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Description 

Eklut rza Lake Climate Stat ion S i te ,  

Looking NW Toward Eklutna l a k e  

E l k u t n a  Lake Climate S t a t i o n  Site, 

Looking SE Toward  Upper  Basin 

Sensor A r r a y  and S o l a r  P a n e l ,  E k l u t n a  

Laice Cl imate Station 

A u x i l i a r y  Sensor Platform, E k l u t n a  

Lake Cl imate Sta t ion  



These claw.matic d a t a  were collected under  cosnttQact to k-idarza-Ebascea S u s i t n a  

Joint  Venture  fo r  the Alaska  Power Author i ty  o n  t h e  S u s i t n a  Hydroelect!- ic 

Pr-oject. Special per-mission was granted by C h u g a c h  S t a t e  Par i<  for  

ins la l l a t io r~  a n d  operat ion of the recording cl imate station a t  E k i u t n a  Lake.  

F ie ld  m a i n t e n a n c e  a n d  d a t a  collection were per fo rmed by t he  hydrology 

s t a f f  of R G M  C o n s u l t a n t s ,  Incorporated. D a t a  reduction and processing 

\&ere perfol-med by Debbie Stephens,  Len Story,  Bla i r  P a r k e r ,  Jim Nelson, 

a n d  Jef f  Cof f in ,  using computer programs developed by M a r k  Holmst rand  

and revised by Bil l  Ashton. 



1 .O BACKGROUND 

1 .1  Purpose 

The only p ro jec t  c l imate stat ion insta l led outside of t l-9 S u s i t n a  b a s i n  

i s  a t  E k l u t n a  Lake. To p red ic t  t h e  tempera tu re  and sed iment  regimes 

of t he  proposed W a t a n a  Reservoir, the D Y R E S M  computer  model of 

r e s e r v o i r  dynamics i s  being ut i l ized.  However, appl icat ion of t h e  

mode! for cold reg ions r e q u i r e s  veri f icat ion o f  t h e  model o n  a n  

existing lake systern. Eklutna Lake, a deep glacier-fed l a k e  

appr-ox imately 25 miles nor theas t  of  Anchorage, was chosen for  

concentrated s t u d y  to ve r i f y  t h e  DYRESM model. A cl imate s t a t i o n  

was necessary  to  aid in  gathering t h e  r e q u i r e d  d a t a .  

"1 2 Station Description 

The Eklutna 1-cike Climate Station i s  located n e a r  t h e  sautlsern end sf 

Eklutna Lake a t  6Id21'30"N la t i tude,  and 148'59'40"W longitude (see 

F igure  1 .1 ) .  The s i t e  i s  approx i fmate ly  100 y a r d s  eas t  of the  airs t r ip  

and a quar te r -mi le  f rom the  r e s e r v o i r  (see F igure  1 .2 ) .  The c l imate 

s t a t i o n  i s  on t h e  f l o o d p l a i n  of t h e  inf lowing E k l u t n a  R i v e r  a n d  i s  

composed of g lac ia l  till spa rse l y  covered w i t h  small  b i rch t r e e s  and 

IQW brush.  The est imated elevat ion i s  880 feet  above mean sea level  

(MSL) * 

The s i t e  a t  t h e  weather  station i s  surrounded by severa l  large 

m o u n t a i n s ,  also typical of E k l u t n a  Lake i t s e l f .  These mountains r i s e  

above 7000 feet  in elevation, to angles  up to 28' above t h e  hor- izontal .  

Table 1 . 1  l i s t s  the ve r t i ca l  angles from the horizon to s e v e r a l  

s i g n i f i c a n t  peaks  in the a r e a .  I n  almost e v e r y  d i rect ion excep t  

t oward  the  l ake  (284' t o  10°), t h e  height tn t h e  s u r r o u n d i n g  mounta in  

tops i s  between t he  t ab le  va lues ,  so  direct s o l a r  r a d i a t i o n  l o  t h e  s i t e  

i s  blocked much of t h e  day  t h r o u g h o u t  t h e  y e a r .  indeed,  f o r  s e v e r a l  



m o n t h s  a r o u n d  t h e  w i n t e r  soist ice, t h e  s u n  rlever- shines o n  t h e  lake 

o r  t h e  weather  s ta t ion  a t  a l l .  

The val ley in which the weather  s ta t ion is located i s  about a mi le  w lee  

a n d  l i es  along a no r t hwes t - sou theas t  o r i en ta t i on ,  as  shown in F igure  

1 . 2 .  This causes winds to b e  predominately orien'ted along this a x i s  

as  well, which i s  appa ren t  f rom t h e  monthly w i n d  rose plots.  The 

glac ia l  v a l l e y s  to  t h e  south a re  skewed up to  20' f rom the l a k e  a x i s  

a n d  t h u s  cause some v a r i a t i o n  around the  south a n d  south-southeast  

d i rect ions.  Winds  recorded a t  the station a r e  l ikzly some w h a t  less 

t h a n  those exper ienced ove r  the open lake  surface,  d u e  t o  some 

protect ion a f fo rded by vegetation sur-rounding t he  station. 

1 . 3  Methods of D a t a  Collection 

T 4 e  cl imat ic d a t a  a t  Eklutna Lake are collected u s i n g  a Model 5100 

Weathe r  W i z a r d  Digi tal  Weather Station, manufactured by Meteorology 

Research, inc . ,  now p a r t  of BelCort I n s t r u m e n t  Company. The 

Wea the r  Wizard  rneasu res, p rocesses ,  and r e c o r d s  severa l  wea ther  

parameters, which are  described below. A 12-volt power supply 

powers t h e  s t a t i o n  a n d  i s  kept  charged b y  a s o l a r  panel.  D z t a  a r e  

r e c o r d e d  on a low- tempera tu re  casse t te  t a p e  a t  30-minute i n t e r v a l s .  

F i f teen-minute record ing  i n t e r v a l s  were used prior Po 

December 6, 1983. The s t a t i o n  i s  visi ted approx imate ly  once per- 

month f o r  maintenance and repa i r s ,  a n d  t o  r e t r i e v e  t h e  d a t a  t apes .  

Recorded da ta  inc lude instantaneous values of tempera tu re ,  re la t i ve  

humidity, s o l a r  radiation intensity, longwave rad!ation intensi ty ,  a n d  

b a t t e r y  vol tage; t he  cumulat ive amount of p rec ip i ta t ion  n ieasured since 

the  last reset ;  a n d  several  w ind  p a r a m e t e r s .  Irlind d i rect ion i s  

sampled e v e r y  15 seconds and ave raged  over t h e  record ing  i n t e r v a l .  

W i n d  speed i s  m e a s u r e d  by  count ing each revolut ion of t h e  c u p  

anemometer and  ave rag ing  t h e  speed over  t h e  recording in ter -va l  (15 



o r  30 m i n u t e s ) .  The f a s t e s t  15-second average  speed f o r  the  i i ~ t e r v a l  

is repor ted  as  t h e  peak g u s t .  

The anemometer and w ind  vane  a r e  p a r t  of a sensor a r r a y  mounted 

a top  a 3 .5 -mete r  tripod ad jacent  to  the reco rde r  s h e l t e r .  The seosor 

a r r a y  also contains a shor t  boom w i t h  a radia t ion sh ie ld  f o r  t h e  

tempera tu re  and re la t i ve  huniidity sensors .  A r a i n  gage, s o l a r  

r ad ia t ion  s e n s o r  a n d  longwave r ad ia t ion  sensor a r e  located on a 

s e p a r a t e  p la t fo rm 10 meters  to  t h e  sou theas t  f r om the main platform. 

The t ipping-bucket ra in  gage i s  mounted on ;1 24-inch post a n d  

plumbed ve r t i ca l l y .  The s o l a r  sensor i s  installed f a c i n g  ver t ica l ly  

u p w a r d  atop a 1.5-meter tripod and t h e  longwave sensor also faces 

ve r t i ca l l y  upward  atop a 1.5-meter p o s t .  The stbt ion l ayou t  a n c  

photos of the  site a r e  shown in Figur-e 1.3 and photos 1 .I and 1 . 2  

The sensor configurations a r e  shown in F'hotos 1.3 and 1 . 4 .  

Table 1.2 descr ibes sensor types  a n d  perfof-mance characteristics fo r  

each paramete r .  The perfor-rnance c h a r a c t e r i s t i c s  w e r e  provided by 

M R I .  Longwave sensor cha rac te r i s t i c s  were spec i f ied by Epp iey  

Labaratory, I nc *  Conversion fac to rs  f o r  the uni ts  a r e  provided in 

t h e  a p p e n d i x  .. 

1 - 4  Sta t ion  History 

The E k l u t n a  L t a t i o n  was insta i led on June 3, 1982. Th is  r e p o r t  
-- 

covers t h e  period f r u m  October 7983 to December 1983 o n l y .  I here  

a r e  two  p r e v i o u s  d a t a  reports for- this s t a t i o n :  

Repart Pej-iod Covered  

1 . P ~ * s c e s s e d  Glin-iatic D a t a  June 1982 - September 19'32 

Vokt~me 8 

Ekiutna Lake  S ta t ion  (No.  0700) 

December 1982 (RGM C o n s u l t a n t s )  



2 .  Processed  Climatic Data 

Volume V10 

Eklutna Lake Stat ion (NO. 0686.5) 

June 1984 (REV Consu!tants) 

October 1982 - Sept 4983 

It shouid be noted t h a t  the s t a t i o n  identification n u m b e r  was changed 

in t h e  October 1982 - September 1983 report .  The previous stat ion 

n u m b e r ,  0700, was changed to  t h e  cur ren t  number, 0686.5. Number  

0686.5 i s  the number used  in the R G ~ !  F ie ld  Data Index and is 

consi'stent wit11 the system whereby t h e  p r e f i x  "06" designates t h e  

s i te  fo r  ~~I fee tEon  of c l i ~ ~ a t i c  d a t a .  The number 8700 bvas used 

erroneously - t h e  s t a t i o n  location did not c h a n g e .  

7E7e station was discont inued a n  December 44, 1984. 

Tables 1.3 th-ough 1 .6  l i s t  t h e  inspect ion dates and maintenance 

per fo rmed f o r  t h e  s t a t i o n ,  s ign i f i can t  da t a  g a p s ,  ad jus tments  t o  r a w  

d a t a ,  and v a l u e s  t h a t  have been estimated w h e r e  d a t a  a r e  miss ing .  

Periods w i t h  more t h a n  one h o u r  of m i s s i n g  d a t a  a r e  s h o w n  on Table 

I I n t e r - m i t t e n t  g a p s  in the  w ind d a t a  occur f r e q u e n t l y  in t h e  

w i n t e r  a n d  a r e  not identif ied individually. The number of m iss ing  

d a y s  for  these cases i s  a p p r o x i r r ~ a t e d  by  t h e  to ta l  number  of m iss i ng  

hours during t h e  period. The beginning a n d  ending dates f o r  t h e  

d a t a  gaps  a n d  f o r  t h e  a d j u s t m e n t s  to  r a w  d a t a  corre late w i t h  t h e  

inspection and maintenance dates.  Relat ive humidity d a t a  for 

measurements w i t h  wind speeds less t h a n  1 . 0  m/sec a r e  not val id  a n d  

t h u s  not used in ca lcu la t ing  t h e  percentage of total observat ions fo r  

each  month, w l ~ r c h  a re  t a b f a t e d  i n  Table 2 . 2 .  However,  tl-lese 

miss ing  RH va lue s  do not constitute d a t a  g a p s  i n  Tab le  1 . 4 .  



TABLE 7 - 1 ,  A N G U L A R  E L E V A T I O N S  OF "TERRAIN 0BSTRUG-It"lONS 

AROUND EMLUTNA k,AKE WEATHER STATION 

Vertical 

Angle(3) 

NOTES: 

( 1 )  Azimuth angles  a r e  in degrees from t r u e  n o r t h .  

( 2 )  Elevations were obtained f rom U.  S .  G .  S 1 : 63,360 scale maps. Po in ts  

used were  selected m o u n t a i n  peaks  and o ther  f e a t u r e s  surrounding 

the kvea'tther stat ion.  Efeva"cion d i f ferences fr-om the weather. s t a t i o n  a t  

880 ft, msl .  and horizontal d is tances  were  used t o  t r i a n g u l a t e  t h e  

ver t i ca l  angles.  

( 3 )  Ver t i ca l  angles a r e  measured aL3ove t h e  hoi- lzontal  









TABLE 1.5. ADJUSTMENTS bIADE TO RAW DATA 

EKL,UTNA LAKE CLIMATE STATION 

OCTOBER 4 9 a  TO DECEMBER 19W 

Per isd 

18/01/83 - 10/05/83 

7 0/05/83 - 1 1 /30/83 

12/01/83 - 01/02/84 

01/02/84 - 86/21/84 

01 / I * %  /84 

07/06/84 - 09/04/84 

09/04/84 - 09/30/84 

%0/01/84 - 11 /02/84 

1 1 /02/&4 - 12/03/84 

12/03/84 - 12/14/84 

Safar Radiat ion 

A d j u s t m e n t  

RH 

Adjustment 

-15 R%-{ points 





LOCATION MAP: SBISITNA PROJECT MEVEQROLOGIG SVABBONS 

P R E P A R E D  B Y .  FIGURE 1-1 PREPARED F O R .  
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E K E U T N A  CL MATE STAT F Q u r j  1.2  
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Photo 1.1 Eklutna L a k e  Climate S t a t i o n  site, looking NW toward E k l u t n a  

Lake. 

Photo 1 .2  E k l u t n a  Lake Cl imate Station site, looking SE towar-d upper  

b a s i n .  



P i - ~ t s  1.3  Sensor a r r a y  a n d  so la r  panel ,  Ek lu tna  Lake Cl imate Ststion. 

Sensor a r r a y  contains  anemometer, w ind vane ,  and radiation s t l i e i d  with  

t empera tu re  and RH s e n s ~ r s  . 
-- --- - 3 7 e r . - s , s w p l r j .  " - I.< -'. . 

Photo I . 4  A i i x i I i a r y  sensor plat form,  E k l u t n a  L a k e  Climate Sta t ion .  

Sensol-s inc luded (left to  r ight)  a r e  s o l a r  radiat ion sensor, !ongwave 

rad ia t i on  sensor,  a n d  tipping bucket precipitation Sage .  



C4 ANNUAL DA2-A SUb3ikIARY & "  

?-able 2 . 1  p r e s e n t s  a sLimmary of t he  monthly averages  or- totals f o r  each 

paramete r  for t he  f u l l  per iod covered by th is repor t ,  October 1983 to 

December 1984. The symbols used in  the t ab l e  a r e  expla ined in Sect ion 3 ,  

Repor-t P repara t ion .  Conversion f ac to r s  a r e  provided in  the  a p p e n d i x .  

The d a t a  repor-ted herein a r e  a l s o  summarized i n  F igur -e  2 . 1 ,  a s e q u e n t i a l  

plot of a i l  t h e  measured p a r a m e t e r s  e x c e p t  longwave radiat ion.  Annua l  

summaries for  prior y e a r s  a r e  provided in the  p r e v i o u s  d a t a  r-eport (RGFVI 

Consu i i t an t s ,  4984). 

With th is  repor t ,  a sh i f t  h a s  been made f rom p resen t i ng  t h e  c l imat ic  d a r a  

on a w a t e r  y e a r  b a s i s  t o  p resen t i ng  it for- t h e  calendar  y e a r .  The 

ca lenda r  y e a r  fof-mat matches t h a t  used by the  National Oceanic and 

Atmospher i c  Admin is t ra t ior :  (NOAA)  in reporting cl imatic  d a t a ,  a n d  

s impi i f ies  comparisons.  F u t u r e  repor ts  w i l l  a l s o  b e  for* ca lendar  y e a r s .  

A surnrnary of the percen tage  of usable d a t a  recovered  f o r  each c l imat ic  

para -~e te r  by m o n t h  during th i s  report ing period i s  presented in  Tab le  

2 . 2 .  The cumuIat ive percentage in  t h i s  case app l ies  for t h e  bvhole 

15-rn0ntt.r period. 
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