

1 

White Alicr c on h c h i t k  Island 9 ESKIMO C AT KING s&MON 
UJE C ON SHEMTA I s m  1 
SAND C ON SHEmA I S W  
GALLEFCY c ON SHENU I S ~ Q  

C 

c 

P 
H 
H 
P 
H 

(a> 
P 
H 
P 

c . 2 7  
C 2 7  

2 
C 2 7  
c 2 7  

2 

3 
. l  
1 
1 
1 

1 
3 
I. 
3 

7 

7 

P 

P 
P 
H 
P 
P 

H 
P 
P 
H 
H 

H 
H 
H 
H 
H 

H 
H 
H 

H 

H 
H 
R 
H 
H 

1 

1 
3 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
2 
1 

3 
3 
3 
3 
3 

3 
1 
3 
3 
3 



Table 4,--Caging s t a t i o u s  i n  operation and proposed fo r  
t h e  nebwork- - continued. 

UrASHllC R NR UGASRIX 
TANALUN R NR PORT ALSWORTEI 
N E W N  R NR ILIAMNA 
Kvichak R a t  Igiugig 
Nuyakuk R nr Di l l inghm 

NUSHAGAK R AT NEW KOLIGANM 
GRANT L 0 NR ALMNAGIK . 
MOODY C AT ALEDAGZK 
Wood R at Aleknagik 
SILVER SALMON C NR ALEKNAGM 

Kuskokwlrn R a t  McGrath 
HOLITNA R. NR SLEETMUTE 
Kuskokwim R a t  Crooked Creek 
DE?JNISON FORK NR TETLIN JUNCTION 
W F TRIB NR TE'IZIN IT[TNCTION 

TAYLOR C NR CHICI(EN 
DENKCSON FORK NR CECCKEN 
FORIWdIU R AT STEEL CREEK 
STEEL C AT STU% CREEK 
Yukon R a t  Eagle 

Porcupine R nr Fort Yukon 
. ECACK R AT CHALKYITSM 

EAST FORK CE4NDALAR R NR VENETIE 
Chandalar R nr Venetie 
BEDROCK C NR MILLER HOUSE 

Boulder C nr Central  
YUKON R NR STEmS V ' G E  
Hess C nr Stevens Village 
SILVER C NR NORTHWAY JUNCTION 
Chisana R a t  Northway Junction 

TANANA R TRIB NR TETLIN JUNCTION 
Tanana R nr ~ a n s c r o s s  
Berry C nr Dot Lake 
Phelan C nr -son 
Tanana R ar Harding Lake' 

Salcha R nr Salchaket 
MOOSE C AT EIETSON AFB NR FAiTWNKS 
W F CHENA R NR CHENA HOT SPRINGS 
N F CHENA R NR Cl3ENA HOT SPRINGS 
E F CHENA R NR CFENA HOT SPRINGS 

NOTE: Sta t ions  i n  a l l  c a p i t a l  letters are new proposed 
s t a t i o n s .  Underline of code l e t t e r  indicates  
proposed new purpose of e x i s t i n g  s t a t i o n .  



Table 4 .--Gaging stat Lons i n  operation and proposed for 
the se twsrk-  conc luded. 

NOTE: Stat ions i n  a l l  cap i t a l  l e t t e r s  are new proposed 
; ta t ions.  Underline of :ode l e t t e r  indicates 
proposed new purpose of e'xisting statim. 

5155.00 . 
5158.00 
5160 -00 
5180.00 
5183.50 

5350.00 
5470.00 
5644.00 
5646.00 
5646.00 

5648?70 
5648.75 
5648.85 
5649 .OO 
5656.30 

.6140.00 
6210 .OO 
6682 . 00 
7320.00 
7440 .OO 

7460.00 
8750.00 
B60.00 
8967.00 
9100.00 

9150 -00 
9200 .Q0 

Pillana R a t  Nenan~ 
~ e a t t l e  c nr ~ n n t w e u  
Nemna R nr Windy 
Nenaaa R nr Healy 
Teklanika R nr L i g n i t e  

Caribou C nr  Chatanika 
KLWISKNA R NR TOKLAT 
NOWITNA R NR RUBY 
Melazitna R ar Ruby 
Yukon R at  Ruby 

DIETRICH R NR lBTlUS . 
M F KOYUKUK R NR W I S W  
JIM R NR BE!PlTES 
,Koyukuk R nr  Hughes 
rNNoKo R AT SHAGELUK 

NObE R NR NOME 
Snake R nr Nome 
CRATER C NR NOME 
K u z i t r i n  R n r  Nome 
Kobd R a t  Ambler 

Noatak R a t  Noatak 
C0LKUJ.X R AT W T  
Kuparuk R nr Deadhorse 
Putuligayuk R nr Deadhorse 
SAMVANIHKTOK R NR GAI;BRAITH LAX3 

A T I W  R M -ITH IAKE 
SAG4VA-K R NR SAGWON 

- B 

- B 

C 
C 
C 

. c  

C 

C 

C 

1 
1 
1 
3 

3 

1 

1 

P 
H *  
P 
P 
H 

H 
P 
P 
P 
P 

H 
H 
H 

P 

H 
H 
H 
P 
P 

P 
P 
H 
H 
P 

H 
P 

p .  

3 
2 
3 
1 
1 

1 
1 
1 
3 
3 

1 
1 
1 
3 
1 

1 
3 
1 
3 
3 

3 
3 
1 
1 
1 

1 
1 



Data f o r  P lann ing  and Design 

The s t a t i s t i c a l  c h a r a c t e r i s  t i c s  o f  s t reamflow can be de f ined  

by sample gag ing ,  a n a l y t i c a l  methods of  g e n e r a l i z a t i o n ,  s y s  tems I 
I 

approach,  o r  by any combination of t h e  t h r e e .  To de te rmine  how . . 

w e l l  t h e  goa l s  f o r  t h i s  type  of d a t a  can be met usYng e x i s t i n g  I 

i n fo rma t ion ,  a l l  a v a i l a b l e  d a t a  were cons ide red  and analyzed.  The I 

fo l l owing  d i s c u s s i o n  conforms t o  t h e  framework shown i n  f i g u r e  1. I 

I 
Minor Streams having Na tu ra l  Flow 11 

I 

Because of  t he  l a r g e  number of minor streams*, some method of 

r e g i o n a l i z a t i o n  of ava$lable d a t a  must be used t o  d e f i n e  t h e  flow 

c h a r a c t e r i s t i c s  of ungaged s t x a m s .  The most e f f e c t i v e  means of 

r e g i o n a l i r a t i o n  p r e s e n t l y  known, and t h e  one t h a t  shou ld  l e a d  most 

r a p i d l y  t o  t h e  g e n e r a l  d e f i n i t i o n  of s treamf low c h a r a c t e r i s  t i c s ,  

is  t h e  m u l t i p l e - r e g r e s s i o n  method. I t  d e f i n e s  s t reamflow i n  terms 

of t h e  environment.  t h a t  i s ,  i n  terms of  t h e  b a s i n  c h a r a c t e r i s t i c s  

and c l i m a t i c  c h a r a c t e r i s t i c s  t h a t  cause  v a r i a t i o n  o f  s t reamflow 

from one p l a c e  t o  ano the r  (Benson, 1962; Benson, 1 9 6 4 ) .  The 

r e g r e s s s i o n  equa t ion  used has  t h e ,  form 

b c d  Y = a-A -S .P  

where Y i s  a  s t reamflow c h a r a c t e r i s t i c  and A ,  S ,  P .  . a r e  b a s i n  o r  

c l i m a t i c  c h a r a c t e r i s t i c s .  The c o n s t a n t s  a ,  b ,  c . .  . are  determined 

by a  s t a n d a r d  s t a t i s t i c a l  p rocedure ,  u s ing  d a t a  from s t a t i o n s  a t  

which t h e  s treamflow c h a r a c t e r i s  t i c s  a r e  w e l l  de f ined .  

Once t h e  equa t ion  and i t s  c o n s t a n t s  a r e  d e f i n e d ,  s t reamflow 

c h a r a c t e r i s t i c s  f o r  a  s p e c i f i c  s i t e  i n  a  g iven  b a s i n  can b e  

approximated by s u b s t i t u t i n g  t h e  a p p r o p r i a t e  va lues  of  t h e  hydro- 

l o g i c  v a r i a b l e s  i n  t h e  fo rmulas ;  

This  s t udy  of t h e  s t ream-gaging program i n  Alaska has  shown 

t h a t  most of t h e  s t reamgaging has  been done t o  p rov ide  d a t a  f o r  

p l ann ing  and des ign  of a s p e c i f i c  p r o j e c t  on a s p e c i f i c  s t ream.  

The U.S. Geolog ica l  Survey ope ra t ed  t h e  s t a t i o n s  and inc luded  them 

as  p a r t  o f  t h e  g e n e r a l  hyd ro log i c ' cove rage  of Alaska,  b u t  d i d  n o t  

s y s t e m a t i c a l l y  des ign  a r e g i o n a l  network. Some s t a t i o n s  were 

ope ra t ed  long a f t e r  they had prov ided  adequate  i n fo rma t ion  b u t ,  

on t h e  o t h e r  hand, nosf a r e a s  o f  t h e  S t a t e  and many k inds  o f  
hyd ro log i c  c o n d i t i o n s  were t o t a l l y  unsampled. 

25 



Data from 63  comple te - record  gaging s t a t i o n s  i n  Alaska and 

from 1 2  s t a t i o n s  i n  Canada on s t reams  f lowing  into Alaska were 

ana lyzed .  These r e c o r d s  were s e l e c t e d  t o  i n c l u d e  a l l  s t a t i b n s  .on 

u n r e g u l a t e d  s t reams  having a  minimum of 10 y e a r s  o f  r eco rd .  Annual 
peak -d i scha rge  r e c o r d s  f o r  183 s t a t i o n s  having a  minimum of 5 w a t e r  

y e a r s  of r eco rd  were used i n  t h i s  s t u d y .  The gaging s t a t i o n s  used 
i n  t h e  ana lyse s  and the va lues  o f  t h e  p h y s i c a l  and c l i m a t i c  cha r -  

a c t e r i s t i c s  of t h e i r  d r a inage  b a s i n s  a r e  l i s t e d  i n  t a b l e  5 .  Also 
shown a r e  t h e  va lues  of  a s e l e c t e d  s e t  o f  flow c h a r a c t e r i s t i c s  a s  
computed from t h e  s t a t i o n  r e c o r d s .  These c h a r a c t e r i s  t i c s  a r e  g iven 

i n  t h e  d e f i n i t i o n s  . The complete s e t  of a l l  flow. c h a r a c t e r i s  t i c s  
f o r  a l l  t h e  s t a t i o n s  i s  a v a i l a b l e  f o r  r e f e r e n c e  i n  t h e  Alaska 

D i s t r i c t  Office i n  ~ n ~ h o r a ~ e .  
The r e s u l t s  of  the r e g r e s s i o n  ana lyse s  a r e  shown i n  t a b l e  6 .  

Equa t ions  t h a t  r e l a t e  each flow c h a r a c t e r i s t i c  t o  s i g n i f i c a n t  

p h y s i c a l  and c l i m a t i c  c h a r a c t e r i s t i c s  a r e  de f ined .  The s t a n d a r d  
e r r o r  of e s t i m a t e  f o r  each e q u a t i o n  i s  a l s o  g iven .  For example, 
t h e  r e l a t i o n  f o r  t h e  mean annual  f low i s  

The s t a n d a r d  e r r o r  of e s t i m a t e  i s  39 p e r c e n t .  The r e g r e s s i o n  
e q u a t i o n s  can be  used t o  e s t i m a t e  t h e  f low c h a r a c t e r i s t i c s  f o r  any 
s i t e  on any +trearn by s u b s t i t u t i n g  t h e  a p p r o p r i a t e  va lues  of t h e  
hyd ro log i c  v a r i a b l e s  i n  t h e  fo rmulas .  The s t a n d a r d  e r r o r s  ach ieved  
i n  t h e  r e g r e s s i o n  a r e  compared with t h e  accuracy g o a l s  f o r  each  

f low c h a r a c t e r i s t i c  i n  t a b l e  7 .  None of t h e  accuracy g o a l s  a r e  met. 
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2.70 0 80 5 
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2.10 13 60 3 

3.20 0 80 5 
2.53 0 13 1.5 

-80  0 13 1.5 
3.10 0 17 2 
2.60 0 17 2 

3.70 18 12 1.5 
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4.19 0 12 1.5 
3.00 0 12 1.5 
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Table 5. --Basin characteristics and selected streanf low chaqacteristics 
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6-S- of Repessirn Equations 

W e 1  i s  Y a ~ ~ ~ ~ ~ a ~ ~ ~ ( ~ r + l ~ ~ ~ ~ ~ ~ ( ~ l + 1 ) ~ 6 e ~ 7 1 ~ ~ , , b ~  

Oopcndenr 
variable 

Y 

%i 

%a 

41 

qz 

93 

94 

95 

q6 

97 

qa 

99 

410 
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q12 

=I 

=2 

3 

='5 

m6 

a, 

$4 
SD9 

=''lo 

="I 1 

m u  
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Q s 

Q 10 

Q 25 

Q SO 
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" 1 , ~  

"I,SO 

'3,2 

"4,50 

"7,2 

'7.50 

" 1 5 , ~  

"15.50 

Regression 
conscnnt 

a 

.245 

.I26 

.I71 

.I20 

.I28 

.a525 

.697 

1.18 . 
1.15 

1.06 

2.90 

1.19 

.564 

.320 

.190 

,0398 

.I~O 

.0324 

.294 

.627 
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.SO1 

1.17 
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.0447 
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1.99 

3.92 
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14.0 
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. I26 
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3.52 
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9.42 
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6.14 

2.20 

4.36 
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.90 

.85 
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.87 
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.94 

.90 

.SO 

.82 
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1.18 

1.15 
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1.16 
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.90 

.90 

.86 

.a5 

.80 

.79 

.76 

1.17 

.90 

.87 

.86 

.85 

.75 

.85 

1.06 

.82 

.78 

.81 

.79 

.83 

.80 

.85 

.84 

.86 

.a7 

Standrnl 
error of 
a ~ t ~ m t e  
(parcwi~r] 

39 

39 

53 

58 

54 

SO 

52 

58 

55 

48 

40 

48 

48 

49 

56 

67 

62 

55 

60 

50 

52 

' 58 

43 

47 

57 

52 

110 

80 

8 1 

72 

53 

55 
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54 
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34 

61 

49 

56 

46 

50 

45 

48 

b2 

-.I6 

-.I5 

-.16 

-.I5 

-.I8 

-.21 ' 

-.A6 

-.27 

-.I8 

-.la 

-.I3 

-.I6 

-.24 

-.to 

-.23 

-.36 

Regessiun cmPficienrs 

b3 
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'-.BE 
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-. n 

-.78 

b6 

. I6 

.17 

.39 

.40 

.32 

.2l 

.14 

.I4 

.If.' 

.Z8 

.25 

.18 

1 1  

.I0 

.1S 

.I1 

and 

b4 

-.la 

-.I6 

-.I9 

.I4 

-.24 

-.25 

-.26 

-.35 

-.to 

.22 

.45 

.20 

-.17 

.10 

b7 

.81 

.45 

1-01 

1.04 

1.00 

1.08 

.58 

.56 

.47 

.33 

.45 

.92 

1.05 

1.06 

.92 

1.27 

1.04 

.86 

.4S . 

.45 

.42 

. .59 

.29 

.93 

1.19 

1.22 

.74 

.66 

.61 

.53 

.76 

.65 

.88 

.79 

.71 

.72 

.b8 

.60 

.b3 

.56 

.59 

.55 

independent variables 

bs 

-.58 

-.72 

-.74 

-.a4 

-.38 

-.44 

-.48 

-.56 

-.53 

-.72 

-.97 

-.79 

-.36 

-.45 

b, 

.36 

. 42  

.38 

.41 

. b7 

.52 

.SO 

.39 

.43 

.5 3 

.60 

-65 

.81 

-- 
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Table 7. --Comparison of standard errors of estimate from regression 
equations with the accuracy goals for minor streams having 
natural flow. 

A p p l i c a b i l i t y  of Regression Equat,ions 

s 

Streamflow characteristics 

Mean annual flow 

Standard deviation of annual 
flow 

Mean monthly flow (average) 

Standard deviation of monthly 
flow 

50-year peak f l o w  

50-year +(-day high flow 

2-year 7-day low flow 

20-year ?-day low flow 

The s t anda rd  e r r o r  o f  es t imate  f o r  each equat ion does n o t  

give a complete eva lua t ion  of r e l i a b i l i t y  of e s t ima te s .  The equa- 

t i o n s  a r e  mathematical ly f i t t e d  t o  an incomplete sample of phys ica l  
and c l i m a t i c  - f e a t u r e s  i n  Alaska and adjacent  p a r t s  o f  Canada. The 

range and d i s t r i b u t i o n  of t he se  f e a t u r e s  a r e  i n d i c a t e d  i n  f i g u r e s  
2 - 4 .  Es t imates  us ing the  equat ions  should be considered less . 
r e l i a b l e  f o r  s i t e s  having combinations. b f  phys ica l  and c l i m a t i c  

f e a t u r e s  not  sampled. 
The b a s i s  f o r  computing t h e  phys ica l  parameters was t h e  U.S. 

Geological  Survey and Canadian topographic maps and the se  a re  rec- 
ommended f o r  use with t h e  equa t ions .  The c l i m a t i c  parameters 'were 

computed us ing  f i g u r e r  5 and 6 and the se  are recommended f o r  use 
with  the  equa t ions .  Mean annual p r e c i p i t a t i o n  i s  h igh ly  s i g n i f i -  

cant i n  t he  equat ions  because i t  is the  p r i n c i p a l  i n d i c a t o r  of 
reg iona l  c l i m a t i c  d i f f e r e n c e s .  The map of mean annual p r e c i p i t a -  

t i o n  i s  very  inexac t .  A comparison between mean annual runoff 

Standdrd error ( wrcent ) 
(Accuracy goals ) 
10- year record 

5 

22 

12 

22 

22 

13 

12 

18 

Regression eqmtion 

39 

39 

51 

5 5 

53 

50 

55 

190 



Peak d i s c h a r g e  on ly  s t a t i o n  x Complete record 

Mean annual p r e c i p i t a t i o n  ( inches)  

3 2  



Peak discharge only station x Complete record 

Mean annual precipitation (inches) 

Figure 3.--Combinations of mean annual precipitation and areas 
of lakes and ponds. 

Peak discharge only station X Complete record 

Mean annual precipitation (inches) 

Figure 4.--Combinations of mean annual precipitation and glaciers. 







f o r  Alaskan gaging  s t a t i o n s  and mean annual  p r e c i p i t a t i o n  f o r  the 

co r respond ing  g a g i n g - s t a t i o n  d r a i n a g e  b a s i n s  de termined from 

f i g u r e  5 shows t h a t  f o r  60 pe rcen t .  of t h e  gaging s t a t i o n s ,  t h e  - 
gaged runof f  exceeds  qhe computed p r e c i p i t a t i o n .  The d i f f e r e n c e s  

a r e  a s  h i g h  a s  193 inches  of gaged runof f  correspondi , ig  t o  52 ' 

i n c h e s  of  computed p r e c i p i t a t i o n .  Thus, t h e  r e g r e s s i o n  e q u a t i o n s  

a r e  l i m i t e d  i n  r e l i a b i l i t y  c h i e f l y  by inadequa te  c l i m a t i c  maps. 

The r e g r e s s i o n  e q u a t i o n s  a r e  f i t t e d  t o  t h e  e n t i r e  d a t a  s e t  

from a l l  t h e  sample-gaging s t a t i o n s .  This  was done (1)  t o  p r o v i d e  

r e g i o n a f  i n f o r m a t i o n  f o r  any s i t e  on any s t r eam i n  Alaska ,  ( 2 )  

because  t h e  t o t a l  g a g i n g - s t a t i o n  sample i s  s m a l l ,  and ( 3 )  because  
t h e  boundar i e s  f o r  s u b d i v i d i n g  Alaska f o r  s u b r e g i o n a l  a n a l y s i s  a r e  
i n d e f i n i t e .  Geographica l  d i s t r i b u t i o n  of gaging s t a t i o n s  used  i n  
t h e  r e g r e s s i o n s  i s  shown i n  f i g u r e  7 .  By comparing t h e  b a s i n  
p h y s i c a l  and c l i m a t i c  c h a r a c t e r i s t i c s  w i t h  t h e  g a g i n g - s t a t i o n  

l o c a t i o n s ,  the  fo l lo l s ing  weaknesses i n  t h e  sample network may 
b e  s e e n :  

1. Most of t h e  gaging s t a t i o n s  a r e  i n  s o u t h e a s t  Alaska ,  
on t h e  Kenai P e n i n s u l a ,  o r  n e a r  Anchorage; t h e  r e s t  
of  Alaska i s  most ly  ungaged. 

2 .  The gaging  s t a t i o n s  i n  s o u t h e a s t ,  Alaska a r e  most ly  
on s t r eams  hzving  l a k e  s t o r a g e  ( f o r  h y d r o e l e c t r i c  
power s t u d i e s )  and t h e  d a t a  o b t a i n e d  a t  t h e s e  s t a t i o n s  

a r e  thus  b i a s e d  toward s t r eams  having  l a k e  s t o r a g e .  

3 .  I n t e r i o r  gaging s t a t i o n s  a r e  a lmost  a l l  on l a r g e  

s t r eams  and t h e  d a t a  from t h e s e  s t a t i o n s  a r e  n o t  
i n d i c a t i v e  of  s m a l l  s t r eams  . 

4 .  The r e g r e s s i o n s  . f o r  peak d i s c h a r g e  were b a i e d  on peak- 
flow. c h a r a c t e r i s t i c s  f o r  on ly  as much as twice  t h e  l e n g t h  
of r e c o r d .  For example, i f  a s t a t i o n  had on ly  5 y e a r s  of 
r e c o r d ,  on ly  t h 6  2-year ,  5 - y e a r ,  and 10-yea r  f l o o d  cha rac -  
t e r i s t i c s  were used  i n  t h e  r e g r e s s i o n .  The r e s u l t  i s  

t h a t  on ly  24 gaging s t a t i o n s  with a  minimum of about  25  

y e a r s  of r e c o r d  a r e  a v a i l a b l e  on which t o  develop  a 50- 

y e a r - f l o o d  r e g r e s s i o n  e q u a t i o n .  This  e q u a t i o n  i s  e spe -  
c i a l l y  weak because  none o f  t h e  sample s t a t i o n s  on s t r eams  
having. d r a i n a g e - b a s i n  a r e a s  s m a l l e r  t han  about  1 ,500 
s q u a r e  mi l e s  were n o r t h  of t h e  Alaska Range. 



P r i n c i p a l  Streams of Alaska 

The accuracy goal  f o r  p r i n c i p a l  s treams i s  t he  accuracy equiv- 

a l e n t  t o  t h a t  of a 25-year record.  Although t h e  r eg re s s ion  equa- 
t i o n s  can be app l i ed  t o  p r i n c i p a l  s t reams ,  . they do no t  meet t h e  

accuracy goals  f o r  any flow character is ti,^, The accuracy goal can 
be  met by opera t ing  gaging s t a t i o n s  a t  s e l e c t e d  p o i n t s ,  This 

eva lua t ion  cons i s t ed  of i d e n t i f y i n g  t h e  p r i n c i p a l  s treams i n  Alaska 
and then reviewing the  stream gaging accomplished on t h e  p r i n c i p a l  

s t r e  ams . 
There a r e  175 streams i n  Alaska t h a t  d r a i n  bas in s  of about 

1,000 square  miles o r  l a r g e r .  O f  t he se ,  26 d r a i n  bas in s  of 5,000 
square  miles  o r  more, Table 8 l i s t s  t he se  26 l a r g e s t  s t reams .  

Many of t he se  streams a r e  i n  p r a c t i c a l l y  uninhabi ted a r e a s .  Commu- 

n i t i e s ,  mostly smal l ,  have bean s e t t l e d  along some of t he  s t reams.  

The streams provide access t o  Alaska 's  i n t e r i o r .  Also, t h e  streams 
a r e  va luab le  f i s h  and w i l d l i f e  h a b i t a t ,  have h y d r o e l e c t r i c  power 

p o t e n t i a l ,  and l a r g e  cool ing-water  p o t e n t i a l .  Economic development 
p lanning w i l l  r equ i r e  informat ion on streamflow c h a r a c t e r i s t i c s  sf 

t h e  p r i n c i p a l  s treams . 
T h i r t y - f i v e  gaging s t a t i o n s  a r e  c u r r e n t l y  operated on 26 p r i n -  

c i p a l  s treams i n  Alaska. None of t h e  gaging s t a t i o n s  have 25 yea r s  I 

s f  record ,  ~ l t h o u g h  10 have records  of about 20 yea r s .  Location 
s f  t h e s e  gaging s t a t i o n s  i s  shown i n  f i g u r e  7.  Seven gaging 
s t a t i o n s  on p r i n c i p a l  streams have been discont inued,  al though t h e  

1 
I records  were l e s s  than 25 years  long. Q 

Regulated Streams 

Severa l  minor s t r s a m s  i n  Alaska a r e  r egu la t ed  -for hydroelec-  

t r i c  power .generat ion,  i n d u s t r i a l  use ,  and domestic wate r  supply .  
some, are mostly o r  completely r egu la t ed .  I n  s e v e r a l  c a s e s ,  s t r e a k -  
gaging records  p r i o r  t o  r egu la t i on  a r e  a v a i l a b l e  f o r  eva lua t ing  

t h e  n a t u r a l  streamflow c h a r a c t e r i s t i c s .  Records a r e  not being 
c o l l e c t e d  f o r  eva lua t ing  t he  c h a r a c t e r i s t i c s  of r egu la t ed  stream- 

flow under p r e sen t  p a t t e r n  of r e g b l a t i o n  on these  s t reams.  



Table 8.--Twenty-six largest.  streams of Alaska. 

Drai-nage 
area a t  
mou th 
(sq m i )  
.-- .- 

327,600 

49,000 

45,000 
44,000 

32,490 
24,000 
23,300 
20,000 

20,000 

12,000 
. 12,000 

11,000 
10,700 
10,000 
9,900 

I 
Stream name 

Yukon R 

Kuskokwim R 

Porcupine R 
Tamna R 

Koyukuk R 
Copper R 
Colville R 
Stikine R 

Susitna R 

Innoko R 
Noatak R 

Alsek R 
Kobuk R 
Nushagak R 
Chandalar R 

Drairiage 
area a t  
gaging 
station 
Is4 m i )  

113,500 

199,400 
259,000 
296,000 

11,700 
31,100 
29 , 500 

3,280 

6,800 
8,550 

13,500 
27,500 
18,700 
20,600 

8,200 

950 
.4,140 
6,500 

12,000 

6,570 

9,330 

. Tributary 
to -  

Bering Sea 

Bering Sea 

Yukon R 
Yukon R 

Yukon R 
Pacific Ocean 
Arctic Ocean 
Pacific Ocean 

Pacific Oced 

Yukon R 
Arctic Ocean 

Pacific Ocean 
Arctic Ocean 
Bering Sea 
Yukon R 

. Gaging-station name 

Yukon R at  Eagle 
( a t  Canada. ~ o u n d a r ~ )  
Yukon R a t  Rampart 
Yukon R a t  Ruby 
~ukqn R at Kaltag 
Kuskokwim R at McGrath 
Kuskokwim R at Crooked Creek 
Porcupine R nr Fort Yukon 
Chisana R a t  Northway Jc t .  
(head of Tanana River) 
Tanana R nr Tok 
Tanana R nr  Tanacross 
Tanana R at B i g  Delta 
Tanana R a t  Nenam 
Koyukuk R at Hughes 
Copper R nr Chitina 

Stikine R nr Telegraph Creek, B.C. 
(Canadian s ta t ion)  
Susitna R n r  Denali 
Sus i tm R nr Cantwell 
Susitna R a t  Gold Creek 

Noatak R n r  Noebtak 
(NO winter records) 

Kobuk R a t  Ambler 

Chandalar R n r  Venetie 

Years 
of 

record 
(1969) 

21 

12 
13 
10 
6 

18 
5 

20 

3 
16 
8 
7 
9 

14 

10 
8 

20 

4 

4 

6 

Year 
hiscon- 
tinusd 

-- 

1967 

1967 

1953 

1957 



table 8. --Twenty-six largest streams of Alaska--concluded . 

Drainage 
B F C ~  at  
rrou t h  
(sq m i )  

9, u00 

8,000 
7,500 
6,600 

6,500 
6,200 

Stream name 

Kvichak R 
Chitina R 

-Kantishna. R 
Taku R . 
Yentna R 
Black R 

Tributary 
to- 

. Bering Sea 
Copper R 
Tanam R 
pacific ocean 

~ u s i t m  R 
Porcupine R 
Whfte R 
Chandalar R 
Yukon R 
Kuskokwim R 
Arctic Ocean 

6,000 
5,800 
5,500 
5,000 

Fortymile R 
East Fork Chandalar 
Nowitna R 
Rolitna R 

Drainage 
area a t  

. gaging 
station 
(sq m i l  

5,000 Sagavanirktok R 

. Gaging-station n b e  

2 

Years 
of 

record 
(1969) 

6,500 

. 6,000 

Year 
hiscon- 
tinued 

Kvichak R at  Igiugig 

Taku R nr Tulsequah, B.C 
( ~ a n a d i a n  stat ion)  



Long-Term Streamf low Data 

Long-term n a t u r a l  changes i n  mean flow o r  i n  t h e  v a r i a b i l i t y  
of flow can be monitored by a very smal l  'network of both  complete- 

and p a r t i a l - r e c o r d  s t a t i o n s  on n a t u r a l - f  low streams . These s t a -  
t ions  must be placed on streams d ra in ing  bas ins  t h a t  have undergone 

no s i g n i f i c a n t  manmade changes dur ing t he  per iod  of record and t h a t  

a r e  expected t o  remain s o  i n  t h e  f u t u r e .  These s t a t i o n s  should  be 

well d i s t r i b u t e d  a r e a l l y  and should b e  l oca t ed  i n  bas ins  having 
d i f f e r i n g  phys ica l  c h a r a c t e r i s  t i c s .  

Two gaging s t a t i o n s  have been des ignated as  benchmark s t a t i o n s , "  
bu t  t h i s  number i s  inadequate f o r  Alaska. These s t a t i o n s  a r e  i n d i -  

c a t ed  i n  t a b l e  4 under column 1 "B." Four s t a t i o n s  i n  t h e  e x i s t i n g  

Alaska network could se rve  as long-term t r e n d  s t a t i o n s .  These are  
i n d i c a t e d  by underscoring "Btt i n  column 1 of t a b l e  4 .  

Environmental Data 

The goals  f o r  t h i s  type of d a t a  cannot be met by e x i s t i n g  
informat ion,  because very l i t t l e  a t t e n t i o n  has been given t o  c o l -  
l e c t i o n  and compilat ion.  of d a t a  on t h e  environment. Environmental 
d a t a  should be included i n  f u t u r e  programming t o  s a t i s f y  t h e  needs 

f o r  such data i n  r e sea rch ,  p lanning,  des ign,  and opera t ion  of 

w a t e r - r e l a t e d  f a c i l i t i e s .  

THE PROPOSED PROGRAM 

The informat ion developed i n  d i f f e r e n t  segments of t h i s  s tudy  
a 

has been merged t o  p l an  a streamflow-information program t h a t  will 
even tua l ly  attain as many of t h e  goals  as pos s ib l e  w i t h i n  t h e  
l i m i f s  o f  a v a i l a b l e  funds.  For the  optimum program, a balance must 

be maintained between da t a  c o l l e c t i o n  and da t a  a n a l y s i s .  Continu- 

ous i n t e r a c t i o n  between t h e  t w o  i s  needed, no t  only t o  ga in  a b e t t e r  

understanding of the  hydrologic  system, b u t  also t o  guide f u t u r e  
eva lua t ion  of t h e  program i n  meeting ever-changing needs and i n  

adapt ing t o  changing technology. 



Data  f o r  C u r r e n t  Use 

The o p e r a t i o n  of  45  s t a t i o n s  i d e n t i f i e d  a s  c u r r e n t - p u r p o s e  

s t a t i o n s  i n  t a b l e  4 w i l l  b e  c o n t i n u e d  as l o n g  a s  s p e c i f i c  needs 

d i c t a t e .  The changing  needs  w i l l  be  a s s e s s e d  c o n t i n u o u s l y ,  and 

t h e  d a t a - c o l l e c t i o n  network w i l l  b e  m o d i f i e d  by adding  o r  d i s c o n -  

t i n u i n g  s t a t i o n s  a s  r e q u i r e d .  The d a t a  r equ i r emen t s  f o r  each  s i t e  

w i l l  b e  examined t o  de t e rmine  whether  a  con t inuous  r e c o r d  o f  d i s -  

cha rge  i s  needed o r  whe the r  measurement o f  s p e c i f i c - f l o w  c h a r a c -  

t e r i s t i c s ,  such  as peak f low o r  i n s t a n t a n e o u s  f l o w ,  w i l l  s u f f i c e .  

Changes p l anned  i n  t h e  c u r r e n t - p u r p o s e  s t a t i o n  network 

i n d i c a t e d  i n  t a b l e  4 , '  i n c l u d e :  

1. The two s t a t i o n s ,  15-0520.00 and 15-2190.00, shown i n  

t a b l e  4  a s  no l o n g e r  needed f o r  c u r r e n t - u s e  d a t a  a r e  

p l anned  f o r  c o n t i n u i n g  o p e r a t i o n  a s  p l a n n i n g  and d e s i g n  

s t a t i o n s  (minor  s t r e a m s )  f o r  a  minimum o f  20 years of 

r e c o r d  e a c h .  

2 .  The s i x  s t a t i o n s  on Amchitka I s l a n d ,  Nos. 1 5 -  2976.40, 

2976.50, 2976 .55 ,  2976 .60 ,  2976.80, and 2976.90, w i l l  

b e  d i s c o n t i n u e d  from. t h e  Alaska  Dis t r ic t  U.S. ~ e o l b g i c a l  

Survey network because  of  l o s s  of f i n a n c i n g .  

3 .  Five  new gaging  s t a t i o n s  a r e  p l anned  f o r  i n s t a l l a t i o n  

w i t h i n  two y e a r s  f o r  t h e  Corps of Engineers1 .  needs  

f o r  c u r r e n t - u s e  d a t a  For  f l o o d - c o n t r o l  o p e r a t i o n s  i n  
t h e  Chena R ive r  b a s i n .  

4.  G a g i n g - s t a t i o n  15-2766.00 w i l l  b e  i n s t a l l e d  f o r  t h e  

A i r  Force  t o  p r o v i d e  c u r r e n t - u s e  d a t a  f o r  c o o l i n g -  

w a t e r  management. 

5. Nine new and two d i s c o n t i n u e d  s t a t i o n s  w i l l  be  

i n s t a l l e d  d u r i n g  19-70 f o r  t h e  Alaska  D i s t r i c t  U.S. 

G e o l o g i c a l  Survey t o  p r o v i d e  c u r r e n t - u s e  d a t a  f o r  

a s s e s s i n g  env i ronmen ta l  impacts  o f  t h e  Trans-Alaska  

P i p e l i n e  System. 



Data f o r  Planning and Design 

Natura l  Flow, Minor Streams 

Some method of r e g i o n a l i z a t i o n  is r equ i r ed  t o  de f i ne  s t ream- 

flow c h a r a c t e r i s t i c s  f o r  minor s t reams.  Thus, t o  p'rovide an 

adequate  b a s i s  f o r  f u t u r e  r e g i o n a l i z a t i o n ,  t h e  d a t a - c o l l e c t i o n  
program must sample streams r e p r e s e n t i n g  each combination of  con- 
d i t i o n s  t h a t  most a f f e c t  t he  s p a t i a l  v a r i a b i l i t y  of s treamflow 

c h a r a c t e r i s t i c s .  Also, an adequate l eng th  of r ecord  must be 
c o l l e c t e d  a t  each sample s i t e  t o  provide  adequate time-sampling 

accuracy.  This  s tudy  i n d i c a t e s  t h a t  t he  Alaska network sampling 
t h e  s p a t i a l  v a r i a b i l i t y  i s  inadequate .  Also, i t  shows t h a t  20-year 

records  of s treamflow d a t a  a r e  gene ra l l y  adequate .  I n  t a b l e  4 ,  
column 6 ,  "H" i n d i c a t e s  s t a t i o n s  t h a t  provide  p lanning and des ign 

in fo rmat ion  on minor s tkeams. .  
The minor s t reams planning and des ign  network should  sample a 

range of b a s i n  s i z e s  from l e s s  than 10 t o  about 1,000 square  mi les  
. i n  mountains, p l a t e a u s ,  and lowlands (Wahrhaftig, 1965) i n  each 

subregion of Alaska as des igna ted  by t h e  Water Resources Council ,  

... . 1968.. AP~o . . ,  each c l i m a t i c  zone should  be  .sampled (Searby, 19681.. 
Table 8 i s  a network des ign framework f o r  minor s t ream sampling i n  
Alaska .  The combination of  cond i t ions  i n d i c a t e d  by each c e l l  i n  

t h e  mat r ix  could be expected  t o  produce d i f f e r e n t  s treamf low char -  
a c t e r i s t i c s  from t h e  o t h e r s .  The c e l l s  con ta in ing  symbols show 

that  t h e  i n d i c a t e d  streamflow cond i t ions  e x i s t  and should  be 

sampled i f  t h e  r e g i o n a l i z a t i o n  is  t o  apply t o  those  cond i t i ons .  
Forty-two new gaging s t a t i o n s  a r e  proposed f o r  a d d i t i o n  t o  t h e  

p lanning and des ign  network of minor s t reams .  They. include  some 

c u r r e n t l y  opera ted  c r e s t - s t a g e  gages,  p r ev ious ly  d i scon t inued  
s h o r t -  term s t a t i o n s  , and a few s i t e s  where some reconnaissance  
i n d i c a t e s  a  gaging s t a t i o n  might be s u c c e s s f u l l y  opera ted .  As 

reconnaissance  exper ience  i s  gained i n  t h e  Southwest,  ~ o r t h w e s  t ,  

and A r c t i c  Slope subreg ions ,  a d d i t i o n a l  gaging s t a t i o n s  w i l l  be 

proposed f o r  a d d i t i o n  t o  t h e  network. Twelve gaging s t a t i o n s  i n  . 

t h i s  network have provided a t  l e a s t  20 yea r s  of r ecord  and a r e  

cons ide red  t o  have s u f f i c i e n t  r ecord  f o r  t h i s  purpose. S e v e r a l ,  

however, a l s o  provide  d a t a  f o r  o t h e r - p u r p o s e s ,  some of which have 

n o t  been s a t i s f i e d .  Ten o t h e r  s t a t i o n s  have a minimum of  20 years  

. of record  and have a l r eady  been d i scon t inued .  



Table 9.--Alaska reg ion  planning and design network 
(minor streams). 

- . *. 
X - Gaging station needed but not yet proposed. 
A - Number of 20-year gaging station records. 
B - Number of current gaging stations. 
C - Number of proposed additional gaging,stations. 

Sauth- central 

Southwest 



Research is  needed i n t o  s h o r t - c u t  methods of ob ta in ing  pre -  

l iminary  planning and design da ta  i n  a reas  where time and funds do 

no t  permit  conventional  s t ream gaging. Channel geometry ana lys i s  
i s  proposed as a method t h a t  might provide t h i s  k ind of informat ion.  

L 

' A network of c r e s t - s t a g e  gagep is  c u r r e n t l y  operated t o  provide 
a d d i t i o n a l  f lood  da t a  on smal l  s t reams.  This network w i l l  be 
expanded as funds permit  and w i l l  supplement the  complete-record 
gag ing - s t a t i on  network. 

The r eg re s s ion  ana lys i s  has shown t h a t  no t  only a r e  more 

gaging s t a t i o n s  needed. b u t  a l s o  b e t t e r  d e f i n i t i o n  of c l i m a t i c  con- 

d i t i o n s  i s  necessary t o  improve r e g i o n a l i z a t i o n  of streamflow 
c h a r a c t e r i s t i c s .  I t  i s  proposed t h a t  p r e c i p i t a t i o n  records  a l s o  

be c o l l e c t e d  a t  s e l e c t e d  gaging s t a t i o n s  . These p r e c i p i t a t i o n  
records  could s i g n i f i c a n t l y  improve t h e  d e f i n i t i o n  of c l i m a t i c  

condi t ions  t h a t  a f f e c t  s treamilow. 

Natural  Flow, P r i n c i p a l  Streams 

The ob j ec t i ve s  f o r  p r i n c i p a l  s treams a r e  proposed t o  be- 

. a t t a i n e d  by sampling . . progress ive ly  doubled increments of drainage 

a r e a  from 'a lower l i m i t  df about 1 , 0 0 0  square mi l e s ,  The accuracy 
goal  of 25 yea r s  of record has not  been met a t  any p r i n c i p a l  
s tream-gaging s t a t i o n  i n  Alaska. The 35 gaging s t a t i o n s  6n p r i n -  
c i p a l  s treams a r e  proposed t o  b e  operated f o r  25 yea r s  each.  

Three discont inued gaging s t a t i o n s  on p r i n c i p a l  s treams a r e  
proposed f o r  r e a c t i v a t i o n .  

P r i o r i t y  f o r  'proposing add i , t iona l  p r i n c i p a l  s tream-gaging 

s t a t i o n s  should be based on: 

1. ' Drainage-basin s i z e  
2 .  Economic development p o t e n t i a l  
3 .  I n t e r n a t i o n a l  boundary s treamflow 

. 4.  Gaging cos t s  

A t  t h i s  t ime,  19 a d d i t i o n a l  . gaging . s t a t i o n s  a r e  proposed on 
. , p r i n c i p a l  s t reams,  as shown i n  t a b l e  4 .  A s  hydrologic  experience 

is  gained,  amany a d d i t i o n a l  gaging s t a t i o n s  should be proposed t o  

reach our o b j e c t i v e s .  



Regulated-Flow Streams 

The f u t u r e  d a t a  program should inc lude  prov is ions  t o  c o l l e c t  

records  o f .  inf low,  outflow,. r e s e r v o i r  con t en t s ,  d i v e r s i o n s ,  and 

o t h e r  p e r t i n e n t  hydro log ic  d a t a  a t  t he  major r e s e r v o i r s  i n  t h e  

regu la ted-s t ream systems.  The gaging s t a t i o n  15-0340.00, Long 

River near  Juneau, i s  the  only gaging s t a t i o n  now i n  t h i s  ca tegory.  
Others w i l l  be proposed. 

Data t o  Define Long-Term Trends i n  Streamflow 

Benchmark s t a t i o n s  15-0220.0.0, Harding River nea r  Wrangell, 

and 1 5 -  2927.00, Talkeetna  River near  Ta lkee tna ,  should be' con t in -  

e d .  Two benchmark s t a t i o n s  should  be opera ted  i n  each of t h e  s i x  
Water Resources Council subregions as  a minimum. Where a  sub-  

region i s  i n  more than one c l i m a t i c  zone o r  physiographic  province,  
a d d i t i o n a l  long- term t r end  s t a t i o n s  should be opera ted ,  Seven 
a d d i t i o n a l  long-term t r end  s t a t i o n s  a r e  now proposed and more w i l l  

be proposed as hydrologic  exper ience i s  gained. 
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Appendix 1.--Surface-water stations in Alaska. 

Sta.  No. 
15- 

Drainage 
hxea I 

(sq.Mi.) , 
Station Name 

Record length i n  years 
(Dstes are last  continuous p e r i d  

of record) 
Daily I Peak 

SOrnEAST SUrnEGION 
I 

6( 1963- 
lo(1930-4O) 

6(1963- 

24( 1947- 

84 

80 $ 8.5 
45.3 
8.80 

15 9 5 1 

0Od0.00 
0100.00 
0105.00 
0115.00 
d119.00 

0120.00 

6( i963- 
I 

S( 1964- 

Salmon R n r  Hyder 
Davis R nr Hyder 
Halibut Bay t r i b  n r  Hyder 
Red R n r  Metlakatla 

' Cabin C nr Ketchikan 

Winstanley C n r  Ketchikan 
0140.00 
0156.00 
0160 .OO 

Punchbowl L 0 nr Ketchikan 
Klahini R nr Bell Island 
Short C nr B e l l  Island 

I 2  
58.0 
20 

0130.00 

.0190.00 
. 0200.00 

.0201.00 
0220.00 
0240.00 

0260.00 
0280.00 
0300.00 
0310.00 
031'7.00 

9320.00 
03b. 00 
0360.00 
0380.00 
0400.00 

0420 .OO 
04.40 .00 
0460.00 
0lc80 .OO 
0500 .OO 

0520.00 
0525.00 
0528.00 
0538.00 
05kO.00 

70923-30) 
~(1967- 
3(1922-25) ' 

I 

Shelokum L 0 n r  Bell Island lo(1915-25) 

Black Bear C nr Meyers Chuck 4(lg63-  
Tyee C nr WrangeU 4(192'+27) 
Tyee C a t  mouth nr WrangeU 6 . 1  G(1.963-69) 
Harding R nr Wrangell 67.4 18( 19 51- 
MlU C nr WrangeU. 5( 1927-28) 

Cascade C nr Petersburg 23.0 34(1946- 
Scenery C nr Petersburg 30.0 k(1953-54) 
Sweetheart Falls C nr Juneau 27 ll(191G27) - 
Long R ab ~ o n g  L nr Juneau 8. . ; 4(1965- 
Long Lake n r  Juneau 30.2 r 2(1913-15) 

! 
Long L 0 nr Juneau 
Long R nr Juneau 
Sped R nr Juneau 
Crater C n r  Juneau 
Dorothy C nr Juneau 

Carlson C, Sunny Cv n r  Juneau 
Carlson C n r  Juneau 
Grindstone C n r  Juneau 
Sheep C nr  Juneau 
Gold C a t  Juneau 

Lemon C n r  Juneau 
MendenhaU R nr Auke Bay 
Montana C nr Auke Bay 
U k e  C at  Auke Bay 
Auke C a t  Auke B y  

30.2 
32.5' 

226 
11.4' 
15.2 

22.3 
24.3 
3.6 
4.5 
9.7 

12.1 
85.1 
15.5 

2(1913-15) 
!34(1951- 
1 11(1960- ' 
,15(1927-32) 
l k o ( 1 9 ~ - 6 7 )  
I 

'6(1914-20) 
10(1951-61) 
4( 1916-20 ) 
29(1946-' 
25(1950- : 

18( 19 51- 
4(1965- 
4(1965- 

2.5 
3.7 

6(1963- 
10(1-962- 
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~ 6 2 0 .  ti0 
0640.~~ 

~ ~ 0 6 9  .OO 
i.680.0~ 
Oi'00.CO 
C72C: .00 
12,722 .GO 

0740.00 
0700.00 
~750 .GO 
QSOO .C3 
0805.00 

~dl5.00 
0813.00 
~820.00 
0840.00 
0650.00 

n551 ::lo 
CTJ52.00 
,{j853.0C 
~B54.01'; 
,,2856.00 

"57.00 
,2'858.03 
~960.00 
2865 .OO 
~e66.00 

Ward C nr ~acker 
Ketchikan C a t  Ketchikan 

Bexver Falls C nr Ketchikan 
bhhorie;r C nr Ketchikan 
hlls C n r  Ketchikan 
Firh C n r  Ketchikan 
Se- Level C. pr Ketchikan 

E l l a  C n r  Ketchikan 
b n z a n i t a  C nr Ketchikan 
Grace C n r  Ketchikan 
Orchard C nr Bell Island 
T r a i t o r s  R n r  Bell Island 

sts.ne;r c n r  Craig 
N B Trocadero C n r  Hydaburg 
Re:molds C nr . Hydaburg 
Myrtle C a t  Nibladk 
S a l t e r y  C nr Kasaan 

0id Tom C n r  Kasaan 
Dog Salmon C nr Hollis 
Cabin C nr Kasaan 
Virq in is  c nr %saan 
Indian C nr Hollis 

Harris R nr Hollis 
Wybeso C at Hollis 
arts R m ~asaan 
Neck .C nr Point  Baker 
B i g  C nr Point  Baker 

14.0 
13.5 

5-9  
5.70 
36.5 
32.1 
1 . 6  

19-7 
33.9 
30.2 
59 
20.8 

51.6 
17.4 

5.7 
3.9 
5-53 

5 .go 
1b.8 

6.83 
3.08 
5.62 

28.7 
15 .1 
4 - 5 
17.0 
11.2 

! 10(1948- 58) 
; lO(lg64-6'7) 

1 11( 1927-32 ) 
i 24(l947- 58) 
I 23 ! 1946- 59 
1 51(1938) 
I 
I 
I 

! 22(1947-58) 
1 32(1947-67) 

15(19b3-68) 
12( 1915-27 
5(1964-68) 

5( 1964- 
2(1967- 

1 '5( 1951- 56 
4( 1917-21 ) 

' 
i 2(1962-64) 

20(1949- 

~(1962- 64) 
~(1962-64) 
15(1949-64). 

15( 1949-64) 
l4( 1949-43 ) 
7( 1915-22 
?( 1960-67) 
6( 1963- 

6(1963- 

6(  1963- 



Sta. No, 
_15- 
0870.00 
0872.00 
0875.00 
0880.00 
~00.00 

1.--8urlace-water stations in Alaska 
I 

Station Name 

Mill C at Wrangell 
Ihmer Slough at Petersburg 
Twin C nr Petersburg 

h i m g e  
Area 
(Sq.Mi. ) 

Record length in years 
(Dates are last co~tinuous ~ e r i o d  

5(1951-56) 
1 4( 1965- 

4( 1965- 
16( 19 51- 67 
k(1922-26) 

250957- 
1 17(1951-68) 

170951-68) 
~(1918-20) 

Sawmill C nr Sltka 
Green L 0 nr Sitka 

hksoutof R rn Port Alexander 
Sashin C nr Big Port Walter 
E,B Lovers Cv C n r  Bg Pt Wal 
Deer L 0 nr Port Alexander 
coa l  C nr Baranof 

Baranof Ic a t  Baranof 
I 
Tabtz  C nr Earanof 
Ihsselborg C nr Angoon 
/porcupine R n r  Chichagof 

of 
Daily 

3.82 
1 39 .o 

31 
I 26 

2.68 

7.41 
28.5 

32.0 
17.5 
56.2 
7.12 

record) . 

Pebk 

30966- 

Fall, C nr Chichagof 

Kadashan R ab Hook C nr Tena~e 
Hook C ab t r ib  nr Tenakee 
Hook C ab Kadashan R nr Tenake 
Tonalite C nr Tenakee 
Kadashan R nr Tenakee . 

Pavlof R nr Tenakee 
Hilda C nr Douglas 
Lawson C at Douglas 
Fish C nr Auke Bay 

2(1918-20) 

10.4 O( 1968- 
4.90 1 l(1967- 

2( 1966- 
1c:z9 i o(1968- 

3( 1965- 

24.3 
2.62 1 2( 1966- 
2.98 2(1966- 
13.6 1 lo(1958- 

SOUTH-CENTRAL SUBREGION 
Copper R trib nr Slam 
Oakona R at m o m  
Dry C rrr GlennaUen 
L Nelchina R tr ib ar Eureka 
Moose C tr ib a t  GlennaUen 

Tazljina R n r  Glennallen 
mutiria I3 at Copper Center 
Tonsina R at Tonslna 
Squirrel C at Tonsina 
Rock c nr ~onsina 

Fivemile C LW Chitina 
Tebay R nr Chitina 
Copper R nr chitin3 
Boulder C nr Tiekel 
P t a * ~  C trtb nr Veldez 

50963- 

5( 1963- 
4( 1964- 
5( 1963- 

2( 1963- 65 
~(1966- 

5( 1963- 

5( 1963- 
3( 1965- 

6 ~ 2 ' ~ ~  
11.4 
7.81 
7.X 

2,670 
880 
420 
70.5 
14.3 

13.2 
55.4 

20,600 
9.80 
0.44 

20(154g-68) 

r 
.. 

17(1952- 
19( 1949-67 
18( 1950- 
30965- 

3(19&-65) 
15( 1955- 



Appendix 1.--Surface-wat tr stations ia Uasks, 

2360.40 
2335.00 
2386.00 
2390.00 
2395.00 

2398.9~ 
2399.00 
2400 .OO 
2405.01; 
2416 .OG 

2420.00 
2435.05 
2439.53 
2440.00 
2460.00 

2480.00 
2500.00 
2518.00 
2530.00 
2540.00 

2580.00 
2600.00 
2605.00 
2610.00 
2640.00 

2663 .OO 
2665.00 
2679.00 
2680.00 
2695.00 

Lost C nr Sevard 
Lokell C at Semrd 
Spruce C nr Seward 
Bradley R nr Homer 
Fritz C nr Homer 

Diamond C nr Homer 
Anchor R nr Anchor Point 
Anchor R at Anchor Point 
Cook Inlet trib nr Nfnilchik 
NiniLchik R at  Ninilchik 

Kasilof R nr Kasilof 
Snow R nr Divide 
Porcupine C nr Primro~e 
Ptarmigan C at Lawing 
Grant C n r  Moose Pass 

Trail R nr Lawing 
Fal ls  C nr L a w i n g  
Quartz C at Gilpatricks 
Crescent C nr Moose Pass 
Crescent c n r  Cooper Landing 

Kenai R at Cooper Landing 
Cooper c nr Cooper Landing 
Stetson C nr Cooper Landing 
Cooper c at mth nr Cooper h r  
Russian R nr Cooper Landing 

Kenai R at Soldotna 
Beaver C at Kenai 
Resurrection C nr Hope 
Resurrection C at Hope 
,Granite C nr Portage 

7.96 
4.02 
9 .26 
54.0 
10.4 

5 35 
133 
226 

~ 6 9  
131 

738 
99.8 
16.8 
32.6 
14.2 

181 
11.8 
9 .41 
21.4 
31 .7 

634 
31.8 
8.6 

. 48. o 
61.8 

2,010 
51 
149 
162 
28.2 

2(1948-$0) 
3(1965-68) 
1( 1967- 
12( 1957- 

.3(19b5- 
13( 1953-66 

5( 1963- 

19( 1.949- 
5( 1960-65) 

11(1947-58) 
11( 1947- 58) 

21( 1947 ) 

3(1957-60) 
-1~(1949-66) 

21(1947- 
lo( 1949- 59 
.5(1958-63) 
70957-64) 
7( 1947- 54) 

30965- 
o(1968- 
1( 1967- 
2( 194- 51) 

5( 1963- 

5( 1963- 

50963- 

2( 1966- 

5( 1963- 

5( l? 63- 
50963- 

2(1966- 

. 

1( 1967- 



Appendix 1.--Surihce-water stations In Alaska 

Drainage 
Record length in years 

Sta.  No. 

2701.00 
2704.00 
2719.00 
2725.30 
2725.50 

2728.00 
2731.00 
2739.00 
2740.00 
2743.00 

2745.00 
2746.00 
2747.00 
2748.00 
2750.00 

2751.00 
2760.00 
2765.00 
273.00 
2772.00 

2776.00 
2778.00 
27e0 .00 
2800.00 
2810.00 

2815.00 
2820.00 
2823 .OO 
2824.00 
2835.00 

28b .OO 
2860.00 
2900.00 
2910.00 
2911.00 

2912.00 
2915.00 
2920.00 
2924.00 
2927.00 
2928.00 

(Dstes a m  lmst 
- of . .  . , Daily + 

, 30965- 

2(1966- 
21(1947- 

2(1966- 
1( 1967- 

lo( 19 $8- 

2( 1966- 
22 ( 19 46- 
5( 1963- 
~(1966- 

2(1960-62) 
2(1960-62) 
~6(1gh6-62) 
16( 1946- 62 ) 
90959- ' 

13( 1955- 

19( 1949- 
5( 1949-54) 
2O( 1948- 
lo( 19 6S- 

lO(I.958- 
?( 1961- 
la( 1949- 
lo( 19 58- 
4( 1964- 

cmtincaus  per id  
record) 

-3eek 

5 1963- ' 
5 1963- I 
3( 1965- 
o(1.968- 

3( 1965- 
2 ( 19 66- 

1( 1967- 

o(1968- . 

1( 1967- 

3( 1965- 

3( 1965- 

3( 1965- 
5( 1963- 
3( 1965- 

5 ( 1963- 

5( 1963- 

Station Name 

Fresno C a t  Shield 
Donaldson C nr Wibel 
Cub C nr Sunrise 
California c at ~irdwood' 
Glacier C at Girdwood 

Rainbow C n r  Anchorage 
L Rabbit C nr  Anchorage 
S F Campbell C a t  Canyon Mth 
S F Campbell C nr Anchorage 
N F CampbeU C qr Anchorage 

L Campbell C nr Anchorage 
Campbell C nr Spenard 
Sand Lake nr Spenard 
SB of SF Chester C ar h c h o r a  
Chester C a t  Anchorage 

Chester C a t  Arctic Blvd. 
Ship C nr Anchorage 
Ship C a t  EJmendorf AFB 
Eagle R at %gle River 
Meadow C a t  Eagle River.  

E F Eklutna c nr ~ a b n e r  
W F Eklutna C nr % h e r  
Wutw L nr Palmer 
Eklutna C nr Palmer 
Knik R n r  Palmer 

Camp C pr Sheep Mtn Inn 
Caribou C n r  Sutton 
Pinochle C nr Sutton 
Puriton C nr Sdtton 
Eska C.nr Sutton 

mtanuski  R a t  Palmer 
Cottonwood C n r  Wasilla 
L Susitna R nr  Palmer 
Susitna R nr Denali 
Raft C n r  Denali 

&claren R nr Paxson 
Susitna R nr Cantwell 
Sdsitna R at  Gold Creek 
Chulitna R nr Talkeetna 
Thlkeetna R nr Talkeetna 
Montana C nr Montana 

Area 
(Sq.Mi. )l 

6.03 
4.07 
1.80 
6.96 
62 .O 

4.18 
6.22 
25.2 
30.4 
13.4 

2.68 
69 91 

10.8 
20.0 

29.3 
90.5 
113 
192 

7-43 

38 
26 
119 
119 

1,180 

3.09 
2% 
7 099 
8.51 
13.4 

2,070 
28.5 
61.9 

950 
4.33 

280 
4,140 
6,160 
2,570 
2,006 
164 



i? 
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Appendix 1.--Surface-water s ta t ions  in Alaska 

L 

2970.00 Dog Salmon C nr Ayakalik l(1960-61) 
2972.00 Wtle C nr Kodiak 5( 1963- 
2974.00 Elack Canyon C nr Kodiak 5( 1963- 
2974.50 M F Pillar C nr Kodiak o(1968-69) 
297T.00 Red Cloud C trib rtr Kodiak 5( 1963- 

SOUTHWEST SUBREGION 
2976.40 

e 

b 

29~6~50 
2976.55 

. 2976.60 
2976.80 

Limpet C on Amchitka Island . 1.69 
f i l l s  C on Amchitka Island 1.0 

- Clevenger C on Amchitka 0 5 
Constantine Spring on Amchit - 
Bridge C on Amchitka Island . 3.03 

2976.90 
2979.00 
2980.00 
3000.CO 
3005.00 

301$.00 
3020.00 
3028~00 
3029 .go 

: .  3030.00 

*YUKON SUBREGION 

White Alice C on Amchitka Is 
Eskimo C at King Salmon 
Tanalian R nr Port Alsworth ' 

Newhalen R nr Iliamna 
Kvichak R at Igiugig 

Allen R nr Aleknagik 
~u~ak%c R nr  Df llingham 
Grant L 0 nr Ueknagik 
Moody C' at Aleknagik 
Wood R nr Aleknagik 

3030.10 
3036.00 
3040.00 

1.0 
16.1 
200 

3,300 
6,500 

Si lver  Salmon C n r  Aleknagik 
Kuskokwim R at McGrath 
Kuskokwim R a t  Crooked Creek 

10.2 
11,700 
31,100 

2 .93 
1 ;02 

38.4 
113,500 

5.53 

3059.00 
3059.20 
3059.40 
3560.00 
3650.00 

Dennison Fork nr Tetlin Jct. 
W F t r i b  nr Tetlin Junction 
Taylor C nr Chicken 
Yukon R at Eagle 
Discovery F h e r  C n r  Eagle 



Appendix 1. --Surface-water stations in Alaskp 

Sta. No; 
15- 

3675 .OO 
3890 .OO 
3895 .00 
4385.00 
4398.00 

4680.00 
4699.00 
4700.00 
4710.00 
4715.00 

4720.00 
4736.00 
4739.50 
4740.00 
4760.00 

4760.50 
4762.00 
4763.00 
4764.00 
4780.00 . 

4780.10 
4780.40 
4780.50 
4780 .go 
4785.00 

4800.00 
4810.00 
4840 *00 
4850.00 
4852.00 

4930.00 
5ll0.00 
5120.00 
5140 -00 
5145.00 ' 

5155.00 
5158.00 
5159 .OO 
5160.00 
5161.00 

Station Nhme 

 luff c nr ~ a d e  
Porcupine R nr Fort Yukon 
Chandalar R nr Venetie 
Bedrock C nr Miller House 
Boulder C nr Central 

Yukon R a t  Rampart 
Silver C n r  Northway Junction 
Chisana R at  Northuay Junction 
Bitters C nr Northway Junction 
Tanana R trib nr Tetlin Junc 

Tanam R n r  Tok Junction 
Log Cabin C nr Log Cabin fnn 
Clearwater C nr Tok 
Tok R nr Tok Junct ion 
Tanana R IIZ Tanacross 

Tanana R t r i b  nr Tanacross 
Tanana R trib nr Dot Lake 
Berry c n r  ~ o t  h k e  
Dry c nr Dot m e  
Tanana R at  B i g  D e l t a  

Rock c nr Paxson 
Phelan C nr Faxson 
McCallum C nr Paxson 
Lower Susie Q C nr Rapids 
Ruby C n r  Donnelly 

Banner C at Richardson 
Tanana R nr Earding Lake 
Salcha R nr Salchaket . 
Moose C a t  Eielson AFB 
Garrison Slough 'at Eielsog Al?B 

Chcna R nr Two Rivers 
L Chena R nr FBirbaaks 
Chem Slough n r  Fhirbanks 
Chena R a t  Fhir'traPka 
Wood R n r  Fkirbanks 

Ttmana R at Nenana 
S e a t t l e  c nr Cantwell 
Lily C n r  Cantwell 
Henam R nr windy 
Nemna R t r i b  nr CantweU 

Drainage 
Area 
(sq.Mi. ) 

3 .38 
29,500 
9,330 

9 *94 
31 5 

l99 J 4Oo 
11.7 

3,280 
15.4 
2.43 

6,800 
10.7 
37.1 

930 
8J550 

3.32 
11.0 
65.1 
57.6 

13,500, 

50.3 
U . 2  
15 5 
1.28 
5.32 

20.5 
I7  a2'+Q 
2,170 

136 
6.24 

941 
356 
20 

1,980 
855 

27J500 
36.2 

- 5.63 
710 
1.62 

Record length in years' 
(~ates are last 

of 
- Daily 

4(1964- 
5( 1963- 

30965- 

12(1955-67) 

19( 1949- 

3(1950-53 
1 

1 
3(1951-54) I 18(1953- 

1 

O( 1969- 
I I 4( 1965-69 1 

9(1948-57) 

1 , 2(1966- 
I 

' 
Q( 196a 
20(1948- 
11(1964-65 ) ' 

I( 196445 
I 

o( lg6B. 
2( 1966- 
'4 1948- 52 , 21( 1947- 
O( 196& 

6(1962- 
3( 1965- 

16( 1958. 

continuous period 
record) 

Peak 

5( 1963- 

2( 1966- 

5( 1963- 

4( 1964- 
3( 1965- 

3( 1965- 
5( 1963- 

5 (  1963- 
4( 1964- 
6( 1963-69 1 
1( 1969- 

5( 1963- 

2(1966- 
5( 1963- 
.5( 1963- 

5( 1963- 

l( 1963-64) 
3( 1965- 

3( 1965- 



Appendix 1. --Surface-water stations in Alaska 

Sta. No. Stat ion Name 

5162 .OO 
5180 .OO 
5181.00 
5182.0Q 
5182.50 

Slime c nr Cantwell 
Nenana R nr Healy 
L Panguingue c nr Lignite 
Rock C n r  Ferry 
Birch C nr Rex 

5183.00 
5183.50 
5190.00 
5192.00 
5200.00 

Nenana R n r  Rex 
Teklanika R nr Lignite 
Bridge C nr Livengood 
Tolovana R t r i b  nr Livengood 
Idaho C nr Miller House 

5300.00 
5350,OO 
5416.00 
5416.50 
5418.00 

Snake R nr Nome 
Arctic C nr Nome- 
Washington C nr Nome 
Kruzgamepa R n r  Iron C 
Star  C nr Nome 

Fhith C,nr Chena Hot Springs 
Caribou C nr Chatanika 
Globe C nr Livengood 
Globe C trib nr Livengood 
Washington C nr Fox 

5646.00 
5648.00 
5649.00 
5652.00 

Crater C nr Nome 
Kuzitrin R nr Norue 
June C nr Kotzebue 
Kobuk'R at  A m b l e r  
Noat& R a t  Noatak 

Melozitna R nr Ruby 
Yukon R at Ruby 
~oyukuk R a t  ~ughes 
Yukon R a t  Kaltag 

10gotoruk R nr  Point Hope 

ARCTIC SLOPE SUBREGION 

Drainage 
Area 
(Sq.Mi.) 

Chamberlin C nr  Barter Island 
9760 9750000 .OO 1 Neruokpukkoonga C nr Barter I 1 123 

Record length i n  years 
(Pates are last continuous perloci 

of record) 
I .Daily ! Peak 



~ ~ p e n d i x  2. --Surface-water s t a t i o n s  i n  Canada included i n  r eg iona l  ana lys i s .  

* Dates a r e  l a s t  continuous per iod of record.  

S t a t i o n  
number 

15-0242.00 
0243.00 

0244.00 
0245.00 

0246.00 
0247.00 

0410.00 
0411.00 

1200.00 
1202.00.  
1205.00 

3045.20 
3345.50 
3046.00 
3046.50 
3047.00 

3047.50 

3048.00 
3048.50 
3049.20 

3049.50 
3050.00 
3050.30 
3050.50 
3051.00 

S t a t i o n  name 

STIKINE RIVER BASIN 
Klappan R n r  Telegraph C, B.C.  
S t i k i n e  R ab Grand Canyon n r  

Telegraph C, B.C. 
Tanz i l l a  R n r  Telegraph C, B.C. 
Tuya R n r  Telegraph C, B ,C .  

S t i k i n e  R a t  Telegraph C, B , C .  
I s k u t  R b l  Johnson R, B.C. 

TAKU RIVER BASIN 
Sloko R n r  At l in ,  B.C. 
Taku R n r  Tulsequah, B.C. 

ALSEK R I E R  BASIN 
Aishihik R n r  Whitehorse, Y.T. 
Kathleen R n r  Haines Jc t . ,  Y.T. 
Dezedeash R a t  Haines Jct.,.Y.T. 

YUKON RIVER BASIN 
Lubbock R n r  At l in ,  Y,T.' 
Pine C n r  At l in ,  B.C. 
At l in  R nr At l in ,  B.C. 
Wann R n r  A t l i n ,  B.C. 
F a n t a i l R a t O o f  F a n t a i l  L n r  

At l in ,  B.C. 

Tutshi  R a t  0 of  Tutsh i  L n r  
A t l i n ,  B.C. 

Lindeman R n r  Bennett, B.C. 
Wheaton R n r  Carcross,  Y.T. 

. Tagish C n r  Carcross,  Y.T. 

MaClintock R n r  Whitehorse, Y.T. 
Yukon R a t  Whitehorse, Y.T. 
Takh in iR  a t 0 0 f K u s a w a L ~ Y . T .  
Takhini R n r  Whitehorse, Y.T. 
Yukon R ab Frank C. Y .T. 

Drainage 
a r ea  

(sq mi) 

1,360 
7,300 

616 
1,360 

11,300 
3,610 

180 
6,000 

1,620 
2 49 

3,200 

650 
269 

2,520 
104 
2 89 

366 

' 92 
337 
3 1 

5 97 
7,500 
1,570 
2,640 

12,000 

Daily record  
length i n  years* 

7(1961- 
12 (1957- 

8(1958-66) 
7(1962- 

15 (1953- 
lO(l9S8- 

12 (1958- 
16 (1952- 

19 (1949- 
6(1958-64) 

1611952- 

14(1954- 
i3(1963- 
18 (1950- 
12 (1956- 
12 (1956- 

o 

12 (1956- 

14(1954- 
13(1955- 
11 (1965- 

13(1955- 
25 (1943- 
16(1951- 
21 (1947- 
16(1952- 



Appendix 2.--Surface-water stations in Canada included in regional analysis.--con%. 

*Dates are last continuous period of record. 

Station 
number 

Drainage 
area 

(sq mi) 
Stafion name Daily record. 

length in years* 

15-3051.50 
3052.00 

3052.50 
3052.60 

3053.00 
3053.50 
3053.90 
3054.00 
3054.20 

3054.50 
3055.00 
3055.90 
3056.20 
3056.50 

3056.70 
3057,,00 
3889.50 

YUKON RIVER BASIN--cont. 
Swift R nr Swift R, B.C. 
Gladys R at 0 of Gladys L nr 
Atlin, B.C. 

Teslin R nr Teslin, Y.T. 
Teslin R nr Whitehorse, Y.T. 

Big Salmon R nr Carmacks, Y.T. 
~ukon R at Carmacks, Y .T. 
Ross R at Ross R, Y.T. 
Pelly R at Ross R, Y.T. 
Pelly R at Pelly Crossing, Y.T. 

Yukon R ab White R nr Dawson, Y.T. 
Kluane R at 0 of Kluane L, Y .T. 
Stewart RatMayo, Y.T. 
Stewart R at Stewart Crossing, Y.T. 
Stewart R at mouth, Y.T. 

Yukon R at Stewart R, Y.T. 
Yukon R at Dawson, Y.T.. 

1 Porcunine R at Old Crow. .. Y.T. 

1,280 
737 

11,700 
13,700 

2,640 
33,600 
2,800 
7,670 

-19,700 

58,400 
1,730 
12,100 
13,500 
19,000 

9 7,300 
' 10.6,OOO. 

I 20.900 

13(1955- 
12 (1956- 

23(1947- 
13(1955- 

0 

13c1961- 
18 (1950- 
7 (1961- 
15 (1953- 
17(1951- 

12 (1955- 
16(1952- 
20 (1948- 
8 (1960- 
5 (1963- 

10 (1955-65) 
22 (1955- 

1 8 1.1960- 




