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Introduction 

I n  1982 the Alaska Agricultural Action Council and the Division of 

AGri cul ture requested tha t  DNR-DGGS conduct a wind monitoring project in 

developing agricultural areas of Alaska. While other climatic and 

enviornmental data were available form various sources, neither wind data nor 

wind monitoring systems were available. 

Wind direction, wind velocity,  and the timing of wind events through the 

year are necessary for  good farm planning and operation. Peak velocities 

data are important in erosion protection, timing and velocity of the wind i s  

important for crop scheduling and harvesting. 

The A1 aska Agri cul tural Wind Monitoring Network 

Wind monitoring s tat ions have been established a t  three agricultural 

areas : 

P t .  MacKenzie - 1 s ta t ion  established in 1982 

Soi 1 Conservation Service col lec ts  snowfall data 

Nenana - 1 stat ion established in 1981 

Soi 1 Conservation Service operates one s ta t ion  beyond the 

northern border of the agricultural area 

Delta - 4 s ta t ions established in 1982 and 1983 

1 Wyoming precipitation gage establ i  shed in 1983 



S i t e  D e s c r i p t i o n  

Wind s t a t i o n s  a re  l o c a t e d  t o  p r o v i d e  rep resen ta t i ve  da ta  f o r  t h e  s tudy 

area i n  f a i r l y  f l a t  a g r i c u l t u r a l  t e r r a i n .  The s i t e s  should have reasonable 

access and s e c u r i t y  and be l o c a t e d  i n  r e l a t i v e l y  c l e a r  areas. W i t h i n  a  

r a d i u s  o f  300 f t  from t h e  tower,  t h e  f o r e s t  he igh t  should n o t  exceed 30 f t .  

S i t e  Loca t i on  

D e l t a  I I  East Wind S t a t i o n  

S i t e :  Near t he  o l d  sawmi l l  on t h e  banks o f  the Ge rs t l e  R i v e r  - w i t h i n  1/2 m i  

o f  t he  new access road  

E leva t i on :  1225 f t  

T e r r a i n :  F l a t  land, w i t h  d i s t a n t  h i l l s  - p o s s i b l y  an o l d  f l o o d  p l a i n  

Vegetat ion:  Undergrowth and smal l  t r e e s  t o  20 f t  w i t h i n  a  r a d i u s  o f  200 ft - 
t a l l  spruce f o r e s t  beyond 

Map l o c a t i o n :  M t .  Hayes D-2 Quadrangle,  Alaska 

LAT 63.851g0N LONG 144.9506"W 







Wind Data Summary 

A no t iceab le  change between summer winds and w in te r  winds was observed. 

I n  t h e  pe r i od  from January through A p r i l ,  t he  wind had a dominant d i r e c t i o n  

o f  135". Wi th in  t h i s  p e r i o d  t h e  mean speed was 3 mi les  per  hour (mph), w i t h  

gusts reaching t o  27 mph. From May through August, the  wind had a dominant 

d i r e c t i o n  of 315" w i t h  a mean speed of 2.7 rnph and gusts reach ing  t o  24 mph. 

I n  t h e  f i n a l  p o r t i o n  o f  the  year ,  from September through December, t h e  winds 

re tu rned  t o  the  w in te r  cond i t i ons  w i t h  a dominant d i r e c t i o n  o f  135", a mean 

speed of 4.1 rnph and gusts reaching 32 mph. 

The mean wind speed f o r  t h e  year  was 3.3 mph. The maximum gus t  speed 

recorded was 32 mph. The modal wind d i r e c t i o n  was 123", w h i l e  t h e  v e c t o r i a l  

mean d i r e c t i o n  was 304". 

See Appendix A .  



Ins t rumenta t ion  

Each i n s t a l l a t i o n  consis ts  o f  a tower, sensor, and recorder.  

a. Tower. . .A  33 f t  (10 m) galvanized s t e e l  , grounded, crank-up tower 

on a concrete p la t fo rm and guyed from one l e v e l  i n  t h ree  

d i r e c t i o n s .  A 5 f t  mast extends inst rument  he igh t  t o  36 f t ( 1 1  m). 

b .  Sensor. A Weathertronics Stratovane #2112 ( o r  2111 w i t h  a s igna l  

cond i t i one r ) .  This device has proven t o  be very durable and can 

w i ths tand the  most severe c l i m a t i c  condi t ions.  The sensor de tec ts  

bo th  d i r e c t i o n  and v e l o c i t y  o f  wind. D i r e c t i o n  i s  read as an 

azimuth from the t r u e  nor th.  V e l o c i t y  i s  recorded as m i l e s  per  

hour over a range o f  1 mph t o  200 mph. 

c. Recorder. An Omnidata Datapod DP214 samples the wind v e l o c i t y  and 

d i r e c t i o n  every f i v e  minutes and takes a v e c t o r i a l  average o f  t h e  

v e l o c i t y  and d i r e c t i o n  every f o u r  hours. It a l so  records t h e  

v e l o c i t y  and d i r e c t i o n  o f  t he  f a s t e s t  wind observed du r ing  the  f o u r  

hour per iod.  The data i s  recorded d i g i t a l l y  on a n o n - v o l a t i l e  

EPROM modu 1 e . 

The s t a t i o n  i s  v i s i t e d  a t  two month i n t e r v a l s .  During the  v i s i t ,  the  

phys i ca l  equipment i s  inspected f o r  s t r u c t u r a l  i n t e g r i t y .  The e l e c t r o n i c  

equipment i s  a l so  inspected and any ma l func t i on  i s  noted and corrected.  The 

s t a t e  o f  t he  power supply i s  i nves t i ga ted  and the  b a t t e r i e s  a re  replaced i f  

necessary. The EPROM module i s  removed and a f resh  module i s  i nse r ted .  I f  

necessary, t he  datapod i s  r e i  n i  t i a l  ized.  



The EPROM i s  returned to  the office where specialized computer equipment 

reads the data. After a series of  computer operations, the data i s  

assimilated into.an annual report, such as t h i s .  The EPROM i s  purged of data 

and i s  returned t o  the pool for future re-use. 



Key t o  Report 

Table o f  4-hour observa t ions .  Once every 4 hours t h e  datapod takes a  

record ing  of t h e  v e c t o r i a l  average o f  t he  v e l o c i t i e s  and d i r e c t i o n s  

sampled a t  f i v e  m inu te  i n t e r v a l s  throughout t h e  4  hour  per iod .  I t  a l s o  

records t h e  v e l o c i t y  and d i r e c t i o n  o f  t h e  s t r o n g e s t  w ind  observed w i t h i n  

t he  4  hour per iod .  Th i s  t a b l e  i s  a  r ep roduc t i on  o f  t h e  f o u r  h o u r l y  

record ings.  The reco rd ings  a re  l abe led  as "OBS" (obse rva t i ons )  and a re  

numbered s e q u e n t i a l l y  f rom the  f i r s t  read ing  on t h e  EPROM t o  t he  l a s t .  

The da te  and t i m e  a r e  those app rop r i a te  t o  each observa t ion .  "Average 

Azimuth" and "Average Speed" r e f e r  t o  t h e  azimuth and v e l o c i t y  o f  the  

four  hour observa t ion .  "Gust Azimuthit and "Gust Speed" r e f e r  t o  t he  

maximum wind v e l o c i t y  observed w i t h  t he  f o u r  hour p e r i o d  and i t  

assoc ia ted  azimuth. Th i s  t a b l e  i s  s p l i t  i n t o  month ly  s e c t i o n  f o r  each 

year .  M iss ing  da ta  i s  represented by a  per iod ,  ".". 

Table o f  Month ly  Average Wind Speeds. Th is  t a b l e  summarizes t he  f o u r  

h o u r l y  v e l o c i t y  da ta  on a  month ly  bas is .  The mean o f  t h e  f o u r  hour 

average i s  given; as i s  t h e  mean o f  t he  gus t  speeds. "Nt t  i s  t he  number 

o f  observa t ions  p e r  month w h i l e  "N M I S S I N G "  represen ts  t h e  amount of 

data l o s t .  F u r t h e r  s t a t i s t i c a l  observat ions rega rd ing  t h e  spread o f  t h e  

mean a r e  a l s o  g iven .  An exp lana t i on  o f  t h e i r  meanings i s  beyond t he  

scope o f  t h i s  r e p o r t ;  however, any t e x t  on s t a t i s t i c s  should s a t i s f y  any 

quest ions.  Note "AVSP1' and SUSP" a r e  computer names f o r  t he  va r i ab les .  

3 .  Table o f  D a i l y  Average Wind Speeds. Th is  t a b l e  has a format  i d e n t i c a l  

t o  t h a t  used i n  t h e  t a b l e  o f  monthly average w ind  speeds; however, i t  i s  

f u r t h e r  broken down i n t o  d a i l y  summaries. 



4. Char t  o f  Monthly Frequency o f  Average Wind Azimuths. Th i s  h o r i z o n t a l  

a x i s  represents  t he  range o f  p o s s i b l e  azimuth f rom 0 t o  359". Note 360" 

i s  t h e  same.as 0" and i s  i nc l uded  o n l y  t o  show the  c y c l i c  n a t u r e  o f  t h e  

c h a r t .  The v e r t i c a l  a x i s  i s  sca led  t o  represent  t he  a c t u a l  number o f  

occurrences o f  wind f rom each d i r e c t i o n  shown on t he  h o r i z o n t a l  a x i s .  

Note 1: Due t o  computer l i m i t a t i o n s  the  h o r i z o n t a l  a x i s  i s  broken down 

t o  15' increments. The l a b e l  "AUDR MIDPOINT" i n d i c a t e s  t h a t  t h e  

observa t ions  o c c u r r i n g  w i t h i n  each 15" i n t e r v a l  a re  shown as i f  they  

occur red  a t  t he  m idpo in t  of t h a t  i n t e r v a l .  Note 2: A c h a r t  i s  produced 

f o r  each month. 

5. S t a r  c h a r t  Showing Month ly  Frequency o f  Average Wind Azimuths. Th i s  

c h a r t  uses t he  same da ta  as i n  4 (above) b u t  shows i t  on a  c i r c u l a r  p l o t  

w i t h  t he  c e n t r a l  p o i n t  r ep resen t i ng  a  frequency o f  zero and t h e  

per imete r  r ep resen t i ng  t he  g r e a t e s t  frequency t r e n d  d u r i n g  t h e  month. 

The p a i r  o f  numbers on t h e  pe r ime te r  o f  the  c h a r t  a r e  i n t e r p r e t e d  as 

f o l l ows :  t he  upper number i s  t h e  ac tua l  azimuth o f  t h e  w ind  f o r  each 

observa t ion ,  t he  lower  number i s  t h e  number o f  observa t ions  f a l l i n g  

w i t h i n  7.5" on e i t h e r  s i d e  o f  t h e  upper number ( t h a t  i s ,  i t  i s  t h e  

f requency o f  observa t ions  w i t h i n  each 15" i n t e r v a l  ). W i t h i n  t h e  c i r c l e ,  

each s t a r  (*) represen ts  t h e  number o f  observa t ions  w i t h  a  g i v e n  

azimuth. I t s  d i s t ance  f rom t h e  cen te r  o f  t he  c i r c l e  i s  d i r e c t l y  

p r o p o r t i o n a l  t o  t h e  magnitude o f  t h e  lower  number i n  each p a i r .  The 

d o t s  ( . )  serve mere ly  t o  o u t l i n e  t h e  shape o f  t h e  t r a p e z o i d  formed by 

connect ing t he  s t a r s .  Th i s  makes t h e  prevalence o f  w ind  f rom 

p r e f e r e n t i a l  d i r e c t i o n s  more g raph ic .  It a l l ows  t r ends  f rom month t o  

month t o  be more c l e a r l y  v i s i b l e .  Note: Abso lu te ly  no re ference t o  t he  



magnitude o f  t he  wind v e l o c i t y  i s  made. Th is  c h a r t  i s  p u r e l y  and s o l e l y  

a  r e p r e s e n t a t i o n  o f  azimuth and f requency o f  occurrence. 

6. S t a r  c h a r t  Showing Monthly Frequency o f  Gust Azimuths. The fo rmat  f o r  

t h i s  c h a r t  i s  i d e n t i c a l  t o  5 (above);  however, i t  uses t he  az imuth o f  

t h e  w ind  gusts ,  t h a t  i s ,  t h e  s t r o n g e s t  measured f o u r  h o u r l y  winds 

i n s t e a d  o f  t he  wind average azimuths. Symbols and d e s c r i p t i o n s  a r e  t h e  

same as above. Th is  c h a r t  i s  i n c l u d e d  t o  show the  sometimes s t a r t l i n g  

d i f f e rences  between the  azimuths o f  t he  average winds and those o f  t h e  

gus ts .  Once again no re fe rence  t o  w ind  magnitude i s  made. 

7. The p l o t  o f  "Average Azimuth versus Gust Azimuth, by month" i s  g i v e n  t o  

emphasize t h e  d i f f e r e n c e  between t h e  az imuth o f  the  average w ind  and t h e  

az imuth o f  t h e  wind gusts.  The c l u s t e r i n g  o f  azimuths around p r e f e r r e d  

d i r e c t i o n s  i s  g r a p h i c a l l y  i l l u s t r a t e d .  

8. Char t  o f  Monthly Average Wind Speeds. Th is  c h a r t  shows t h e  f requency o f  

occurrence o f  average wind v e l o c i t i e s .  The v e r t i c a l  a x i s  r ep resen ts  t h e  

m idpo in t s  of app rop r i a te  i n t e r v a l s  o f  w ind  v e l o c i t y .  The f requency o f  

w ind  v e l o c i t i e s  o c c u r r i n g  w i t h i n  each i n t e r v a l  i s  shown on t h e  

h o r i z o n t a l  ax i s .  A t a b l e  showing t h e  a c t u a l  f requencies and assoc ia ted  

s t a t i s t i c s  i s  a l s o  given. 

9 .  Char t  o f  Monthly Gust Speeds. T h i s  c h a r t  uses t he  same fo rmat  as 8 

(above) b u t  uses gus t  v e l o c i t y  i n s t e a d  o f  average v e l o c i t y .  Th i s  c h a r t  

i s  i n c l u d e d  t o  i l l u s t r a t e  t h e  d i f f e r e n c e s  between average and g u s t  

v e l o c i t i e s .  



10. Char t  o f  D a i l y  Average Wind Speeds (mph), Th is  c h a r t  p l o t s  t he  d a i l y  

average w ind  speeds s e q u e n t i a l l y ,  i n  such a  way as t o  a l l o w  a  v i s u a l  

i n t e r p r e t a t i o n  o f  long- term wind a c t i v i t i e s .  The l e f t  of t he  c h a r t  

represen ts  t h e  lowes t  v e l o c i t y  observed d u r i n g  the  per iod ,  w h i l e  t h e  

r i g h t  s i d e  represen ts  t he  h i ghes t  v e l o c i t y  observed du r i ng  t he  same 

per iod .  Trends a r e  e a s i l y  d i s c e r n i b l e .  

11. Chart  o f  D a i l y  Gust Speeds (mph). Th i s  c h a r t  i s  s i m i l a r  t o  10 (above) 

b u t  d i f f e r s  i n  u s i n g  gust  v e l o c i t y  i n s t e a d  o f  average wind v e l o c i t y .  

Th is  i s  mere ly  t o  show t rends w i t h i n  t h e  h i g h  v e l o c i t y  p o r t i o n  o f  t h e  

data.  Though t h i s  c h a r t  o f t e n  p a r a l l e l s  t h e  c h a r t  i n  10 (above), i t  

does show s u b t l e  d i f f e r e n c e s .  

12. P l o t  o f  Average Speed versus Gust Speed, by month. Th is  graph i s  

i n c l u d e d  t o  i l l u s t r a t e  the r e l a t i o n s h i p  between t he  average wind 

v e l o c i t y  and t h e  gus t  v e l o c i t y .  



Conversion Tab1 e 

1 mph = 0;86839 k n o t  

= 1.46667 f t / sec  

= 88.0000 ft/mi n 

= 1.60934 km/hr 

= 0.34754 "Lat/Day 

0" = North = 360" 

90" = East 

180" = S o u t h  

270" = West 

Beaufort Scale 

Beaufort Number 
0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 - 17 

MPH 

u p  t o  1 

1 - 3 

4 - 7 

8 - 12 

13 - 18 

19 - 24 

25 - 31 

32 - 38 

39 - 46 

47 - 54 

55 - 63 

64 - 72 

73 - 136 

Description 
Calm 
Light a i r  
Light breeze 
Gentle breeze 
Moderate breeze 
Fresh breeze 
Strong breeze 
Moderate gale 
Fresh gale 

Strong gale 
Whole gale 
Storm 
Hurricane 



Glossary 

Average - an a r i t hme t i c  mean 

Azimuth - distance i n  angular degrees i n  a  clockwise d i r e c t i o n  from t r u e  

nor th,  w i t h  reference t o  the  source o f  the wind 

D i r e c t i o n  - a  reference t o  the  source o f  the  wind measured i n  p o i n t s  o f  the 

compass 

Frequency - the number o f  t imes an event occurs w i t h i n  a  g iven i n t e r v a l  

Gust - a  t r a n s i t o r y  departure,  l a s t i n g  f o r  a  r e l a t i v e l y  s h o r t  t ime, of the  

wind speed from i t s  mean value; here, the greates t  wind speed observed 

w i t h i n  each fou r - fou r  p e r i o d  

Mean - an a r i t hme t i c  mean - a  number obta ined by summing a l l  observed values 

and d i v i d i n g  by the  number o f  observat ions 

Mean Speed - the above ope ra t i on  performed upon wind speed values over a  

pe r iod  o f  t ime - t h i s  i s  equ iva len t  t o  the d is tance covered by the  a i r  

w i t h i n  a  u n i t  o f  t ime 

Observat ion - the  a r t  o f  n o t i n g  and record ing events o r  f ac t s ;  here, the 

record ing every f o u r  hours o f  t he  v e c t o r i a l  mean speed and d i r e c t i o n  fo r  

the  per iod,  having sampled f o r  speed and d i r e c t i o n  every f i v e  minutes, 

and a l so  the  gust  speed and d i r e c t i o n  f o r  the  pe r iod  



Range - the difference between the largest  and smallest values for an 

observed variable 

Speed - ra te  of change of position; here, the ra t io  o f  the distance covered 

by the a i r  t o  the time take t o  cover i t  

Standard Deviation - a measure of the spread of the data about the mean 

Star chart  - a form of rose diagram generated by a computer t o  i l l u s t r a t e  the 

re la t ive  frequencies of different  wind directions 

Variance - square of the standard deviation - a measure of spread 

Velocity - speed; rate of motion in a particular direction 

Vectorial Average - Trigonometrical method for  calculating the mean of a 

radial vector, the vector being the f ive minute speed and i t s  direction 
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S AS  
D A I L Y  AVERAGE WIND SPEEDS 

VAR l ABLE  LABEL  N N M I S S I N G  MEAN STANDARD VAR l ANCE MINIMUM MAX l MUM RANGE 
D E V I A T I O N  VALUE VALUE 

AVS P AVERAGE SPEED (M. P. H. ) 6 
GUSP GUST SPEED (M.P.H. ) 6 

AVSP AVERAGE SPEED (M. P. H. ) 6 
CUSP GUST SPEED (M. P.H. ) 6 

AVSP AVERAGE SPEED (M.P.H.)  6 
GUSP GUST SPEED (M.P.H. ) 6 

AVSP AVERAGE SPEED (M. P. H. ) 6 
GUSP GUST SPEED (M. P. H. ) 6 

AVSP AVERAGE SPEED (M. P. H .  ) 6 
GUSP GUST SPEED (M.P.H. ) 6 

AVS P AVERAGE SPEED (M. P. H. ) 6 
GUSP GUST SPEED (M.P.H. ) 6 

AVS P 
GUSP 

AVERAGE SPEED (M. P.H. ) 
GUST SPEED (M.P.H.) 

AVS P AVERAGE SPEED (M. P. H. ) 6 
GUSP GUST SPEED (M. P.H. ) 6 

AVS P AVERAGE SPEED (M. P.H. ) 0 
GUSP GUST SPEED (M.P.H. ) 0 

AVS P AVERAGE SPEED (M. P.H. ) 0 
GUSP GUST SPEED (M.P.H.) 0 

AVSP AVERAGE SPEED (M. P. H. ) 0 
GUSP GUST SPEED (M.P.H.) 0 





S AS 
D A I L Y  AVERAGE WIND SPEEDS 

VAR l ABLE LABEL  N N M I S S I N G  MEAN STANDARD VAR l ANCE MINIMUM MAX l MUM RANGE 
D E V I A T I O N  VALUE VALUE 

AVS P 
GUSP 

AVERAGE SPEED (M. P. H. ) 
GUST SPEED (M.P.H. ) 

AVSP AVERAGE SPEED (M. P. H. ) 0 
GUSP GUST SPEED (M.P.H. ) 0 

AVSP AVERAGE SPEED (M. P. H. ) 0 
CUSP GUST SPEED (M.P.H.)  0 

AVS P AVERAGE SPEED (M. P. H. ) 0 
CUSP GUST SPEED (M.  P.H. ) 0 

AVSP AVERAGE SPEED (M. P. H. ) 0 1 2  
GUSP GUST SPEED (M. P.H. ) 0 12 

AVS P AVERAGE SPEED (M.P.H. )  0 
GUSP GUST SPEED (M. P.H. ) 0 

AVS P AVERAGE SPEED (M. P. H. ) 0 
GUSP GUST SPEED (M. P.H. ) 0 

AVSP AVERAGE SPEED (M. P.H. ) 0 
GUSP GUST SPEED (M.P.H. ) 0 

AVSP AVERAGE SPEED (M. P. H. ) 0 
GUSP GUST SPEED (M.P.H.)  0 

AVSP AVERAGE SPEED (M. P.H. ) 0 
GUSP GUST SPEED (M. P. H. ) 0 

AVS P AVERAGE SPEED (M. P.H. ) 0 
GUSP GUST SPEED (M. P.H. ) 0 



SAS 
D A I L Y  AVERAGE WIND SPEEDS 

VAR l ABLE LABEL  N N M I S S I N G  MEAN STANDARD VAR l ANCE MIN IMUM MAX l MUM RANGE 
D E V I A T I O N  VALUE VALUE 

AVS P AVERAGE SPEED (M. P. H. ) 0 
GUSP GUST SPEED (M. P.H. ) 0 

AVS P AVERAGE SPEED (M. P. H. ) 0 
GUSP GUST SPEED (M.P.H. )  0 

AVS P AVERAGE SPEED (M.  P.H. ) 0 
GUSP GUST SPEED (M. P.H. ) 0 

AVSP AVERAGE SPEED (M. P. H. ) 0 
GUSP GUST SPEED (M.P.H. )  0 

AVSP AVERAGE SPEED (M.P.H. ) 0 
GUSP GUST SPEED (M.P.H.)  0 

AVS P AVERAGE SPEED (M. P. H. ) 0 
GUSP GUST SPEED (M.P.H. )  0 

AVS P AVERAGE SPEED (M. P. H. ) 0 
GUSP GUST SPEED (M. P.H. ) 0 

AVS P AVERAGE SPEED (M. P. H. ) 0 
GUSP GUST SPEED (M. P.H. ) 0 

AVSP AVERAGE SPEED (M. P. H. ) 0 
GUSP GUST SPEED (M.P.H. ) 0 

AVS P AVERAGE SPEED (M. P.H. ) 0 
GUSP GUST SPEED (M. P.H. ) 0 

AVSP AVERAGE SPEED (M. P. H. ) 0 
GUSP GUST SPEED (M.P.H. ) 0 



SAS 
D A I L Y  AVERAGE WIND SPEEDS 

VAR l ABLE  L A B E L  N N M I S S I N G  MEAN STANDARD VAR l ANCE MAX l MUM RANGE MINIMUM 
D E V I A T I O N  VALUE VALUE 

AVSP AVERAGE SPEED (M. P. H. ) 0 
GUSP GUST SPEED (M. P.H. ) 0 

AVSP AVERAGE SPEED (M. P. H. ) 0 
GUSP GUST SPEED (M. P.H. ) 0 

AVSP AVERAGE SPEED (M. P. H. ) 0 
GUSP GUST SPEED (M.P.H.)  0 

AVSP AVERAGE SPEED (M.  P.H. ) 0 
CUSP GUST SPEED (M.P.H. ) 0 

AVS P AVERAGE SPEED (M. P.H. ) 0 
GUSP GUST SPEED (M. P.H. ) 0 

AVSP AVERAGE SPEED (M. P. H. ) 0 
GUSP GUST SPEED (M.P.H.) 0 

AVS P AVERAGE SPEED (M.P.H. ) 0 
GUSP GUST SPEED (M. P. H. ) 0 

AVSP AVERAGE SPEED (M. P. H. ) 0 
GUSP GUST SPEED (M. P.H. ) 0 

AVS P AVERAGE SPEED (M. P. H. ) 0 
GUSP GUST SPEED (M.P.H. ) 0 

AVSP AVERAGE SPEED (M. P.H. ) 0 
GUSP GUST SPEED (M. P.H. ) 0 

AVSP AVERAGE SPEED (M. P. H. ) 4 
GUSP GUST SPEED (M.P.H.) 4 
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SAS 
D A I L Y  AVERAGE WIND SPEEDS 

VARIABLE LABEL N N M I S S I N G  MEAN STANDARD VAR l ANCE MINIMUM MAX l MUM RANGE 
D E V I A T I O N  VALUE VALUE 

AVS P AVERAGE SPEED (M.  P.  H. ) 6 
GUSP GUST SPEED ( M .  P .H.  ) 6 

AVS P AVERAGE SPEED (M .  P. H .  ) 6 
GUSP GUST SPEED ( M .  P .H.  ) 6 

AVSP AVERAGE SPEED (M .  P. H .  ) 0 
GUSP GUST SPEED ( M . P . H . )  0 
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SAS 
AVERAGE AZIMUTH VERSUS GUST AZIMUTH-BY MONTH 

PLOT OF AVDR*GUDR LEGEND: A = 1 OBS, B = 2 OBS, ETC. 
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A A A  

GUST AZ l MUTH ( DEG. ) 



SAS 
AVERAGE AZIMUTH VERSUS GUST AZIMUTH-BY MONTH 

PLOT OF AVDR'GUDR LEGEND: A = 1 OBS, B = 2 OBS, ETC. 
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SAS 
AVERAGE A Z I M U T H  VERSUS GUST AZIMUTH-BY MONTH 

PLOT OF AVDR*GUDR LEGEND: A = 1 OBS, B = 2 OBS, ETC.  

A AB 
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SAS 
AVERAGE AZIMUTH VERSUS GUST AZIMUTH-BY MONTH 

PLOT OF AVDR*GUDR LEGEND: A = 1 OBS, B = 2 OBS, ETC. 

A A 
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A A A E AB CB C BA 
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SAS 
AVERAGE AZIMUTH VERSUS GUST AZIMUTH-BY MONTH 

PLOT OF AVDR*GUDR LEGEND: A = 1 OBS, B = 2 OBS, ETC. 
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SAS 
MONTHLY AVERAGE WIND SPEEDS 

MIDPOINT  
AVSP AVERAGE SPEED ( M .  P. H.  ) 

FREQUENCY BAR CHART 

FREQ CUM. PERCENT CUM. 
FREQ PERCENT 

144 75.00 75.00 

182 19.79 94.79 

182 0.00 ,94.79 

185 1.56 96.35 

187 1.04 97.40 

189 1.04 98.44 

192 1.56 100.00 

FREQUENCY 



S AS 
MONTHLY AVERAGE WIND SPEEDS 

M I D P O I N T  
AVSP AVERAGE SPEED ( M .  P. H. ) 

FREQUENCY BAR CHART 

FREQ CUM. 
FREQ 

139 

142 

149 

151 

154 

167 

PERCENT CUM. 
PERCENT 

83.23 83.23 

1.80 85.03 

4.19 89.22 

1.20 90.42 

1.80 92.22 

7.78 100.00 

FREQUENCY 



SAS 
MONTHLY AVERAGE WIND SPEEDS 

M I D P O I N T  
AVSP AVERAGE SPEED ( M .  P. H. ) 

FREQUENCY BAR CHART 

FREQ CUM. PERCENT 
FREQ 

38 20.43 

6 1 12.37 
i 

884 14.52 

136 25.81 

150 7.53 

171 11.29 

182 5.91 

186 2.15 

CUM. 
PERCENT 





SAS 
MONTHLY AVERAGE WIND SPEEDS 

FREQUENCY BAR CHART 
M I D P O I N T  

AVSP AVERAGE SPEED (M .  P. H.  ) FREQ CUM. 
FREQ 

PERCENT CUM. 
PERCENT 

18.28 

45.16 

76.34 ,'  

87.63 

96.77 

98.92 

99.46 

100.00 

FREQUENCY 
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SAS 
MONTHLY AVERAGE WIND SPEEDS 

FREQUENCY BAR CHART 
MIDPOINT  

AVSP AVERAGE SPEED ( M .  P. H .  ) FREQ CUM. 
FREQ 

5 9 

78 

106 

122 

139 

154 

169 

PERCENT CUM. 
PERCENT 

FREQUENCY 
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SAS 
MONTHLY GUST SPEEDS 

FREQUENCY 3AR CHART 
MIDPOINT  

CUSP GUST SPEED ( M .  P .H.  ) FREQ CUM. 
FREQ 

PERCENT CUM. 
PERCENT 

FREQUENCY 
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