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1.9 BACKGROUND 

1 1  Purpose 
(PE 

The Devil Canyon cl imate station was  i ns ta l l ed  near  t h e  Devil Canyon 

damsite to  obtain environmental d a t a  for reservoir ,  hydrology, a n d  

t ransmission l ine  studies a n d  design and planning of access roads and dam 

constructian . 

3 .2 Station Description 

I h e  Devil Canyon station i s  located 1/8-mile south of the  Sus i t na  River a t  

river mi le  153. It is  adjacent to the  proposed Devii Canyon dam s i te  a t  

62'48'50" N latitude a n d  149°18f50" W longitude. It lies a t  approximately  

1500 feet above mean sea level (MSL) on a ridge with in  the plateau region, 

yet  i s  close to the actual  wails of t h e  canyon (see Figures 1.1 a n d  1 . 2  for 

location). 

The ter ra in  rises gradually to t h e  s o u t h ,  occasionally fo rming  n a r r o w  

benches o r  p la teaus.  Elevations increase to 2,000 feet  a b o u t  1 mile s o u t h  

0$ f h  s tat ion a n d  to 3,000 feet within 2 miles south of t h e  site. These 

elevations or contours a r e  maintained in a n  east-west  direction. S h a d i n g  

of t h e  s ta t i on  f rom direct solar rad ia t i on  occurs t h r o u g h o u t  t h e  day dur ing  

December a n d  January and during the remainder of t h e  year  when sun 

angles drop below above t h e  horizontal (eee Table 1 . I  for a n g u l a r  

elevations of ter ra in  obstructions). Some shading is  also provided by  the 

coniferous vegetation surrounding t h e  s t a t i o n .  The site i s  located on a 

nar row,  b a r r e n  ridgetop, well exposed to winds  f rom t h e  west, n o r t h  a n d  
- 

east.  I h e  si te i s  well protected to  t h e  s o u t h .  

7 - 3  Methods of Data Collection 

'The cl imatic data  a t  Devii Canyon a r e  collected using a Model 5100 Weather 

Wizard Digital Weather Station, manufactured by Meteorology Research, 



nc . ,  now p a r t  of Bel for t  i n s t r u - n e n t  Company. The  Weather  W i z a r d  

ieasures,  processes, and records several w e a t h e r  parameters,  w h i c h  are 

desc r ibed  below. A 12-volt power supply  powel-s t h e  station and is kept 

charged by a s o l a r  panel .  Da ta  are recorded on a low-temperature 

casse t te  t a p e  a t  30-minute in te rva ls .  F i f teen-minute  recording i n t e r v a l s  

wei-e used prior to October 6, 1983. The s t a t i o n  i s  v i s i ted  approx imate ly  

once per  month fo r  maintenance and repairs, and t o  r e t r i e ve  t h e  d a t a  

t apes .  

Recorded d a t a  include i ns tan taneous  values  of temperature, relative 

humidity, solar radiation in tens i ty ,  and b a t t e r y  voltage; the  cuinulat ive 

amount of precipitation measured since t h e  last reset;  a n d  several wind 

parameters.  Wind d i rec t ion i s  sampied every  15 seconds a n d  averaged 

over t h e  recording interval.  Wind speed i s  measured by counting each 

revolution of the cup anemometer. and averaging t h e  speed over the 

recording interval  (15 or  30 minutes) .  The f a s t e s t  15-second ave rage  

speed for the in terva l  i s  reported as the peak gust.  

The anemometer and  wind v a n e  a r e  par t  of a sensor a r r a y  m o u n t e d  a top  a 

3.5-meter tripod adjacent to the recorder shelter. The sensor  a r r a y  also 

c o n t a i n s  a short boom with a r a d i a t i o n  shield for t h e  temperature and 

r-elative humidity sensors. A r a i n  gage a n d  solar radiat ion sensor a r e  

located on a separa te  platform 10 meters to t h e  s o u t h e a s t  f rom t h e  main  

platfog-m. The tipping-bucket r a i n  gage i s  mounted on a 0.6-meter post  

and plumbed vertically. The solar sensor i s  installed facing vertically 

upward atop a 1.5-meter tripod. 

Table 1 . 2  descr ibes sensor t y p e s  and performance characteristics fo r  each 

parameter .  The performance character is t ics were  provided by MRI .  

Conversion f a c t o r s  f o r  t h e  units a r e  provided in t h e  append ix .  

1 - 4  Sta t ion  History 



T h e  Devil Canyon Sta t ion  w a s  installed o n  July 17, 1980. This report 

covers the  period from October 1953 t o  Deceiilber 1984 only. There a r e  

three previous d a t a  repor%ts for t h i s  station: 

Report Period Cover-ed 

1 , Processed C I h a t i c  Data July 1981 - September 1981 

Volume 6 

Devil Canyon Station (No. 0660) 

March 7982 (RfjM Cansu i t an t s )  

") 
a & -  Processed Cl imat ic Data  

Volume 6 

Devil Canyon Station (No. 0660) 

December 1982 (RGM Consul tants )  

3 Processed Climatic Data 

\jabume V 

Devil  Canyon Station (No. 0660) 

June 7984 (RCN Consul tants]  

October 1951 - September 1982 

October 1982 - Sept  1983 

Tables 1.3 t l ~ r o u g h  1 . 6  list t h e  inspection dates a n d  maintenance pe r fo rmed  

for t h e  s ta t ion ,  s igni f icant  da ta  gaps ,  a d j u s t m e n t s  to raw d a t a ,  a n d  va lues  

t h a t  have  been estimated where  d a t a  a r e  m i s s i n g .  Periods wi th  more t h a n  

one h o u r  of miss ing  d a t a  a r e  shown on  Table 1.4. I n t e r m i t t e n t  gaps  i n  

t h e  wind da ta  occur frequently i n  t h e  win te r  a n d  a r e  not identified 

individually. The n u m b e r  of miss ing  d a y s  fo r  these cases i s  approximated 

by t h e  total  n u m b e r  of miss ing hours dur ing  the period. The beginning 

and ending dates f o r  the d a t a  gaps and for  the  a d j u s t m e n t s  to  raw d a t a  

correlate with  t h e  inspection and main t enance  da tes .  Rela t ive  humidity 

d a t a  for  measurements wi th  wind speeds less t h a n  1.0 m / s e c  a r e  not valid 

a n d  t h u s  n o t  used in c a i cu l a t i ng  t he  per-centage of to ta l  observations for 

each m o n t h ,  kvhich a r e  tabulated in  Table 2 . 2 .  However, these miss ing  RH 

values do not const i tute d a t a  gaps in  Table 1 . 4 .  



TABLE 1.1. ANGULAR ELEVATIONS O f  T E R R A I N  OBSTRUCTIONS 

AROUND DEV lL  CANYON WEATHER STWT18N 

bAountain 

hksunta in  

Knob 

-Si- ree 

T see 

Scat tered Trees 

Trees on Ridge 

k t  McKinley 

T r-ee 

Sensot- A r r a y  

Mou nxa in 

A z i r n ~ ~ t h  (2)  

(True) 

NOTES: 

(1 )  P o i n t s  used a r e  selected m o u n t a i n  peaks a n d  other f e a t u r e s  

s u r r o u n d i n g  t h e  weatl-\er s ta t ion .  All m e a s u r e m e n t s  a r z  t a k e n  w i t h  

respect t o  t h e  solar sensor. 

( 2 )  Fgleasured azimuth angles are in degrees f rom magnet ic n o r t h .  The 

correction to obtain degrees f ram t rue  n o r t h  i s  28'. 

( 3 )  Vertical angles  a r e  measured  above t h e  hot-izontal wi th  a h a n d  level. 





T A B L E  1.3. INSPECTION DATES AND MAINTENANCE 
DEVIL CANYON CLIMATE STATION 
OCTOBER 1 9 a  TO DECEMBER 19M 

"EO/f;l83 Changed t o  30 minute  recording in tervals  

91/17 None 

1214 None 

7 %6684 Reset date to  006 

Sta t ion  pulled out for inspection a n d  
maintenance 

Station re-installed 
R H  sensor. calibrated 

4/10 None 

5/30 Recc,r nected precipitat ion gage 

1/13 None 

Sensor a r r a y  removed for  a n n u a l  m a i n t e n a n c e  
RH sensor replaced 

Sensor a r r a y  replaced 
R H  sensor cal ibrated 
W i n d  sensors removed 

Sensor a r r a y  reconnected 
RH sensor calibrated 
Replaced solar sensor desiccant 
Replaced wind sensors 

Replaced RH oscillator 
Replaced sensor a r r a y  

1112 None 

11/29 R H  sensor ca l i b ra ted  

NOTE: inspections noted where no maintenance was per formed a r e  da tes  

w h e n  cassette tapes were rep'aced. 



TABLE 7.4, E X P L A R A T  ION O F  DATA GAPS AT 
D E V I L  CANYON C L i M A T E  STATION 
OCTOBER 1983 TO DECEMBER 19814 

Approximate N u d e r  o f  luiissinkQa& by P a r a m e t e r  
RH --- WS WD - Pr- a w g  ---- a t r o n  

7 f i / l i b  - 70/16/83 3 3 3 Frozen anemometer and w i n d  vane fintermittent) 

10/33 - f /27 /84  1 9 - 5  7 9 24 24 7 8 2Q Garbfed d a t a ,  Weamher Bdizard mal func t i on  

1 / 2 7  - 2/22/84 26 26 26 26 26 26 W e a t h e y w i z a r d  remavffd f a r  i r t spec t i sn  arad maineenartc! 

P r e c i p i t a t i o n  g a g e  n o t  connected p r o p e r l y  

4/7 - 4/16/84 1 Frozen w i n d  vane ( intermittent) 

5 / 5 / 8 4  8 . 3  Fkszen wind vane 

7 J 3  - 7 /21 /84  1 , 5  Bad RH o s c i  l l a d o r  f intermittent) 

7 / 2 1  - 8/6/84 7 6 . 5  Bad RM ssci  i t a t o r  

867 - 8 /21 /84  3 Bad R11 casci l l a t o r  ( i n t e r m i t t e n t )  

3 . 5  Sense r a r r ay  d i seonnected f a  P a n n ~ l a  l ma i ntenance 

0 . 2  Power o f f  f o r  4 h o u r s  f o r  a n n u a t  r n a i n c e n a n c e  

1 0 4 3  - 16/25/84 1 . 5  2 1,5  Frozen anemometer a n d  wind vane ( i n t e r m i t t e r a & )  

NOTE: Precrpitatton d a t a  collected f rom A p r i l  through S@pt@mbcr o n l y .  Collector i s  n o t  designed f o r  w i n t e r .  t e m p e r a t u r e s ,  
See S e c t s o n  4 , 2  o f  t e x t .  



T A B L E  1 5 .  ADJUSTMENTS MADE TO RAW BAT-A 
DEVIIL CANYON ChlbIATE STATION 
OCTOBER 19m TO DECEtdBER 1984 

Period 

7W1 -1$/6/83 

10/6 - 11/17/83 

11/17 - 12/4/83 

f 214 - I d ?  184 

1 / 7  - 1/27/84 

2/22 - 5/38/84 

5/30 - 7/13/84 

7/13 - 7/21/84 

7/21 - 8/7/84 

8P7 - 8/11/84 

8/11 - 8178184 

8/78 - 8/24/84 

8/24 - 10/'16/84 

lo/ I 6/84 

10/17 - 10/18/84 

ao/19 - 1o/rta/s4 

10/27 - 10/24/84 

10125 - 1 1/2/84 

11 /?I84 

1 1 /3/84 

11/4 - 7 f/"E2/84 

19/13 - l?il4/83 

11/15 - 12/31/84 

Solar Radiation 
A d j u s t m e n t  

-28 RH Points 





TABLE %.G. E S S t M A T E S  FOR MISSING B h f A  [COMTIHUED] 
DL 'V lb  CAMYOW CLIMATE STATION 
OCTOBER 1983 SO DECEMBER 1984 

Hind 
S p e e d  

Wind 
D i  r 

LQsJ- 
G u s t  

rao 3 (7 
0 I i s  Cl 
1230 
r 30C3 
211 3 0  
2200 
2300 



1 ime --- 
Temp 
reel 

TABLE 1 . 6 .  T S T i f d A T E S  FOR MISSING O A I A  (CONTINUED) 
D f V l  t CANYON CliMAlE 5 7 A l t O M  
OCTOBER 4983 76 DECEMBER 1984 

Wind 
S p e e d  
Lm/' 5 1 

3 3  i a t- 

Prec i p  R a d ~ c f t ~ o  
f frl&:g:g!__"_ 1 



TABLE ? , 6 .  ESTIMATES FOR MISSIMC DATA (CONTINUED) 
IZEY 1 L CANYON CL d MATF S T A l  l ON 
OCTOBER 1983 TO DECEMBER 1984 

Wind 
Speed 
irn/s 1 

Wind 
tl i r G a r s  t. 

1rn.J. LmAd 



TABLE 1 . 6 .  f-SPIMAIES FOR MISSING DATA ( C O N T i N U C D )  
Dk V I I _  CANYON G L  I HA I E STAT l Q N  
OCTOBER 1983 TO DECEMBER 7984 

Wind 
Speed  
Inus) 

Prec i p 
rii 



TABLE 1 , 6 ,  ESTIMATES FOR MISSING D A J A  (CONIINUED) 
D E V I L  CANYON CLtMAfE S T A T I O N  
OCTOBER 9983 TO DECEMBER 199i4 

S o l a r  
P r e c i p  12ijci  i a L i 
-&TL? 3- - i ~ 3 ~ ~ ~ l . l t  

Wind 
Speed 
L U  

Wind 
D i  r G u s t  

IE2d m/sf 



TABLE 1 .6 .  hSTlMATES f 8 H  MtSSlNG U4TA (CONTINUED) 
D E V I L  CANYON CL !MATE STATION 
OCTOBER 1983 TO DECEMBkK 1984 

Wind 
Speed  
1srr/rs_% 

S o l a r  
Prcciy f iad i a t  iar? 
A- i l!~L-~!-:l-  



TABLE 1 . 6 ,  ESTIMATES FOR MiSSfNG DATA ( C O M T t W U F i l )  
ria a/ r i. C A N Y ~ ~ N  C L  MA i E S P A T  I ON 
OCTOBER 1983 F 8  DECEMBER 1984 

Hi  rtd 
Specci 
Lm 

tb i rtd 
D l  r G t l s  k 

l"&:ll i~U2-1 

S E : : ~ O :  
Fs rer: i p Itad i 3 t ion 

Lntm 1- - --- ~ % ~ l g / j ~ g  2- L- 
l cmp 
t 221 



S o  I a r .  
Prec i p Ratf 1 ;J e r or) 
-- L1~5-k- %z&i~e3 - 



TABLE 1 , 6 ,  ESTDMAlES FOR MISSING DATA (CONTINUED) 
DCV I 1  CANYON G L  B MATE STAT I ON 
O C l O B E R  1983  'TO DECEMBER I 9 8 b  

Wind 
Speed 
.Wd 

Wind 
11 i P 

41291 



TABLE 1 . 6 ,  ESTIMATES FOR MESSIYC DATA (CONTINUED) 
LIEV f l CANYON CI- I MA f f S T A Y  1 ON 
0650BFR 1983  50 D t  C t M B E R  1984 

k4 i nd 
Speed  
. ! 2 i L L ~  



Temp 
LZGl 

TABLE 7 , 6 ,  ESTlMATtS FOP MiSSfNC DATA (CONPIMUED) 
DFY i l CANYON C L  l MA7 F SV A T  I ON 
OCTOBER 1983 r0 DECFMBER 1984  



SYAB&EONS 
@ A C T l V E  S T A T I O N S ,  

1983-144984 

1, S U S I T N A  GLACBER 
2, D E N A L l  
3, KOSBNA G R E E K  
4, " A T A N A  
6, B E V l L  C A M Y O N  
8 ,  S H E R M A N  
7 ,  E K L U T M A  L A K E  

PRINCE bV/LL/aj 

S C A L E  IN M I L E S  

LOCATBON M A P :  S l s S l B N A  PROJECT METEOWBLOGZC STATlONS 

P R E P A R E D  B Y *  

R&rn *rsJ Rzlga E@As\cgxj 





2 . 8  ANNUAL DATA SUMMARY 

Table 2 . 1  presents a sumiqary of the  monthly averages o r  totals for* each 

parameter for  the f u l l  period covzred by  this report,  October 1983 to 

December 1984. The symbols used in the  tab le  a re  expla ined in  Section 3, 
6P 

Report  Preparat ion.  Conversion factors are  provided in  t h e  appendix.  

The d a t a  repor ted h e r e i n  are  also summarized in Figure 2 . 1 ,  a sequen t ia l  

plot  of a l l  t h e  measured parameters.  Annual summaries For pr ior  years  are  

pr-ovided in  t h e  previous da t a  report ( R G M  C o n w l - t a n t s ,  1984). 

W i t h  this r-eport, 2 shi f t  has  been made f rom presenting the cl imatic d a t a  

on a water  year  bas i s  to presenting it fo r  the  calendar  y e a r .  The 

calendar  year  format  ma tches  t h a t  used by t h e  National Oceanic a n d  

Atmospheric Admin is t ra t ion (NOAA) in reporting clirnatic d a t a ,  and 

simpl i f ies comparisons. Future repor ts  w i l l  a l so  be f o r  ca lendar  y e a r s .  

A summary of t h e  percentage of usable da t a  recovered for each cl imatic  

parameter  by m o n t h  d u r i n g  t h i s  reporting period is presented in Table 

2 . 2 .  The cumulative percentage in this case applies for  t h e  whole 

1 5 - m o n t h  period. 



'VABl-t 2 .1 .  SUMMARY O F  61 f MA1 E DATA RECORDED A T  
LJCV D L CANYON S f  AT i OM ( No, (3660 j 

OCTOBER 1983 TQ DECEMfJEiZ 996rs 

T e i - l ~ r a  t cl re  ---- -- -------- -- - ----. - -- Wind --"------- - - - ...--- ---.----- 
Ma x Max 

fie s Re s Ave C t r s t  G u s t  P-a l Mean Meall 
f%t k M l n  Nea n I) i r Speed Speed I31 r Speed D I  r kt W Df" Prec i p 

_ Mrr_nLQ- - 1 :(;I I..%-) ('*61 c . ~  i -U63 .LUml .LE! E L !  1 . U e c l  L _fiL C G - Z  A! 1- 

O c t o b e r  1985 7 , 7 M  -13.3M -2.2M 111M 0.8M 1.2M 0 12M R , 3 M  fSE(Mf 61M M M 

Ma r c h  8 , 7  -73 .2  -0.9 179 1 . 3  1 . t i M  123 7 . 0  f SE 68 M M 

-9 .5  099 1  . tl 7 . 6  097 9 . 5  E S E  7 1 M M 

1'1.1 702 1.3 1.5;  S 06  7 . 0  E S E  78 F.2 M 

NO1 t : See se?ct.;c?n o n  t r ? t e r y - t r e t a t : f r n  o f  f l a t a  f o r  explanation om? synkbais t t s ed ,  A n n u a l  v a l t f e s  a r e  f o r  w a t e r  y e a r  ( W Y )  and 
ca i c r tda r -  year- ( C Y J ,  



TA8L.E 2 . 2 ,  PFRCEMT O F  l O r A L  POSSIBLE OBSFRYATfONS R E C O R D E D  A T  
D E V I L  CANYON CLIMATE SPAIIOM 
BC1OBER 1983 TO DECEMBER 1984 

Wind Wind Pea h 
w g  ---- O i r e e t  ion G L I S  t --- MH 

S o l a r  
Radiation ---- 

Dew 
1)14 f n %  --- Prec i~ 

we- 

e, 

0 

0 

0 

0 

0 

0 

5 

100 

100 

100 

100 

8 

0 

(1 

Dceembe r 

J a rrc!a r y  1 984 

I-e,.b rira ry 

Ma ~ C I I  

Capri l 

May 

Jrrne 

Sep tember  

Clctsber 

idcrv~t~nbe r 

ibOThS: 

1 .  R t j a n d d e w p o i n t  d a t a  a r e  n u t  v a t i d a n d  l ~ a v e b e e n d i s c a r d e d  f o r s a m p i e s w h e r ~  t h e w i n d  speed i s  less than 1 , 0 m / s .  

2 .  P r c c ~ p i t a t ~ o n d a t a  ar-L. reeor-ded f r o m A p r i l  e h r u c r y k S e p t e t n b c s o r s l y .  Cuflec:eor i s f i o t d e s i y n e d  f o r w i n w e r  tempera t t i res ,  

3 .  The p e r c e n t a y e  r r t pu r ted  a s  ? O P A L  i s  f o r  t h e  f ~ ~ i  l 15-month p e r i o d  (lO/R3 - f268tB). 


























































































































































































































































































































































































