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SUMMARY 

Summarized hourly meteorological data for  16 of the original 17 candidate 

and wind turbine generator s i t e s  collected during the period from December 
1976 through December 1981 are presented i n  t h i s  report. The data collection 

9 * 
program a t  some individual s i t e s  may not span th i s  en t i re  period, b u t  will be 
contained within the reporting period. The purpose of providing the summarized 
data i s  t o  document the data collection program and provide data that  could be 
considered representative of long-term meteorological conditions a t  each s i t e .  * For each s i t e ,  data are  given in eight tables and a topographic map showing 

the location of the meteorological tower and turbine, i f  applicable. Use of 
information from these tables,  along with information about specific wind 

turbines, should allow the user to  estimate the potential for  long-term average 
wind  energy production a t  each s i t e .  

i i i  
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INTRODUCTION 

This  r e p o r t  p r e sen t s  summarized hourly meteorological  da t a  f o r  16 of t h e  

" o r i g i n a l "  17 candida te  and wind t u r b i n e  genera tor  i n s t a l  1 a t i o n  si tes 1 i s t e d  
i n  Table  1 ,  and geographica l ly  l oca t ed  i n  Figure 1.  A second group o f  sites 

9 
was s e l e c t e d  i n  e a r l y  1980 a s  p a r t  of t h e  expanded candida te  s i t e  program. 

These si tes a r e  r e f e r r e d  t o  a s  t h e  "new s i t e s " .  Data on t h e  "new" s i t e s  is 

n o t  provided i n  t h i s  r epo r t .  The per iod  o f  record o f  t h e  d a t a  i s  from t h e  

s t a r t  of the c o l l e c t i o n  program a t  each s i t e ,  e i t h e r  l a t e  1976 o r  e a r l y  1977, 
through December 1981. Th i s  per iod o f  record was chosen s o  the summarized 

d a t a  could r ep re sen t  t y p i c a l  long- term c l imato logica l  condi t ions  a t  t h e  si tes 
and a l s o  document t h e  d a t a  c o l l e c t i o n  program. The l a s t  3 y e a r s  o f  d a t a  have 
been summarized on an annual b a s i s ,  and a r e  repor ted  elsewhere (Sandusky and 

~ e n n ;  1980 and 1980a; Sandusky e t  a1 . 1981 ) . In a d d i t i o n ,  information on the 
h i s t o r y  of t h e  program, inc luding  information on meteorological s e n s o r s ,  d a t a  
record ing  techniques,  and e d i t i n g  procedures i s  a v a i l a b l e  i n  o t h e r  r e p o r t s  
( ~ e n n 6  and Sandusky 1979 and Sandusky e t  a1 . 1982).  

Of t h e  17 o r i g i n a l  sites chosen by the Department of Energy (DOE) f o r  

eva lua t ing  wind energy p o t e n t i a l ,  the da t a  f o r  the Kaena Poin t ,  Hawaii s i t e  i s  
n o t  included i n  this r epo r t .  The da t a  c o l l e c t i o n  program and d a t a  a n a l y s i s  
f o r  t h a t  s i t e  were d i r e c t e d  by the Department o f  Meteorology a t  the Univers i ty  
o f  Hawaii . Summarized da t a  f o r  t h a t  s i t e  were prepared i n  a d i f f e r e n t  format 
than repor ted  he re in  and thus a r e  no t  included. 

T h e  c o l l e c t i o n  program a t  a l l  but  6 o f  the 16 si tes was terminated p r i o r  
t o  December 1981 f o r  var ious  reasons.  A t  the Augspurger Mountain, Washington 
s i t e  the d a t a  c o l l e c t i o n  program was terminated a f t e r  t h e  tower co l l apsed  i n  
January 1978. The c o l l e c t i o n  program a t  the Ludington, Michigan s i t e  was 
te rmina ted  a t  t h e  r eques t  of the p a r t i c i p a t i n g  u t i l i t y  i n  November 1979. The 

1) c o l l  e c t i o n  programs a t  K i  ngsley Dam, Nebraska, and Russel 1 , Kansas were termi - 
nated  i n  August 1981 due t o  budgetary c o n s t r a i n t s  o f  t h e  Department of Energy. 
For t h e  same reason t h e  c o l l e c t i o n  programs a t  t h e  Amari l lo ,  Texas; Boardman, 
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FIGURE 1. Locat ion o f  t he  " Or ig ina l "  Candidate S i tes  



Oregon; Cold Bay, A1 aska; Holyoke, Massachusetts; and P o i n t  Arena, California 
were terminated on October 1 , 1981. The data col 1 ection program a t  Boone , 
North Carolina was terminated in May 1981 so onsite equipment could be used i n  

a research f i e ld  program involving the MOD-1 turbine a t  the s i t e .  The s i t e s  

where data collection continued a f t e r  December 1981 was done t o  support the 
test ing of MOD-OA s i t e s  or private wind turbine programs. 

The heights of the sensors a t  each s i t e  are given in Table 2 .  In that  

table and in l a t e r  summary tables,  the upper sensor i s  noted by the l e t t e r  "A", 
the mid-level i s  noted by the l e t t e r  "9" and the lower level i s  noted by the 

l e t t e r  "C". Note tha t  only f ive s i t e s  (Block Island, Rhode Island; Boone, 
North Carol i na; Cl ayton, New Mexico; Boardman, Oregon ; and San Gorgonio , 
California) have mid-level sensors. I t  should be noted tha t  of the f ive  s i t e s  
with a mid-level sensor, only the system a t  Boardman, Oregon had an operational 

mid-level sensor the en t i re  period of record that  i s  reported. A t  three 

s i t e s ,  the mid-level sensor was added a f t e r  the collection program had begun 
(e.g., June 1979 fo r  Block Island and Rhode Island; March 1978 for  Clayton, 
New Mexico; and November 1980 fo r  San Gorgonio). A t  the Boone, North Carolina 
s i t e  the tower was originally 48.7 meters in height and data was collected a t  

18.2 and 45.7 meters above ground level. In July 1978 the tower was extended 

and a new sensor instal led a t  76.2 meters above the ground. Therefore, what 
was the upper level sensor level became the mid-level sensor level. 

In some cases, circumstances dictated the height of the sensor levels.  
The height of the sensor levels a t  Boone was increased to  accommodate the 
MOD-1 turbine instal led a t  the s i t e .  This turbine has a larger blade diameter 
and t a l l e r  tower than the MOD-OA turbine. A t  the Boardman s i t e  the levels 
reported are based on an ongoing monitoring program for  the construction and 

operation of a nearby coal plant. The upper-level sensor a t  the Cold Bay, 
Alaska s i t e  i s  a t  21.8 m since an existing FAA beacon tower i s  used to  support 

the sensors. Four s i t e s  have the lower sensors a t  18.2 m above ground level 
t o  measure wind data above t rees  or buildings near the s i t e s .  



TABLE 2 .  Sensor Heights 

C-Low r B-Mi ddl e A-Upper 
Si t e  Location Level ?a)  ~ e v e l  (.a) ~ e v e l  ( a )  

Augspurger M t .  , WA 

Amari l lo ,  TX 

Block I s l and ,  RI 
Boardman, OR 

Boone, NC 

Clayton,  N M  

Cold Bay, A K  

Culebra,  PR 

Holyoke, MA 

Huron, SD 

Kingsley Dam, NB 

Ludi ngton, MI 
Montauk, NY 

Po in t  Arena, CA 

Russel 1 ,  KS 

San Gorgonio, CA 

l a )  Meters above ground l eve l  
( b )  No d a t a  c o l l e c t e d  

Table  3 provides  an a l l - s i t e  summary o f  d a t a  recovery r a t e s  and wind 
c h a r a c t e r i s t i c s  f o r  the r epo r t i ng  period. Data under the column "Maximum" 
rep re sen t  maximum hourly average val ues. Data under the col umn " Power" repre-  
sents the average a v a i l a b l e  power. 

The mean wind speed values  from the lower l eve l  a t  the candida te  s i t e  can 
x) be compared t o  a v a i l a b l e  long-term values  from t h e  n e a r e s t  National Weather 

Se rv i ce  (NWS) f i r s t  o r d e r  s t a t i o n .  This  da t a  i s  given i n  Table 4. For some 
s i tes  t h a t  a r e  near  NWS s t a t i o n s  t he se  va lues  a r e  i n  reasonable  agreement 

( e .  g. , Amari 1 l o ,  Block Is1 and, Boardman, Cold Bay, Holyoke, Huron, Ludington, 
d) 



TABLE 3. Summary o f  Hour ly  Data f o r  the  Per iod  
December 1976 Through December 1981 

Avai 1 ab le  
S i t e  Sensor % Sample Wind Speed (M/S) Power 
Code Level (M)  Recovery Me an - Maximum ( ~ a t t s l ~ ' )  

AG (C) 9.1 53.8 6.9 22.6 323.33 
TX (C) 9.1 87.7 6.3 23.6 228.67 
R I  (C) (1 )  9.1 83.2 5.0 20.1 134.30 
OR (C) 9.1 82.9 3.8 36.7 102.55 
NC ('4 (2 )  18.2 74.5 6.1 28.8 31 5.04 
NM (C) (1 )  9.1 84.6 5.4 21.3 160.78 
AK (C) 9.1 58.4 6.5 23.0 353.28 
PR (C) (1 )  9.1 82.1 6.2 29.1 212.05 
MA (C) 18.2 75.6 4.7 22.7 119.22 
SD ( c )  9.1 79.4 4.7 20.6 131.99 
NB (C) 9.1 90.9 5.3 22.4 161.03 
M I  (C) 18.2 79.0 5.2 23.7 181.84 
NY (C) 18.2 80.3 6.2 24.0 307.97 
CA (C) 9.1 80.7 4.7 17.9 130.54 
KS (C) 9.1 87.6 5.3 20.8 173.66 
SG ( c )  9.1 81.1 6.2 23.9 344.82 ......................................................................... 
R I  (B) (1 )  30.0 38.7 6.4 19.5 254.62 
OR (B) 39.6 94.5 5.0 39.8 206.58 
NC (B) (2 )  45.7 42.4 7.3 29.9 423.05 
NM (B) (1 )  30.0 70.0 6.7 25.0 264.97 
SG (B) 30.0 9.1 6.9 20.5 460.81 ......................................................................... 
AG (A) 45.7 69.9 8.7 27.3 631.48 
TX (A) 45.7 87.7 8.1 23.7 464.74 
R I  (A) (1 )  45.7 91 .O 7.7 21.3 437.90 
OR ( A )  70.1 90.3 5.5 42.9 279.14 
NC (A) (2) 76.2 78.3 8.0 34.6 562.77 
NM (A) (1 )  45.7 81.3 7.3 27.3 333.41 
AK (A) 21.8 57.5 7.3 26.3 497.03 
PR (A) (1 )  45.7 75.6 7.0 31.7 291.07 
MA (A) 45.7 78.8 6.9 27.7 391.05 
sD (A) 45.7 83.2 6.8 24.6 333.60 
NB (A) 45.7 90.1 6.5 27.2 286.31 
M I  ( A )  45.7 91.2 7.5 28.2 466.74 
NY (A) 45.7 76.7 7.2 26.0 436.65 
CA (A) 45.7 77.1 6.5 22.4 322.81 
KS (A) 45.7 86.8 7.3 23.3 373.73 
SG ( A )  45.7 80.4 7.8 27.0 723.24 ......................................................................... 
Note: A = Upper Level  

B = Mid-Level 
C = Lower Level  

( 1  ) = MOD-OA Turb ine S i t e  
( 2 )  = MOD-1 Turb ine  S i t e  



TABLE 4. Comparison o f  S i t e  and Nearby NWS Data 

S i t e  

Augspurger M t  . , WA 

Amar i l lo ,  TX 

Block Is land,  R I  

Boardman, OR 

Boone, NC 

Clayton, NM 

Cold Bay, A K ( ~ )  

Culebra, PR 

Holyoke, MA 

Huron, SD 

Kingsley Dam, NE 

Ludi ngton , M I  

Montauk, NY 

Po in t  Arena, CA 

Russel 1, KS 

San Gorgonio, CA 

Mean W i  nd 
Speed (MIS) 

NWS 
S ta t i on  

Port land, OR 

Amar i l lo ,  TX 

Provi dence , R I  

Port land, OR 

Char1 o t t e ,  NC 

Amar i l lo ,  TX 

Cold Bay, AK 

San Juan, PR 

Worches t e r  , MA 

Huron, SD 

North P la t te ,  NE 

Muskegon, M I  

JFK A i r p o r t ,  NY 

Eureka, CA 

Concordi a, KS 

Los Angeles , CA 

(a)  The measured a t  21.8 meters above ground 

Mean W i  nd 
Speed (MIS) 

and Russe l l ) .  For some s i t e s ,  the  data from the nearest  NWS s t a t i o n  would n o t  

be representa t ive  o f  s i t e  cond i t ions  (Augspurger, Boone, Culebra, Po in t  Arena, 

and San Gorgonio). For the  o ther  s i t e s  the  d i f f e rence  between the  mean wind 

speeds i s  e i t h e r  0.7 o r  0.8 meters per  second. Only two s i t e s  (Huron and 

Russel l )  have mean values t h a t  are l ess  than values f o r  the NWS s ta t i ons .  

Data from the  upper l e v e l  a t  Cold Bay was used f o r  comparison because t h a t  

l e v e l  i s  n o t  in f luenced by nearby bu i ld ings .  

The data f o r  each s i t e  are presented i n  summary tables;  the  format o f  

these tab les  i s  described i n  the  next  sect ion. In format ion  i n  the  summary 



t ab les  i s  provided on data recovery r a t e s ,  available power, maximum values 
observed, annual mean values, diurnal mean values, frequency d i s t r ibu t ion  of 
wind speed, wind speed persistence,  and power law exponent as a function of 

wind direct ion.  The information from the  summary tables  combined with informa- 
t ion about spec i f i c  wind turbines should allow the  user t o  est imate the poten- 
t i a l  f o r  wind energy production a t  each s i t e .  

Provided i n  Appendix A i s  the software program used i n  generating the  
summary tables .  This program i s  presently ins ta l l ed  on a Digital Company 
VAX 111780 computer a t  the Pacif ic  Northwest Laboratory. However, i t  should 
be readi ly  converted t o  other  computer systems. 



SUMMARY TABLES 

Discussion of data represented i n  each table and the method of calcu- 

lation i s  given below. The notation "W/S" refers to  wind speed, which i s  

reported in meters per second. The notation "W/D" refers to  wind direction, 
a 

which i s  reported i n  degrees. Information on s i t e  elevation i s  reported in 

meters. 

A value reported as -999.99 indicates missing data. A t  several s i t e s  no 

e mid-level sensors exis t .  This condition i s  noted a t  the bottom of Table 1.3. 
The values for  the mid-level wind speed in Table 1.3 under the column "Other 

Levels" are  therefore indicated as missing, -999.99. If  no mid-level sensors 
ex i s t ,  the values reported for  Level B i n  Tables 1.4, 1.5 and 1.6 are  zero. 
Also, no information for  Level B i s  provided in Tables 1.1 and 1.2. 

TITLE AND FUNCTION 

Table 1.1 

Sensor Performance. Sensor performance ident i f ies  the percentage of time 

the recording system was operating and the percentage of time acceptable data 

were acquired by the meteorological sensors. The values given under the label 
" %  Online" a re  obtained by dividing the total  number of data scans collected 
by the total  possible number of data scans. The values given under the label 
" %  Recovered" are  obtained by dividing the total  number of acceptable data 
scans collected by the total  possible number of data scans. 

Table 1.2 

Annual Means and Available Power. T h i s  table provides the mean wind 

speed, wind  direction, and available power from the wind for each available 
sensor level during the reporting period. The value for wind direction i n d i -  

Q cates the direction from which the wind blows w i t h  0" and 360" being north, 

90" being eas t ,  180" being south and 270" being west. Thus, a mean wind  

direction of 220' indicates winds that  blow primarily from the southwest. 

In computing a mean wind direction a u n i t  vector approach was used. That i s ,  
@ -  



f o r  each hou r l y  value o f  wind d i r e c t i o n  U and V wind d i r e c t i o n  component values 

were determined and summed. Once a l l  hou r l y  values were read, average U and 

V components, based on the  t o t a l  number o f  v a l i d  observat ions, were computed 

and then used t o  compute a mean wind d i r e c t i o n .  Thus, t he  repor ted  mean wind 

d i r e c t i o n  i s  n o t  weighted by wind speed. The a v a i l a b l e  wind power i s  g iven i n  

u n i t s  o f  wat ts  per  square meter. These values f o r  each sensor l e v e l  a re  

computed by t h e  f o l l  owing re1 a t i onsh ip :  

where: 

2 P = average power (watts/m ) 
3 

p = dens i t y  o f  a i r  a t  each sensor l e v e l  (kg/m ) 

Vi = t h e  wind speed ( i n  m/s) a t  t he  i t h  observat ion l i n e  

n = number o f  v a l i d  wind speed observat ions i n  the  averaging per iod.  

The a i r  dens i t y  was computed by a d j u s t i n g  t h e  a i r  dens i t y  a t  sea l e v e l ,  
3 1.225 kg/m , f o r  t he  e l e v a t i o n  o f  t he  s i t e  ( i n  meters), assuming a standard 

atmosphere dens i t y  p r o f i l e  and the  he igh t  o f  the  sensor above ground l e v e l  ( i n  

meters).  I n  a l l  cases t h e  a i r  dens i t y  was l ess  than a i r  dens i t y  a t  sea l e v e l .  

Table 1.3 

Maximum Wind Speed. The h ighes t  ca l cu la ted  hou r l y  value f o r  each a v a i l a b l e  

sensor l e v e l  i s  g iven a long w i t h  date and t ime o f  occurrence. For t h i s  maximum 

hour l y  wind speed value, t h e  mean hou r l y  wind d i r e c t i o n  i s  g iven along w i t h  

t h e  hou r l y  wind speeds t h a t  occurred a t  the  o ther  l e v e l s .  

Table 1.4 

Wind Speed and D i r e c t i o n  Versus Time-of-Day. Mean hou r l y  wind speed and 

d i r e c t i o n  values a re  repor ted  f o r  each hour o f  t he  day f o r  the  r e p o r t i n g  

per iod.  Data repor ted  f o r  each hour represent  t he  average o f  a l l  hou r l y  



values calculated for that hour. Data are provided for each level of instru- 

mentation. If the s i t e  has no sensor a t  the mid-level ( B ) ,  the values for 
wind speed and wind direction are reported as 0.0. 

Table 1.5 

9 Frequency Distribution of Wind Speed. For each sensor level, the total 

number of observations and percentage of occurrences are given for a number of 

classes of wind speed. The f i r s t  class, 0.0 t o  0.5, represents winds from 0.0 

u p  t o  and including 0.5 m/s. For the rest  of the classes, except the l as t ,  
43 the number under the "Count" column indicates the number of occurrences of 

hourly wind speeds greater than the lower limit and less than or equal t o  the 

upper limit. Thus, the class 0.5 t o  1.0 indicates the condition 0.5 < wind 

speed (m/s) 5 1 .O.  I n  this table the wind speed classes are broken up  into 
0.5 m/s classes u p  t o  wind speed of 10 m/s. For higher wind speeds 1.0 m/s 

classes are used. The recovery rate, in percent, for each wind speed sensor 
i s  given a t  the bottom of the table. If no mid-level sensor i s  available, a l l  

values under Level B and the recovery rate for Level B will be 0 and 0.0 
respectively. 

Table 1.6 

Cumulative Frequency Distribution of Wind Speed. Both the cumulative 
number of observations and percentage of cumulative frequency distribution of 
hourly wind speed values are given for various wind speed intervals. The 
value of 2.0 under the column "Wind Speed" represents wind speed occurrences 
u p  t o  and including 2.0 m/s. The corresponding number of cumulative hourly 
wi nd speed val ues i s noted under the column "CFD" for each sensor level . If 
the s i t e  has no mid-level sensor, the values for Level B under the columns 
"CFD(ABS)" and "CFD(%)" will be 0 and 0.0, respectively. 

Table 1.7  
d 

Wind Speed Persistence Frequency. Information presented in this tab1 e 

indicates the length of time the wind speed a t  the upper sensor level ( A )  
occurs within a specified wind speed interval. For example, i f  in the "Hours" 

s* . row of 2.0 and under the wind speed column of 4 t o  5 m/s a value of 3 was 



repor ted,  t h i s  i nd i ca tes  t h a t  du r ing  the  r e p o r t i n g  pe r iod  the re  were th ree  

occurrences o f  wind speeds between 4 and 5 m/s t h a t  l a s t e d  fo r  2 hours. 

Table 1.8 

Power Law Exponent. A power law exponent, expressed as "ALPHA," between 

sensor l e v e l s  i s  computed as i n d i c a t e d  i n  t he  notes a t  t he  bottom o f  t h e  t a b l e  

f o r  each hour o f  data. These values a re  summed according t o  the  wind d i r e c t i o n  . 
occu r r i ng  a t  t h e  upper sensor l e v e l .  A f t e r  a l l  data have been analyzed f o r  

t he  r e p o r t i n g  per iod,  mean values o f  "ALPHA" a re  computed according t o  t h e  

t o t a l  number of values o f  "ALPHA" summed f o r  each d i r e c t i o n a l  sector .  The 

purpose o f  t h i s  type o f  data representa t ion  i s  t o  i n v e s t i g a t e  how the  topograph- 

i c a l  fea tures  surrounding t h e  s i t e  may i n f l u e n c e  general wind f l o w  c h a r a c t e r i s t i c s . '  

The va lue  under t h e  column ALPHA(A,B,C) represents a l e a s t  squares best  

fit o f  t he  values f o r  ALPHA(A,B), ALPHA(B,C) and ALPHA(A,C). These values are  

o n l y  computed fo r  s i t e s  w i t h  th ree  l e v e l s  o f  sensors. I f  the  s i t e  has two 

l e v e l s  o f  ins t rumenta t ion ,  i .e., no Level B sensor, no bes t  f i t  value w i l l  be 

c a l c u l a t e d  and in fo rmat ion  on ALPHA w i l l  be found under the  column "ALPHA(A,C) ." 
The percentage o f  occurrence of wind d i r e c t i o n  f o r  each sensor i s  a l s o  

g iven i n  t h i s  t ab le .  That i n fo rma t ion  i s  provided under t h e  columns "%A", 
l l  o/ I 1  ,oB , "%C"  f o r  t h e  upper, mid-, and lower sensor l eve l s ,  r e s p e c t i v e l y .  



AUGSPURGER MOUNTAIN, WASHINGTON 



SITE I D :  A G  
SITE L O C A T I O N :  AUGSPURGER MT., W A .  
D A T A  : DECEMBER 1976 THROUGH JANUARY --- -I---------------- 

1978 

1.1 SENSOR PERFORMANCE --- ------------------ 

TOTAL POSSIBLE SAMPLES: 1 0 2 4 8  

SENSOR % O N- L I N E  % R E C O V E R E D  
1 ------ ......................... 

.......................................... 
1.2 A N N U A L  MEANS A N D  STANDARD DEVIATIONS .......................................... 

H E I G H T  ME A N  ME A N  POWER 
(KETERS) WS WD WATTS/M**2 ------------------------------------------.--------------------- 

SITE D A T A  (A)  45 .7  8 .7  262.8  631 .48  
( C )  9 .1  6 . 9  26 9.2 323 .33  

....................... 
1 .3  M A X I M U M  W I N D  SPEED 

E L E V A T I O N  W I N D  W I N D  
(METERS) SPEED D I R .  D A T E  T I M E  OTHER LEVELS 

( A )  45.7 2 7 . 3  241.0 1 2 / 0 1 / 7 7  13:OO (B) -999 .9  
( C )  22.6 

( C )  9.1 22 .6  241.5  1 2 / 0 1 / 7 7  13 :00  ( A )  27 .3  
( B ) - 9 9 9 . 9  ------------------.----------------- 

NOTES: 
1. SITE ELEVATION: 8 5 3  METERS A B O V E  SEA L E V E L .  
3. SENSOR LEVEL B N O T  A V A I L A B L E  AT SITE A G .  



S I T E  I D :  A G 
S I T E  LOCATION:  AUGSPURGER MT.,  W A .  
DATA : DECEMBER 1 9 7 6  THROUGH JANUARY 

--- ........................................... 
1 . 4  K I N D  S P E E D  AND D I R E C T I O N  VERSUS TIME- OF- DAY --- ........................................... 

LEVEL A  LEVEL B LEVEL C  
TIME --------- --------- --------- 
OF DAY W S  W D  W S  W D  WS W D  



S I T E  I D :  A  G  
S I T E  LOCATION:  AUGSPURGER MT.,  WA. 
DATA : DECEMBER 1 9 7 6  THROUGH JANUARY 1 9 7 8  

- - 

1.5 FREQUENCY D I S T R I B U T I O N  OF WIND S P E E D  

WIND L E V E L A  L E V E L B  L E V E L C  
S P E E D  COUNT $ C O U N T  $ C O U N T  

0.0- 0.5 1 8  0.3 0 0.0 2 9  0.5 
0.5-  1.0  6 0  0.8 0 0.0 7 8  1.4 
1.0-  1.5 6 9  1.0 0 0.0 8 1  1.5 
1.5-  2.0 1 1 3  1.6 0 0 .0  1 2 0  2.2 
2.0-  2.5 1 3 0  1.8 0 0 .0  1 8 0  3.3 
2.5-  3.0 174  2.4 0 0 .0  1 6 7  3.0 
3.0- 3.5 1 3 9  1.9 0 0.0 1 7 6  3.2 
3.5-  4.0 1 7 1  2.4 0 0.0 2 0 9  3.8 
4.0-  4.5 3 6 9  5 . 2  0 0.0 4 1 3  7.5 
4 .5-  5.0 1 7 0  2.4 0 0 .0  2 0 9  3.8 
5.0-  5.5 2 7 2  3.8 0 0.0 2 8 7  5.2 
5.5-  6.0 2 1 4  3.0 0 0.0 2 5 0  4.5 
6 .0-  6.5 3 5 3  4.9 0 0.0 4 2 4  7.7 
6 .5-  7.0 2 4 8  3.5 0 0.0 2 8 4  5.2 
7.0-  7.5 3 6 9  5.2 0 0.0 3 5 9  6.5 
7 .5-  8.0 2 7 8  3.9 0 0.0 2 3 8  4.3 
8.0-  8.5 5 4 2  7.6 0 0 .0  4 9 5  9.0 
8 . 5 - 9 . 0  3 6 8  5 . 1  0 0.0 2 9 2  5 .3  
9 .0-  9.5 2 0 9  2.9 0 0.0 1 3 5  2.4 
9.5- 10.0 304  4 .2  0 0.0 1 9 2  3.5 

10.0-11.0  6 3 3  8.8 0 0.0 3 1 8  5.8 
11.0-12.0  485  6 .8  O 0.0 1 7 8  3.2 
12.0- 13.0 456 6.4 0 0.0 1 8 0  3.3 
13.0- 14.0 3 1 5  4.4 0 0.0 8 9  1.6 
14.0- 15.0 2 0 6  2.9 0 0.0 4 3  0.8 
15 .0- 16 .0  1 5 4  2 .1  0 0 .0  2 9  0.5 
16.0-17.0  1 2 7  1.8 0 0.0 24  0.4 
17.0- 18.0 96 1.3 0 0.0 1 1  0.2 
18.0- 19.0 4 4  0.6 0 0.0 3 0 .1  
19.0- 20.0 3 2  0.4 0 0.0 9 0.2 
20.0- 21.0 15  0 .2  0 0 .0  5 0 .1  

>21.0 3 0  0.4 0 0 .0  6 0 .1  
RECOVERY R A T E S  

LEVEL A  LEVEL B  LEVEL C 
6 9 . 9  0.0 53.8  



S I T E  I D :  AG 
S I T E  LOCATION: AUGSPURGER MT. , W A .  
DATA : DECEMBER 1 9 7 6  THROUGH JANUARY 1 9 7 8  

--- ............................................... 
1.6  CUMULATIVE FREQUENCY D I S T R I B U T I O N  OF WIND S P E E D  

----- 
WIND 
S P E E D  ----- 

LEVEL A ------------ 
CFD CFD 

( A B S )  ( $ 1  ----- ----- 

LEVEL B ------------ 
CFD CFD 

( A B S )  ( $ 1  ----- ----- 

LEVEL C  ------------ 
CFD CFD 

( A B S )  ( $ 1  ----- ----- 



S I T E  I D :  A  G  
S I T E  L O C A T I O N :  A U G S P U R G E R  MT., W A .  
D A T A  : D E C E M B E R  1976 T H R O U G H  J A N U A R Y  1978 

e 

N U M B E R  O F  O C C U R E N C E S  ----- .................................. 
W I N D  S P E E D  C L A S S ,  M E T E R S / S E C  

H O U R S  < 3 3-4 4-5 5-6 6- 7 7- 12 12- 20 > 20 ----- .................................. 



S I T E  I D :  A G 
S I T E  LOCATION:  AUGSPURGER K T . ,  WA. 
DATA : DECEMBER 1 9 7 6  THROUGH JANUARY 

--- ....................................... 
1.8 POWER LAW EXPONENT AND W/D D I S T R I B U T I O N  --- ....................................... 

WIND D I R  
( E L E V  A)  ALPHA ALPHA ALPHA ALPHA 

( A , B )  ( B , C )  ( A , C )  ( A , B , C )  % A  % B  %C 

N  
NNE 
NE 
EN E  
E  
E S E  
S E  
S S E  
S 
SSW 
SW 
WSW 
W 
WNF 
NW 
N N W  

NOTES : 
ALPHA 

W S ( U P )  Z(UP) 
1 .  ------ = ----- 

W S ( L 0 )  Z ( L 0 )  

L O G ( W S ( U P ) / W S ( L O ) )  
2. ALPHA = ------------------ WHERE; Z = E L E V A T I O N  

L O G ( Z ( U P ) / Z ( L O ) )  W S = W I N D  S P E E D  



AUGSPURGER MT., WA. 
1 21 O40.78 W 

SCALE 1:62 500 
0 1 2 3 MILES 

a 3 I I 1 

- 0 3000 6000 9000 12000 15000 FEET 
1 1 I I I I 1 1 I I I 4 I I 1 'I 

0 1 2 3 4 KILOMETERS 
1 4 I I t 

- 

CONTOUR INTERVAL 80 FEET 
DOTTED LINES REPRESENT 40-FOOT CONTOURS 

DATUM IS MEAN SEA LEVEL 



AMARILLO, TEXAS 



SITE  I D :  TX 
SITE LOCATION : ANARILLO, TX. 
DATA : M A R C H  1 9 7 7  THROUGH SEPTEMBER 1 9 6 1  --- ------------------ 
1 .  1 SENSOR PERFORMANCE --- ------------------ 

TOTAL POSSIBLE SAMPLES: 40200  

SENSOR " p N - L I N E  $ RECOVERED 
'C) ------ ......................... 

.......................................... 
1 . 2  A N N U A L  MEANS A N D  STANDARD DEVIATIONS .......................................... 

HEIGHT ME A N  M E A N  POWER 
(KETERS) WS WD WATTS/M**2 

SITE DATA ( A )  4 5 . 7  8.7 191 .0  4 6 4 . 7 4  
( C >  9 . 1  6 . 3  1 8 8 . 8  2 2 8 . 6 7  

....................... 
1 . 3  M A X I M U M  W I N D  SPEED ....................... 
ELEVATION W I N D  W I N D  
(WETERS) SPEED D I R .  DATE TIME OTHER LEVELS --------- .................................................. 

( A )  4 5 . 7  2 3  7  242 .0  0 4 / 0 1 / 7 7  16:OO ( B ) - 9 9 9 . 9  
( C )  1 8 . 8  

( C )  9.1 23 .6  1 2 . 8  1 0 / 2 3 / 8 0  11:OO (A)  21 .0  
( B ) - 9 9 9 . 9  .................................... 

NOTES: 
1 .  S ITE  ELEVATION: 1 0 9 1  METERS ABOVE SEA LEVEL. 
3. SENSOR L E V E L  B NOT AVAILABLE AT S ITE  TX. 



S I T E  I D :  TX 
S I T E  LOCATION:  AKARILLO,  T X .  
DATA : P:AR CH 1 9 7 7  THROUGH SEPTEPIBER 1 9 8 1  

--- ........................................... 
1 . 4  WIND S P E E D  AND D I R E C T I O N  VERSUS TIME- OF- DAY --- ........................................... 

LEVEL A LEVEL B LEVEL C  
TIME --------- --------- --------- 
OF DAY WS bJ D  WS WD WS WD 



SITE I D :  T X  
SITE LOCATION: AKARILLO, TX.  
D A T A  : M A R C H  1977  T H R O U G H  SEPTEMBER 1981  

--- .................................... 
1.5  FREQUENCY DISTRIBUTION OF W I N D  SPEED --- .................................... 
W I N D  LEVEL A LEVEL B LEVEL C 
SPEED COUNT $ COUNT $ C O U N T  z ....................................... 

0 .0-  0.5 2 3  0 .1  0  0.0 31  0 .1  
0 .5-  1.0 100  0 . 3  0  0 . 0  1 7 8  0.5 
1 .0-  1.5 256 0 .7  0  0 .0  4 5 2  1 . 3  
1.5-  2 .0  462  1 . 3  0  0 .0  936 2 .7  
2 .0-  2 .5  7 3 2  2 .0  0  0.0 1409  4 .0  
2 . 5-  3.0 8 8 8  2 .5  0  0 .0  1 6 1 8  4.6 
3.0-  3.5 9 7 9  2 . 7  0  0 .0  1 6 9 8  4 .8  
3 .5-  4.0 1187  3 .3  0  0 . 0  7969 5 .6  
4.0-  4.5 1555  4 . 3  0  0.0 2550  7 .2  
4 .5-  5.0 1372  3 . 8  0  0.0 2098  6 .0  
5 .0-  5 . 5  1597  4.5 0  0 .0  2285  6 . 5  
5 . 5-  6.0 1498  4 .2  0  0.0 2055  5 . 8  
6 . 0-  6 . 5  1929  5 . 4  0  0 . 0  2615  7.4 
6 . 5-  7.0 1 6 8 8  4 . 7  0  0 .0  2005  5 . 7  
7 .0-  7.5 1849  5 . 2  0  0 .0  2164  6 .1  
7 . 5-  8 .0  1 6 1 8  4 . 5  0  0 .0  1656  4 . 7  
8 . 0-  8 . 5  2127  5 . 9  0  0 .0  2092  5 . 9  
8 . 5-  9.0 1891  5 . 3  0  0 .0  1525  4 . 3  
9 .0-  9 .5  1634  4 .6  0 0 .0  1091  3 . 1  
9 .5- 10.0  1751  4 . 9  0  0 . 0  1137  3 . 2  

10 .0 -11 .0  3170  8 .8  0  0 .0  1625  4.6 
11.0-12.0 2529  7 .1  O 0 .0  8 7 3  2 .5  
12 .0- 13.0  1984  5 . 5  0  0 .0  5 4 9  1 . 6  
13 .0-14 .0  1 1 2 3  3 . 1  0  0 .0  305  0 . 9  
14 .0- 15.0  785  2 . 2  0  0 . 0  149  0.4 
15 .0- 16.0  446 1 . 2  0  0 . 0  8 9  0 . 3  
16 .0-17 .0  334  0 . 9  0  0 . 0  4 6  0 .1  
17 .0- 18.0  145  0 .4  0  0.0 26 0 . 1  
18 .0- 19.0  82  0 . 2  0  0 .0  17 0 . 0  
19 .0- 20.0  48 0 . 1  0  0 . 0  7  0 . 0  
20 .0- 21 .0  2 8  0 . 1  0  0 . 0  4  0 .0  

>21 .0  22  0 . 1  0  0 .0  6 0 .0  
RECOVERY RATES 

LEVEL A LEVEL B LEVEL C 
89 .1  0 .0  8 7 . 7  



S I T E  I D :  TX 
S I T E  LOCATION : AKARILLO,  TX.  
DATA : NARCH 1 9 7 7  THROUGH SEPTEMBER 1 9 8 1  

--- ............................................... 
1 . 6  CUflULATIVE FREQUENCY D I S T R I B U T I O N  OF WIND S P E E D  --- ............................................... 

LEVEL A LEVEL B LEVEL C  ----- ------------ ------------ ------------ 
I*! I N D  CFD CFD CFD CFD CFD CFD 
S P E E D  ( A B S )  ( % I  ( A B S )  ( d p )  (ABS) ( % )  



S I T E  I D :  TX 
S I T E  LOCATIOIJ  : A N A R I L L O ,  TX. 
DATA : MARCH 1 9 7 7  THROUGH S E P T E M B E R  1 9 8 1  

--- ................................ 
1.7 WIND S P E E D  P E R S I S T E N C E  FREQUENCY ( L E V E L  A )  --- ................................ 

HOURS 

NUMBER OF OCCURENCES .................................. 
WIND S P E E D  C L A S S ,  M E T E R S / S E C  

< 3 3-4 4- 5 5- 6 6- 7  7- 1 2  1 2- 2 0  > 2 0  



S I T E  I D :  TX 
S I T E  LOCATION : A K A R I L L O ,  TX. 
DATA : KARCH 1 9 7 7  THROUGH SEPTEMBER 1 9 8 1  

--- ....................................... 
1 . 8  POWER LAW EXPONENT AND W/D D I S T R I B U T I O N  --- ....................................... 

WIND D I R  
( E L E V  A )  ALPHA ALPHA ALPHA ALPHA 

( A , B )  ( B , C )  ( A , C )  ( A , B , C )  $ A  dpB %C -------- ............................................ 
N 
NNE 
NE 
EN E 
E  
E S E  
S E  
S S E  
S 
S S U  
SV 
WSW 
V 
W N W  
NW 
N N K  

...................................................... 
NOTES : 

ALPHA 
W S ( U P )  Z ( U P )  

1. ------ = ----- 
W S ( L 0 )  Z ( L 0 )  

L O G ( W S ( U P ) / W S ( L O ) )  
2. A L P H A  = ------------------ WHERE; Z = E L E V A T I O N  

L O G ( Z ( U P ) / Z ( L O ) )  WS=WIND S P E E D  



AMARILLO, TX 

1 
SCALE 1:24 000 

1 
Ci - - - i--i - 

2 0 1 MILE 
I 

1000 0 1000 2000 3000 4000 5000 6000 7000FEET 
H H -  b i I i I I I 

1 
W H H H H I  

.5  0 1 KILOMETRE 
I 

CONTOUR INTERVAL 10 FEET 



BLOCK ISLAND, RHODE ISLAND 



SITE  I D :  R I  
S ITE LOCATION: BLOCK ISLAND, R I .  
DATA : DECEMBER 1 9 7 6  THROUGH DECEMBER 1 9 8 1  --- ------------------ 
1 .1  SENSOR PERFORMANCE --- ------------------ 

TOTAL POSSIBLE SAMPLES: 4 4 5 6 8  

SENSOR fb  O N - L I N E  % RECOVERED ------ ......................... 

.......................................... 
1 .2  A N N U A L  MEANS A N D  STANDARD DEVIATIONS .......................................... 

HEIGHT M E A N  NE A N  POWER 
(METERS) WS WD WATTS/M**2 

SITE DATA ( A )  4 5 . 7  
( B )  30 .0  
( C )  9 . 1  

....................... 
1 . 3  M A X I M U M  W I N D  SPEED 

ELEVATION W I N D  W I N D  
(NETERS) SPEED D I R .  DATE TIME OTHER LEVELS 

(A)  45.7  29 .5  6 5 . 0  0 2 / 0 6 / 7 8  19:OO ( B ) - 9 9 9 . 9  
( C )  20 .1  

( B )  30.0 1 9 . 5  5 4 . 1  0 3 / 2 2 / 8 0  05:OO ( A )  2 1 . 3  
( C )  14 .9  

( C )  9.1 20 .1  6 1 .0  0 2 / 0 6 / 7 8  1 9 : 0 0  ( A )  2 9 . 5  
( B ) - 9 9 9 . 9  .................................... 

NOTES : 
1 .  S ITE  ELEVATION: 14 NETERS A B O V E  SEA LEVEL. 



S I T E  I D :  R I  
S I T E  L O C A T I O N :  BLOCK I S L A N D ,  R I .  
DATA : DECEMBER 1 9 7 6  THROUGH DECEMBER 1 9 8 1  

--- ........................................... 
1 4  WIND S P E E D  AND D I R E C T I O N  V E R S U S  TIME- OF- DAY 

LEVEL A  L E V E L  B L E V E L  C  
T I  I.IE --------- --------- --------- 
OF DAY WS WD WS WD WS WD 



S I T E  I D :  R I  
S I T E  LOCATION:  BLOCK I S L A N D ,  R I .  
DATA : DECEMBER 1 9 7 6  THROUGH DECEMBER 1 9 8  1  

--- .................................... 
1.5 FREQUENCY D I S T R I B U T I O N  OF WIND S P E E D  --- .................................... 
WIND LEVEL A L E V E L  B LEVEL C 
S P E E D  COUNT B COUNT J COUNT X 

0.0- 0.5 6 9  0.2 3 9  0 .2  2 7 1  0 .7  
0.5-  1.0 1 5 9  0.4 4 8  0.3 6 2 2  1.7 
1.0- 1.5 3 1 2  0 . 9  1 3 9  0 .8  9 7 5  2.6 
1.5-  2.0 5 2 5  1 4  2 7 0  1.6 1 5 6 1  4 . 2  
2.0-  2.5 8 3 0  2.3 4 8 3  2.8 2 1 5 5  5.8 
2.5-  3.0 9 7 8  2 .7  7 0 2  4 .1  2 3 7 5  6.4 
3 .0 -  3.5 1 1 5 5  3.2 8 6 1  5.0 2 5 2 0  6.8 
3.5-  4.0 1 4 0 8  3.8 9 8 8  5.7 3 2 0 4  8.6 
4 .0-  4.5 1 9 7 6  5.4 1 0 2 4  5.9 3 8 2 1  10.3  
4.5-  5.0 1 6 5 2  4.5 1 2 1 3  7.0 2 8 8 0  7.8 
5 .0 -  5.5 1 8 5 9  5 .1  1 2 9 3  7.5 2 9 5 5  8 . 0  
5 .5 -  6.0 1 8 8 0  5 .1  1 3 3 6  7.7 2 4 0 1  6.5 
6.0-  6.5 2 4 3 4  6.6 1 2 9 9  7 . 5  2 7 1 9  7 . 3  
6.5-  7.0 2 2 0 9  6.0 1 1 8 8  6.9 1 8 1 5  4.9 
7.0-  7.5 2 2 8 6  6.2 1 1 2 3  6.5 1 5 7 2  4.2 
7 .5-  8.0 2 0 6 8  5.6 9 7 1  5.6 1 1 5 7  3 .1  
8 .0 -  8.5 2 6 4 2  7.2 8 1 8  4 .7  1 1 1 8  3.0 
8 . 5 - 9 . 0  1 9 0 7  5.2 7 1 6  4.2 6 7 2  1.8 
9 .0-  9.5 1 5 5 8  4.3 5 7 7  3.3 5 1 8  1.4 
9 . 5- 1 0 . 0  1 4 7 9  4.0 4 5 9  2.7 4 5 7  1.2 

10 .0 -11 .0  2 4 7 6  6 .8  6 4 4  3.7 6 3 6  1.7 
11.0- 12.0  1 5 8 9  4.3 4 1 3  2.4 3 2 7  0.9 
12 .0- 13 .0  1 1 3 0  3.1 2 6 7  1.5 1 9 0  0.5 , 

13 .0- 14 .0  7 0 4  1.9 1 6 2  0.9 9 2  0.2 
14 .0 -15 .0  4 7 2  1 .3  1 0 3  0.6 2 3  0 .1  
15.0- 16.0  2 8 3  0.8 7 0  0.4 1 1  0.0 
16.0-17.0  222 0.6 2 9  0 .2  7  0.0 
17 .0- 18 .0  1 6 5  0.5 8  0.0 1  0.0 
18 .0- 19 .0  106  0 .3  4  0.0 6 0.0 
19 .0- 20 .0  4 3  0.1 2  0 .0  3  0.0 
20.0-21.0  16 0.0 0  0.0 1  0.0 

>21 .0  2 8  0 .1  0  0.0 0  0.0 
RECOVERY R A T E S  

LEVEL A  LEVEL B LEVEL C  
82 .2  38.7  83.2  



S I T E  I D :  R I  
S I T E  LOCATION:  BLOCK I S L A N D ,  R I .  
DATA : DECEMBER 1 9 7 6  THROUGH DECEMBER 1 9 8 1  

--- ............................................... 
1 . 6  CUblULATIVE FREQUENCY D I S T R I B U T I O N  OF WIND S P E E D  --- ............................................... 

LEVEL A LEVEL B LEVEL C  ----- ------------ ------------ ------------ 
I.!IND CFD CFD CFD CFD CFD CFD 
S P E E D  ( A B S )  ( $ 1  ( A B S )  ( $ 1  ( A B S )  ( $ 1  ----- ----- ----- ----- ----- ----- ----- 



S I T E  I D :  R I  
S I T E  LOCATION:  BLOCK I S L A N D ,  R I .  
DATA : DECEMBER 1 9 7 6  THROUGH DECEMBER 1 9 8 1  

--- ................................ 
1.7 

W

I N D  S P E E D  P E R S I S T E N C E  FREQUENCY ( L E V E L  A )  

a 
NUMBER OF OCCURENCES ----- .................................. 

WIND S P E E D  C L A S S ,  M E T E R S / S E C  
HOURS < 3  3- 4 4- 5 5- 6  6- 7 7- 1 2  1 2- 2 0  > 20  



S I T E  I D :  R I  
S I T E  LOCATION:  BLOCK I S L A N D ,  R I .  
DATA : DECEKBER 1 9 7 6  THROUGH DECEMBER 1 9 8 1  

--- ....................................... 
1 . 8  POWER LAW EXPONENT AND W/D D I S T R I B U T I O N  

WIND D I R  
( E L E V  A )  ALPHA ALPHA ALPHA ALPHA 

( A , B )  ( B , C )  ( A , C )  ( A , B , C )  % A  dpB % C  -------- ............................................ 
N 
NNE 
NE 
EI\r E 
E 
E S E  
SE 
S S E  
s 
S S U  
SV 
WSW 
W 
W N W  
PI 1: 
N N W  

...................................................... 
NOTES : 

ALPHA 
K S ( U P )  Z ( U P )  

1  ---- -- = ----- 
WS(L0) Z ( L 0 )  

L O G ( W S ( U P ) / W S ( L O ) )  
2 .  ALPHA = ------------------ WHERE; Z = E L E V A T I O N  

L O G ( Z ( U P ) / Z ( L O )  ) WS=WIND S P E E D  



BLOCK ISLAND, RBIB 

SCALE 1 24 000 
1 t - C3 - 0 1 MILE 

b I 

loo0 0 loo0 2000 3000 4000 5000 6000 7000 FEET 
W Y H  I I I 1 I * 

1 
1 

C l W W U U ~  

5 0 1 KILOMETER 
I 



BOARDMAN, OREGON 



SITE I D :  O R  
SITE L O C A T I O N :  BOARDMAN, O R  
D A T A  : OCTOBER 1978  T H R O U G H  SEPTEMBER 1 9 8  1 --- ------------------ 
1.1  SENSOR PERFORMANCE --- ------------------ 

TOTAL POSSIBLE SAMPLES: 26304  

SENSOR % ON-LINE $ RECOVERED ------ - - - - - - - m e - - - - - - - - - - - - - - - -  

- - - - - - - - - - - - - 

1.2 ANNUAL NEANS A N D  STANDARD DEVIATIONS .......................................... 
HEIGHT ME A N  MEAN POWER 

(METERS) WS WD WATTS/M**2 

SITE D A T A  ( A )  70 .1  5.5 252 .9  279 .14  
( B )  39 .6  5 . 0  2 4 1 . 3  206 .58  
( C >  9.1 3 .8  2 3 8 . 3  102 .55  

....................... 
1 . 3  M A X I M U M  W I N D  SPEED 

ELEVATION W I N D  W I N D  
(METERS ) SPEED D I R .  D A T E  T I M E  OTHER LEVELS --------- .................................................. 

(A) 7 0 . 1  4 2 . 9  103 .0  1 2 / 2 7 / 7 8  1 7 : 0 0  ( B )  32 .2  
( C ) - 9 9 9 . 9  

( B )  39.6 3 9 . 8  271 . O  07 /01 ' / 79  13 :00  ( A ) - 9 9 9 . 9  
( C )  34 .9  

( C )  9.1 3 6 . 7  260 .0  1 2 / 2 4 / 7 8  10:OO ( A )  3 6 . 7  
( B )  37.5 ------------------------------------ 

NOTES: 
1 .  SITE ELEVATION: 212  METERS ABOVE SEA LEVEL. 



S I T E  I D :  OR 
S I T E  LOCATION : BOARDMAN, OR 
D A T A  : OCTOBER 1 9 7 8  THROUGH SEPTEMBER 1 9 8 1  

1 . 4  WIND S P E E D  AND D I R E C T I O N  VERSUS TIME- OF- DAY --- ........................................... 

LEVEL A LEVEL B LEVEL C  
TIPIE --------- --------- --------- 
OF DAY WS UD WS WD WS WD ------ ................................................. 



S I T E  I D :  OR 
S I T E  LOCATION:  BOARDMAN, OR 
DATA : OCTOBER 1 9 7 8  THROUGH S E P T E M B E R  1 9 8 1  

--- .................................... 
1.5 FREQUENCY D I S T R I B U T I O N  OF WIND S P E E D  

WIND L E V E L  A  LEVEL B  LEVEL C  
S P E E D  COUNT $ COUNT X COUNT % 

0 . 0 - 0 . 5  9 2 2  3.9 1 0 2 0  1 9 9 3  4.6 
0.5-  1.0 1 3 3 5  5.6 1 4 9 1  6.0 1 6 9 9  7.8 
1.0-  1.5 1 5 9 6  6.7 1 7 5 6  7.1 1 9 3 9  8.9 
1.5-  2.0 1 6 3 6  6.9 1 8 3 5  7.4 2 0 6 8  9.5 
2.0-  2.5 1 5 6 5  6.6 1 6 4 1  6.6 1 9 1 2  8.8 
2 .5-  3.0 1 2 9 4  5.4 1404  5.6 1 6 4 2  7.5 
3.0-  3.5 1 1 1 4  4 .7  1 2 4 4  5.0 1 6 6 9  7.7 
3 .5-  4.0  1 0 0 5  4.2 1 0 8 0  4.3 1 6 3 8  7.5 
4.0-  4.5 1 6 8 0  7.1 2 0 4 0  8.2 2 0 9 9  9.6 
4.5- 5 .0  7 7 3  3.3 9 7 0  3.9 7 6 0  3.5 
5 . 0 - 5 . 5  7 7 1  3.2 9 2 7  3.7 6 7 2  3.1 
5.5-  6.0 7 4 6  3.1 956 3.8 6 0 8  2.8 
6.0- 6.5 7 4 1  3.1 8 9 3  3.6 5 6 5  2.6 
6.5-  7.0 7 1 6  3.0 8 2 1  3.3 5 2 4  2.4 
7.0- 7.5 6 8 6  2 .9  7 3 8  3.0 4 4 1  2.0 
7.5-  8.0 6 8 1  2.9 6 9 2  2.8 455  2.1 
8.0-  8.5 1 2 5 7  5.3 1 3 4 6  5.4 7 2 8  3.3 
8 . 5 - 9 . 0  5 6 9  2.4 6 0 0  2.4 3 1 3  1.4 
9.0-  9.5 5 6 3  2.4 5 1 3  2 .1  2 2 5  1.0 
9 .5- 10.0 526  2.2 9 2.0 2 0 5  0.9 

10.0-11.0  965  4 1  7 6 3  3.1 2 5 2  1.2 
11.0-12.0  8 1 2  3.4 5 8 9  2.4 1 6 0  0.7 
12 .0 -13 .0  8 5 3  3.6 5 5 2  2.2 1 0 3  0.5 
13 .0- 14 .0  3 7 2  1.6 2 1 2  0.9 3 4  0.2 
14.0- 15.0 2 3 0  1.0 120  0.5 2 3  0.1 
15.0- 16.0 145  0.6 6 8  0.3 2 2  0.1 
16.0-17.0  1 0 2  0.4 5 3  0.2 1 4  0.1 
17.0- 18.0 4 1  0.2 1 4  0.1 10 0.0 
18.0- 19.0 2 1  0.1 4 0.0 7 0.0 
19 .0- 20 .0  14 0.1 1 0.0 2 0.0 
20.0- 21.0 1 0  0.0 3 0.0 1 0.0 

> 2 1  . O  1 4  0 .1  16 0.1 1 2  0 .1  
RECOVERY RATES 

LEVEL A  LEVEL B LEVEL C 
90.3 94.5 82.9 



S I T E  I D :  OR 
S I T E  LOCATION:  BOARDMAN, OR 
DATA : OCTOBER 1 9 7 8  THROUGH SEPTEMBER 1 9 8 1  

--- ............................................... 
1 . 6  CUMULATIVE FREQUENCY D I S T R I B U T I O N  OF WIND S P E E D  --- ............................................... 

LEVEL A LEVEL B  LEVEL C  ----- ------------ ------------ ------------ 
WIND CFD CFD CFD CFD CFD CFD 
S P E E D  ( A B S )  ( 9 )  ( A B S )  ( % I  ( A B S )  ( % I  



S I T E  I D :  OR 
S I T E  LOCATION:  BOARDMAN, OR 
DATA : OCTOBER 1978 THROUGH SEPTEMBER 1981 

--- ................................ 
1.7 WIND S P E E D  P E R S I S T E N C E  FREQUENCY ( L E V E L  A )  --- ................................ 

9 

NUMBER OF OCCURENCES ----- .................................. 
WIND S P E E D  C L A S S ,  M E T E R S / S E C  

HOURS < 3 3-4 4 - 5  5- 6  6-7 7- 12 12- 20 > 20  ----- .................................. 



S I T E  I D :  O R  
S I T E  L O C A T I O N :  BOARDMAN, OR 
DATA : OCTOBER 1 9 7 8  THROUGH SEPTEMBER 1 9 8 1  

1 . 8  POWER LAM EXPONENT AND W/D D I S T R I B U T I O N  --- -------------------"------------------- 

WIND D I R  
( E L E V  A )  ALPHA ALPHA ALPHA ALPHA 

( A , B )  ( B , C )  ( A , C )  ( A , B , C )  $A %B %C -------- ............................................ 
N  
NNE 
WE 
EN E  
E  
E S E  
S E  
S S E  
S 
SSW 
SW 
G?SW 
W 
WNW 
NU 
NNW 

...................................................... 
NOTES:  

ALPHA 
W S ( U P )  Z ( U P )  

1 .  ------ = ----- 
W S ( L 0 )  Z ( L 0 )  

L O G ( W S ( U P ) / W S ( L O ) )  
2 .  ALPHA = ------------------ WHERE; Z = E L E V A T I O N  

L O G ( Z ( U P ) / Z ( L O ) )  WS=WIND S P E E D  



BOARDMAN, OR 

SCALE 1 24000 
1 f - - - 0 1 MILE 

I I 

1000 0 1OOO 2000 3000 4000 5030 6000 7 M M F E E T  
W U H  I I b I r 

1 
1 

k H H H H I  

5 0 1 KILOMETER 
1 

CONTOUR INTERVAL 10 FEET 
DATUM IS MEAN SEA LEVEL 



BOONE, NORTH CAROLINA 



SITE I D :  N C  
SITE L O C A T I O N :  B O O N E ,  N C .  
D A T A  : DECEMBER I 9 7 6  T H R O U G H  W A Y  --- ------------------ 
1.1 SENSOR PERFORMANCE --- ------------------ 

T O T A L  POSSIBLE SAMPLES: 39432 

SENSOR ",N-LINE % R E C O V E R E D  ------ ......................... 

1.2  A N N U A L  MEANS A N D  STANDARD DEVIATIONS .......................................... 
H E I G H T  M E A N  ME A N  POWER 

(METERS) WS WD WATTS/M**2 

SITE D A T A  (A)  76 .2  8.0 279.7 562.77  
( B )  45.7 7 . 3  290.9  423.05  
( C )  18.2 6 .1  276.0 315.04 

....................... 
1 . 3  M A X I M U N  W I N D  SPEED ....................... 
E L E V A T I O N  W I N D  W I N D  
(NETERS) SPEED D I R .  D A T E  TIME O T H E R  LEVELS --------- .................................................. 

(A) 76.2 34.6 322 .3  0 1 / 2 5 / 7 9  22:OO (B) -999 .9  
( C )  2 6 . 2  

( B )  45.7 29 .9  337.1  1 2 / 2 5 / 7 9  20:00  ( A )  31.0 
( C )  2 4 . 3  

( C )  18.2 28 .8  337.8 0 1 / 2 5 / 7 9  18:OO ( A )  29 .1  
( B ) - 9 9 9 . 9  .................................... 

NOTES: 
1. SITE E L E V A T I O N :  1347 METERS ABOVE SEA LEVEL. 



S I T E  I D :  N C  
S I T E  LOCATION:  BOONE, N C .  
DATA : DECEMBER 1 9 7 6  THROUGH M A Y  

--- ........................................... 
1 . 4  WIND S P E E D  AND D I R E C T I O N  VERSUS TIME- OF- DAY 

LEVEL A LEVEL B LEVEL C  
T I M E  --------- --------- --------- 
OF DAY WS WD WS WD WS WD ------ ................................................. 



S I T E  I D :  NC 
S I T E  LOCATION:  BOONE, NC. 
DATA : DECEMBER 1976 THROUGH MAY 1981 

--- .................................... 
1.5 FREQUENCY D I S T R I B U T I O N  OF WIND S P E E D  --- .................................... 
WIND LEVEL A  LEVEL B  L E V E L  C  
S P E E D  COUNT % COUNT % COUNT $ 

0.0- 0.5 23 0.1 15 0.1 145 
0.5- 1.0 104 0.3 67 0.4 792 
1.0- 1.5 243 0.8 171 1.0 1160 
1.5- 2.0 461 1.5 296 1.8 1606 
2.0- 2.5 729 2.4 580 3.5 1432 
2.5- 3.0 970 3.1 689 4.1 1426 
3.0- 3.5 976 3.2 717 4.3 1485 
3.5- 4.0 1339 4.3 776 4.6 1782 
4.0- 4.5 1911 6.2 1014 6.1 2199 
4.5- 5.0 1467 4.8 984 5.9 1587 
5.0- 5.5 1674 5.4 985 5.9 1768 
5.5- 6.0 1506 4.9 1041 6.2 1485 
6.0- 6.5 2023 6.6 1001 6.0 1724 
6.5- 7.0 1517 4.9 923 5.5 1165 
7.0- 7.5 1662 5.4 873 5.2 1241 
7.5- 8.0 1270 I 749 4.5 942 
8.0- 8.5 1634 5.3 752 4.5 1155 
8.5- 9.0 1248 4.0 621 3.7 886 
9.0- 9.5 1010 3.3 579 3.5 589 
9.5-10.0 1006 3.3 503 3.0 626 
10.0-11.0 1758 5.7 797 4.8 969 
11.0-12.0 1322 4.3 648 3.9 694 
12.0-13.0 1130 3.7 496 3.0 600 
13.0-14.0 837 2.7 348 2.1 455 
14.0-15.0 662 2.1 289 1.7 327 
15.0-16.0 532 1.7 209 1.2 242 
16.0-17.0 458 1.5 149 0.9 259 
17.0-18.0 321 1.0 112 0.7 192 
18.0-19.0 247 0.8 114 0.7 133 
19.0-20.0 217 0.7 68 0.4 104 
20.0-21.0 163 0.5 62 0.4 56 

>21.0 438 1.4 107 0.6 138 
RECOVERY R A T E S  

LEVEL A LEVEL B LEVEL C  
78.3 42.4 74.5 



S I T E  I D :  NC 
S I T E  LOCATION:  BOONE, NC. 
DATA : DECEMBER 1 9 7 6  THROUGH MAY 

--- ----------------------------------------------- 
1 . 6  CUMULATIVE FREQUENCY D I S T R I B U T I O N  OF WIND S P E E D  --- ............................................... 

LEVEL A LEVEL B  LEVEL C  ----- ------------ ------------ ------------ 
WIND CFD CFD CFD CFD CFD CFD 
S P E E D  ( A B S )  ( $ 1  ( A B S )  ( $ 1  ( A B S )  ( $ 1  ----- ----- ----- ----- ----- ----- ----- 



SITE  I D :  N C  
S ITE  LOCATION: BOONE, N C .  
DATA : DECEMBER 1976  THROUGH M A Y  1 9 8 1  

--- ................................ 
1 .7  W I N D  SPEED PERSISTENCE FREQUENCY (LEVEL A )  --- ................................ 

N U M B E R  OF OCCURENCES ----- 
HOURS ----- 

9 
1  
2  
3  
4  
5  
6  
7 
8 
9  

10  
1 1  
1 2  
1 3  
14  
1 5  
16  
1 7  
1 8  
1 9  
20 
2  1  
2 2  
2 3  

> 2 3  

.................................. 
W I N D  SPEED CLASS, METERS/SEC 

< 3 3-4 4-5 5-6 6- 7 7- 12  12- 20  > 20  .................................. 



S I T E  I D :  NC 
S I T E  LOCATION:  BOONE, NC. 
DATA : DECEMBER 1 9 7 6  THROUGH MAY 

--- ....................................... 
1 . 8  POWER LAW EXPONENT AND W/D D I S T R I B U T I O N  --- ....................................... 

WIND D I R  
( E L E V  A )  ALPHA ALPHA ALPHA ALPHA 

( A , B )  ( B , C )  ( A , C )  ( A , B , C )  % A  % B  % C  -------- ............................................ 
N 
NNE 
NE 
EN E  
E  
E S E  
SE 
S S E  
S 
SSW 
SW 
WSW 
W 
WNh' 
N W  
NNY 

...................................................... 
NOTES:  

ALPHA 
W S ( U P )  Z ( U P )  

1 .  ----- - = ----- 
W S ( L 0 )  Z ( L 0 )  

L O G ( W S ( U P ) / W S ( L O ) )  
2. ALPHA = ------------------ WHERE; Z = E L E V A T I O N  

L O G ( Z ( U P ) / Z ( L O ) )  WS=WIND S P E E D  



BOONE, N.C. 

SCALE 1.24 000 
1 
C-3 - i - 0 1 MILE 

I 1 

1MX) 0 l o o 0  2000 3000 4000 5000 6000 7000 FEE? 
H H H  I 4 I I t I I 

1 
W H H W - k  

5 0 1 KILOMETER 
I 



CLAYTON, NEW MEXICO 



SITE I D :  N I1 
SITE L O C A T I O N :  C L A Y T O N ,  N M .  
D A T A  : M A Y  1977  T H R O U G H  DECEMBER 1981 --- ------------------ 
1.1 SENSOR PERFORMANCE --- ------------------ 

T O T A L  POSSIBLE SAMPLES: 40944 

SENSOR % O N - L I N E  $ R E C O V E R E D  ------ ......................... 

.......................................... 
1.2  A N N U A L  MEANS A N D  STANDARD DEVIATIONS .......................................... 

H E I G H T  M E A N  PIE A N  POWER 
(METERS) WS WD HATTS/M**2 ................................................................ 

SITE D A T A  (A)  45 .7  7 . 3  223.4 333.41  
( B )  30.0 6 .7  227.2 264.97  
( C )  9.1 5.4 232.2  1 6 0 . 7 8  

- 

1.3  M A X I M U M  W I N D  SPEED 

E L E V A T I O N  W I N D  W I N D  
(KETERS) SPEED D I R .  D A T E  T I M E  O T H E R  LEVELS --------- .................................................. 

( A )  45 .7  2 7 . 3  - 999.9  1 0 / 3 0 / 7 9  18:OO ( B )  25.0 
( C )  21 .1  

( B )  30.0 25 .0  317.1  1 0 / 3 0 / 7 9  18:OO ( A )  2 7 . 3  
( C )  21 .1  

( C )  9.1 21 .3  298.6  0 3 / 2 2 / 7 9  11:OO ( A )  25 .2  
( B )  24.4 .................................... 

NOTES: 
1 .  SITE E L E V A T I O N :  1536 METERS A B O V E  SEA L E V E L .  



S I T E  I D :  N  b! 
S I T E  LOCATION : CLAYTON, N1.i. 
DATA : MAY 1 9 7 7  THROUGH DECEMBER 1 9 8 1  

--- ........................................... 
1 . 4  WIND S P E E D  AND D I R E C T I O N  VERSUS TIME- OF- DAY --- ........................................... 

LEVEL A LEVEL B LEVEL C 
T I 1-1 E --------- --------- --------- 
OF DAY WS WD WS WD WS WD 



S I T E  I D :  NM 
S I T E  LOCATION:  CLAYTON, N M .  
DATA : MAY 1 9 7 7  THROUGH DECEMBER 1 9 8 1  

--- .................................... 
1.5 FREQUENCY D I S T R I B U T I O N  OF WIND S P E E D  

U I N D  LEVEL A LEVEL B  LEVEL C  
S P E E D  COUNT % COUNT COUNT B 

0 .0-  0.5 26 0.1 17 0.1 87 0.3 
0 .5-  1.0 6 2  0 . 2  8 0  0 .3  4 9 3  1.4 
1.0-  1.5 1 7 2  0.5 1 5 1  0.5 1 2 8 1  3.7 
1 . 5 - 2 . 0  424  1 .3  449  1.6 1 9 2 9  5.6 
2 . 0 - 2 . 5  6 8 4  2 .1  7 6 0  2.6 1 9 6 3  5.7 
2.5-  3.0 9 9 3  3.0 1 1 8 7  4.1 2 1 7 9  6.3 
3.0- 3.5 1 1 2 7  3.4 1 3 6 8  4.8 2 1 2 2  6 .1  
3.5-  4.0 1 4 2 3  4.3 1 6 9 4  5.9 2 4 9 2  7.2 
4.0-  4.5 1 9 4 0  5.8  2 0 1 7  7 . 0  3 0 3 3  8 .8  
4.5-  5.0 1 6 7 5  5.0 1 7 9 3  6.3 2 2 7 5  6.6 
5.0-  5.5 1 9 7 6  5.9 1 8 7 9  6.6 2 3 8 9  6.9 
5.5-  6 .0  1 9 3 5  5.8 1 8 4 0  6.4 1 8 7 1  5.4 
6.0-  6.5 2 2 6 6  6.8 2 0 5 0  7.1  2 0 1 0  5.8 
6.5- 7.0 1 9 2 3  5 .8  1666  5.8  1 5 0 2  4.3 
7.0- 7.5 2 0 0 4  6.0 1 6 3 4  5.7 1 5 2 0  4.4 
7.5-  8.0 1 7 5 1  5.3 1455  5.1 1 1 6 6  3.4 
8.0- 8.5 2 1 3 1  6.4 1 5 6 8  5.5 1 4 0 4  4.1 
8 .5-  9.0 1 6 9 5  5.1 1 1 6 3  4.1 1015  2.9 
9.0-  9.5 1 4 1 5  4.2 1 0 9 2  3.8 7 5 1  2.2 
9.5-10.0 1 3 9 9  4.2 8 6 1  3.0 6 9 6  2.0 

10.0- 11.0 2 1 7 1  6.5 1 4 4 1  5.0 9 8 0  2.8 
11.0-12.0  4 4.2 9 0 1  3 .1  6 2 9  1.8 
12 .0- 13 .0  1 0 7 7  3.2 6 3 9  2.2 3 6 0  1.0 
13.0-14.0 5 9 5  1.8 364  1 .3  2 2 0 .  0.6 
14 .0- 15 .0  3 6 8  1.1 2 3 8  0.8 1 2 3  0.4 
15.0- 16.0 2 4 3  0.7 144  0.5 6 4  0.2 
16.0-17.0  1 5 1  0.5 91  0 .3  43 0 .1  
17.0- 18.0 9 1  0.3 5 3  0 .2  15 0.0 
18.0- 19.0 6 1  0 .2  26 0 .1  15 0.0 
19.0- 20.0 3 8  0 . 1  1 8  0 .1  9 0.0 
20.0- 21.0 16 0.0 1 2  0 .0  7 0.0 

>21 .0  4 9  0 .1  2 9  0 .1  2 0.0 
RECOVERY R A T E S  

L E V E L  A  L E V E L  B LEVEL C  
81.3 7 0 . 0  84.6 



S I T E  I D :  N M  
S I T E  LOCATION : CLAYTON, N M .  
DATA : M A Y  1 9 7 7  THROUGH DECEMBER 1 9 8 1  

--- ............................................... 
1 . 6  CUhfULATIVE FREQUENCY D I S T R I B U T I O N  OF WIND S P E E D  --- ............................................... 

LEVEL A LEVEL B LEVEL C  ----- ------------ om-- . - - - - - - -  ------------ 
WIND CFD CFD CFD CFD CFD CFD 
S P E E D  ( A B S )  ( $ 1  ( A B S )  ( % I  ( A B S )  ( $ 1  



S I T E  I D :  Mfl  
S I T E  L O C A T I O N :  CLAYTON,  N M .  
DATA : MAY 1977 THROUGH DECEMBER 1981  

--- ................................ 
1.7 WIND S P E E D  P E R S I S T E N C E  FREQUENCY ( L E V E L  A )  --- ................................ 

----- 
HOURS ----- 

9 
1 
2  
3  
4  
5 
6 
7  
8  
9  

10 
11  
12 
13 
14 
15 
16 
17 
18  
1 9  
2  0  
2  1  
22  
23 

>23 

NUMBER OF OCCURENCES .................................. 
WIND S P E E D  C L A S S ,  M E T E R S / S E C  

< 3  3-4 4-5 5-6 6-7 7- 12 12- 20 > 20  



S I T E  I D :  N I.; 
S I T E  LOCATION:  CLAYTON, N M .  
DATA : W A Y  1 9 7 7  THROUGH DECEMBER 1 9 8 1  

--- ....................................... 
1 . 8  POWER LAW EXPONENT AND W/D D I S T R I B U T I O N  --- ....................................... 

WIND D I R  
( E L E V  A )  ALPHA ALPHA ALPHA ALPHA 

( A , B )  ( B , C )  ( A , C )  ( A , B , C )  % A  % B  %C -------- ............................................ 
N 
RNE 
NE 
EN E  
E 
E S E  
S E  
S S E  
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW 

...................................................... 
NOTES:  

ALPHA 
W S ( U P )  Z ( U P )  

L O G ( W S ( U P ) / W S ( L O ) )  
2, ALPHA = ------------------ WHERE; Z=E,, ... 113 

. ~ i - ) / Z ( L J . ,  I*.S=WIND S P E E D  



CLAYTON, N.M. 

SCALE 1 24 000 
1 4 - - - 0 1 MILE 

I 

1000 0 10M) 2000 3000 4000 5000 6000 7000 FEET 
H H H  I I t I ! I 

1 
4 

H H H H k b  
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I 



COLD BAY, ALASKA 



SITE I D :  A K  
SITE L O C A T I O N :  C O L D  B A Y ,  A K .  
D A T A  : AUGUST 1977 T H R O U G H  SEPTEMBER 198  1  --- ------------------ 
1 .1  SENSOR PERFORMANCE --- ------------------ 

T O T A L  POSSIBLE SAMPLES: 36528 

SENSOR % O N - L I N E  $ R E C O V E R E D  ------ ......................... 

1.2  A N N U A L  MEANS A N D  STANDARD DEVIATIONS 

H E I G H T  M E A N  ME A N  POWER 
(METERS) WS WD WATTS/M**2 

SITE D A T A  ( A )  2 1 . 8  7 . 3  155.6 497 .03  
( C )  9 .1  6 .5  132.5  3 5 3 . 2 8  

....................... 
1.3  M A X I M U M  W I N D  SPEED ....................... 
E L E V A T I O N  W I N D  W I N D  
(NETERS) SPEED D I R .  D A T E  T I M E  OTHER LEVELS --------- .................................................. 

(A)  21 .8  2 6 . 3  49 .0  0 1 / 0 5 / 8 1  20:OO (B) -999 .9  
( C )  21 .7  

( C )  9 .1  23 .0  125.0 1 1 / 1 7 / 7 7  16:OO ( A )  23 .7  
(B) -999 .9  .................................... 

NOTES: 
1. SITE E L E V A T I O N :  29  METERS ABOVE SEA LEVEL.  
3. SENSOR LEVEL B N O T  A V A I L A B L E  AT SITE A K .  



S I T E  I D :  AK 
S I T E  LOCATION: COLD BAY, A K .  
DATA : AUGUST 1 9 7 7  THROUGH SEPTEMBER 1 9 8 1  

--- ........................................... 
1 . 4  WIND S P E E D  AND D I R E C T I O N  V E R S U S  TIME- OF- DAY --- ........................................... 

LEVEL A LEVEL B  LEVEL C  
T I M E  --------- --------- --------- 
OF DAY WS WD WS WD WS WD 



SITE I D :  A K  
SITE LOCATION: C O L D  B A Y ,  A K .  
D A T A  : AUGUST 1 9 7 7  THROUGH SEPTEMBER 1 9 8 1  

--- .................................... 
1.5  FREQUENCY DISTRIBUTION OF W I N D  SPEED --- .................................... 
W I N D  LEVEL A LEVEL B LEVEL C 

3 SPEED COUNT J C O U N T  $ COUNT $ 

0 .0-  0.5 9  7  
0 .5-  1 .0  331  
1 . 0-  1.5 5 1 9  

$ 1.5-  2.0 7 1 8  
2.0-  2.5 8 4 5  
2 .5-  3.0 1027  
3.0-  3 .5  881  
3.5- 4.0 975  
4.0-  4 .5  1126  
4 .5 -  5 .0  9 0 3  
5 .0-  5 .5  961  
5 .5-  6 .0  861  
6.0-  6 . 5  9 7 5  
6 .5-  7.0 886 
7.0-  7.5 8 3 2  
7 .5-  8.0 7 3 5  
8 .0-  8 .5  8 9 3  
8 .5-  9.0 792  
9 .0-  9.5 646 
9 .5- 10.0  6 7 2  

10 .0-11 .0  1280  
11 .0-12 .0  1 0 6 9  
12 .0- 13.0  8 8 9  
13.0-14.0 580  
14 .0- 15.0  449  
15 .0- 16.0  339  
16 .0-17 .0  274  
17 .0- 18.0  1 5 9  
18 .0- 19.0  1 2 5  
19 .0- 20 .0  6  9  
20 .0- 21.0  54  

> 2 1  . O  40 
R E C O V E R Y  

LEVEL A LEVEL B 
57.5 0.0 

0 . 5  0 0.0 1 5 0  
1 .6  0  0 .0  471  
2.5 0  0 .0  6 8 0  
3  4  0  0.0 8 8 2  
4 .0  0  0 .0  1 0 0 2  
4 .9  0  0 .0  1 0 1 8  
4 .2  0  0.0 1 0 7 8  
4.6 0  0 .0  1 0 3 3  
5.4 0  0 .0  1166  
4 . 3  0  0 .0  955  
4.6 0  0.0 1094  
4.1 0  0 - 0  937  
4.6 0  0.0 1106  
4 .2  0  0 .0  9 2 9  
4 .0  0  0 .0  9 0 9  
3 .5  0  0 .0  go1  
4 . 3  0  0 .0  9 5 8  
3  8  o 0 .0  7 8 2  
3 .1  0  0 .0  7 0 1  
3  2  0  0 . 0  6 7 5  
6 .1  0  0.0 1201  
5.1 0  0 . 0  874 
4 .2  0  0 .0  6 7 3  
2 . 8  0  0.0 4 0 8  
2 .1  0  0.0 2 7 8  
1.6 0  0 .0  1 9 3  
1 . 3  0  0 .0  1 4 5  
0 .8  0  0 .0  77  
0.6 0  0 .0  4 2  
0  3  0  0 . 0  9  
0  3  0  0.0 9  
0 . 2  0  0 .0  7  

RATES 
L E V E L  C 

5 8 . 4  



S I T E  I D :  A K  
S I T E  LOCATION:  COLD BAY, A K .  
DATA : AUGUST 1 9 7 7  THROUGH SEPTEMBER 1 9 8  1  

I-- --------------------------.-------------------- 
1 . 6  CUMULATIVE FREQUENCY D I S T R I B U T I O N  OF WIND S P E E D  --- ............................................... 

LEVEL A LEVEL B  LEVEL C ----- ------------ ---.-------- -.-------I.- 

WIND CFD CFD CFD C F D  CFD CFD 
S P E E D  ( A B S )  ( 5 )  ( A B S )  ( 5 )  ( A B S )  ( 5 )  ----- ----- ----- ----- ----- ----- ----- 



S I T E  I D :  AK 
S I T E  LOCATION:  COLD BAY,  A K .  
DATA : AUGUST 1977  THROUGH SEPTEMBER 1 9 8 1  

--- ................................ 
1.7 WIND S P E E D  P E R S I S T E N C E  FREQUENCY ( L E V E L  A )  

----- 
HOURS ----- 

9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13  
14 
15 
16 
17 
18  
19  
20  
2 1 
2 2  
2 3  

>23  

NUMBER OF OCCURENCES .................................. 
WIND S P E E D  C L A S S ,  M E T E R S / S E C  

< 3 3-4 4-5 5-6 6-7 7- 12 12- 20 > 20  



S I T E  I D :  AK 
S I T E  LOCATION:  COLD BAY,  AK. 
DATA : AUGUST 1 9 7 7  THROUGH SEPTEMBER 1 9 8 1  

--- ....................................... 
1 . 8  POWER LAW EXPONENT AND U / D  D I S T R I B U T I O N  

WIND D I R  
( E L E V  A )  ALPHA ALPHA ALPHA ALPHA 

( A , B )  ( B , C )  ( A , C )  ( A , B , C )  % A  %B % C  -------- ............................................ 
N  
NNE 
NE 
EN E  
E  
E S E  
S E  
S S E  
S 
SSW 
SW 
WSW 
W 
WNU 
N W  
NNW 

- - - - - - - - - - - - - - - - - - - - - C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

NOTES:  
ALPHA 

W S ( U P )  Z ( U P )  
1 .  ------ = ----- 

W S ( L 0 )  Z ( L 0 )  

L O G ( W S ( U P ) / W S ( L O ) )  
2 .  ALPHA = ---..-----..-------- WHERE; Z = E L E V A T I O N  

L O G ( Z ( U P ) / Z ( L O ) )  WS=WIND S P E E D  



COLD BAY, AK 

162O43.24W 

SCALE 1 : 250000 

0 .  5 10 15 MILES 
I I I I 

0 5 10 15 20 KILOMETERS 
1 I I I 1 I 

CONTOUR INTERVAL 200 FEET 



CULEBRA, PUERTO RICO 



SITE I D :  PR 
SITE LOCATION: CULEBRA, PR. 
D A T A  : M A R C H  1977  T H R O U G H  DECEMBER 1981  --- ------------------ 
I .  1  SENSOR PERFORMANCE --- ------------------ 

T O T A L  POSSIBLE SAMPLES: 42408  

SENSOR % ON-LINE fb RECOVERED 
,a ------ ......................... 

.......................................... 
1.2 A N N U A L  MEANS A N D  STANDARD DEVIATIONS .......................................... 

HEIGHT ME A l l  ME A N  POWER 
(METERS) WS WD WATTS/M**2 

SITE D A T A  ( A )  45 .7  7 .0  84 .0  291 .07  
( C )  9.1 6 . 2  8 3 . 8  212 .05  

....................... 
1 . 3  M A X I M U M  W I N D  SPEED 

E L E V A T I O N  W I N D  W I N D  
(KETERS) SPEED D I R .  DATE TIME OTHER LEVELS --------- .................................................. 

( A )  45 .7  3 1 . 7  5 5 . 3  0 9 / 0 1 / 7 9  02:OO (B) -999 .9  
( C )  29.1  

( C )  9.1 29 .1  7 0 . 2  0 9 / 0 1 / 7 9  02:OO (A)  31 .7  
(B) -999 .9  .................................... 

NOTES: 
1 .  SITE ELEVATION: 80  METERS ABOVE SEA LEVEL. 
3 .  SENSOR LEVEL B NOT AVAILABLE AT SITE PR. 



S I T E  I D :  PR 
S I T E  LOCATION:  CULEBRA,  PR.  
DATA : MARCH 1 9 7 7  THROUGH DECEMBER 1 9 8 1  

--- ........................................... 
1 . 4  WIND S P E E D  AND D I R E C T I O N  VERSUS TIME- OF- DAY --- ........................................... 

T I M E  
OF DAY 

LEVEL A LEVEL B LEVEL C  --------- --------- --------- 
WS WD WS WD WS WD 



S I T E  I D :  PR 
S I T E  LOCATION:  CULEBRA,  PR.  
DATA : MARCH 1 9 7 7  THROUGH DECEMBER 1 9 8 1  

--- .................................... 
1.5 FREQUENCY D I S T R I B U T I O N  OF WIND S P E E D  --- .................................... 
WIND LEVEL A L E V E L  B  LEVEL C  
S P E E D  COUNT ,% COUNT 5 COUNT % 

0 .0-  0.5 7 3 
0.5-  1.0 5 2 
1.0- 1.5 7 6  
1.5-  2.0 1 6 0  
2.0- 2.5 2 9 1  
2.5- 3.0 3 8 1  
3.0- 3.5 5 2 9  
3.5-  4.0 8 1 5  
4 .0-  4.5 1 6 1 1  
4.5-  5.0 1 8 5 7  
5.0- 5.5 2 3 6 8  
5 .5-  6.0 2 6 8 9  
6.0-  6.5 3 5 6 2  
6.5-  7.0 3 1 1 0  
7.0- 7 .5  3 0 0 9  
i.&- . '1 
8.0-  8.5  2 4 1 7  
8.5-  9.0 1 4 4 9  
9.0-  9.5 987  
9 .5- 10.0 8 7 9  

10 .0 -11 .0  1 4 1 6  
11.0- 12.0 8 7 9  
12.0- 13.0 5 2 5  
13.0-14.0  2 8 1  
14.0- 15.0 137  
15.0- 16.0 1 2 3  
16.0-17.0  53 
17.0- 18.0 2 2  
18.0-19.0  1 2  
19.0- 20.0 4 
20.0- 21.0 7 

>21 .0  9 
RECOVERY 

LEVEL A LEVEL B 
7 5 . 6  0.0 

0.2 0 0.0 
0 .2  0 0.0 
0.2 0 0.0 
0.5 0 0.0 
0 .9  0 0.0 
1.2 0 0.0 
1.7 0 0.0 
2.5 0 0.0 
5.0 0 0.0 
5.8 0 0 .0  
7.4 0 0.0 
8.4 0 0.0 

11.1  0 0.0 
9.7 0 0.0 
9.4 0 0 .0  
. .I u b . 0  

7.5 0 0.0 
4 . 5  0 0 .0  
3 .1  O 0 .0  
2 .7  O 0 .0  
4.4 0 0 .0  
2.7 O 0 .0  
1.6 0 0.0 
0.9 0 0.0 
0 .4  0 0.0 
0.4 0 0.0 
0 .2  0 0.0 
0.1 0 0.0 
0.0 0 0.0 
0.0 0 0 .0  
0.0 0 0.0 
0 . 0  0 0.0 

R A T E S  
LEVEL C 

82.1 



S I T E  I D :  P R  
S I T E  LOCATION:  CULEBRA,  PR.  
DATA : MARCH 1 9 7 7  THROUGH DECEPIBER 1 9 8 1  

--- ............................................... 
1 . 6  CUl lULATIVE FREQUENCY D I S T R I B U T I O N  OF WIND S P E E D  --- ............................................... 

----- 
WIND 
S P E E D  

LEVEL A 

CFD 
( A B S )  

CFD 
( 5  ----- 

LEVEL B  ------------ 
CFD CFD 

( A B S )  ( 5 )  ----- ----- 

LEVEL C  ------------ 
CFD CFD 

( A B S )  ( 5 )  ----- ----- 



S I T E  I D :  PR 
S I T E  L O C A T I O N :  CULEBRA,  PR .  
DATA : NARCH 1 9 7 7  THROUGH DECEMBER 1 9 8 1  

--- ................................ 
1 . 7  WIND S P E E D  P E R S I S T E N C E  FREQUENCY ( L E V E L  A )  

NUMBER O F  OCCURENCES ----- .................................. 
WIND S P E E D  C L A S S ,  M E T E R S / S E C  

HOURS < 3 3 - 4  4 - 5  5-6 6-7 7- 12 1 2 - 2 0  > 2 0  



S I T E  I D :  P  R 
S I T E  LOCATION:  CULEBRA, PR.  
DATA : MARCH 1 9 7 7  THROUGH DECEMBER 1 9 8 1  

--- ....................................... 
1 . 8  POWER LAW EXPONENT AND W/D D I S T R I B U T I O N  --- ....................................... 

WIND D I R  
( E L E V  A )  ALPHA ALPHA ALPHA ALPHA 

( A , B )  ( B , C )  ( A , C )  ( A , B , C )  % A  % B  % C  -------- ............................................ 
I4 
NNE 
NE 
EM E  
E  
E S E  
S E  
S S E  
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
IJNW 

...................................................... 
NOTES:  

ALPHA 
W S ( U P )  Z ( U P )  

1. ------ = ----- 
W S ( L 0 )  Z ( L 0 )  

L O G ( W S ( U P ) / W S ( L O )  ) 
2. ALPHA = ------------------ WHERE; Z z E L E V A T I O N  

L O G ( Z ( U P ) / Z ( L O ) )  WS=WIND S P E E D  



CULEBRA, P.R. 

SCALE 1:30000 
1 3 - - - - 0 1 MILE 

I 4 

1000 0 1000 2000 3000 4000 5000 6000 7000 FEET 
W U H  I I c I I I 1 

1 
C I u - u - I  

5 0 1 KILOMETER 
i 



HOLYOKE, MASSACHUSETTS 



SITE I D :  1:A 
S ITE L O C A T I O I J :  H O L Y O R E ,  N A .  
DATA : DECE1,iBER 1 9 7 6  T H R O U G H  SEPTEIIBER 1 9 6  1 --- ------------------ 
1.  I SENSOR PERFOR1;AIJCE --- ------------------ 

TOTAL POSSIBLE SAKPLES: 42360  

2 O N- L I N E  $ R E C O V E R E D  ......................... 

.......................................... 
1 . 2  A N I ? U A L  MEANS A N D  STANDARD DEVIATIONS .......................................... 

HEIGHT 
(1,:ETERS) 

1~iE A N  POWER 
WD WATTS/M*&2 

SITE DATA ( A )  4 5 . 7  
( C )  1 8 . 2  

....................... 
1.  3  I1AXIi.IUbI W I N D  SPEED ....................... 
ELEVATION 
(METERS) 

W I N D  
SPEED 

W I N D  
D I R .  DATE TILIE OTHER LEVELS 

( A )  4 5 . 7  27 7  2 9 0 . 0  0 4 / 0 3 / 7 7  0g:OO (B) -ggg .g  
( C )  18 .3  

( C )  18 .2  2 2 . 7  - 9 9 9 . 9  0 4 / 1 5 / 8 1  1 5 : 0 0  ( A )  22 .0  
( B ) - 9 9 9 * 9  .................................... 

ROTES : 
1 .  SITE E L E V A T I O N :  372  PIETERS ABOVE SEA L E V E L .  
3 .  SENSOR L E V E L  B N O T  AVAILABLE AT S ITE  M A .  



S I T E  I D :  MA 
S I T E  LOCATION:  HOLYOKE, M A .  
DATA : DECEMBER 1 9 7 6  THROUGH SEPTEMBER 1 9 8 1  

- - - -  

1 . 4  WIND S P E E D  AND D I R E C T I O N  VERSUS TIME- OF- DAY --- ........................................... 

LEVEL A LEVEL B LEVEL C  
TIME --------- --------- --------- 
OF DAY WS WD WS WD GiS WD ------ ................................................. 



SITE I D :  M A  
SITE LOCATION: HOLYOKE, MA. 
D A T A  : DECEMBER 1976  THROUGH SEPTEMBER 1981  

W I N D  LEVEL A LEVEL B LEVEL C 
SPEED C O U N T  J COUNT % COUNT % 

0.0-  0 . 5  139  0 .4  0  0 .0  
0 . 5 -  1 .0  390  1 . 2  0  0 .0  
1 .0-  1 .5  788  2.4 0  0 .0  
1 .5-  2 .0  984  2.9 0  0 .0  
2 .0-  2 .5  1248  3.7 0  0.0 
2.5-  3.0 1 2 6 3  3.8 0  0 .0  
3 .0 -  3 . 5  1 3 6 3  4 .1  0  0.0 
3 .5-  4 . 0  1559  4 . 7  0  0 .0  
4 .0-  4 . 5  2196  6 .6  0  0 .0  
4 .5 -  5 . 0  1 7 6 8  5 . 3  0  0 .0  
5 .0-  5 .5  1756  5 . 3  0  0 . 0  
5 . 5 -  6 .0  1 7 9 8  5 .4  0  0 .0  
6 . 0 -  6 . 5  2 0 7 8  6 .2  0  0 .0  
6.5- 7 .0  1669  5 .0  0  0 .0  
7.0- 7 . 5  1736  5 .2  0  0.0 
7.5-  8 .0  1 4 9 9  4 .5  0  0.0 
8.0-  8 . 5  1797  5.4 0  0.0 
8 . 5 -  9 .0  1341  4.0 0  0 .0  
9 . 0 - 9 . 5  952  2.9 0  0 .0  
9 .5-10 .0  925  2 .8  0  0 .0  

10 .0 -11 .0  1634  4 .9  0  0 .0  
11 .0- 12.0  1 1 9 8  3.6 0  0.0 
12 .0- 13 .0  9 5 3  2.9 0  0.0 
13 .0-14 .0  6 9 8  2.1 0  0 .0  
14 .0- 15.0  5 2 3  1 .6  0  0.0 
15.0-16.0 349  1 .0  0  0.0 
16.0- 17.0 251 0 . 8  0  0 .0  
17 .0-18 .0  174  0 . 5  0  0.0 
18 .0-19 .0  109  0 . 3  0  0.0 
19 .0- 20.0  7 3  0 . 2  0  0 . 0  
20 .0- 21.0  45  0 .1  0  0.0 

> 2 1 . 0  1 0 5  0 . 3  0  0.0 
R E C O V E R Y  RATES 

LEVEL A LEVEL B  LEVEL C 
78 .8  0 . 0  7 5 . 6  



S I T E  I D :  M A  
S I T E  LOCATION:  HOLYOKE, M A .  
DATA : DECEMBER 1 9 7 6  THROUGH SEPTEMBER 1 9 8  1  

--- ............................................... 
1 . 6  CUMULATIVE FREQUENCY D I S T R I B U T I O N  OF WIND S P E E D  --- ............................................... 

----- 
WIND 
S P E E D  ----- 

LEVEL A ------------ 
CFD CFD 

( A B S )  ( % I  ----- ----- 

LEVEL B  ------------ 
CFD CFD 

( A B S )  ( $ 1  ----- ----- 

LEVEL C ------------ 
CFD CFD 

( A B S )  ( d p )  ----- ----- 



S I T E  I D :  MA 
S I T E  LOCATION:  HOLYOKE, MA. 
DATA : DECEMBER 1976  THROUGH SEPTEMBER 1 9 8 1  

--- - - - - - - - - - - - - - - - - - - - I - - - - - - - - - - - - - - -  

1.7 WIND S P E E D  P E R S I S T E N C E  FREQUENCY ( L E V E L  A )  --- ................................ 

NUMBER O F  OCCURENCES ----- 
HOURS ----- 

dp 
1 
2 
3 
4  
5 
6 
7 
8 
9  

10 
11  
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
2 2  
23  

>23  

.................................. 
WIND S P E E D  C L A S S ,  M E T E R S / S E C  

< 3 3-4 4-5 5-6 6-7 7- 12 12- 20 > 20  .................................. 



S I T E  I D :  MA 
S I T E  LOCATION:  HOLYOKE, M A .  
DATA : DECEMBER 1 9 7 6  THROUGH SEPTEMBER 1 9 8 1  

--- ....................................... 
1 . 8  POWER LAW EXPONENT AND W/D D I S T R I B U T I O N  

WIND D I R  
( E L E V  A )  ALPHA ALPHA ALPHA ALPHA 

( A , B )  ( B , C )  ( A , C )  ( A , B , C )  % A  XB % C -------- ............................................ 
N 
NNE 
NE 
EN E 
E  
E S E  
S E  
S S E  
S 
SSW 
SW 
WSW 
W 
WNW 
N W  
N N W  

NOTES : 
ALPHA 

W S ( U P )  Z ( U P )  
1 .  ------ = ----- 

W S ( L 0 )  Z ( L 0 )  

L O G ( W S ( U P ) / W S ( L O ) )  
2 ,  ALPHA = ------------------ WHERE; Z = E L E V A T I O N  

L O G ( Z ( U P ) / Z ( L O ) )  WS=WIND S P E E D  



HOLYOKE, MA. 

SCALE 1:25 000 
1 4 0 1 MILE 
- - - - - I  4 

1000 0 1000 2000 3000 4000 KWJ 6000 7 0 0 0 F E f l  
k Y C - 3  I 1 

1 
J 

F - - + c l - u - - ' 1  

5 0 1 KILOMETER 
3 

CONTOUR INTERVAL 10 FEET 
NATIONAL GEODETIC VERTICAL DATUM OF 1929 



HURON, SOUTH DAKOTA 



S I T E  I D :  S D  
S I T E  LOCATION:  HURON, S D .  
DATA : DECEMBER 1 9 7 6  THROUGH DECEMBER 1 9 8 1  --- ------------------ 
1 . 1  SENSOR PERFORMANCE --- ------------------ 

TOTAL P O S S I B L E  S A K P L E S :  4 4 5 6 8  

SENSOR $ ON- LINE $ RECOVERED ------ ......................... 

.......................................... 
1 . 2  ANNUAL MEANS AND STANDARD D E V I A T I O N S  

H E I G H T  MEAN l iE  AN POGJER 
( K E T E R S )  WS WD WATTS/MY*2 ................................................................ 

S I T E  DATA ( A )  4 5 . 7  
( C )  9 . 1  

....................... 
1 . 3  MAXIMUM WIND S P E E D  ....................... 
ELEVATION 
( K E T E R S )  

WIND WIND 
S P E E D  D I R .  DATE T I M E  OTHER L E V E L S  

( A )  4 5 . 7  * 2 4 . 6  1 7 6 . 4  1 0 / 1 6 / 8 0  1 7 : O O  ( B ) - 9 9 9 . 9  
( C )  2 0 . 6  

( C )  9 . 1  2 0 . 6  1 7 8 . 9  1 0 / 1 6 / 8 0  1 7 : O O  ( A )  2 4 . 6  
( B ) - 9 9 9 . 9  .................................... 

NOTES:  
1 .  S I T E  E L E V A T I O N :  3 9 6  METERS ABOVE S E A  L E V E L .  
3 .  SENSOR LEVEL B  NOT AVAILABLE AT S I T E  S D .  



S I T E  I D :  SD 
S I T E  LOCATION:  H U R O N ,  S D .  
DATA : DECEMBER 1 9 7 6  THROUGH DECEI-IBER 1 9 8 1  

--- ........................................... 
1 . 4  WIND S P E E D  AND D I R E C T I O N  VERSUS TIME- OF- DAY 

LEVEL A LEVEL B LEVEL C 
TIME --------- --------- --------- 
OF DAY WS WD WS WD WS WD ------ ................................................. 

re' 



SITE I D :  SD 
SITE L O C A T I O N :  H U R O N ,  SD. 
D A T A  : DECEMBER 1976 THROUGH DECEMBER 198  1  

--- .................................... 
1 .5  FREQUENCY DISTRIBUTION OF W I N D  SPEED --- .................................... 
M I N D  L E V E L  A LEVEL B LEVEL C 
SPEED COUNT $ COUNT 5 COUNT $ 

0.0-  0 . 5  1 0 5  0 . 3  0  0.0 285  0 .8  
0 .5-  1 . 0  3 6 8  1 .0  0  0 . 0  836  2.4 
1 . 0 - 1 . 5  6 5 2  1 .8  0  0 .0  1641  4 .6  
1 .5-  2 . 0  915  2 .5  0  0 .0  2325  6 . 6  
2.0-  2 . 5  1 2 5 8  3 . 4  0  0 .0  2888  8 . 2  
2 .5-  3.0 1380  3 . 7  0  0 .0  2755  7 . 8  
3.0-  3 .5  1 4 9 9  4 .0  0  0 .0  2568  7 . 3  
3.5-  4 .0  1 7 5 3  4 . 7  0  0 .0  2779  7 . 9  
4.0-  4 . 5  2426  6 .5  0  0 .0  3254 9 .2  
4.5-  5 .0  1937  5 .2  0  0 .0  2176  6 . 2  
5.0-  5 .5  2061  5.6 0  0 .0  1953  5 .5  
5 .5-  6 . 0  1967  5 . 3  0  0 .0  1665  4 .7  
6 .0-  6 . 5  2 3 6 5  6 .4  0  0.0 1904  5 . 4  
6 .5-  7 . 0  2081  5 . 6  0  0 .0  1295  3 . 7  
7 . 0-  7 . 5  1 9 3 3  5 . 2  0  0 .0  1412  4 .0  
7.5-  8 . 0  1814  4 . 9  0  0 . 0  1022  2 .9  
8 . 0 -  8 . 5  2225  6 .0  0  0 .0  1156  3 . 3  
8 .5-  9.0 1541  4 .2  0  0 .0  8 1 3  2 . 3  
9.0-  9 .5  1332  3.6 0  0 .0  577  1 .6  
9 .5- 10 .0  1247  3 . 4  0  0 . 0  484  1.4 

10 .0-11 .0  2095  5 . 7  0  0 .0  740  2.1 
11 .0- 12.0  1412  3 . 8  0 0 . 0  418  1 .2  
12.0- 13.0 1 0 3 9  2 . 8  0  0 .0  250  0 . 7  
13 .0- 14 .0  612  1 .7  0  0 . 0  98 0 . 3  
14 .0- 15.0  406 1.1 0  0 .0  38  0 .1  
15 .0- 16.0  275  0 . 7  0  0 .0  23  0 .1  
16 .0 -17 .0  1 5 3  0 . 4  o 0 .0  e 0 .0  
17 .0- 18.0  95  0 . 3  0  0 .0  5  0 .0  
18 .0- 19 .0  5 2  0 .1  0  0 .0  2  0 .0  
19 .0- 20 .0  3 3  0 . 1  0  0 .0  1  0 . 0  
20 .0- 21.0  16 0 .0  0  0 . 0  2  0.0 

>21  . O  28  0 . 1  0  0 .0  0  0.0 
RECOVERY RATES 

L E V E L  A LEVEL B LEVEL C 
63 .2  0 .0  79 .4  



S I T E  I D :  S D  
S I T E  L O C A T I O N :  HURON, S D .  
DATA : DECEMBER 1 9 7 6  THROUGH DECEMBER 1 9 8 1  

--- ............................................... 
I .  6 CUFIULATIVE FREQUENCY D I S T R I B U T I O N  OF WIND S P E E D  --- ............................................... 

LEVEL A LEVEL B  L E V E L  C ----- ------------ ------------ ------------ 
WIND CFD CFD CFD CFD CFD CFD 
S P E E D  ( A B S )  ( $ 1  ( A B S )  ( 8 )  ----- ( A B S )  ( % I  ----- ----- ----- ----- ----- ----- 



S I T E  I D :  S D  
S I T E  L O C A T I O N :  H U R O N ,  S D .  
D A T A  : D E C E M B E R  1976 T H R O U G H  D E C E M B E R  1 9 8 1  

--- ................................ 
1.7 W I N D  S P E E D  P E R S I S T E N C E  F R E Q U E N C Y  ( L E V E L  A )  --- - - - - - - - - - - - - - - - - - - - - - - - e m - - - - - - -  

* 
N U M B E R  OF O C C U R E N C E S  ----- .................................. 

W I N D  S P E E D  C L A S S ,  M E T E R S / S E C  
H O U R S  < 3 3-4 4-5 5-6 6- 7 7- 12 12- 20 > 20 



S I T E  I D :  SD 
S I T E  LOCATION:  HURON, S D .  
DATA : DECEMBER 1 9 7 6  THROUGH DECEblBER 1 9 8 1  

--- ....................................... 
1 . 8  POWER LAW EXPONENT A N D  W / D  D I S T R I B U T I O N  --- ....................................... 

b!IIJD D I R  
( E L E V  A )  ALPHA ALPHA ALPHA ALPHA 

( A I B )  ( B , C )  ( A , C )  ( A I B I C )  % A  % B  %C -------- ............................................ 
N 
IJNE 
N E 
EN E  
E 
ESE 
SE 
SSE 
S 
S S U  
SW 
WSW 
\/ 
K N K  
N I:' 
NPJW 

...................................................... 
NOTES : 

ALPHA 
W S ( U P )  Z ( U P )  

1, ------ = ----- 
W S ( L 0 )  Z ( L 0 )  

L O G ( W S ( U P ) / W S ( L O ) )  
2. ALPHA = ------------------ WHERE; Z = E L E V A T I O N  

L O G ( Z ( U P ) / Z ( L O ) )  WS=WIND S P E E D  



HURON, SOUTH DAKOTA 

SCALE 1:24 000 
1 3 - - C-i 

0 - 1 MILE 
I 

1000 0 1000 2000 3000 4000 5000 6000 7000FEET 
k H H t I I P I 

1 
C I Y H H H k  

.5 0 l KILOMETER 
i 

CONTOUR INTERVAL 5 FEET 
NATIONAL GEODETIC VERTICAL DATUM OF 1929 



KINGSLEY DAM, NEBRASKA 



SITE I D :  NB 
SITE L O C A T I O N :  KINGSLEY D A M ,  NB.  
D A T A  : DECEMBER 1976 T H R O U G H  AUGUST --- ------------------ 
1 . 1  SENSOR PERFORMANCE --- ------------------ 

T O T A L  POSSIBLE SAMPLES: 41640 

SENSOR $ O N- L I N E  % RECOVERED ------ ......................... 

H E I G H T  
(METERS) 

ME AN POWER 
WD WATTS/M**2 

SITE D A T A  (A) 45.7 
( C )  9 . 1  

....................... 
1 .3  M A X I M U M  W I N D  SPEED ....................... 
E L E V A T I O N  
(NETERS) 

W I N D  
SPEED 

W I N D  
D I R .  D A T E  T I M E  OTHER LEVELS 

(A)  45 .7  27 .2  319.4 0 1 / 0 6 / 8 0  12:OO ( B ) - 9 9 9 . 9  
( C )  21.6 

( C )  9.1 22 .4  297.0 0 4 / 1 8 / 7 8  04:OO ( A )  26 .8  
(B) -999 .9  .................................... 

NOTES: 
1. SITE E L E V A T I O N :  1024 METERS A B O V E  SEA L E V E L .  
3. SENSOR LEVEL B NOT A V A I L A B L E  AT SITE NB.  



S I T E  I D :  NB 
S I T E  L O C A T I O N :  K I N G S L E Y  D A N ,  NB. 
D A T A  : D E C E M B E R  1 9 7 6  T H R O U G H  A U G U S T  1981  

- -  - - -  - - -  - - - - - 

1 . 4  W I N D  S P E E D  A N D  D I R E C T I O N  V E R S U S  T I M E- O F - D A Y  --- ........................................... 

L E V E L  A  L E V E L  B  L E V E L  C 
T I M E  --------- --------- --------- 
O F  D A Y  W S  WD W S  WD W S  WD ------ ................................................. 



SITE I D :  NB 
SITE LOCATION: KINGSLEY D A M ,  N B .  
D A T A  : DECEMBER 1976  THROUGH AUGUST 1 9 8 1  

--- .................................... 
1.5 FREQUENCY DISTRIBUTION OF W I N D  SPEED 

W I N D  LEVEL A LEVEL B -LEVEL C 
SPEED C O U N T  $ C O U N T  % C O U N T  5 ....................................... 

0.0-  0 . 5  5 2  0 . 1  0  0 .0  1 3 5  0 .4  
0 .5-  1 . 0  310 0 . 8  0  0 .0  6 2 8  1 . 7  
1.0-  1 . 5  614  1 .6  0  0 .0  1202  3 .2  
1 .5-  2 .0  991 2 .6  0  0 . 0  1740  4.6 
2.0-  2 .5  4 4  3 .9  0  0 .0  2 2 8 9  6 .1  
2.5-  3 .0  1627  4 . 3  O 0 . 0  2490  6.6 
3 .0-  3 . 5  1699  4.5 0  0 . 0  2 5 9 3  6 .9  
3.5-  4 .0  1989  5 . 3  0  0 .0  2889  7 .6  
4 .0-  4 .5  2654 7 .1  0  0 . 0  3478  9 .2  
4.5-  5 .0  2207  5 . 9  0  0 . 0  2 5 2 3  6 .7  
5.0-  5 . 5  2292  6 . 1  0  0.0 2415  6.4 
5.5-  6 .0  2189  5 . 8  0  0 .0  2 1 3 3  5 . 6  
6 .0-  6 . 5  2478  6 .6  0  0 .0  2344  6 . 2  
6.5-  7 .0  2058  5 .5  0  0 .0  1 8 4 2  4 . 9  
7.0-  7 . 5  1989  5 . 3  0  0 .0  1606 4 . 2  
7 .5-  8 .0  1681  4.5 O 0.0 1290  3 .4  
8 .0-  8 . 5  2 0 1 2  5 .4  0  0.0 1527  4 .0  
8 .5-  9.0 1 4 5 3  3 .9  0  0.0 954  2 .5  
9.0-  9 .5  1127  3.0 0  0 .0  696  1 . 8  
9 .5- 10.0  1069  2 . 8  0  0.0 636  1 . 7  

10 .0-11 .0  1790  4 . 8  0  0 .0  9 8 3  2 .6  
11 .0- 12.0  1198  3 .2  0  0 .0  587  1 .6  
12 .0- 13.0  1074  2 . 9  0  0 .0  364  1 .0  
13 .0- 14.0  6 0 1  1 .6  0  0.0 186 0 . 5  
14 .0- 15.0  366 1.0 0  0.0 117  0 .3  
15 .0- 16.0  221  0 .6  0  0 .0  7 2  0.2 
16 .0-17 .0  1 2 8  0 . 3  0  0 . 0  5 4  0 . 1  
17 .0- 18.0  70 0 . 2  0  0 .0  19  0.1 
18 .0 -19 .0  59  0 . 2  0  0 .0  1 9  0 .1  
19 .0- 20 .0  2 5  0 .1  0 0 . 0  8  0 .0  
20 .0-21 .0  21 0 .1  0  0 . 0  6  0.0 

>21 .0  22  0 . 1  0  0 . 0  6  0 .0  
R E C O V E R Y  RATES 

LEVEL A LEVEL B LEVEL C 
90 .1  0 .0  90 .9  



S I T E  I D :  N B  
S I T E  L O C A T I O N :  K I N G S L E Y  D A M ,  N B .  
D A T A  : D E C E M B E R  1 9 7 6  T H R O U G H  A U G U S T  1 9 8 1  

--- ............................................... 
1 . 6  C U M U L A T I V E  F R E Q U E N C Y  D I S T R I B U T I O N  O F  W I N D  S P E E D  --- ............................................... 

L E V E L  A L E V E L  B L E V E L  C  ----- ------------ ------------ ------------ 
W I N D  C F D  C F D  C F D  C F D  C F D  C F D  
S P E E D  ( A B S )  ( 8 )  ( A B S )  ( 8 )  ( A B S )  ( 5 )  ----- ----- ----- ----- ----- ----- ----- 



S I T E  I D :  NB 
S I T E  LOCATION:  K I N G S L E Y  DAM, NB. 
DATA : DECEMBER 1976 THROUGH AUGUST 1 9 8 1  

--- ................................ 
1.7 WIND S P E E D  P E R S I S T E N C E  FREQUENCY ( L E V E L  A )  --- ................................ 

NUMBER OF OCCURENCES ----- 
HOURS ----- 

.f 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12  
13 
14 
15 
16 
17 
18  
19  
20 
2 1 
22 
2 3  

>23  

- - - - - - -  

WIND S P E E D  C L A S S ,  M E T E R S / S E C  
< 3 3-4 4-5 5- 6 6-7 7- 12  12- 20 > 20  .................................. 



S I T E  I D :  NB 
S I T E  LOCATION:  K I N G S L E Y  DAM, NB. 
DATA : DECEMBER 1 9 7 6  THROUGH AUGUST 1 9 6 1  

--- ....................................... 
1 . 8  POWER LAW EXPONENT AND W/D D I S T R I B U T I O N  

WIND D I R  
( E L E V  A )  ALPHA ALPHA ALPHA ALPHA 

( A , B )  ( B , C )  ( A , C )  ( A , B , C )  %A % B  % C  -------- ............................................ 
I4 
NNE 
NE 
EN E 
E 
E S E  
S E  
S S E  
S  
SSW 
SW 
WSW 
W 
W N W  
N V  
HNW 

...................................................... 
NOTES : 

ALPHA 
W S ( U P )  Z ( U P )  

1 .  ------ = ----- 
W S ( L 0 )  Z ( L 0 )  

L O G ( W S ( U P ) / W S ( L O ) )  
2 .  A L P H A  = ------------------ WHERE; Z = E L E V A T I O N  

L O G ( Z ( U P ) / Z ( L O ) )  WS=WIND S P E E D  



KINGSLEY DAM, NEB. 

1 
SCALE 1 24 000 

C? t-i 
5 - C--3 

0 1 MILE 
I 4 

1 COO 0 1000 2000 3000 4000 5000 6000 7000 FEET 
H H W  I 4 I 1 

1 
b 

F - i # H W + - l  

5 0 1 KILOMETER 
1 -- 

CONTOUR INTERVAL 20 FEET 
DOTTED LINES REPRESENT 5-FOOT CONTOURS 

DATUM IS MEAN SEA LEVEL 



LUDINGTON, MICHIGAN 



SITE I D :  M I  
SITE L O C A T I O N :  LUDINGTON, M I .  
D A T A  : APRIL 1977 T H R O U G H  O C T O B E R  1979  --- ------------------ 

Ir 
1.1 SENSOR PERFORMANCE --- ------------------ 

T O T A L  POSSIBLE SAMPLES: 22656 

SENSOR % O N - L I N E  % RECOVERED 
9 ------ ......................... 

.......................................... 
1.2 A N N U A L  MEANS A N D  STANDARD DEVIATIONS .......................................... 

H E I G H T  ME A N  ME A N  POWER 
(METERS) WS WD WATTS/M**2 

SITE D A T A  (A)  4 5 . 7  7 . 5  200.1 466.74 
( C )  18 .2  5 . 2  189.5  181.84 

....................... 
1.3  M A X I M U M  W I N D  SPEED 

E L E V A T I O N  W I N D  W I N D  
(METERS) SPEED D I R .  DATE T I M E  O T H E R  LEVELS --------- .................................................. 

(A) 4 5 . 7  28 .2  - 999.9 0 1 / 2 6 / 7 8  15 :00  (BI-999.9  
( C )  23 .7  

(C)  18.2 23 .7  351.6 0 1 / 2 6 / 7 8  15:00  ( A )  28 .2  
9 (B) -999 .9  .................................... 

NOTES: 
1. SITE E L E V A T I O N :  2 1 3  METERS A B O V E  SEA LEVEL.  
3 .  SENSOR L E V E L  B N O T  A V A I L A B L E  AT SITE M I .  



S I T E  I D :  M I  
S I T E  LOCATION:  LUDINGTON,  M I .  
DATA : A P R I L  1 9 7 7  THROUGH OCTOBER 1 9 7 9  

--- ........................................... 
1 4  WIND S P E E D  AND D I R E C T I O N  VERSUS TIME- OF- DAY --- ........................................... 

LEVEL A  LEVEL B LEVEL C 
T I M E  --------- --------- --------- 
OF DAY WS WD WS WD WS WD 



SITE I D :  M I  
SITE L O C A T I O N :  LUDINGTON, M I .  
D A T A  : A P R I L  1977  T H R O U G H  OCTOBER 1 9 7 9  

--- .................................... 
1.5  FREQUENCY DISTRIBUTION OF W I N D  SPEED --- .................................... 
W I N D  LEVEL A LEVEL B LEVEL C 

3 SPEED COUNT $ COUNT % COUNT 5 

0.0-  0 .5  2 5  
0 .5-  1.0 126 
1 .0-  1 .5  216 
1.5-  2 .0  419  
2.0-  2 . 5  604  
2 .5-  3 .0  699  
3.0-  3 .5  6 7 8  
3 . 5 - 4 . 0  865  
4 .0-  4 .5  1287  
4.5-  5 . 0  919  
5 .0-  5 .5  992  
5 .5-  6 .0  8 9 3  
6 .0-  6 . 5  1317  
6 .5-  7.0 1067  
7.0-  7 . 5  1 1 3 5  
7.5-  8 .0  964 
8 .0-  8 . 5  1419  
8 .5-  9 .0  905  
9 .0-  9 .5  761  
9 .5- 10 .0  732  

10 .0-11 .0  1280  
11 .0-12 .0  921  
12 .0- 13.0  781  
13.0- 14.0 454 
14 .0- 15.0  355 
15.0- 16.0 2 6 8  
16.0- 17.0 202  
17 .0- 18.0  140 
18 .0- 19 .0  67  
19 .0- 20.0  5 3  
20 .0- 21.0  34 

>21 .0  74  
RECOVERY 

LEVEL A LEVEL B 
91 .2  0 . 0  

0.1 0  0 .0  256 1 .4  
0 .6  0  0 .0  6 4 3  3 .6  
1 .0  0  0 . 0  6 9 3  3 . 9  
2.0 0 0.0 8 7 2  4 .9  
2 .9  0  0 . 0  960 5 .4  
3 - 4  0  0 . 0  1107  6 .2  
3 . 3  0  0.0 1076 6 .0  
4 .2  0  0 .0  1248  7 .0  
6 .2  0  0 .0  1565  8 . 7  
4.4 0  0 .0  1066 6.0 
4 .8  0  0 .0  1184  6 .6  
4 . 3  0  0.0 1047  5 . 8  
6 .4  0 0 .0  1260  7 .0  
5 . 2  0  0.0 8 5 0  4.7 
5 .5  0  0 . 0  7 7 3  4 . 3  
4 . 7  0  0.0 5 2 2  2 .9  
6 . 9  0  0 .0  6 2 5  3 .5  
4.4 0  0 .0  381  2 .1  
3 .7  0  0 .0  311  1 .7  
3 . 5  0  0 .0  2 6 5  1 . 5  
6 . 2  0  0 .0  421  2.4 
4.5 0  0 .0  274  1 . 5  
3.8 0  0 . 0  190 1 .1  
2 . 2  0  0 .0  107  0.6 
1 .7  0  0 .0  80  0.4 
1  3 0  0 .0  4 3  0 .2  
1 .0  0  0 . 0  31 0 . 2  
0 . 7  0  0 .0  29 0 . 2  
0 . 3  0  0 .0  10 0.1 
0 .3  O 0 .0  5  0 .0  
0 . 2  0  0 .0  7  0 .0  
0.4 0  0 .0  8  0 .0  

RATES 
LEVEL C 

79 .0  



S I T E  I D :  H I  
S I T E  LOCATION:  LUDINGTON, M I .  
DATA : A P R I L  1 9 7 7  THROUGH OCTOBER 1 9 7 9  

- 

1 . 6  CUMULATIVE FREQUENCY D I S T R I B U T I O N  OF WIND S P E E D  --- ............................................... 

LEVEL A LEVEL B LEVEL C  ----- ------------ ------------ ------------ 
WIND CFD C F D  CFD CFD CFD CFD 
S P E E D  ( A B S )  ( $ 1  ( A B S )  ( % I  ( A B S )  ( $ 1  ----- ----- ----- ----- ----- ----- ----- 



S I T E  I D :  N I  
S I T E  LOCATION:  LUDINGTON,  M I .  
DATA : A P R I L  1977 THROUGH OCTOBER 1979 

--- ................................ 
1.7 WIND S P E E D  P E R S I S T E N C E  FREQUENCY ( L E V E L  A )  --- ................................ 

NUMBER OF OCCURENCES ----- .................................. 
WIND S P E E D  C L A S S ,  M E T E R S / S E C  

HOURS < 3 3-4 4-5 5-6 6-7 7- 12 12- 20 > 20 



S I T E  I D :  N I  
S I T E  LOCATION:  LUDINGTON,  M I .  
DATA : A P R I L  1 9 7 7  THROUGH OCTOBER 1 9 7 9  

--- ....................................... 
1 .8  POWER LAW EXPONENT AND W/D D I S T R I B U T I O N  --- ....................................... 

WIND D I R  
( E L E V  A )  ALPHA ALPHA ALPHA ALPHA 

( A , B )  ( B , C )  ( A , C )  ( A , B , C )  %A XB %C 

N 
NNE 
NE 
EN E  
E 
E S E  
S E  
S S E  
S 
SSW 
SW 
WSW 
W 
WNW 
N W  
N N W  

NOTES:  
ALPHA 

W S ( U P )  Z(UP) 
1 .  ------ = ----- 

W S ( L 0 )  Z ( L 0 )  

L O G ( W S ( U P ) / W S ( L O ) )  
2. ALPHA = ------------------ WHERE; Z = E L E V A T I O N  

L O G ( Z ( U P ) / Z ( L O ) )  WS=WIND S P E E D  



LUDINGTON, M I 

86O25.59'W 
- - - -- - .- 

SCALE 1: 62 500 
1 t 0 1 2 MILES 
W H W U H I  I I 

3000 
H - H -  

0 3000 6000 9000 12000 FEET 
I 

1 
- 

5 
C-3 

0 
- - - 

I - i H U H H I  
1 2KILOMETERS 
4 1 



MONTAUK POINT,  NEW YORK 



SITE I D :  N Y  
SITE L O C A T I O N :  LiONTAUK POINT, NY. 
DATA : J A N U A R Y  1 9 7 7  THROUGH DECEMBER 1981 --- ------------------ 
I .  I  SENSOR PERFORHANCE 

T O T A L  POSSIBLE SAMPLES: 43824  

SENSOR X ON-LINE $ RECOVERED ------ ......................... 

..................................... 
1 .2  A N N U A L  lfEANS A N D  STANDARD DEVIATIOIJS .......................................... 

HEIGHT ME A N  MEAN POWER 
(METERS) WS WD WATTS/MS*2 

SITE DATA ( A )  4 5 . 7  7 . 2  2 6 2 . 7  4 3 6 . 6 5  
( C )  18 .2  6 .2  271 .4  307 .97  

- - - - - - - 

1 . 3  M A X I M U M  W I N D  SPEED ....................... 
ELEVATION W I N D  K I N D  
(METERS) SPEED D I R .  DATE TIME OTHER LEVELS --------- .................................................. 

( A )  45 .7  2 6 . 0  207 .0  1 1 / 1 4 / 7 8  19:OO (B) -999 .9  
(C) 24.0  

( C )  18 .2  24 .0  213 .0  1 1 / 1 4 / 7 8  19:OO ( A )  26 .0  
( B ) - 9 9 9 . 9  .................................... 

NOTES: 
1.  SITE ELEVATION: 2  METERS ABOVE SEA LEVEL. 
3.  SENSOR LEVEL B NOT AVAILABLE AT SITE N Y .  



S I T E  I D :  NY 
S I T E  LOCATION:  MONTAUK P O I N T ,  NY. 
DATA : JANUARY 1 9 7 7  THROUGH DECEMBER 1 9 8 1  

--- ........................................... 
1 . 4  W I N D  S P E E D  AND D I R E C T I O N  V E R S U S  TIME- OF- DAY 

LEVEL A LEVEL B LEVEL C  
T I M E  --------- --------- --------- 
OF DAY WS WD h'S W D  WS WD ------ ................................................. 



S I T E  I D :  N Y  
S I T E  L O C A T I O N :  M O N T A U K  P O I N T ,  N Y .  
D A T A  : J A N U A R Y  1 9 7 7  T H R O U G H  D E C E M B E R  1 9 8 1  

--- .................................... 
1.5 F R E Q U E N C Y  D I S T R I B U T I O N  O F  W I N D  S P E E D  --- -------------I---------------------- 

W I N D  L E V E L  A  L E V E L  B L E V E L  C  
S P E E D  C O U N T  % C O U N T  % C O U N T  % 

0.0-  0.5 4 8  0 .1  0 0.0 
0 .5-  1.0 2 6 7  0.8 0 0.0 
1.0-  1.5 5 2 7  1.6 0 0.0 
1.5-  2.0 8 2 0  2.4 0 0.0 
2.0-  2.5 1 0 5 8  3.1 0 0.0 
2.5-  3.0 1 1 6 2  3.5 0 0.0 
3.0- 3.5 1 1 9 3  3.5 0 0.0 
3.5-  4.0 4 4  4.3 O 0.0 
4 .0-  4.5 1 9 3 3  5.7 0 0.0 
4.5-  5.0 1 6 6 6  5.0 0 0.0 
5 .0-  5.5 1 8 3 4  5.5 0 0.0 
5.5-  6.0 1 7 4 9  5.2  0 0.0 
6.0-  6.5 2 1 4 8  6.4 0 0.0 
6.5-  7.0 1 8 4 6  5.5 0 0.0 
7.0-  7.5  1 8 5 2  5.5 0 0 .0  
7.5-  8.0 1 5 4 7  4.6 0 0.0 
8 .0-  8.5 . 1 9 8 0  5 . 9 -  0 0.0 
8.5- 9.0 1 4 6 9  4.4 0 0 .0  
9.0-  9.5 1 0 5 4  3.1 0 0.0 
9 .5- 10.0 1 0 9 8  3.3 0 0.0 

10.0-11.0  1 8 6 2  5.5 0 0.0 
11.0- 12.0 1 3 9 4  4 . 1  0 0.0 
12 .0- 13 .0  1 0 9 9  3.3 0 0.0 
13 .0- 14 .0  7 1 1  2 .1  0 0.0 
14 .0- 15 .0  6 0 8  1.8 0 0.0 
15.0- 16.0 426  1.3 0 0.0 
16.0- 17.0 3 4 3  1.0 0 0.0 
17.0-18.0  2 1 8  0.6 0 0.0 
18.0- 19.0 1 0 9  0 .3  0 0.0 
19 .0- 20 .0  6 9  0.2 0 0.0 
20 .0- 21 .0  5 7  0.2 0 0.0 

>21 .0  40 0 . 1  0 0.0 
R E C O V E R Y  R A T E S  

L E V E L  A  L E V E L  B L E V E L  C  
7 6 . 7  0.0 8 0 . 3  



S I T E  I D :  NY 
S I T E  LOCATION:  KONTAUK P O I N T ,  NY. 
DATA : JANUARY 1 9 7 7  THROUGH DECEMBER 1 9 8 1  

--- ............................................... 
1 . 6  CUMULATIVE FREQUENCY D I S T R I B U T I O N  OF WIND S P E E D  --- ............................................... 

LEVEL A LEVEL B  LEVEL C  ----- ------------ ------------ ------------ 
WIND CFD C F D  CFD CFD CFD CFD 
S P E E D  ( A B S )  ( % I  (ABS) ( $ 1  ( A B S )  ( % I  



S I T E  I D :  NY 
S I T E  LOCATION:  MONTAUK P O I N T ,  NY. 
DATA : JANUARY 1977 THROUGH DECEMBER 1981 

--- ................................ 
1 . 7  WIND S P E E D  P E R S I S T E N C E  FREQUENCY ( L E V E L  A )  --- ................................ 

NUPlBER OF OCCURENCES ----- .................................. 
WIND S P E E D  C L A S S ,  M E T E R S / S E C  

HOURS < 3  3-4 4-5 5-6 6-7 7- 12 12- 20 > 20 ----- .................................. 



S I T E  I D :  N Y  
S I T E  LOCATION : MONTAUK P O I I J T ,  NY. 
DATA : JANUARY 1 9 7 7  THROUGH DECEMBER 1 9 8 1  

--- ....................................... 
1 . 8  POWER LAW EXPONENT AND W/D D I S T R I B U T I O N  

WIND D I R  
( E L E V  A )  ALPHA ALPHA ALPHA ALPHA 

( A , B )  ( B , C )  ( A , C )  ( A , B , C )  % A  % B  % C  -------- ............................................ 
N 
NNE 
NE 
ElJ E  
E  
E S E  
S E  
S S E  
S 
SSW 
SN 
W S W  
W 
W N W  
N W  
N M W  

...................................................... 
NOTES : 

ALPHA 
W S ( U P )  Z ( U P )  

1. ------ = ----- 
M S ( L 0 )  Z ( L 0 )  

L O G ( W S ( U P ) / W S ( L O ) )  
2. ALPHA = ------------------ WHERE; Z = E L E V A T I O N  

L O G ( Z ( U P ) / Z ( L O ) )  WS=WII?D S P E E D  



MONTAUK, NY 

SCALE 1:24 000 
1 3 
C--3 C3 - - 0 1 MILE 
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1 OM) 0 1000 2000 3000 4000 5000 6000 7000FEET 
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I 



POINT ARENA, C A L I F O R N I A  



SITE I D :  C A  
SITE LOCATION: POINT A R E N A ,  C A .  
D A T A  : J A N U A R Y  1977 T H R O U G H  SEPTEMBER 1981 --- ------------------ 
1.1 SENSOR PERFORMANCE --- ------------------ 

T O T A L  POSSIBLE SAMPLES: 41616 

SENSOR % O N- L I N E  $ R E C O V E R E D  ------ ......................... 

.......................................... 
1.2 A N N U A L  MEANS A N D  STANDARD DEVIATIONS .......................................... 

H E I G H T  ME A N  ME AM POWER 
(METERS) WS WD WATTS/M**2 

SITE D A T A  (A)  45.7 6 . 5  347.0 322.81  
( C )  9.1 4.7 357.8  130.54 

1 .3  M A X I M U M  W I N D  SPEED ....................... 
E L E V A T I O N  W I N D  W I N D  
(WETERS) SPEED D I R .  DATE T I M E  OTHER LEVELS 

( A )  45 .7  22.4 152 .0  1 2 / 2 0 / 7 7  22:OO (B) -999 .9  
( C )  16 .1  

( C )  9.1 17 .9  149.0  1 2 / 2 0 / 7 7  l9:OO ( A )  21.5  
( B ) - 9 9 9 . 9  .................................... 

NOTES: 
1. SITE E L E V A T I O N :  21 METERS ABOVE SEA L E V E L .  
3.  SENSOR LEVEL B N O T  AVAILABLE AT SITE CA.  



S I T E  I D :  C A  
S I T E  LOCATION:  P O I N T  AREHA, CA. 
DATA : JANUARY 1 9 7 7  THROUGH SEPTEMBER 1 9 8 1  

--- ........................................... 
1 . 4  WIND S P E E D  AND D I R E C T I O N  VERSUS TIME- OF- DAY --- ........................................... 

LEVEL A LEVEL B LEVEL C  
TIME --------- --------- --------- 
OF DAY WS WD WS WD WS WD ------ ---------------------------------------.--.------ 



SITE I D :  C A  
SITE LOCATION: POINT ARENA, C A .  
D A T A  : J A N U A R Y  1 9 7 7  THROUGH SEPTEMBER 1 9 8 1  

--- .................................... 
1 .5  FREQUENCY DISTRIBUTION OF W I N D  SPEED --- .................................... 
W I N D  LEVEL A LEVEL B LEVEL C 
SPEED C O U N T  % C O U N T  % COUNT % 

0.0-  0.5 1 4 5  0 .5  0  0 .0  
0 .5-  1.0 548  1 .7  0  0.0 
1 . 0-  1 . 5  8 7 3  2 . 7  0  0 - 0  
1 .5-  2 .0  1171  3 . 7  0  0 .0  
2.0-  2.5 1590  5 . 0  0  0 . 0  
2.5-  3 .0  1429  4 .5  0  0.0 
3.0-  3 .5  1 4 8 5  4.6 0  0.0 
3.5-  4 . 0  1 5 5 2  4 .8  0  0 .0  
4.0-  4 . 5  1 7 9 5  5 .6  0  0.0 
4 .5-  5 .0  1466  4 .6  0  0.0 
5 .0-  5.5 1537  4 . 8  0  0 .0  
5 . 5-  6.0 1496  4 . 7  0  0.0 
6 .0-  6 . 5  1829  5 . 7  0  0 .0  
6 .5-  7 .0  1591  5 .0  0  0.0 
7 .0-  7 . 5  1 6 2 3  5 . 1  0  0.0 
7 .5 -  8.0 1529  4 . 8  0  0 .0  
8 . 0-  8 .5  1834  5 . 7  0  0.0 
8 . 5-  9.0 1 3 6 2  4 . 2  0  0 .0  
9 .0-  9 . 5  1152  3 .6  0 0 .0  
9 .5- 10 .0  1114  3 . 5  0  0 .0  

10 .0 -11 .0  1686 5 . 3  0  0 . 0  
11 .0- 12.0  1186  3 .7  0  0.0 
12.0- 13.0 854  2 .7  0  0.0 
13 .0- 14.0  9  1.4 0  0.0 
14 .0- 15.0  2 9 5  0 .9  0  0.0 
15 .0- 16 .0  1 7 3  0 - 5  0  0 .0  
16 .0-17 .0  1 3 2  0 .4  0  0.0 
17 .0 -18 .0  7 3  0 .2  0  0.0 
18 .0- 19 .0  5 8  0 . 2  0  0.0 
19 .0- 20.0  2 9  0 . 1  0  0.0 
20 .0- 21.0  10  0 .0  0  0.0 

> 2 1 . 0  1 3  0 . 0  0  0.0 
RECOVERY RATES 

LEVEL A LEVEL B LEVEL C 
7 7 . 1  0 . 0  80 .7  



S I T E  I D :  C A  
S I T E  L O C A T I O N :  P O I N T  A R E N A ,  C A .  
D A T A  : J A N U A R Y  1 9 7 7  T H R O U G H  S E P T E M B E R  1 9 8 1  

--- ............................................... 
1.6 C U b I U L A T I V E  F R E Q U E N C Y  D I S T R I B U T I O N  OF W I N D  S P E E D  --- ............................................... 

----- 
W I N D  
S P E E D  

L E V E L  A 
- - - 

C F D  
( A B S )  ----- 

1 4 5  
6 9 3  

1 5 6 6  
2 7 3 7  
4 3 2 7  
5 7 5 6  
7 2 4  1  
8 7 9 3  

1 0 5 8 8  
1 2 0 5 4  
1 3 5 9 1  
1 5 0 8 7  
1 6 9 1 6  
1 8 5 0 7  
2 0  130  
2 1 6 5 9  
2 3 4 9 3  
2 4 8 5 5  
2 6 0 0 7  
2 7 1 2 1  
2 8 8 0 7  
2 9 9 9 3  
3 0 8 4 7  
3 1 2 9 6  
3 1 5 9 1  
3 1 7 6 4  
3 1 8 9 6  
3 1 9 6 9  
3 2 0 2 7  
3 2 0 5 6  
3 2 0 6 6  
3 2 0 7 9  

- - -  

C F D  
( $ 1  ----- 
0.45 
2 .16 
4 .88 
8 .53  

1 3 - 4 9  
17 .94  
22 .57  
2 7 . 4 1  
3 3 . 0 1  
3 7 - 5 8  
42 .37  
4 7 . 0 3  
5 2 . 7 3  
5 7 . 6 9  
62 .75  
6 7 . 5 2  
739 2 3  
7 7 . 4 8  
8 1 . 0 7  
8 4 . 5 4  
8 9 . 8 0  
9 3 - 5 0  
96.16 
97 .56  
98 .48  
9 9 . 0 2  
9 9 . 4 3  
9 9 . 6 6  
9 9 - 8 4  
9 9 9 9 3  
99.96 

100 .00  

L E V E L  B 
- -  - - 

C F D  C F D  
( A B S )  ( $ 1  

L E V E L  C  ------------ 
C F D  C F D  

( A B S )  ( $ 1  



S I T E  I D :  CA 
S I T E  LOCATION: P O I N T  ARENA, CA. 
DATA : JANUARY 1 9 7 7  THROUGH SEPTEMBER 1 9 8 1  

--- ................................ 
1 . 7  WIND S P E E D  P E R S I S T E N C E  FREQUENCY ( L E V E L  A )  --- ................................ 

NUMBER OF OCCURENCES ----- .................................. 
WIND S P E E D  C L A S S ,  M E T E R S / S E C  

HOURS < 3 3-4 4-5 5-6 6- 7 7- 12 12- 20 > 20  



S I T E  I D :  CA 
S I T E  LOCATION:  P O I N T  ARENA, CA. 
DATA : JANUARY 1 9 7 7  THROUGH SEPTEMBER 1 9 8 1  

1 . 8  POWER LAW EXPONENT AND W/D D I S T R I B U T I O N  --- ....................................... 

WIND D I R  
( E L E V  A )  ALPHA ALPHA ALPHA ALPHA 

( A , B )  ( B , C )  ( A , C )  ( A , B , C )  % A  % B  % C  -------- ............................................ 
N 
NNE 
NE 
EN E  
E  
E S E  
S E  
S S E  
S 
SSW 
SW 
W S W  
W 
WNW 
NW 
NNW 

...................................................... 
NOTES:  

ALPHA 
W S ( U P )  Z ( U P )  

1 .  ------ = ----- 
W S ( L 0 )  Z ( L 0 )  

L O G ( W S ( U P ) / W S ( L O ) )  
2. A L P H A  = ------------------ WHERE; Z = E L E V A T I O N  

L O G ( Z ( U P ) / Z ( L O ) )  WS=WIND S P E E D  



POINT ARENA, CALIF. 
123O43.29 W 

SCALE 1:24000 
1 i - - - 0 1 MILE 

3 
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3 

CONTOUR INTERVAL 40 FEET 
DOTTED LINES REPRESENT 20-FOOT CONTOURS 
NATIONAL GEODETIC VERTICAL DATUM OF 1929 

DEPTH CURVES AND SOUNDINGS I N  FEET- DATUM IS MEAN LOWER LOW WATER 
SHORELINE SHOWN REPRESENTS THE APPROXIMATE L INE O F  MEAN HIGH WATER 

THE M E A h  RANGE OF TIDE IS APPROXIMATELY 4 FEET 



RUSSELL, KANSAS 



SITE I D :  KS 
SITE L O C A T I O N :  RUSSELL, KS. 
D A T A  : DECEMBER 1976 THROUGH AUGUST 1981  --- ------------------ 
1.1  SENSOR PERFORMANCE --- ------------------ 

T O T A L  POSSIBLE SAMPLES: 41 640 

SENSOR % O N- L I N E  % R E C O V E R E D  ------ ......................... 

.......................................... 
1.2 A N N U A L  MEANS A N D  STANDARD DEVIATIONS .......................................... 

H E I G H T  ME A N  ME A N  POWER 
(METERS) WS WD WATTS/M**2 ................................................................ 

SITE D A T A  ( A )  45.7 7 . 3  150.1  373.73  
( C )  9 .1 5 . 3  159.5  173.66 

....................... 
1 .3  M A X I M U M  W I N D  SPEED ....................... 
E L E V A T I O N  W I N D  W I N D  
(METERS) SPEED D I R .  D A T E  TIME O T H E R  LEVELS 

( A )  45 .7  23 .3  300.0  0 4 / 1 8 / 7 8  09:OO (B) -999 .9  
( C )  19.7  

( C )  9.1 20.8 299.0 0 4 / 1 8 / 7 8  10:OO (A)  2 3 . 3  
(B) -999 .9  .................................... 

NOTES: 
1. SITE E L E V A T I O N :  564  METERS A B O V E  SEA LEVEL. 
3 .  SENSOR LEVEL B N O T  A V A I L A B L E  AT SITE KS. 



S I T E  I D :  KS 
S I T E  LOCATION: RUSSELL,  KS. 
DATA : DECEMBER 1 9 7 6  THROUGH AUGUST 

1 . 4  WIND SPEED AND DIRECTION VERSUS TIME-OF-DAY 

LEVEL A LEVEL B LEVEL C  
TIME --------- --------- --------- 
OF DAY WS WD WS WD WS WD 



SITE I D :  KS 
SITE L O C A T I O N :  RUSSELL, KS. 
D A T A  : DECEMBER 1976  THROUGH AUGUST 1981  

- - - - - - - - - - - - - - 

1 .5  FREQUENCY DISTRIBUTION OF W I N D  SPEED --- .................................... 
W I N D  LEVEL A LEVEL B LEVEL C 
SPEED COUNT C O U N T  $ COUNT % 

0.0-  0.5 36 0 .1  0  0.0 
0 .5-  1 .0  2 5 5  0 .7  0  0 .0  
1 .0-  1 .5  412  1 . 1  0  0 . 0  
1 .5-  2.0 6 4 7  1 .8  0  0 .0  
2.0- 2 .5  911  2 .5  0  0 . 0  
2.5-  3 .0  1 1 6 9  3 .2  0  0 . 0  
3.0-  3 .5  1202  3 . 3  0  0 .0  
3.5-  4 .0  1451  4.0 0  0 . 0  
4.0-  4.5 2137  5 . 9  0  0.0 
4 .5-  5 . 0  1687  4.7 0  0 . 0  
5 .0-  5 . 5  1 9 9 8  5 .5  0  0 .0  
5.5-  6.0  1827  5 .1  0  0 . 0  
6 .0-  6 . 5  2 3 5 3  6 .5  0  0 .0  
6.5-  7.0  2040  5.6 0  0 .0  
7 .0-  7 . 5  2070  5 . 7  0  0 .0  
7 .5-  8 .0  1 8 6 3  5 .2  0  0.0 
8 .0-  8 . 5  2 2 6 2  6 . 3  0  0 .0  
8 .5-  9.0 1 7 9 8  5 . 0  0  0 .0  
9.0-  9 . 5  1437  4.0 0  0.0 
9 .5-10 .0  1 3 8 9  3 .8  0  0 .0  

10.0-11.0 2 2 6 8  6 .3  0  0.0 
11.0-12.0 1 6 3 8  4 .5  0  0 .0  
12.0-13:O 1 2 1 9  3.4 0  0 .0  
13 .0- 14.0  824  2 . 3  0  0 .0  
14 .0- 15.0  476 1 . 3  0  0 . 0  
15.0- 16.0 3 3 3  0 . 9  0  0 . 0  
16.0- 17.0 2 3 8  0 . 7  0 0 . 0  
17 .0- 18.0  126 0 . 3  0  0 .0  
18 .0- 19.0  44 0 .1  0  0 .0  
19 .0- 20 .0  21  0 .1  0  0 .0  
20 .0- 21  . o  10  0 .0  0  0 .0  

>21 .0  1 2  0 .0  0  0 .0  
RECOVERY RATES 

LEVEL A LEVEL B LEVEL C 
8 6 . 8  0 . 0  87.6 



S I T E  I D :  KS 
S I T E  LOCATION: R U S S E L L ,  KS.  
DATA : DECEMBER 1 9 7 6  THROUGH AUGUST 1 9 8 1  

--- ............................................... 
1 . 6  CUCIULATIVE FREQUENCY D I S T R I B U T I O N  OF WIND S P E E D  

----- 
WIND 
S P E E D  ----- 

LEVEL A  LEVEL B ------------ ------------ 
CFD CFD CFD CFD 

( A B S )  ( % I  ( A B S )  ( $ 1  ----- ----- ----- ----- 

L E V E L  C  ------------ 
CFD CFD 

( A B S )  ( % )  ----- ----- 



SITE I D :  KS 
SITE L O C A T I O N :  RUSSELL, KS. 
D A T A  : DECEMBER 1976 T H R O U G H  AUGUST 1981  

--- ................................ 
1 . 7  W I N D  SPEED PERSISTENCE FREQUENCY (LEVEL A )  

NUFIBER OF OCCURENCES ----- .................................. 
W I N D  SPEED CLASS, METERS/SEC 

HOURS < 3 3-4 4-5 5-6 6-7 7-12 12-20 > 20 



S I T E  I D :  KS 
S I T E  LOCATION:  R U S S E L L ,  KS. 
DATA : DECEMBER 1 9 7 6  THROUGH AUGUST 1 9 8 1  

--- ....................................... 
1.8  POWER LAW EXPONENT AND W/D D I S T R I B U T I O N  --- ....................................... 

WIND D I R  
( E L E v  A )  ALPHA ALPHA ALPHA ALPHA 

( B , C )  ( A , C )  ( A , B , C )  % A  % B  % C  

N  
NNE 
NE 
ENE 
E 
E S E  
S E  
S S E  
S 
SSW 
SW 
WSW 
W 
W N W  
NW 
NNW 

...................................................... 
NOTES:  

ALPHA 
W S ( U P 1  Z ( U P )  

1 .  ------ = ----- 
W S ( L 0 )  Z ( L 0 )  

L O G ( W S ( U P ) / W S ( L O ) )  
2 .  ALPHA = ------------------ WHERE; Z = E L E V A T I O N  

L O G ( Z ( U P ) / Z ( L O ) )  WS=WIND S P E E D  



RUSSELL, KANSAS 

SCALE 1:24000 
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CONTOUR INTERVAL 10 FEET 
NATIONAL GEODETIC VERTICAL DATUM OF 1929 



SAN GORGONIO, CALIFORNIA 



SITE  I D :  SG 
S ITE  LOCATION: SAN GORGON10 PASS, C A  
DATA : DECEMBER 1 9 7 6  THROUGH DECEMBER 1 9 8 1  --- ------------------ 
1 .1  SENSOR PERFORMANCE --- ------------------ 

TOTAL POSSIBLE SAMPLES: 4 4 5 6 8  

SENSOR % ON-LINE ",RECOVERED ------ ......................... 

.......................................... 
1 .2  A N N U A L  MEANS A N D  STANDARD DEVIATIONS .......................................... 

HEIGHT 1.1 E  A N M E A N  POWER 
(KETERS) WS WD WATTS/M*Y2 ................................................................ 

SITE  DATA ( A )  4 5 . 7  
( B )  30 .0  
( C )  9 . 1  

....................... 
1 . 3  M A X I M U M  W I N D  SPEED 

ELEVATION W I N D  W I N D  
(NETERS) SPEED D I R .  DATE TIME OTHER LEVELS 

(A)  4 5 . 7  2 7 . 0  260 .0  1 2 / 1 4 / 7 7  12:OO ( B ) - 9 9 9 . 9  
( C )  21 .0  

( B )  3 0 . 0  2 0 . 5  2 3 2 . 2  0 5 / 1 5 / 8 1  1 9 : 0 0  ( A )  21 .4  
( C ) - 9 9 9 . 9  

( C )  9 .1  2 3 . 9  2 6 6 . 0  1 2 / 0 5 / 7 6  1 2 : 0 0  ( A )  1 8 . 9  
( B ) - 9 9 9 . 9  .................................... 

NOTES: 
1 .  SITE ELEVATION: 329  PIETERS ABOVE SEA LEVEL. 



S I T E  ID: SG 
S I T E  LOCATION:  S A N  GORGON10 P A S S , C A  
DATA : DECEMBER 1 9 7 6  THROGGH DECEMBER 1 9 8 1  

--- ........................................... 
1 4  WIND S P E E D  AND D I R E C T I O N  VERSUS TIME- OF- DAY --- ........................................... 

LEVEL A LEVEL B LEVEL C 
T I M E  --------- --------- --------- 
OF DAY WS WD WS WD WS WD 



SITE I D :  SG 
SITE LOCATION: SAN GORGON10 PASS,CA 
DATA : DECEMBER 1976 THROUGH DECEMBER 1981 

--- .................................... 
1 . 5  FREQUENCY DISTRIBUTION OF W I N D  SPEED --- .................................... 
W I N D  L E V E L  A LEVEL B LEVEL C 
SPEED C O U N T  $ COUNT $ C O U N T  F 

0.0-  0 .5  467  
0 .5-  1 .0  1506 
1.0-  1.5 1 7 6 3  
1.5-  2.0 2001  
2.0- 2.5 2110  
2.5- 3.0 1 8 0 3  
3.0-  3 .5  1 4 7 8  
3.5-  4.0 1389  
4 .0-  4 .5  1506 
4.5-  5.0 946 
5.0-  5 .5  1 0 1 3  
5.5-  6 .0  8 0 8  
6.0-  6.5 932  
6 .5-  7.0 697  
7.0-  7 .5  760  
7.5-  8 .0  6 6 5  
8 .0-  8 .5  7 9 2  
8.5- 9 .0  686  
9.0-  9 .5  6 7 8  
9.5-10.0 775  

10 .0- 11.0  1695  
11 .0- 12.0  1870  
12.0- 13.0 2014  
13 .0- 14.0  1 6 7 9  
14 .0- 15.0  1514  
15.0- 16.0 1 2 6 8  
16 .0- 17.0  1 2 3 9  
17 .0- 18.0  6 8 9  
18.0- 19.0 416 
19 .0- 20 .0  300  
20.0- 21.0 1 5 9  

>21 .0  197  
RECOVERY 

LEVEL A LEVEL E 
80 .4  9 .1  

1  3 6  0.1 2 2 3  0.6 
4 . 2  1 2 3  3 . 0  979  2.7 
4.9 2 3 3  5 . 8  1790  5 . 0  
5.6 241 6 . 0  2653  7 .3  
5 .9  260  6.4 2940  8 . 1  
5 . 0  254  6 . 3  2501  6 . 9  
4 .1  198  4.9 2006  5 . 6  
3 .9  168  4 . 2 1 7 5 3  4.9 
4 .2  1 4 8  3.7 1 8 6 3  5 . 2  
2.6 156 3 . 9  1244 3.4 
2.8 99  2 . 4  1152  3 . 2  
2 .3  124 3.1 931  2.6 
2.6 130  3 . 2  970  2 . 7  
1.9 100 2 . 5  8 2 4  2 . 3  
2.1 1 2 2  3 .0  936 2 .6  
1 .9  92 2 . 3  975  2 - 7  
2 .2  92 2 . 3  1274  3 . 5  
1 .9  101 2.5 1109  3.1 
1 .9  111  2 .7  1010  2.8 
2 . 2  121  3.0 1140  3.2 
4.7 247 6 .1  2171  6.0 
5 . 2  275  6 . 8  1934  5.4 
5 .6  240  5 . 9  1590  4 . 4  
4.7 160 4 .0  9 5 3  2 .6  
4 . 2  99  2.4 5 4 2  1 .5  
3 .5  5 2  1 . 3  341  0 . 9  
3.5 42 1.0 184 0 . 5  
1 . 9  21 0 . 5  7 3  0 . 2  
1 . 2  1 3  0 . 3  32  0.1 
0 .8  12  0 . 3  20  0 .1  
0 . 4  7  0 . 2  12  0 .0  
0 .6  0  0 . 0  5  0.0 

RATES 
LEVEL C 

8 1 . 1  



S I T E  I D :  SG 
SITE L O C A T I O N :  S A N  G O R G O N 1 0  P A S S , C A  
D A T A  : D E C E M B E R  1 9 7 6  T H R O U G H  D E C E M B E R  1981  

--- ............................................... 
1.6  C U M U L A T I V E  F R E Q U E N C Y  D I S T R I B U T I O N  O F  W I N D  S P E E D  --- ............................................... 

L E V E L  A  L E V E L  B L E V E L  C ----- ------------ ------------ ------------ 
W I N D  C F D  C F D  C F D  C F D  C F D  C F D  
S P E E D  ( A B S )  ( $ 1  ( A B S )  ( $ 1  ( A B S )  ( % I  ----- ----- ----- ----- ----- ----- ----- 



S I T E  I D :  SG 
S I T E  LOCATION : SAN GORGON10 P A S S ,  CA 
DATA : DECElfBER 1 9 7 6  THROUGH DECEMBER 1 9 8 1  

--- ................................ 
1 . 7  U I N D  S P E E D  P E R S I S T E N C E  FREQUENCY ( L E V E L  A )  --- ................................ 

NUMBER OF OCCURENCES ----- .................................. 
WIND S P E E D  C L A S S ,  M E T E R S / S E C  

HOURS < 3 3-4 4-5 5-6 6- 7 7- 12  12- 20 > 20  



S I T E  I D :  S G  
S I T E  L O C A T I O N :  S A N  G O R G O N 1 0  P A S S , C A  
C A T A  : D E C E M B E R  1 9 7 6  T H R O U G H  D E C E M B E R  198  1 

--- ....................................... 
1 . 8  P O W E R  LAW E X P O N E N T  A N D  W / D  D I S T R I B U T I O N  --- ....................................... 

W I N D  D I R  
(ELEV A )  A L P H A  A L P H A  A L P H A  A L P H A  

( A , B )  ( B , C )  ( A , C )  ( A , B , C )  % A  % B  % C  -------- ............................................ 
M 
N N E  
N E  
EN E 
E 
E S E  
S E  
S S E  
S 
s s t i l  
S W  
1.J S W  
W 
WIJW 
NW 
K N W  

...................................................... 
N O T E S  : 

A L P H A  
W S ( U P )  Z ( U P )  

L O G ( W S ( U P ) / W S ( L O ) )  
2. A L P H A  = ------------------ W H E R E ;  Z = E L E V A T I O N  

L O G ( Z ( U P ) / Z ( L O ) )  W S = W I N D  S P E E D  



SAN GORGON10 PASS, CA 
1 1 6 0 3 4 ~ 8 3 ' ~  

1 3 
w - c-.l 

0 1 MILE 
I I 

loo0 0 loo0 2000 3000 4000 5000 6000 7000FEET 
k u ~3 6 4 I I I 

1 
~ - ~ w u I  

5 0 1 KILOMETER 
I 



APPENDIX A 

L I S T I N G  OF FORTRAN PROGRAM USED TO GENERATE THE SUMMARY TABLES 



PRnGRAMWIND 
C C C C C C C c C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c  
C C 
C  > > >  C 
c > > >  0 3 - 2 0 ~ - 7 8  C  
C  > > >  G R J O I I I J S G Q  C 
C  > > >  ~ A T T Z L ~ E  X O E T H U E S T  C  
C  > > >  P O  3 0 X  9 9 9  C  
C  > > >  I ? I C H L A i I D ,  V l i .  99352  C  
C  > i >  C 
C  > > >  3 1 - D E C - 8 1  ( L A S T  I ! O D I F I C A T I O I J )  C  
C  > > >  W F S A ; I D U S X Y ( A T I l O S .  S C I E N C E S  D E P T . )  C 
C  C  
C  I I J P U T / O U T P U T  L O G I C A L  U B I T  A S S I G H l I E N T S :  C 

- C  C  
C  L U i ! ( 1 )  = T E S T  S I T E  I I I P U T  D A T A  / U I N D  T R O G R A X  H E L P  F I L E .  C  
C  L C G ( 2 )  a =  P L O T T E D  O U T P U T  ( D E V I C E  I N D E P E S D E I I T  G R A P S I C S )  . C  
C  L L ' i ; (  2)3= P L O T T E D  O U T P U T  COi-;NAI?D F I L E  ( V I E I J  D I R E C T I V E S  1. C  
C  L U K ( 3 )  = S I T E  C U F l U L A T I V E  D A T A .  ( U T J F O X ; : A T T 3 D  S 2 Q U E ; I T I A L  F I L Z )  C  
C  R E C O R D :  S I T E  ( A L P H A l ! U i l E 3 I C  S I T E  C O D E )  C  
C  1 1 0 i J T H  ( 0 1  = O C T .  1 9 7 8 )  C 
C  + W S  I C  
C  + W S A 2  ] C 
C  C t J S  ] S U i i S ,  SUl.1 O F  S Q U A R Z S ,  AiJD C O i r i J T S  C  
C  + \ I D  ] Ai?E R E P E A T E D  F O R  G A C I I  L X V E L .  C  
C  +! IDn2 ] C 
C $!ID 1 C  
C L U i i  ( 4 )  = I"IOUT1-ILY S I T E  !JUS D A T A .  ( U i : F O 2 I . ; A T T E D  S E Q U E N T I A L  F I L S  ) 2 
C R E C O R D :  S I T E  ( A L P H A i $ U I , i S R I C  S I T E  C O D E )  C 
C  :*IONTH ( 0 1  = O C T .  1 9 7 8  F O R  E T = l  C  
C  = J A X .  X X I X  F O R  X T = 2 )  C 
C R T  ( 1  = i l O I " J T H L f  D A T A )  C 
C  ( 2 = 1 3 I S T O R I C A L  D A T A )  C 
C  !J S C 
C  !J D C 
C  L U X  ( 5  ) = I I T T Z R A C T I V Z  T E R X I ! I A L .  P u 

c ~un(s) = H A R D C O P Y  O U T P U T .  c 
C  " L U i i ( 2 )  I S  O P E N S D  A X D  C L O S E D  A S  X E C C E S S A R S .  C  
C C 
C TSZ COIi;.:OiI S L O C I :  " C U b i D A T n  C O : I T A I ! I S  C U i . I i i U L A T I V E  !;I:!D D A T A  F O R  T;!Z C  
C  C U 2 R Z i i T  S I T E .  D A T A  I S  S T O R E D  111 T H E  A B X A S  " C U l I D A T "  A S  D E F I I I Z D ;  C  
C  C:-iOCUl! = L O G I C A L  F L A G  S E T  I F  C U I . U L A T I B 2  DAT.2 C  

C  F O Z  T H E  C U R R E i j T  ! :Oi iT i i  '.IAS I I I i ' U T  F R O : :  C 
C  \>! I i I3 .  D A T  ( L l i i ! = j )  . I : : i I I 3 I T S  ; I U L T I ? L 3  0 

C  
" 

DO!!XLOADI;;G O F  C L ; ; : U L A T I V E  S I T E  3 A T A  n 
i, 

C  \ / H E 1 1  !II:JD I S  E X Z C U T Z D  : I O R E  T H A J  O N C E  C  
C  F C R  T H E  SA::B l f O i J T I i .  C  

- C  C U I I D A T ( L Z V E L , i ! , I ) :  L E V E L  = ( 1 )  A ,  ( 2 )  3, ( 3 )  C  C  
C i l  = : i O I I T H  ( C 1  = O C T .  1 9 7 8 )  C 
C I = ( 1 )  SiT).I O F  5 I ; : D  S P X D S  C 

. C  ( 2 )  ::OT U S Z D  C 
C  ( 3 )  l I U : ! 3 E 2  O F  L I I I D  S T Z E D  S i : I P I Z S  C 



-t, - 
1 . 1 ~  COZIIIGI? 3LOCI; " D I S D A T v  COI\ITAIZlS I i I l i D  S P E E D  AiID D I i i 2 C T I G i i  D I S -  
Y i l I E i U T I O ~ I  DATA COI,:?ILED FOR T i i 3  CUi?XZZ!T S I T Z .  DATA I S  STORED I:? 
T 3 E  A R R A Y  " D I S D A T n  AS DEF1:ICD EELO!!; 
D I S D A T ( L E V E L , ; : S , ! J D ) :  L E V E L  = ( 1 )  A ,  ( 2 )  a ,  ( 3 )  c 

IJS = ( 0 1 )  0 - . 5  :!/S 
( 0 2 )  - 5 - 1 .  ... 
( 2 0 )  9 . 5 - 1 0 .  

( 2 1 )  1 0 . - 1 1 .  C  
( 2 2 )  1 1 . - 1 2 .  ... C  
( 3 0 )  1 9 . - 2 0  C  
( 3 1 )  2 0 . - 2 5 .  C  
( 3 2 )  > 2 5 .  P u 

( 3 3 )  TOTAL C  
:ID = ( 0 1 )  0 . 1 - 2 2 . 5  

( 0 2 )  2 2 . 6 - 4 5 . 0  ... 
( 1 6 )  3 3 7 . 6 - 3 6 0 . 0  
( 1 7 )  TOTAL 

THZ COi.I:;Oii 2LOCX w I t J P D A T w  COXTAII JS  THE L A S T  SA1:PLX DATA I i I P U T  Fi iOi i  
T i i 3  T E S T  S I T E  I N P U T  F I L E  (LUG # I ) .  DATA I S  STORED I U  THE V A R I A B L Z S  
ABLES D E F I N E D  B E L O U ;  

I i I S I T  = S I T E  CODE 
IXDAY = SAi.iPLE DATE 
1 X T I ; I  = S A I I T L S  TIEIE 

I I J ! IS (L)  = !JIIID S P E E D  ( L = L E V E L )  
I ; l I l D ( L )  = :JI:JD D I R E C T I O E  

1;ITE:IP ( L )  = TE;;PZEATURZ 
E i i D F I L  = L O G I C A L  FLAG S Z T  !i:-iZ:: ZOF I S  2::-  

COUilTZRXD Oii I ; J ?UT.  

-7 -  7 
~ f i o  COli;.iOiJ BLOC:: "I;iiXDATV COi ITAI I IS  ;IAXI;!UEi !!I23 S P E E D  DATA CGL- 
L E C T E D  %Oi7 T9E CURREiiT S I T E .  DATA I S  STORED I N  TI iE A R R A Y  "; ;AIDAT" 
AS DEFI I JCD 3ELO:J; 
: i B I ! D A T ( L Z V E L , I ) :  LEVZL = ( 1 )  A ,  ( 2 )  9, ( 2 )  C 

I = ( 1 )  U S ( A )  2 ; I A I  \ J S ( L X V E L )  
( 2 )  : I S ( G )  
( 3 )  : l S ( C :  
( 4 )  !ID 
( 5 )  DATE ( J U L I B i i )  
( 6  ) T1:iZ 

", ,- - 
I L L U  CO;!i;OM 3LOCX "I;!1SDATf1 COIITAIIJS XATI0 ; iAL ' , IEkTHZi? S E R V I C Z  DATA 
F O 2  THE CURRZIJT S I T E .  DATA I S  STOCED I:! TEiZ d ; i ? A Y  "i:;JSDATW AS DZ- 
r"I:JZD 3ELOI:: 
A T ,  I : :i = 1:O;JT:I ( 0 1  = OCT. 1 9 7 8 )  

I = ( 1  ) :.IO;YTTliLY r:ZAli I l I ; rD  S P 3 Z D  
( 2 )  ::OI!TiiL'i !:EA:i 1-:'I!lD D I R Z C T I O i J  



( 3 )  H I S T O R I C A L  !!SA;J ; i I ;JD S T E Z D  C 
( 4 )  H I S T O R I C A L  :!;Ail :?I;ID D I R Z C T I O i I  C 

C 
mrr p 
lil, COi2:O;I E L O C X  " P X 2 S I S r 1  CO;:TAIZIS !;IiiD P E 2 S I S T A ; : C E  DATA CO: ; ? IL33  C  
FOR THE CCzRElJT  S I T E .  DATA I S  STOi?XD I C  THZ A22AY " P Z C C I S "  AS DZ-  C  
F I I i E D  EELO!!; C 
P E R S I S ( L E V Z L , E i R , ! l S ) :  L E V E L  = ( 1 )  A,  ( 2 )  B ,  ( 3 )  C  C  

H X  = ( 0 1 )  < . l  23  C 
( 0 2 )  . l - . 2  

( 0 3 )  . 2 - . 4  
( 0 4 )  . 4 - . 8  
( 0 5 )  . 8 - 1  
( 0 6 )  1 - 1 . 5  
( 0 7 )  1 . 5 - 2  ... 
( 1 3 )  4 . 5 - 5  
( 1 4 )  5-6 
( 1 5 )  6 - 7  ... 
( 1 8 )  9 - 1 0  

. ( 1 9 )  1 0 - 1 2  
( 2 0 )  1 2 - 1 4  ... , 

( 2 3 )  1 8 - 2 0  
( 2 4 )  > 2 0  

US = ( 1 )  < 4  M/S 
( 2 )  4 - 1 2  C  
( 3 )  1 2 - 2 0  C  
( 4 )  > 2 0  C  

TIIE BLOCK ALSO C O i l T A I N S  V A R I A B L E S  USED I!: COi. iPILI!lG THE DATA FOR C 
EACH S I T E ,  I11 CLUDING ; C  

L;!S(L) = L A S T  IJIIJD S P E E D  I X P U T  ( L = L E I J E L )  C  
L T I i I ( L )  = L A S T  TOD I I J P U T  C 
L D A Y ( L )  = L A S T  DATE I i J P U T  C 
P T I I I ( L )  = ACCUl!ULATED T I ; I E  FOX T H I S  ! I I i i 3  SPEED C  

c 
T E 3  CO;I;;O;J 3 L O C i l  "RPFORiI1l  COliTAIihIS TIIE RZ?Or?T P 0 R ; I A T T I X G  V A R I B E L E S  C 
I:?CLUDI;!G ; C S I T E  = C U 2 2 E I J T  S I T ?  CODE ( I i l T Z G E 2 )  C 

C S I T C A  = C'JREZIJT S I T 2  :JU;ii;SR ( A 2  I20R::AT) C 
C S I T L O  = CUi?SZl iT  S I T E  N k ; Z  C 

C;IO = C U R X E i J T  SAi:?LE :IOiJT3 ( C  1 = OCT. 1 9 7 8 )  C 
CIIOIJ = CURFiEIJT iI0;JTH ( : Id i iZ)  P 

d 

c n ~  = c a n s z a ~  YEAX ( 9 9 9 9 )  c 
CLZV = SZIJSOi3 N Z I G i I T S  ( O F F - L I Z 2  I F  < =  0 )  C 
P A G E  = ?AGE COUiiT C  
L I I I E  = L I I l c '  COUiJT C 

T L T  = P L O T  COUIJT C  
C 

THE CO;:;:O:! SLOCX "SITDAT1 '  COIJTAI i iS  S I T E  DATA. TXZ DATA IS S T O 2 E D  C  
I;J TIiE ABEAYS v S I T C O D m  AI!D " S I T D A T r t  AS DEF1;ISD ZZLO?!; C  
F I I I Z D  S ELO!!: C  
S I T C O D ( S 1 T S ) :  S I T E  = THZ T!!O D I G I T  I I i T E G Z 2  S I T :  COCE C  
S I T D A T ( I , S I T E ( :  I = ( 1 )  H E I G H T  OF LEVZL " A "  C  

( 2 )  H Z I G 3 T  OF L E V E L  "3 "  C  
( 3 )  X E I S B T  OF L Z V E L  " C n  C  



( 4 )  S I T E  ELEVATIO::  
S I T ;  = T 9 Z  T!:O D I G I T  1:;TEGZZ S I T E  CODE 

C 
mrr r, T:<E CO;:;IOIJ 3LOC;; " S I T L O C "  C 0 Z T A I ; I S  S I T E  LOCGTIOi ;  ;?A::ES. r , lY :IA;:ES 2 

Ai?Z STORED 111 T 9 Z  ARRAY n S I T L O C n  AS DEFI:!ID S C L O l i ;  C 
I = A TI10 CHARACTZZ ?CZTIO:I  OF T S C  S I T Z  I!d;:Z 

(::;iXIl.iUl.l OF 2 0  C3I .RAC ' iZZ)  
S I T E  = TBE T\?O D I G I T  IIJTEGEF! S I T E  CODE 

THE CO1:iiOl.I 3LOCI' ;  "SU:IDATn COl ITAI I JS  S I T E  SU1i::ARY DATA. DATA I S  
S T O X h D  I I i  T E E  A R R A Y  nSUI;DATn AS DEFIEIZD BELO:: ; 
S U l i D A T ( 1 ,  L E V Z L ,  S I T E )  : I = ( 1 )  SAMPLE RSCOVERY 

( 2 )  1:EA;I WIiJD S P E E D  
( 3 )  STArIDARD D E V I A T I O N  ( ' L S )  
( 4  ) ;.!AII:IUT! !!Ii!D S P E S D  
( 5 )  TUE3ULEXCE IFiTE!ISITY ( I T )  
( 6 )  ALPHA ( P O Y E 9  LA!! E X P 0 3 E 3 T )  
( 7 )  P O Y E 2  
( 3 )  

LEVEL = ( 1 )  A ,  ( 2 )  S,  ( 3 )  C  
S I T E  = T H 5  TI10 D I G I T  1:JTZGEE S I T E  CODE C  

C 
T E E  COIIiIOiJ BLOCK "TII!DATm COIJTA1:JS !.iIiID S P E E D  DATA RELATZD TO THE C  
TI!IE-OF-DAY ( C O E I P I L E D  F o i l  THZ CURBEiJT S I T E ) .  DATA I S  S T O R E D  I B  C  
T Z S  ARRAY n T I I I D A T w  AS DEF1;JED aELO!!; C  
T I ~ ! D A T ( L Z V Z L , T O D , I ) :  L E V E L  = ( 1 1  a ,  ( 2 )  3, ( 3 )  c c 

TOD = ( 0 1 )  0 0 : O O  - 0 0 : 5 9  C 
( 0 2 )  0 1 : o o  ... C 
( 2 4 )  2 3 : O O  - 2 3 : 5 9  C 

I = ( 1 )  S U l i  OF !:I:iD S P 3 3 D S  C  
( 2 )  SUI: OF SCjUbi iZS i ' , ; I i ID S P E Z D )  n 

* 

( 3 )  ::U':I3Z2 OF IJS S h ; ; P L 3 S  r b 

( 4 )  S i j i !  OF Y C9::POijE::T OF :II::S 
DIRECTIOI ' I  

( 5 )  SUlf  OF X C0::PO::Z:IT OF I;Ii!D 

TI iE  C0i::iOiJ BLOCii  "!II::DATn C0:JTAII:S B A S I C  !!I:!D S P Z Z D  A:i3 D I 2 E C T I O ; ;  
DATA C O i l P I L E D  FOE THE CZBEEI IT  S I T E .  DATA I S  S T O P E D  I:! T f l 2  J-,9r?AY 
"!.iI?!DP,T" AS D E F I I J Z D  ZELOTI. T i iE  COi:l.iOM BLOCX ALSO COiJTb1:JS A COUXT 
OF T E E  TOTAL T O S S I B L E  S A I I P L E S  FOR TI iE CLTEBEIiT T:Oi!TH AT A GIVZ;:  
S A i I P L I i J G  BATE AiJD THZ !:IND S P E E D S  FOR T I i 3 S Z  S & i : ? L E S ;  
T P S  : iPL = TOTAL P O S S I B L E  Sd::?LES 
I ! I : I D B T ( L E V E L , I ) :  L 3 V E L  = ( 1 )  A, ( 2 )  3, ( 3 )  C  

I = ( 1 )  SU;! OF Y I l I D  S P E Z D S  
( 2 )  i!OT USED 
( 3 )  AIIiIZ::O~IETEP, 011-LI:?: (COU!iT) 
( 4 )  \!I!J3 S P E S D  SAI:?LCS ZZC0VEiiZ.D 
( 5 )  S U I i  OF P CO;:PC;:Z:!T OF !lI::D D I 2 Z C T I O : :  
( 6 )  Si r i I  OF I CG:IPO::ZIJT OF !!I:!D D I E Z C T I O I :  
( 7 )  : i I i ID V A J Z  OIJ-LI l IC (C0U: ;T)  



C T E E  CO;i:;ON 3 L O C X  "!ISEiEARtl  C O I J T A 1 : I S  ',iIi!D S X E A R  D A T A  C O L L E C T Z D  F 0 9  Z 
C  T E E :  C U R E Z i J T  S I T E .  D A T A  I S  S T O E Z D  I I J  T H E  B R 2 A l  1 1 1 ; S H E A 2 t 1  A S  D Z F I I i C D  C  
C  3 E L O : J ;  C  
C : JSBZ: 'B i i (LEVEL,DI . l :< , I ) :  L E V E L  = ( 1 )  A - E ,  ( 2 )  3 - C ,  ( 3 )  A - C  C  
C  D i i X  = ( 1 )  DIIS C 
C  ( 2 )  Di iC  C  

* C  I = ( 1 )  S U I I  O F  I J I I I C  D I F F E Z E N C E S  C  
C  ( 2 )  S U I I  O F  S Q U A R E S  ( I I I l J D  D 1 F F E R E i ; C E S )  C  
C  ( 3 )  N U I i B E R  O F  W I N D  S H Z A R  S A I z i P L Z S  C  
l ( 4 ) 2.IAXI;;U;i D l l X  C  

C  ( 5 )  A V E R A G E  C I i l D  S P E E D  C 1.iAX C  
C  ( 6 )  A V E R A G E  :!I?ID D I R E C T I O I ;  2 :-!AX C  
C  ( 7 )  D A T E  O F  1 i A X  O C C U R A l I C E  C 
C  ( 8 )  T I i I E  O F  iIhX O C C U 2 A I " I C Z  C  
C  ( 9 ) f!IX I l i U l l  D X X  C  
C  ( 1 0 )  A V E R A G E  \ ? I ; I D  S P E E D  C' : , i I l i  C  
C  ( 1  1 )  A V E 9 A G E  I J I I I D  D I E ' E C T I O i i  2 !;I;! C  
C  ( 1 2 )  D A T Z  O F  i I I 1 J  O C C L ' R A i I C Z  C  
C  ( 1 3 )  T I I I E  O F  141:; O C C U R A N C E  C  
C  C  
C  T 9 E  C O I I l i O N  3 L O C K  " ! i S V S I I D w  C O l J T A I I ? S  U I I J D  S P E E D  V E R S U S  D I B E C T I O N  C  
C  D A T A  C 0 Z ; P I L E D  F O R  T H E  C U R R E I J T  S I T E .  D A T A  I S  S T O R G D  I N  T I 3 2  A R R A Y S  C 
C  "!.?SVSl?Dn A l J D  w D E T C I I T w  AS D E F I N E D  B E L O I J .  D A T A  I S  G R O U P E D  I i r '  1 EIOL'R 
C  S E T S .  
C  D E T C I J T ( S P E E D ,  W D ,  L E V E L  ( A N  O C C U R A I J C E  C O U I I T  O I J L Y  ( 1 1 0  G R O U P I N G  1 )  
C  ~ ! S V S \ ? D ( L E V E L , I l D , I ) :  L E V E L  = ( 1 )  A ,  ( 2 )  3 ,  ( 3 )  C C  
C  !ID = ( 0 1 )  3 4 8 . 7 5 - 1 1 . 2 5  
C  ( C 2 )  1 1 . 2 5 - 3 3 . 7 5  ... 
C ( 1 6 )  3 2 6 . 2 5 - 3 4 8 . 7 5  
C  I = ( 1 ) S U M  O F  ( S T D  D E V  O F  l,!I;JD S ? E E C /  C  
C  A V E R A G E  ! J I I I D  S P E E 3 )  C 
C  ( 2 )  C O L ' i i T  O F  C L Z : i E I J T S  S U l i i ; Z D  111 1 XID 3 C  
C  ( 3 )  S U i 1  O F  I I I X D  S P S Z D S  C 
C  S P E E D  = ( 1 )  0- 4 
C  ( 2 )  4- 1 0  
C  ( 3 )  1 0- 2 0  
C  ( 4 )  > 2 0  
C  C  
C  T ! i E E  C0PI:ION B L O C K  I 1 S P D A L L w  C O I ? T A I : J S  A L L  !;I:iD S P E E D S  F O R  A GIVE:!  H O G 2  
C  S P D A L L ( L E V Z L , O B S )  L E V E L  = ( 1 )  A  ( 2 )  9 ( 3 )  C  
C  O B S  = ( 0 1 )  F I 3 S T  

C  ( 0 2 )  2 l J D  . . . 
C  ( 3 0 )  3 0 T H  

P C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c  
. C  > > >  

C  > > >  :ZONTH C O D E S  A R E  E V A L U A T E D  S O  T B A T  C:10= 1 D E F I Z J Z S  T I I E  : iOI JTH : I 1 ,  I Y R 1  
- C  > > >  ( E G :  0 1  = O C T O E E R  1 9 7 8 ) .  1iOi:AX I3  T I 1 3  i 1 A I I i ; U I I  :ZUIJ"PSI-: O F  SX;:PLE 

C  > > >  T I O N T B S  Z A I J D L E D  B Y  T I I Z  S Y S T E ; : .  
PAi?Ai. ;%TER l i  1 = 1 2  
?ARA;. :ET%ii  IYR 1 = 1 9 7 6  



C O ; l l i O i ?  / R ? F O E E I / C 3 I T X ,  C S I T E A ,  C S I T L O ,  C: iO,  Ci- iO;I ,  C Y R ,  C L E V ,  P A G E ,  L I : J Z ,  ? L T  . 
C O N I I O b I  / S I T D A T / S I T C O D  , S I T D A T  
COIII.I'ON / S I T L O C / S I T L O C  
C O i l i * i O N  / S U I , l D A T / S U l i D A T  
CO1i:;OM / T I i . i D A T / T I i f D A T  
COiIi.iO;J / : I I ! I D A T / T P S i : P L ,  GJ1:IDAT 
CO!I:.IOM / ! I S H Z A R / ! J S H Z X 3  
C0I:I ;OII  / P ! i S / P ! i S  
C O i I I i O N  / R P F 2 3 4 / ! l S A ,  C F D A ,  I l S R ,  C F D R  
COI.!lION / l ? C I I / N C H  
C 0 i l ; l O t J  / L O O P / L O O P ,  L 1 3 ,  L E i i G T I i ,  L : i O ,  i i ,  YR 
CO?I;;O;I /PO:FEiJ, /PO!:ER, 2 H O  
2 3 A L  P O U E R  ( 3 1 ,  I ? B O (  3 )  
I : ! C L U D E  ' D I S D A T .  F T 2 J 1  
1 ; I C L U D Z  ' ',JSVS:JD . F T I I  ' 
I I J C L U D E  R E I ; S .  FTi; 
I I I C L U D E  ' S T E Z D S .  F T i i '  
I X C L U D E  ' P E R S I S .  F T I J '  
X E A L  C L E V  ( 3 )  
R E A L  C U ; : D X T (  3 ,  :iOiiA:C, 6 ) 
Z Z A L  IIJ!.iS( 3 1 , I?!!;il ( 3 )  , I T l T Z l : ?  ( 3 )  
J = A L  ;iA::3AT( 3 ,  6 ) 
2Zi.L :::;SDAT(::OiiAY, 4 ) 
Z Z A L  S I T D A T ( 4 , 2 0 )  
2ZAL S U i I D A T ( 8 , 3 , 2 0 )  
3 Z A L  T I ; i D A T ( 3 , 2 4 , 6 )  
3 2 A L  ; ! I I : D A T (  3 , 8 )  
3 E A L  ' . I S H E A Z ( 3 , 2 , 1 3 )  

~ ' - q  cah\~9),C92A(29),!1S3(104),CFDR(104) / -  

2ZXi P Y S ( 3 ,  1 7 )  
I I I T S G E ~ ? ,  C S I T Z ,  C S I T Z A ,  C S I T L O (  1 0 )  ,c::o, c ; r o : i (  1 5 )  ,cn:, ;.AX, LII;:~, P L T  
I : :TZGZ,?  I I I S I T ,  I I ! D A Y ,  I ; I T I ; : ,  YB 
I I T Z G E B  S I T C O D (  2 0 )  
I S T Z G X R  S I T L O C ( 1 0 , 2 0 )  
I i i T E G E R  T P S I L P L  
L O G I C A L  C I i O C U I !  
L O G I C A L  E I J D F I L  

C  ;>> 
C  i > >  : 1 0 2 X I M G  S P A C E  
C > > >  
C  > > >  C A L L  R E P O R T  I I J I T I A L I Z A T I O I I  R O C T I X E  
C  > > >  

C A L L  I ? P I T ? I T  
C  > i >  



C  > > >  CALL S I T E  I M I T I A L I Z A T I O I !  ROUTI2iE 
2 > > >  
10 CALL S T I i J I T  

I F ( E i ; D F I L )  GO TO 3 0  
TYPE 1 2 ,  EI,YR, LLIO, L Y E  

1 2  FOE:;.lT( 5 X ,  ' I f =  , 1 2 ,  2 X ,  YIi= ' , I 4 , 2 : : ,  ' LiiO= ' , 1 2 ,  
3 2 X 1 1 L Y R = ' , 1 4 )  

C  > > >  
C  > > >  CALL DATA COMPILATIOIJ  ROUTIIJE 
C  > > >  

CALL COi-IDAT 
C  > > >  
C  > > >  C O I I P I L E  SUIIi4ARY DATA 
C > > >  
C  CALL COi,ISUII 

- C  > > >  
C  > > >  GEIIERATE REPORTS 
C  > > >  

TYPE 2 0 , C S I T Z A  
2 0 FORI<AT( !?I;?D> GENERATIIIG REPORTS FOR S I T E  ' , A 2 ,  ' . ' ) 

CALL R P O 1 0 1  
CALL R P 0 1 0 4  

C  CALL ODDPAG 
CALL R P 0 1 0 5  
CALL R P 0 1 0 6  
CALL Z P 0 1 0 7  

C  CALL , 9 7 0 1 0 8  
CALL R P 0 1 0 9  
I F ( L O O P . E Q . 2 )  GO TO 2 9  
CALL R P O 1 1 0  

2 9  C0I:TI:JUE 
CALL E P P L O T  

C  CALL EVXPAG 
GO TO 1 0  

C  > > >  
C  > > >  GEIlERATE ALL S I T E  SU?;T,iARY, CLOSZ F I L E S  AiiD E X I T  
C  ;>> 

C  C A L L  ~ ~ 0 3 0 1  
TYPE 5 0  

5 0  FORLiAT ( ' ' iIIilD> S I T E :  AIJALYSIS  COi.lPLET3. ' / / ) 
C L O S E ( U C I T = 6 ,  D I S P =  ' P R I I ? T 1  ) 
CALL E X I T  
S T O P  
EX D  

- C C 
C  T H I S  S C 3 R O U T I ? J 1  I B P U T S  A RECO2D FROii  TI-IE SA!;PLZ DATA I I i P U T  F I L E ,  P 

V 

C ( L l i : ; = l ) ,  T Z S T S  FOR DATE C O i l P A T A B I L I T Y ,  AXD S E T S  T 3 E  ' 'E; :CFILf '  FLAG C 
. C  AS XSCCSSABY.  C  



C  C 
C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c ~ ~ c c c c c c c c c c c c c c c c c c c c c c c c c c c  
C  > > >  
C  > > >  iIO;ITii CODES ACE ZVALUAT"; S O  TIiAT C::O= 1  DZFI!:ZS T % Z  IlOiJTIi : : I ,  I Y 9 1  
C > > >  ( S G  : 0 1  = OCTOSER 1 9 7 2 )  . ;IOIIAX I S  TIIZ i:R;;I::CT:! ;JU:I3Z8 Or" SA;:?LZ 
C > > >  ;;O;IT:!S HAXDLED 5Y THE SYSTEII .  

PARAiIETER . . 
r~ 1  = 1 2  

PARAiIETER I Y R 1  = 1 9 7 6  
PA,? AIIETER IIOiiAX = 7 5  
PARAliETER i.; S K = 0  
PARAi!ETEI? I:Ci:= 1 0  

C  > > >  
CO:I;!OIJ / I ! I P D A T / I i l S I T ,  IXDAY,  I : I T I ; i ,  IIJWS, II'I:lD, I X T E I i P ,  E H D F I L  
CO;!:!Oil / R ? F O R J . I / C S I T E ,  C S I T Z A ,  C S I T L O ,  Ct:O, C:iO?T, C P R ,  CLEV , PAGE,  L I i J Z ,  ? L T  
COi.iI.!ON/;r'C:I/;JC;< C* 
COiIIiOIJ / L O O P / L O O P ,  LYR,  LE;iGTEI, LIIO, 14, YR 
3ZAL I ? J l ? S (  3 ) , IIJ!ID ( 3 , I ? JTEI lP  ( 3 
REAL C L Z V (  3 )  
I I JTEGER I N S I T ,  I I IDAY,  I I J T I I I ,  IiCi!, I F L A G ( 8 ) ,  YR 
I i JTEGER C S I T E ,  C S I T E A ,  C S I T L O ( 1 0 )  ,Ci.:O, CiiOiI(  1 5 )  , C Y 3 , ? A G 3 , L I : : E ,  P L T  
L O G I C A L  E i l D F I L  

C  > > >  WORKING S P A C E  
I f J T E G E 2  CI-IOIIO, !4O, DA B 

1  COiJTI1JUE 
I F ( L O O P . M E . 2 )  GO TO 5 
E E A D  ( 1 , 2 ,  E R R = 9 9 O ,  E I J D = 3 O )  I l J S I T ,  I!!, I D A ,  I Y R ,  I t J T I i l ,  - ( I I J ! J D ( L ) , L = 3 , 1 , - I )  , ( I I I ' i : S ( L ) , L = 3 , 1  , - I )  

2  F O R i j A T ( A 2 ,  I X ,  I 2 , 1 X ,  1 2 , 1 X , 1 2 , 1 X 9  1 4 , 6 F 8 . 2 )  
GO TO 1 9  

5 C0i :TII iUE 
C  > > >  I i I P U T  IIEXT XSCORD 

I F ( 3 C H . 3 Q . 1 0 )  GO TO 1 5  
EZAD( 1 ,  1 0 ,  E I I D = 3 O )  I ; J S I T ,  I ; J 3 A Y ,  I i T T I i I ,  (1:IIiD ( L )  , L = 3 ,  1 ,  - 1  j , - ( I : : I l s ( L )  , L = 5 , 1  , - I )  
G O  TO 1 9  

1 5  C0I ;TI i JUE 
a Z A D (  1 ,  1 8 , E l l D = 3 0 )  I ; r S I T ,  I i J D A Y , I : J T I ; i ,  ( I : ; ' I ID(L)  , L = 3 ,  1  , - 1  j , 

Q ( I ; ? ; ! S ( L ) , L = 3 , 1 , - 1 ) ,  
1 8  P O R l ~ i A T ( A 2 ,  I % ,  I3,3X, 1 4 , 6 F 8 . 2 , 3 2 1 )  

GO TO 1 9  
9 9 0  CONTINUE 

TYPE 9 9 1  
9 9 1  FOR:- iAT(/ '  READ ERROR ' ) 

TYPE 9 9 2 ,  I : i ,  I D A ,  I Y R ,  I i l T I l i  
3 9 2  F O R i : A T ( / l  I i :=  ' ,  I 2 , 2 X ,  ' I D A =  ', I 2 , 2 I ,  ' I Y R =  ', I 2 , 2 X ,  

- I i IT I I . l=  l ,  1 4 )  
GO TO 1  

1 9  COIITII'IUE 
1 0  FORIiAT(A2,1~~,13,3:i,14,6F8.2) 

C  > > >  T S S T  FOR DATE COi.!PATA3ILITY 
I F ( L O O P . Z Q . 2 )  GO TO 5 0  
CALL JULIAiJ(:;O,DA,CYR,I;:DAY,I) 



C;iO;;O=:;OD ( C i 1 0 + i 1 1 -  1 , 1 2 )  
I F  ( C ; I O i i O .  ZZ .0 ) C i 1 0 1 : 0 =  1 2  
I i ? ( : i O . E Q . C ; i O i i O )  3 E T ' u ' R ; I  
G O  T O  6 0  

50  C 0 ; I T I ; J U E  
I - i ? = I Y " n  
I Y R = I Y 3 + 1 3 0 0  

C  > > > >  P A C K  Y R ,  ; l o ,  D A Y  I I I T O  O i ; E  !!ORD 
I I ~ ~ D A Y = I Y P ~ 1 0 0 0 0 + I i i ~ 1 O O + I D A  

5 2  FORI:AT(2:!, ' I Y R = ' , I 4 , 2 X ,  ' I i I = ' , 1 2 )  
I F ( I Y R . L T . Y R )  G O  T O  1 

T Y P E  5 2 , I Y R ,  1 1 1  
I F ( 1 S . R .  S C . Y R . A N D . I i I . L T . ; I )  G O  T O  1 
I F ( 1 Y . R .  EQ . Y R .  AXD.1: - I .GE. :*I )  R E T U R i ?  

C T Y P E  5 2 , I Y R , I i l  
I F ( 1 Y R .  EQ . L Y R .  A N D .  1 : I .  L E .  L L I O )  R E T U R I J  
I F ( I Y R . E Q . L Y R . A : ? D . I 1 i . G T . L f 4 0 )  G O  T O  30 
I F ( I Y R . G T . L Y R )  G O  T O  30 
B E T U E f i  

6 0  C O X T I M U E  
T Y P E  6 5 0 ,  C l i O ~ ~ l O , l ! O ,  1 ; I D A Y  

6 5 0  F O i ? i : A T ( / '  Ci!O?IO= ' I ,  0 ', I 2 , 2 X ,  ' I I J D A P =  ' ,  1 3 )  
T Y P E  20  

2 0 F O R : . l A T ( / '  > > >  E 8 R O R :  I N P U T  D A T E  C O i J F L I C T S  W I T H  F I L E  E X T E B S I O M .  ' / / I  
C A L L  EXIT 
S T O ?  

4 
C  > > >  S E T  E M D F I L E  
3 0 E I i D F I L = .  T R U E .  

T Y P S  j 2 ,  I : I ,  L i i O  
32  F O R : ' A T (  2 I ,  ' I I f =  ' , I 2 , 2 S ,  ' Li!O= ' , 1 2  ) 

RZT'JRU 
211 D  
S $ E  S X P A G E  

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c  
C  C 
C  T H I S  S U B R 0 C T I ; J E  C O 2 I T A I i ; S  T!IO E N T R Y  P O I I I T S ;  ZV::PAG A i I D  O D D P A G .  ' 7  C  
C ? U i ? ? O S Z  O F  T H E  R O U T I Z Z  I S  T O  G E i I E B A T E  h "E?LA; iK"  ?AGE A S  ? i Z C Z S S d R Y  C 
C T O  P R O V I D E  A:! E V E i J  OE O D D  PAGE C O U X T  (3!21JE;:CIi$G U P O I J  T X C  Z L T X Y  C 
C  P O I J T .  C  
C  C  
C C C C C C C C C C C c C C C C C C C C C C C C C C C C C C C C C C C C C C Z C c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c ~  

C O I I I i O I J  / B P F O B i : / C S I T E ,  C S I T Z A ,  C S I T L O ,  Ci!O, CIIO;:, C Y R ,  C L Z V ,  P A G E ,  L I : J Z ,  ?LT 
R E A L  C L E V ( 3 )  
I l J T E G E R  C S I T Z ,  C S I T E k ,  C S I T L O ( 1 O )  , C ; I O ,  Ci:O;I(  1 5 )  , C Y B ,  P A G E , L I i I Z ,  P L T  

C  > > >  
C  > > >  EVf!PAG E B T B Y  P O I I I T  

- C  > > >  
E 3 T B Y  E V C P A G  
I F ( ; ! O D ( P A G E ,  2 )  .EQ . O )  I ? E T U i ? X  
G O  T O  10 

C i > >  
C > > >  O D D P A G  C i i T R Y  T O I X T  



c > > >  
Z 3 T a Y  ODCPAG 
I F ( i : O D ( P A G C ,  2 )  .:IE. 0 )  11ZTG3:i 

C  > > >  
C  > > >  ? 3 I ; ? T  "3LAi iK"  ?AGE 
C  > > i  
1 0  CALL XPTAGC 
c :i '7 ! ? a I T E (  6 , 2 0 1  

2 0  FORi!AT( 2 5 ( /  ) , 2 0 X ,  ' T H I S  PAGE 1 i lTE ; JTIOi JALLY 3LA:iX1 ) 
ilETURlJ 
3:: D  
S U B R O U T I M E  3 P P A G E  

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c  
C  C  
C  T H I S  S U B C O U T I I J E  P f i I R T S  Ti IE S T A i J 3 A 3 D  R Z P O R T  PAGE HEADIIIG AT T H E  T O P  C  o. 
C  O F  W iTEII PAGE AFTER I I ? C R E i . I E U T I I ~ G  T 4 E  " PAGE"  COUi!T. T H E  "R;in PARA-  C  
C  I.!EITER P A S S E D  TO TIIE R O U T I U E  S P E C I F I E S  A R I G H T  l iARGI l I  FOR TIIZ PAGE C  
C  ;!U;-i352. FOR R E P O a T S  TO ?3E P R I X T E D  011 8 . 5 "  I 1 1 "  F O n i i S ,  T X I S  VALUE C  
C  SIIOULD S E  6 5 .  FOEi STAIJDARD OUTPUT Z'Or?;iS THZ VALUE SHOULD 3 E  1 3 3 .  C .  
C  T S E  n L I i I E 1 f  COUNT I S  I Z I I T I A L I Z E D  TO L I i : E = 1 3  B Y  TI32 ROL 'TI l iZ .  P C, 

C  C  
C  TXE C0I:lIOM BLOCK " R P F O R i I n  C0iJTAI:JS  T H Z  REPORT F0R::ATTIiIG V A 2 I A B L E S  C  
C  I I I C L U D I I I C ;  C S I T E  = CURRENT S I T E  CODE ( I i I T E G Z R )  C  
C  C S I T E A  = CURREI%IT S I T E  IIUIIBER ( A 2  F0B;:AT) C  
C  C S I T L O  = CU3FiEBT S I T S  S A l i E  C  
C  Ci!O = CURi?E:IT :IOITTiI ( 0 1  = OCT. 1 9 7 3 )  C  
C  Ci.!OFI = CU ilF(Z;J T  iiO?JTiI ( U A;iE ) C  
C  C Y 9  = CUFiREYT YZBR ( 9 3 9 9 )  C  
C  CLZV = S E i I S O Z  Z E I G B T  ( O F F - L I 3 Z  I F  < =  0 )  C  
C  PAGE = PAGZ COYIIT m 

i, 

C  L I Y Z  = L I 3 E  COUIJT C 
C  P L T  = P L O T  COUIIT n 

b 

C  C  
C C c C C C c C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c c c c c c c c c ~ ~ c c c c c c c c c c c c c c  

C0i::IOiJ / X P F O R i i / C S I T Z ,  C S I T Z A ,  C S I T L O ,  C:;G, ChiO;i, C P 3 ,  C L E V ,  PAGE,  LI::E, P L T  
COtIilOi~J / L O O P / L O O P ,  L Y E ,  LXIIC-TEI 
2 Z A L  C L E V ( 3 )  
I I I T Z C Z E  C S I T C ,  C S I T E A ,  C S I T L O (  1 0 )  ,Ci:O, Ci:OiJ( ; 5 ) ,  C P 9 ,  PAGE, LI;!:, P L T  
I F ( L O O P . i I Z . 2 )  GO TO 1 5  
' . ? 2 I T G ( 6 ,  1 3 ) C S I T E A , C S I T L O ,  ( C : : O i I ( I ) , I = 1 , 5 ) , C Y B ,  ( C i l O ; i ( J ) , J = G ,  1 5 ) , L P 3  

1 8  FORI:AT( l B I / / / ,  - BX, ' S I T E  I D :  ' , A 2 /  - 8 X , ' S I T E  L O C A T I O N :  ' , 1 0 A 2 /  
- B X , ' D A T A  : ' , 5 A 2 , I 5 , 1 0 A 2 , 1 5 )  

GO TO 2 5  
1 5  ! I X I T E ( 6 , 2 0 )  C S I T E A ,  C S I T L O ,  ( C : : O I I ( I )  , 1 = 1 , 5 )  , C Y 3  

2 0  FOR;lAT(  I H l / / / ,  - BX, ' S I T E  I D :  ' ,  A 2 /  - B I ,  l S I T E  LOCATIO2J:  ' , 1 0 6 2 /  - 3: , l ;!OIJTH : ' , 5 A 2 , 1 5 )  
2 5  L I I I E = 6  

EETUiii?  



z;; D 
S 3 3 R O U T I : l 2  R?:ICTZ( ;:0. 3 P T )  

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c C c c c c c c c c c c c c c c c c c c c C c c c c c c  
C  C 
C  T E I S  S U Z R 0 U T I : J E  APPSXDS FO0T; IOTZS TO T 3 E  R Z P O Z T .  TH3 J O U T I X Z  C 
C  PR0:;PTS THE USCE TO Z;ITER THE i ?OTES OlIE L I i i E  AT A TI!!E. " T I O "  I S  C 
C I I I I T I A L  l jOTE IIUI!EER ( I C :  T E E  F I R S T  ZiOTE ! I I L L  3 2  ii:Ui:2Zi: 1 1 0 ) .  " 2 P T "  C 
C I S  T 9 E  RXPORT TO \ l i i ICH THE NOTES APPLY.  3 O T E S  l i I L L  B E  C0i :TI i IUZD C  
C  Oi; A D D I T I O N A L  P A G E ( S )  I F  I JECCESSARY.  C  
C  C  
C THE CO2lFiOiJ BLOCK " R P F O R I i n  COi!TAIlJS THE REPORT FORI-iATTIIIG V A R I A Z L E S  C  
C  I i J C L U D I H G ;  C S I T E  = CUEREi lT  S I T E  CODE ( I X T E G E R )  C 
C C S I T X A  = CURREliT S I T S  KUIISER ( A 2  FORI iAT)  C 
C  C S I T L O  = CURREtIT S I T E  N A I i E  C 
C  CiIO = CURZENT ?JIOLTTH ( 0 1  = OCT. 1 9 7 8 )  C 
C  CI.IOIJ = CURRENT iiOlJTH (!JAi!E) C 
C  CYR = CURRENT YEAR ( 9 9 9 9 )  C 
C  CLEV = SEIISOR H Z I G H T S  ( O F F - L I Y Z  I F  < =  0 )  C  
C  PAGE = PAGE COUiIT C 
C  LII :E  = L I I I E  C0U;IT C 
C  P L T  = P L O T  C O U l T  C  
C  C  
C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

COI-1i4OiI / R P F O R M / C S I T E ,  C S I T E A ,  C S I T L O ,  CliO, C;IOIJ, CYR, CLEV , PAGZ,  LI:JE:, P L T  
BYTE A P A G E ( 2 )  
REAL C L E V ( 3 )  
I H T E G E R  C S I T E ,  C S I T E A ,  C S I T L O (  1 0 )  ,CIIO,  C:IO:I( 1 5 ) ,  CYR, PAGE,  L I X E ,  P L T  
I 3 T E G E R  A N S , T E X T ( 2 5 )  
DOUBLE P R E C I S I O M  RTT 
;r= rro 
I F ( i i . L E . 0 )  I i = l  
TYPE 1 0 ,  C S I T E A ,  R P T  

1 0  F O X I ; A T ( / '  l i I i l D >  X O T Z S  FOR S I T Z  ' , A 2 ,  ' ,  FiEPOXT ' , A 5 , '  ? ' 9  4) 
ACCEPT 2 0 ,  ANS 

2 0  FOBi:AT( A1 ) 
I F ( A 2 S . U Z . ' Y 1 )  GO TO 1 2 5  

C  > > >  OUTPUT n ; i O T E S : l t  HEADIi IG ( O i l  iJEil PAGE IF ; :ZCCZSSAi iP )  
I F ( L 1 I J Z .  G T .  6 0 )  CALL R T P A G E  
I F ( i i . G T .  1 )  GO TO 4 0  
G R I T E (  6 , 3 0  ) 

30 F O X X A T ( S X ,  'MOTES:  I )  
C  > > >  TROI iPT  USER TO EI"1TER F I R S T  LI I J I :  OF i?OTE 
4 0  T Y P E  5 0  
50 IORt :AT(  ' HOTS> I ,  5 ( '0.. . . . . . .9' ) ) 

T Y P E  6 0  
60  FORMAT( I?OTE> ' , $ )  

R C A D ( 5 , 7 0 , E B D = 1 1 0 )  TZXT 
70 FORI iAT(  2 5 A 2 )  

- C  > > >  PR1I:T F I R S T  iTOT2 L I X E  ( I I I C L U D E S  EOTE ;IU;ICEE) 
Y E I T E ( 6 , 8 0 )  M , T E X T  

8 0  FORi:AT( 1 4 X ,  1 2 ,  '. ' , 2 5 a 2 )  
L I i ? E = L I : J Z +  1  



;: = ?!+ 1  
C  > > >  ? R O ? I ? T S  F O B  A D D I T I O X A L  L I i I L S  
9 0  T Y P Z  6 0  

? E A D ( 5 , 7 0 ,  .Z;!D=1 1 3 ,  TEXT 
C  > > >  O U T P U T  X D D I T I O I i B L  i ;OTX L I I I Z ( S )  

I F ( L 1 : J E . C - T . 6 2 )  C A L L  2 ? ? A G E  
I J R I T E ( 6 ,  1 0 0 )  T E X T  

1 0 0  F O R i ! A T (  1  $::, 2 5 A 2 )  
L I i I  E = L I I I E +  1 
G O  T O  90  

C  > > >  P F , O I * i P T  F O R  ;.1ORE I J O T E S ?  ( 3 E T U R ; I  I F  1 1 0 )  
1 1 0  T Y P E 1 2 0  
1 2 0  F O : ? l ; k T ( / t  i l I i J D >  i iORE X O T Z S ?  ' , $ )  

A C C E P T  2 0 ,  A B S  
I I ( A I I S . E Q . ' Y t )  G O  T O  40  

1 2 5  C O Q T I B U E  
P A G E = P A G E + l  
Z ; i C O D E ( 2 , 1 3 0 ,  A P A G E )  P A G E  

1 3 0  F O r ? : I A T ( I 2 )  
I F ( A P A G E ( l ) . E Q . '  0 A P A G E ( l ) = ' O '  
D O  1 3 5  I = 1 , 6 0  
I F ( L I I J E . G E . 6 2 )  G O  T O  1 3 5  
' : R I T E (  6 ,  1 3 4 )  
L I 3 Z = L I ! I E + l  

1 3 4  F O R h A T ( 1 H  ) 
1 3 5  C 0 : : T I E ; U E  
1 3 5  C O ~ T I I I U Z  

: ! ? I T 5 ( 6 , 1 4 0 )  C S I T E B ,  A P A G S  
1 4 0  1 0 2 ; ! A T ( 3 9 1 ,  t12, I - ' ,  2 8 1 )  

E Z T ' J Z I I  
EIJ D 
S G I 3 B O U T I : T S  J U L I A B (  ::O. D A .  P 3 .  J D A T E .  71 

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c c c c c c c c c ' ~ c ~ c c c c c c c z c ~ c c  
C  
C T Z I S  S U E R O U T I i I Z  C 3 ; : V E R T S  T S Z E E  D Z G I T  J U L I A J  D A T E S  T3 C - 2 3 G O Z I A ; I  
C 3 A T E S  A!ID V I C 3 - V E R S A .  I F  9. ;!O!!-ZSF.0 liU::5CI':  B P P E A Z S  I:: " J D A T Z t l ,  
C T E E  2 O L ' T I ! I E  C 0 ; J V E R T S  T H A T  ; i U ; : 3 E i i  I ; !TO I: ; ; O ; J T S ,  ":;O", ;;ID A D A Y ,  C 
C  " D A " ,  C S I I : G  T B E  Y E A 2  F O U : : 3  1;; "Y?" T O  D Z T 1 X ; ; I i I E  L Z h P  ?S%ilS. ,- C, 

C  I F  " J D A T Z "  I S  k E 3 0 ,  T 9 E  P Z O G R A : :  C O i i V E R T S  ; ; O / D G / P R  T O  T;!Z J U L I B I J  m 
L 

C  D A T E .  I F  ::O, D A ,  A N D  YR A X E  Z3E0, T S Z  C U Z R E i i T  3 A T Z  I3 U S Z D .  I F  Z 
C  "Y; iT t  I S  L E S S  T S A i I  7 0 0 ,  T X Z  YSAX I S  i l S S U : I E D  T O  Z E  f 1 1 9 X X r ' ,  V X 2 E . Z  C 
C  rrX::rl I S  S C U L L  T O  " Y R " .  C  
C  C  
C  T H Z  E R a O I ?  F L A G  I S  S E T  A S  F O L L L O K S :  0 = S U C C 3 S S .  C -  
C  - 1  = I : I V A L I 3  C 2 Z G O Z I A ; J  D A T 3 .  C 
C  - 2 = I X V A L I D  J U L I A l J  DATS. C  
C C .  
C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C ~ C C C c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c  

I : I T Z G C 3  110, D A ,  Y R ,  Y 3 1 ,  J D A T E ,  5 ,  D A Y S (  1 3 )  
L O G I C A L  iJ 1  , : J 2 ,  i13 
D A T A  D A Y S / 0 , 3 1 , 5 9 , 9 0 , 1 2 0 ,  1 5 1 ,  1 8 1 , 2 1 2 , 2 4 3 , 2 7 3 ,  3 G 4 , 3 5 Q 9 3 6 5 /  

C A T A  I C E Z C K / O /  



C  ;>> A 2 J U S T  F O X  L E A ?  Y Z B R S  
I F ( ; ; O .  Z C . 0  . A i J D . D B .  3 2  . O  . A I : D . Y R .  5 8 . 0 )  C A L L  1 3 B T 3 ( ; ; 0 1  D B ,  Y3) 
I F ( I C E Z C Z . G Z .  1 )  G O  T O  1 5  
Y 3 1 = Y R  
I F ( Y B l . L T . 1 0 0 )  Y 2 1 = Y 3 1 i - 1 9 0 0  
;ll=(YRl-4~(YR1/4)).GT.O 
I Z ' ( i J 1 )  G O  T O  2 0  
~~2=(YE1-100*(Y3l/lOO)).ZQ.O 
iI3=(YR1-4OO~(YR1/40O)).EQ.O 
I F ( l l 2 . A N D . . i ? O T . N 3 )  G O  T O  2 0  
D O  1 0  I = 3 , 1 3  

D A Y S ( I ) = D A P S ( I ) + I  
10 C O U T I i J U E  
1 5  C o t :  T I I J U E  

I C H E C K =  1 
20 I F ( J D A T E . G T . 0 )  G O  T O  4 0  
C  > > >  C O E V E R T  G R E G 0 2 I A I J  T O  J U L I A i J  

I F ( i : O .  G T . 0 .  A r J D . I I 0 .  L E .  1 2 .  A U D .  D A .  G T . 0 .  A X D .  D A .  L Z .  3 1 ) G O  T O  3 0  
E = - 1  
R E T U i l l i  

3 0 J 3 A T X = D A Y S ( W O ) + D A  
z=o 
R Z T U R ? ?  

C  > > >  C O i G V Z R T  J U L I A ; :  T O  G R E G O R I A I J  
4 0  I F ( J D A T E . L Z . D A Y S ( l 3 ) )  G O  T O  50  

E = - 2  
R E T U  Rid 

5 0 D O  6 0  I = 2 , 1 2  
I F ( J D A T Z . L E . D A Y S ( 1 ) )  G O  T O  7 0  

6 0 C O ; : T I I I U E  
7 0  ; i O = I - 1  

C A = J G A T E - D A Y S ( l I 0 )  
2 =  0 
R Z T U  ail 
XI i  D 
S U Z Z O ! J T I ; : Z  I ' O D A P S (  : I O .  YR. N D A Y S .  7-7 

C C S C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c C c c c c c c c c c c c c c c c c c c c c c c c  
C C  
C  T i i l S  2 O L ' T I : ; E  X Z T U R M S  T H E  I I U : i B Z 3  O F  D A Y S  12 A  S I V S I ;  i ;O;JT;3,  : : IT11 AZ- C  
C  2 U S T i ; E ; ; T S  F O R  L Z A ?  P Z B R S .  I F  "I ;Ot1 A:?D " Y R n  A R E  7,330 T I i X  C C R S Z : ; T  C  
C  D A T Z  I S  U S E D .  I F  " Y E f t  I S  L E S S  T H A i l  1 0 0 ,  T 9 E  Y E A R  IS A S S U : ; Z D  T O  3E C  
C  1 1 1 9 1 X n  ',:HERE ":;;ilt I S  S Q U A L  T O  " Y R " .  C  
C  C  
C  T I i Z  E l i R O T !  F L A G  I S  S E T  AS F O L L L O I J S :  O = S U C C E S S .  C  
C  - 1  = I X T J A L I D  I iO:?Ti i .  C  
C  C 
C C C C C C C C C C C C C C C C C C C C C C C C C C C C Z C C C C C C C C C C C c c c c C c c c c c c c c c c c c c c c c c c c c c c c c c c c c  

I Y T E G E B  1 1 0 ,  D A ,  Y 3 ,  P I ?  1 , Z ,  D A Y S  ( 1 2 )  
L O G I C A L  iJ 1 , : 1 2 ,  i ? 3  
C A T A  CAPS/31,28,31,30,31,30,31,31,30131,30,31/ 
D A T A  I C I ; / O /  

. C i > >  A D J U S T  FOR L Z A P  Y Z A i I S  



I F ( ; ; O . E Q . O . A I J D . Y i ? . E Q . O )  CALL 1 3 B T E ( ; : O , D A , Y X )  
1 3 1 = Y R  
I F ( Y n i . z a . 1 9 3 0 )  G O  T O  1 5  
GO TO 2 3  

1 5  C0I ;TII ;UZ 
I S ( I C X . G T . 0 )  GO TO 2 0  

D A Y S ( 2 ) = D A Y S ( 2 ) + 1  
I C 3 = 1  

c j>> R Z T U E ~ I  ;JITH : T U N ~ E R  OF D A Y S  
2 0  IF(:IO.GT.O .AMD.:!O.LE. 1 2 )  GO TO 3 0  

E =  - 1  
RETUEB 

5 0  XDAPS=DBYS (;:O) 
IF(YRl.EQ.193l.AliD.:!O.EQ.2) I i D d Y S = 2 8  
E=O 
RETUR;? 
E;I D  
S L " R O U T I i I T  J- ,. 

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c ~ c c  . 
C  C  
C T H I S  SL 'BROUTIIIE COiJVERTS I!UTIEi?ICAL ( I I : T E G E t ? )  IIE?RESX:ITATIC:;S OF C 
C  TI l IZ-OF-DAY ( 2 4- H O V E  CLOCK) TO H O L L E i l I T B  FOR::A'?S, ST0XI:TG THE AP-  S 
C  T R O P R I A T Z  VALUES I i J  "HR" Ai?D "I1I:J". ,- b 

C  C 
C  T i i E  ERXOR FLAG I S  S E T  AS FOLLOLiS: 0  = S U C C E S S .  C  
C  - 1  = I U V A L I D  "TOD" . P L. 

C  ,- 
\i 

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c C c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c  
I X T Z S E R  TOD, Z 

c I : IT%GER' i2  HR, :IIIJ 
b y t e  h r ( 2 )  , n i n ( 2 )  , T I : i ( 4 )  
T I : l (  1 ) = ' 0 '  
m y . .  1 ~ ~ 1 ( 2 ) =  ' 0 '  
t i u ( 3 ) = ' 0 1  
t i n ( 4 ) = ' O t  
I F ( T O D . E Q . 0 )  G O  TO 9 C  
I P ( T O D . L T . 1 0 )  GO TO 1 0  
I F ( T O D . L T . 1 0 0 )  GO TO 3 0  
P F ( T O D . L T . 1 0 0 0 )  GO TO 5 0  
I F ( T O D . L T . 2 q 0 0 )  GO TO 7 0  - c= - 1  
RETU X M  

1 0  Z Z ? C O C E ( 4 , 2 0 ,  TI:1)  TOD 
2 0 F O R ~ . i A T ( t O t , t O ' ,  ' O t , I l )  

G O  TO g o  
3 0  E I ! C O D E ( 4 , 4 0 , T I : I )  T O D / 1 0 ,  t o d - ( t 0 6 / 1 0 ) " 1 0  
4 0  F G R I i A T ( ' O ! , ' O 1 , I l , i l )  

GO TO 90  
50 Z ~ : C O D S ( 4 , 6 O , T I I I )  T O D / 1 0 0 ,  ( t o d - ( t o ~ / 1 0 0 ) ~ ~ 1 0 0 ) / 1 0 ,  

1 n o d ( t o d ,  1 0 )  
6 0  F O R ! i A T ( ' O 1 , i l , i l , i l )  

GO TO g o  



7 0  E % C O D E ( 4 , 3 0 , T I ; i )  TOD/1000,(t0d-(t0d/l000)~1000)/10~, 
1  nod(tod,100)/10,~1od(tod,l0) 

SO F 0 2 1 1 A T ( I l , i 1 , i l , i l )  
9 0  C0 i :T IXUZ 

I i Z (  1 ) = T I i i ( l )  
nr(2)=tin(2) 
: I i : l (  1  ) = T I i l (  3 ) 
s i n ( 2 ) = t i a ( 4 )  
z = o  
BETURlJ 
EiJ D 
SUi3ROilTI : IS  S T A T S S (  SU!;. S S B .  N. tiEA;J. S T D E V )  

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c  
C  C  
C  T H I S  SUBROUT1;JZ COI iPUTES A  !iZAII BUD STAiJDAFtD D E V I A T I O i i  F;lOii T;-iZ C  
C  TI iREE I J P U T  V A L U E S ;  "SU1iff = THE SUFI OF T E E  SAi ; ?LE  P C I I J T S ,  C 
C " S S Q "  = T E Z  SU!! O F  THE: S Q U A i l Z S  C F  TI lE  P O I i J T S ,  C 
C  "II1l = THE ~ I U l B Z F i  OF S X i l P L E  P 0 I : J T S .  C 
C C  
C  I F  "!I-1 I S  L E S S  THAid 0 3  EQUAL TO ZZRO,  BOTB "!:EAIJW AilD " S T D E Y "  C 
C  ARE S E T  TO Z E R O .  C  
C  C 
C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c ~ c  

2E:AL S U i i ,  S S Q  , i iEAIJ,  S T D E V  
II iTEC-ER i1 
I F ( 2 1 . G T . 1 )  GO TO 1 0  
S T D E V = O  . O  
I F ( I d . E Q . 1 )  GO TO 2 0  
:IEdI:=O. 0 
2 E T U  RIJ 

1 0  S T D E V = S Q R T (  (SSQ-SU:!ffSUIi/ iJ  ) / ( 1 J - l  ) ) 
2 0  ::EA:!= SUl i / I J  

XZTU I;:I 
A,, D  
S U 3 R O U T I l I ~  S T A T C U t  SUI1, S S Q .  .. ..n .'. ~ J L A ; J ,  STDEV 1 

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c ~  
C  C  
C T I I I S  SU3EOUTI : IZ  CO,!PUTZS A :fEA;I AXD STQ;JDARD DEVIAT1O; I  FT,Oi-l TI iE  b P 

C T E Z Z E  I i I P U T  VALUES;  "SLi;!" = TBZ SU;; OF Tii.2 SX;:IDLE ? C I : ; T S ,  m 
b 

C l f S S Q "  = T E E  SUII O F  T E E  S Q U A , ? I S  OF T!iZ T C I I J T S ,  S 
C " U "  = Ti12 ?IUI.IEER OF SAI-:?Lo" P O I l i T S .  C 
C  C 
C  I F  ":I-1" I S  L E S S  THA!J O R  EQUAL TO ZEXO,  EOTil  "l!EA;J1l A i i D  f lSTDGVll  2 
C  hR3 S E T  TO ZZRO. C 
C  C  
C  NOTZ: T H I S  ROUTI2IE ASSUIIES " ? I "  TO BE REAL. USE SU3ROUTI; !E C  

C " S T A T S S W  FOR I X T E G E X  n X n  C  
C  C  
C C C C ~ C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c  

ZZAL SUII ,  S S Q  , :IEAi?, STDZV 
R3AL I1 
I F ( S S C  . L E .  1 0 . 0 .  AIJD.11. GE. 1 ) GO TO 2 0  



I F ( : : .  GT. 1  ) G O  TO 1 0  
S T D E V = O  .O 
I ? ( : J . 5 C . 1 )  SO TO 2 0  
i :Eki I=O . O  
RETU :iI 
STD~'J=~CRT((SSQ-SU~.I~~~~!/I:)/(!L~)) 
,-'I ..,c AIJ = SL'I.I/ i1 
ZETU El1 
EX D  

C C  
C  T X I S  FUIICTIOEI SUSROUTITIZ CALCULATES THE P O K E 2  LAIJ EX?O;IEIJT. C  
C  C  
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcccccccccccccccccccccccccccccccc UI 

ZEAL Z U P ,  ZLO, \ I S U P ,  WSLO 
C  > > >  T Z S T  PBRAI.;ETERS AlJD CALCULATE A L P 9 8  

AL?ilA=O . O  
I F (  Z U P . L E .  0  .O .OR. ZLO. L E .  0 - 0 )  RETURIJ 
ALPHA=(LOGtO(ZUP)-LOGlO(ZL0)) 
I F ( A L P H A . 2 Q  . O .  0 )  RZTUBN 
I F (  l iSU? .  LZ .  0 . 0 .  OR. >ISLO. LE .  0 . 0  ) R Z T U 8 i l  
ALPHA= ( L O G l O ( ; i S U P ) - L O G l O ( T / i S L O )  ) / A L P H A  
RZTURU 
END 

C 1 1 - O C T - 7 9  C  
C  J C  2OIJEi l  s- u 

C E A T T E L L S  ;IO2TS!JEST C  
C PO 30;; 9 9 9  C 
yr 
u a I C H L A c D ,  !;X. 9 9 3 5 2  C 
C  C 
C  T i i i S  R O U T I l i E  CALCULATZS T B E  ZXACT !!SAM AIJ3 STBt1DdRD DSV I A T I O ! i S  C 
C OF !!II?D S P C S D S  S T O R E D  II! S P 3 A L L .  n 

ir 

c C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c ~ c c c c C c C c c c c c c c c c c c c c c c c c c c c c c c c c ~  
C  

CO;!!.iOlJ/SPDALL/ S P D A L L (  3 ,  3 0 )  
I F ( I S U E i . E Q . 0 )  GO TO 2 0 0  
su::::=o . 
SU1.1AV = S u I i S / I S ' J : I  
DO 1 0  I = 1  , I S U : I  
SUllX = SUXX i ( S U I I A V - S P D A L L ( L ,  I )  ) -2  
S P D A L L ( L ,  I ) = O .  

1 0  C 0 i : T I I i U E  
I F ( I S U I i . Z C .  1 )  GO TO 2 0 0  
SUl:SD = SQFIT(SU1iX / (1SUi : -1  ) ) 

2 0 0  CO:;TI;iUE 
1su::=o 
S U i I S = O .  
RZTL'EIJ 
511 D  



C  1 1-OCT-'7 9 
C J C  I;O:JZB 
C  G A T T E L L Z  il0RTB::EST C 
C  i'c so:; 9 9 9  C 
C  R I C E L A I J D ,  '.;I;. 9 9 3 5 2  C 
C  C  

4 C  T E i I S  R0LITI;JE CALCULATZS THE: ;:Ed11 !iI:;D D I R Z C T I O I I  111 DZGr7ZES FROi i  C 
C  ACCU;!ULATED X AiJD Y D I B C C T I O N  VECTOZS AiJD THE COUIJT OF OBSERVA- C  
C  T I O M S .  C  

- C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c  
C  

??EAL i;LD 
C O I ~ ~ I O ~ ? / I f J P D A T / I ~ J S I T ,  I X D A Y ,  I!ITIIh;, I:i',lS, IIJ;;D, I i ; T E ; i P ,  Z I I D F I L  
REAL II?I-JS ( 3 ) , INI iD  ( 3 ) ,I:? TE i IP  ( 3 ) 
LOGICAL E I I D F I L  
I F ( L D . L E . 0 . )  GO TO 1 0 0  
DATA P I / 3 . 1 4 1 5 9 2 6 5 3 5 /  
tZZ:i= XCOEi? 
AIIS= YCOi.;P 
IF(AE!I .GT.O.O.  AIID. Af JS .GT.O .0 )  AAV=ATAIi(AZ!.I/A:iS) 
IF(AE~~.GT.O.O.AND.A~IS.LE.O.O) A A V = A T A i I ( - A I 1 S / A Z ' , i ) + P I / 2 . 0  
I F ( A Z F I . L E . 0  . O  .Ai lD.  AXS. L T . 0  . O )  A A V = A T A N ( A E : i / A ; i S ) + P I  
I F ( A E I I . L T . O . O . A I J D . A N S . G E . O . 0 )  A A V = A T A 2 ? ( - A I J S / A E ! . I ) + l  . 5 ? P I  
I F ( A E W . E Q . 0  .O.AIID.ANS.GT.O . O )  A A V = 2 . O s P I  
I ; ? ( A E ! i . E ( i . O . O . A ? I D . . 4 ~ I S .  E Q . O . 0 )  AAV=O.O 
?4!!D=AAV9180 . O / P I  

1 0 0  CONTI I iUE 
TiD = O  . 
PC3:!?=0.  
:;CO;IP= 0 .  
JE'i'U !?:I 
3; D  

SUEROUTI : I&  J P I I J I T  
C C C C C C C C C C C C C C C C C C c C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c c c c c c c ~ c C c ~ c c c C c c c c c C c c c  
C  Pt 

i, 

C >;> C  
C  > > >  G ? - 2 0 V - 7 6  C 
C  > > >  G !? JOHBSOl i  C  
C > > >  3 A T T E L L E  IJOETEliEST C 
C  > > >  TO SOX 9 9 9  C  
C  > > >  3 I C H L A X D ,  ;!ti. 9 9 3 5 2  C 

' C  > > >  C 
C > > >  3 1 - D E C - 8 1  ( L A S T  TIODIFICATIOI!)  
C  i i >  1.J r" SAXDUSXY 

. C  
C  T H I S  SUBROUTIIJE: PEBFORI.:S k I T U ~ ! E E R  OF 1 I J I T I d L I Z I ; ; G  FU:;CTIOiJS PEIOr7  C 
C  TO DATA C 0 ; i P I L A T I O J  hiJD R Z P O R T  GZ;JEEATIOlJ ,  1 : ICLUDIi iG ; C  
C  ( 1 )  I X I T I A L I Z E  CCXRENT :iOiJTH AXD YEAR DATA C 
C  ( 2 )  I l I I T I A L I Z E  ALL S I T E  SU!iiIARY V A Z I A E L E S  C 

. c ( 3 )  I I I I T I A L I Z Z  S I T Z  DATA ( E G :  A V A I L A B L Z  S I T E S ,  S I T Z  ELEVA- C  



C  TIO: J ,  A V A I L A S L Z  S E ; I S O R S ,  AIID SZ:ISOR E E I G H T S )  C  
C  ( 4 ) I I J I T I A L I Z E  S I T E  L O C A T I O J  NAi iES C  
C  ( 5 )  P 3 0 V I 3 E  T B S  O P T I O i J  OF I Y T E R A C T I V E L Y  A L T 3 R I X G  192 CITY C 
,- 
CI DATA A;iD LOCATIOIJ  KAi.;ES. C  
C  ( 6 )  1 : JTEi lACTIVELY I I J P U T  rJGJS DATA FOii TI iE  S A I I P L Z  ; ;O; ;T2 C  
m 
V ( 7 )  1 i : I T I b L I Z E  (O?L!;) I ; :TUT B ; I C  OUTPUT F I L E S  C 
C ( 2 )  P s O V I D E  THE USZR ' J I T H  A E S S C i ? I P T I O i ?  OF T!<Z PXOG2.A;; 0 2 -  C  
C  TIOI \ IS  AiiD U S E  ( " i iELP1 '  F I L Z ) .  T B I S  IXFOI7; ;ATIOi i  ;iAY ALSO C  
C  3 E  P 2 I I I T E D  OK THE S Y S T E i i  L I X Z  PRI! ITER.  C 
C  C  
C  DESCi?I?TIO!IS  OF THE V A a I A 3 L E S  I i i I T I B L I Z E D  ALJD 1 / 0  F I L E S  U T I L I Z E 3  C  
C  B Y  T 3 Z  E O U T I I I E  CAU BE FOUIID XI: TXE P;IOG:?ill: D0CU;IZ;ITATIO:I F I L Z ,  C  
C ("!JI!ID.DOCn) . C  
C  C  
C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c c c c c c c c c c c c c c c c c c c c c C c c  
C  > > >  
C  > > >  1iOlJTH CODES ARZ EVALUATED S O  TRAT C: lO=l  D E F I ! i E S  

m y -  rr C  > > >  T Z Z  ii0i:TH : I l , I Y R l  ( E S :  0 1  = OCTOSER 1 9 7 8 ) .  
C  > > >  PARAi:ETEI?S " I ;1"  AIlD " I Y I I 1 "  AiiE I ! J I T I A L I Z Z D  H Z i l S .  
C  > > >  ;IOi;A:C D E F I I J E S  T H Z  iiAXII!U:I ALLOUAE L Z  !iOtJTH CODE. 

PARAiiETER 1 = 1 2  
P A 2  A1:ETER I Y R l  = 1 9 7 6  
PXRAiIETER i.iOlIAX = 7 5  

C  > > >  
COi!lIOl.J /CUIIDAT/CUFiDAT, C:IOCUZI 
CO~il ;01? / I t I P D A T / I M S I T ,  I I IDAY,  I I J T I L i ,  IN!.iS, I!I!ID, I I J T E i I P ,  E X D F I L  
CO?!I.IOIJ / R P F O R I I / C S I T E ,  C S I T E A ,  C S I T L O ,  C!.:O, C;IOiJ, CYR, C L E V ,  PAGE,  L I I J Z ,  P L T  
COtifIOIl / S I T D A T / S I T C O D ,  S I T D A T  
COIiIIOi? / S I T L O C / S I T L O C  
CO;:I;O:! /SU;IGAT/S'J! iDAT 
CO'"' . ~ , ~ 0 i . I  / !II : IDAT/TPS;iPL, !JIi:DQT 
CO;;::Oh' /:ICE /i!CH 
CO;;;iO:I / L O O P / L O O P ,  LYR,  LEXGTI-I, Li:O, :.;, YR 
COi!i:Oiir / PO!JEB/POI!5R, RHO 
RZAL PO!JEFi(3) , R ; I 0 ( 3 )  
J Z A L  I l i W S (  3 )  , III!lD( 3 ) ,  I 1 J T C i i P (  3 )  
a u L  C L E V ( ? )  
RZAL CU;:DAT( 3 ,  i iOiiAX, 6 ) 
RZAL S I T 3 A T ( 4 , 2 0 )  
REAL SUIiDAT(  8 , 3 , 2 0 )  
REAL I I I I ' ?DAT(  3 , 8 )  
1;JTEGER I I I S I T ,  I i IDAY,  I i ! T I i l ,  J C I !  
I i l T Z G E R  C S I T Z ,  C S I T E A , C S I T L O ( l O )  ,C:iO,CiiOIJ(  1 5 )  , C Y R ,  P A G E , L I i ; Z ,  P L T  
I N T Z C C R  S I T C O D ( 2 0 )  
I J T E G E R  S I T L O C ( 1 0 , 2 0 )  
I I JTZGER T P S i i T L  
L O G I C A L  C!!GCCii 
L O G I C A L  Z I I D F I L  

C  > > >  : iORGIIIC S ? A C E  
11;TEfi:R S ,  A U S , T T L I i l X ( 4 O ) , T E ; : T ( l O )  , f I , Y R , F E X T  
I I I T Z G E Z  I S ,  I I I ,  R T ,  Y X I  
I I I T Z G E R  I I I F I L E (  1 6 )  ,i.:OIITIIS( 5 ,  1 3 )  



DATA :!Oi~T3S/1JAf,1iIG',1AB1,1Y l , l  1 ,  - l ~ E f , l ~ ~ l , ~ U A l , l ~ ~ l  1 1 ,  - l ; I ~ l , l ~ c l , l I ~  1 , l  1 1 1 - 1 p , 1 , 1  1 1  1 ' 1 - 1 1 ,  1 1  1 f 1 1 1 - l J U f ,  l i I % f  1 I t 1 1 1 - l J U t , f L y l , l  1 1 t 1 1 - l t , l l , l , l  I 1 f - 1 S E f , ' P T 1 , 1 E 1 1 f , 1 3 E 1 , 1 R  ' ,  
- ' O C f , f T O f , l B E 1 , l R  I , '  l ,  - l ; ~ o l ,  f v ~ l ,  t l ;31 , l % R 1 , t  1 ,  - ' D E 1 , ' C E 1 , l t i B 1 , ' E B 1 , l  l ,  - T ~ , ' H R 1 , f O U 1 , r G H ' , l  l /  

C > > >  I ITITIALIZE DATA COi<PILATION A R R A Y  (ALL S I T S  S U l ; i l X R Y )  
DATA SUl.IDAT/4S050 . O /  

C > > >  
C > > >  1;JITIALIZE S I T E  DATA: S I T E  ITU:IBER (A2 F0RI:AT) 

- C >>i  HEIGHT OF LEVEL " A n  SZ3SOR 
C > > >  NEIGBT OF LEVEL "Bn SE;ISOR 
C > > >  BEIGHT OF LEVEL l lC"  S2;ISOR 
C > > >  S I T E  ELEVATIOH 
C > > >  

DATA SITCOD/ 'TX1,  
2 l R I t ,  
3 ' M C ' ,  
4  l1111 , 
5  l A K 1 ,  
6 l P R 1 ,  
0 
I ' [.:A ' , 
0 
u ' S D ' ,  
9  ' IIB ' , - ' I!T1, 
1  l : lY1,  
2 l C A f ,  
3 l&!S1, 
4  ' S G 1 ,  
5 ' O R ' ,  
6  l \ i A r ,  
7  ' ; : K 1 ,  
3 , 
3 ' A G 1 ,  - l ::I l /  

DATA S I T D A T / 4 5 . 7 ,  0 . 0 ,  9 . 1 , 1 0 9 1 . 0 ,  
2  4 5 . 7 , 3 0 . 0 ,  9 . 1 ,  1 4 . 0 ,  
3  7 6 . 2 , 4 5 . 7 , 1 8 . 2 , 1 3 4 7 . 0 ,  
4 4 5 . 7 , 3 0 . 0 ,  9 . 1 , 1 5 3 6 . 0 ,  
5 2 1 . 6 ,  0 . 0 ,  9 . 1 ,  2 9 . 0 ,  
6 4 5 . 7 ,  0 . 0 ,  9 . 1 ,  2 0 . 0 ,  
7 4 5 . 7 ,  0 . 0 , 1 8 . 2 ,  3 7 2 . 0 ,  
3 4 5 . 7 ,  0 . 0 ,  9 . 1 ,  3 9 6 . 0 ,  
9  4 5 . 7 ,  0 . 0 ,  9 . 1 , 1 0 2 4 . 0 ,  



- 4 5 . 7 , 3 0 . 0 ,  9 . 1 , 1 4 2 0 . 0 ,  
1  4 5 . 7 ,  0 . 9 , 1 3 . 2 ,  2 . 0 ,  
2 4 5 . 7 ,  0 . 0 ,  9 . 1 ,  2 1 . 0 ,  
3 4 5 . 7 ,  0 . 0 ,  9 . 1 ,  5 6 4 . 0 ,  
4  4 5 . 7 , 3 0 . 0 ,  9 . 1 ,  3 2 9 . 0 ,  
5 7 0 . 1 , 3 9 . 6 ,  9 . 1 ,  2 1 2 . 0 ,  
6  1 0 5 . 1 , 6 0 . 9 , 1 5 . 2 ,  7 6 2 . 0 ,  
7  4 5 . 7 , 3 0 . 0 ,  9 . 1 , 1 0 ? 0 . 0 ,  
8 4 5 . 7 , 3 0 . 0 ,  9 . 1 , 1 0 9 0 . 0 ,  
9 4 5 . 7 ,  0 . 0 ,  9 . 1 ,  8 5 3 . 0 ,  - 4 5 . 7 ,  0 . 0 , 1 8 . 2 ,  2 1 3 . 0 /  

C > > >  
C > > >  1 ; I I T I A L I Z E  S I T E  LOCATIOii PIAiIES ( 2 0  CHARACTER :-iAX. ) 
C > > >  

DATA SITLOC/'Ai-$','A3','IL','LO',', ' , ' T X f , ' .  ' 9 '  ' , '  ' , '  ' ,  
2 ' B L ' , ' O C ' , l K  ' , ' I S ' , ' L A ' , ' ~ ? D 1 , ' ,  ' , ' R I 1 , ' .  ' , '  ' ,  
3 ' 3 0 1 ,  f O I ! l l ' E l  ' , '  i l ' ,  ' C . ' ,  ' 1 '  1 ' ' '  ' 9  1 

4  ~ ~ ~ I , ~ ~ ~ ~ , l ~ ~ f , l ~ ~ , t , l  ~ ~ 1 , 1 ~ ~ ~ 1 , 1  1 1 1 t t f 9 

5 ' C O ' , ' L D t , '  B 1 , ' A Y ' , ' ,  I , I A:<? 1 ' 9 '  ' 9 '  1 ' ,  
5 ' C U ' , ' L % ' , ' B R ' ,  ' A , ' , '  P 1 , ' R . ' , '  I '  1 1  1 '  1 

7 l ~ ~ ~ ? , ~ ~ ~ ~ , l ~ ~ ~ f l l ~ , l , l  ; . f t , ? A . I , f  f 1 f 1 1 1 1 

8 I , , ,  , I  1 1 1 1 1 r ' 1 f ,  

9  f ~ I t , l ~ ~ G f , ~ S L l , ~ ~ ~ f , '  D l , l A l ; * , f 1  ' , ' ~ { ~ ' , ' .  ' , '  ' ,  - lLI'llvI','~lG'l'sT'l'o~I',', ' , ' : : T ' , ' .  ' , '  ' 9 '  ' 1  

1  ' ; i O t ,  ' I J T ' ,  ' A U t l l X  ' , ' P O t  , ' 1 i J 1  , ' T ,  ' , '  l ~ ' l ' Y . v l '  ' ,  
2 ' P O ' l ' I ~ I ' 9 ' T  ' , ' A R ' 9 1 E I ? v l ' A l ' , '  C 1 , ' A . ' , '  ' 9 '  ' ,  
3 ' , t ~ , 1 1 , 1 , 1 , 1  ; ' , ' I , '  1 ' ' ' ' ' 1 ,  

4  ' S A f , ' U  f,'GO',~BG','O~!7,11011' P ' , ' A S ' , ' S , ' , ' C A ' ,  
5  l l , t I , t t , ' , ' ,  , l , l  ' ' ' ' I 1 1 

5 ' G O 1 ,  ' 9 D t  , ' ; ? O f ,  ' E  l ,  ' H I 1 ,  , L L 1 ,  ' S  l ,  ' \ i l  , '-1.' , ' ,  
7  t 7 . -  , , ~ ? , t A ~ l , l ~ , t , t  ~ ~ l , l A ~ ~ T , l ~ ~ ? , l , ' j  1 , '  ' f 1 1 ' ,  
3 1 1  ' , " ' , ' ' , l ,  1 , 1 ; 1 , 1 ,  1 ,  ' ' ' ' 1 ,  

9  k U ' , t G S ' , ' P U 1 , 1 3 G ' , 1 ~ 2 1 , '  ::ll'T.'l ' ,  ' , ' ; ? A f  , ' .  ' ,  - t L U ~ , t ~ ~ t , t : ~ G I , I T O t , t ' l  " 1 1 , '  : 1 1 , 1 1 . I , f  f 1 1 l /  

C > > >  
C > > >  1 1 l I T I A L I Z 3  F G B  Z R R O R  COEES 
C ;>> 

CALL E E a S Z T ( 2 9 , .  TRUE., .TRUE. , . TRUZ. , . F h L S Z . ,  1 5 )  
C > > >  
C > > >  I i l I T I A L I Z Z  i i ISC.  VARIABLES 
C > > >  

PAGZzO 
C;;OCUIi=. FALSZ. 
EiiDFIL=. FALSE. 

C > > >  
C i > >  TYPE k3D PRIYT HELP F I L E  I F  RZGUESTED 
C > > >  

TYPE 10  
1 0  FORi lkT( / /  1 X , 2 8 (  1 H - ) / I  I i V ?  CAIJDIDATE S I T Z  BiJALYSISf / 1X, 2 8 (  1i i - )  - / / I  ! i i i 1 D >  I I E S ~ I  XZLP? ' , 5 )  

ACCEPT 2 0 ,  AlIS 
2 0 FOa;:AT(AI ) 



OPE;; ( U I ; I T =  1  , ;;A;IZ= '1JI:ID. i fLP ' , S'i'AT.jS= l OLD I , i?zADO!:Li!) 
30  DO 5 0  I = 1 , 2 4  

I?ZAD( 1 , 4 0 , Z i ! D = 6 0 )  T T L I i l Z  
4 0  F O J : i k T (  4 C A 2  ) 

TY?E 4 9 ,  TTL1:IE 
5 0  C0: iTII IUE 

ACCEPT 2 0 ,  A:?S 
GO TO 3 0  

60  1 ~ 2 4 - I  
I F ( I . G T . 0 )  TYPE 7 0  

7 0  F O R ; I A T ( < I >  ( / ) )  
T P ? E  SO 

G a r " G J l i i l T ( '  WI ; I3>  ? R I I I T  HELP F I L E ?  ' , $ )  
ACCEPT 2 0 ,  ABS 
I F ( A X S . ! J E . ' Y 1 )  GO TO 1 0 0  
OPZN (Ul i  I T =  6 ,3A: iE= ' U I N D  . HLP ' , S T A T U S =  ' OLD ) 
I;EliI:JD 1  

9 0 C L O S % ( U i u ' I T = 6 , D I S P = ' P . S I i ? T f )  
1 0 0  C L O S E ( U I l I T =  1 ) 

CALL E X I T  
S T O P  

C  i > >  
C > > >  PROIiPT FOR S A i i P L E  P E R I O D  (XO:JTW,Y.ZAR). 
C  > > >  I I I I T I A L I A Z E  CURl?ElJT i1O:ITH CODE, i.IOiTTfi fTG:iE, A i l D  YEAR. 
C  > > >  ZVALUATE F I L E  X X T E ~ J S I O l I .  
C  ;>> 

1 0 5  L O 0 ? = 1  
TY?E GOO 

8 9 0  FOR:;AT(/ ,  ' DO YOiJ !IA?JT TO EZUX A i i l lLTI-i ;Ol!TS A X A L P S I S ?  , 2 )  
XCCZPT 2 C ,  AXS 
I F (  A:IS. i:z. ' Y' 1 GO TO 1 1  0 
L 3 0 ? = 2  
T Y ? E  8 1 0  

8 1 0  FOP.: ;AT(/ ,  ' I X I T I A L  :.IOTiT:l? ' , $ 1  
A C C E P T  
T Y P E  2 2 0  

3 2 0  ; ? ' G R I i A T ( / ,  ' I i ! I T I A L  YEAR? l ,  $ 1  
ACCEPT 3,YR 

TYPE 8 3 0  
320 FOFi I ;AT( / ,  ' iJUiiSER OF ;:OIJTBS TO B E  AIIALPZED? I ,  $ 1  

ACCEPT ", LEIIGTB 
GO TO 1 7 1  

1 1 0  T Y P E 1 2 0  
' 1 2 0  FOR:iGT(/  ' I:IND> EIITER SA;;PLE P E R I O D  (;:OiiTH, ' i Z A 2 )  : ' ) 

1 3 0  TYPE 1 4 0  
. 1 4 0  FOi?;lkT( 7 X ,  ;iO;hJT;i? , $ 1  

ACCEPT 3 ,  ;.I 
I ? ( i i .GT.O.AlJD. i . i .LE.  1 2 )  GO TO 1 6 0  
TY?Z 1 5 0  



1 5 0  FOil: iAT( ' > > >  Z 2 2 0 8 :  I i l V A L I 3  iiO:lTB, T 3 P  AGAI1;. ' ) 
GO TO 1 3 0  

1 5 0  TYPE 1 7 0  
1 7 0  FORi.IAT(7:{, ' 1ZA3? ' , 

k C C r a T  C,YR 
1 7 1  I F ( Y R . L T . 1 0 0 0 )  Y R z Y R ~ 1 9 0 0  

C i i O = (  ( S 2 - I Y R  1  ) ~ 1 2 + l l ) - i ~ l - i - l  
I F ( L O O P . B Z . 2 )  GO TO 1 7 5  
LIIO=;i+LE?JGTS- 1  
DO 1 7 2  I = 1 , 6  
I F ( L i , ; O . L E . 1 2 " 1 )  GO TO 1 7 3  

1 7 2  COCTI2JUE 
1 7 3  I : :C=I- l  

L Y R = Y R + I i < C  
L:;O=i.iOD ( LiiO,  1 2 )  
I F ( L l i 0 .  E Q .  O ) L i : 0 = 1 2  
TYPE 1 7 4 , L i . l O ,  LYR 

1 7 4  FOB;:AT(5X,  ' L A S T  : ! O i i T H = ' , I 2 , 3 ; < ,  ' L A S T  YEAX= '  , I 4 )  
Ci.IOL= ( ( L Y R - I Y R 1  ) 5 1 2 + L i i i O ) - ; I l t l  
IF (C : !OL.LT.  a .  OE. CiIOL.GT. ; lOiiAX) GO TO 1 7 6  

1 7 5  I F ( C i l 0 .  GT.  0 .  AND. CilO. LE .  :IOIIAX) G O  TO 1 9 0  
1 7 6  TYPE 1 8 0  

730 FOR;:BT(l  > > Z  ERROR: SA;:PLE P E R I O D  OUT OF 9A:IGE. ' /  - I TRY AGAII;? ' , $ )  

ACCEPT 2 0 ,  AtJS 
I F ( A I i S . Z Q . ' Y f )  GO TO 1 1 0  
S T O P  

1 3 0  DO 2 0 0  I = 1 , 5  
C ; : O i l ( I ) = : . i 9 i J T I 3 S ( I , i l )  

I F ( L O O P . F J E . 2 )  GO TO 2 0 0  
c : ~ o ~ ~ ( I ~ s ) = ~ : o ; ; T I I s ( I ,  1 3 )  
CiiOiI ( I+ 1 0  ) = ;:Oi? THS ( I, L;;O j 

2 0 0  CO;:TIBDZ 
CYR=YR 
LCE:~T=lO~::+::OD(YPI, 1 0 )  

C ;>> 
C > > >  OPEI; F I L 2 S  :,FTZR CC)i:VZSTII!G F I L 3  i Jh t ;ZS (L'SI::G F E X T )  
C > > >  AXD I X T U T  P I 3 S T  SA;;FLE RZCOaD.  
C  > > >  

T T T Z  2C1  
2 0 1  .FOREit iT( / '  :JI:?3> EXTo'2  F I L E  i:A!:E ( C P T I O i I X L ) :  ' ,  $ 1  

ACCEPT 2 0 2 ,  I t I F I L E  
TYPE 2 0 3 , ( 1 9 F I L Z ( I ) , I = l , l 6 )  

2 0 2  FOX;iAT( 1 6 A 2 )  
2 0 3  P O R i ; A T ( 2 X ,  ' I ; I F I L E = ' ,  1 6 . 4 2 )  

I I I F I L 2 (  1 5 ) = O  
F I i F I L ( 1 )  I . '  ' )  GO TO 2 4 0  
I F ( F E X T . G E . 1 0 0 )  GO TO 220  
3 8 C O D E ( 1 O 1 2 1 0 , I ~ ! F I L E )  F G X T , O  

2 1 0  X O ~ : k T ( ' : J I i I 3 . 0 ' , 1 2 , A 2 )  
GO TO 2 4 0  

2 2 0  3 ~ i C O D E ( 1 0 , 2 3 0 , I B F I L Z )  F E T T , O  



2 3 0  FORi.AT( ' U I I J D .  ' , 1 3 ,  A 2 )  
2 Q C  GPE:; ( i J ; ; IT= 1  , 3 h : ; Z = I : J F I L C ,  S T A T U S =  OLD , i lEADOiiLY,  z z 3 =  3 1 0 )  

; i C S = 6  
TYPE 9 4 3  

9 4 3  FO3;:BT( / GOES T H I S  SITE IIXVZ TUl?3 I ; IZ  DATA? ' , $ )  
ACCZPT 2 0 ,  Xi!S 
I F ( A I 1 S .  EQ.  P' ) I I C H = 1 0  
CALL S I r J P U T  
I F ( E l ! D F I L )  GO TO 3 3 0  
O P E I J ( U i i I T = 6 ,  IJA;lE= " 3 I i J D .  R P T '  , S T A T U S =  ' I lZW' , 

sCAi?RIAGECOllTROL= ' FORTRAiJ ) 
GO TO 3 4 8  

3 1 0  TYPE 3 2 0 , ( I : ? F I L E ( I ) , I = l ,  1 6 )  
3 2 0  FORP!AT(/ '  > > >  ERROR:  I X P U T  F I L E  " I ,  1 6 A 2 ,  ' "  UIIAVAILABLE.  ' , - / TRY AGAIII?  ' , $ )  

ACCEPT 2 0 ,  AiIS 
I F ( A 1 J S . E Q . l Y ' )  GO TO 1 0 5  
S T O P  

- 3 3 0  TYPE 3 4 0  
3 i i 0  F O R i ; A T ( /  > i >  ERROR:  I : I i4EDIATE E O F  EiJCOUiiTERZD OIJ I Y P U T .  ' / / )  

CALL E X I T  
S T O P  

C > > >  
C  > > >  PFlOl.iPT FOR SA:I?LE RATE AiID COiIPUTE TOTAL T G S S I B L E  S B i i P L C S .  
C  > > >  V E B I F Y  AND ( O P T I O N A L L Y )  ALTZR S I T E  DATA AND LOCATIO!?S.  
C  > > >  I H P U T  AND V E n I F Y  IJUS DATA FOR T 3 Z  CURREUT :iOI;TH (EACH S I T Z ) .  
C > > >  

345  I F ( L O O P . 3 2 . 2 )  GO TO 3 5 0  
YRX=YR 
TPS;:PL=O 
DO 3 4 9  I=:.l, !I+LEiJGTH-1 
l i O = i i O D ( I ,  1 2 )  
I F ( ; ; O . E Q . O )  ! i O = 1 2  
I F ( I . E Q . l  .AI lD. i - iO.EQ.1)  GO TO 688  
i F ( : i O .  XQ. 1 ) YR:<=YRP+l 

6C8  COi?TI: lUZ 
TYPE 9 5 E , P R : i , : I O  

9 5 3  F C E I I P T ( / '  7 I&A2= F I ,  I 5 , 2 X ,  : i O X T H = ' ,  1 3 )  
CALL ;IODAYS(;:O, f R X ,  :;DAYS, 3 )  
TY?Z 9 6 3 ,  iiDAYS 

9 6 3  F 0 9 i I A T ( / '  i i D A Y S = ' ,  1 5 )  
TPS; :PL= TPSI . IPL+24"I IDAYS 

3 4 9  COI;TII!UE 
TYPE 9 6 4 ,  TPSL!PL 

95  4  FOl?t:AT( / ' T P S i l ? L =  ' , I 5  ) 
GO TO 365 

3 5 0  T?C:!PL=30 
TYPE 3 6 0  

. 5 6 0  F O i i l i i T ( / '  ! l I i JD>  Z i iTER SA1:PLZ 3 A T Z  ( P Z R  F O U R ) :  ' $ 1  
ACCEPT ", TPS;:PL 
CALL i I O D h P S ( ; I ,  CYR, HDAYS, I )  
T P S i i ? L =  T T S i i P L " 2 4  2':iDAYS 



36 5 C0:JTI;;UE 
20 630 S=1,20 
IF(SITCOD(S).i~E.I;IFILE(3)) GO TO 6 2 0  

C > > >  TYTE SITZ DATA 
370 TY?E 380, SITCOD(S),(SITLOC(I,S),I=1,10),I~JT(SITDAT(~,S~), - (SITDAT(I,S),I=1,3) 
350 FCRi:AT( / ' I . I I I i G >  SIT; iIUII3ER : ' , A2/ - 7X, 'SITE LOCATIOi4 : ' ,  10A2/ - 7 I ,  ' ELEVATION ( 1 : )  : ' ,  131 - 7X,'SEBSOR LEVELS: (AI9,F5.1/ - 24X,?(E)',F5.1/24X,'(C)',F5.1) 
C > > >  PROMPT FOi? ALTERED SITE DATA IF i3EQUESTED 

TYTE 390 
330 FOi?liAT(7X,'ORAY? ' , $ )  

ACCEPT 20, AIlS 
IF(AIIS.NE. ' t i ' )  GO TO 500 
TYPE 4GO 

400 FORiiAT(/7X,'EMTER SITE CODE (OR " / " ) :  ' , G I  
iZCCEPT 4 10, Ails 

410 FORiiAT(A2) 
IF(AlJS.I?E. ' / I  .A;iD.AITS.PJZ. ' ' )  SITCOD(S)=AIIS 
TYPE 420 

420 FORliAT(/TX, 'EIJTER SITE LOCATIOH (CA " / " '  I :  ' , $ I  
ACCEPT 430, TEXT 

430 FOR;IAT( 1OA2) 
IF(TEXT(I).EQ.'/ ' 1  GO TO 450 
DO 440 I=1,10 

SITLOC(I,S)=TSXT(I) 
440  C3;;TIT:UZ 
9 5 2  TYPE 460 
460 FC?I,AT(7;;, 'C:ITEA SITE ZLEVATIOI; (OR " / I t )  : ' , C )  

ACCZPT "SITDAT(4,S) 
TYPE 470 

Q70 FOl?::AT(7l, 'ZilTE SEJSOR LEVEL ( 0 2  " / " ) :  ( A )  = ' ,$I 
ACCEPT *:,SITDAT( 1 ,  S) 
TYPE 480 

480 FOEi;AT(37::, ' ( 5 )  = ' 9 ; )  

ACCEPT ",SITDAT(2,S) 
TTPS 490 

490 FOR:;hT(37X,'(C) = ',;) 
ACCZPT 3, SITDAT( 3, S) 
GO TO 570 

500 COijTIHUZ 
3HO(l)=1.225-(l.lgE-4)~(SITDAT(1,S)+SIT3AT(4,S)) 

630 CGiiTI2iUE 
RETU 811 
Zli D -- -, SG~ROUTI:!E STIiIIT 

C C C C C C C C C C C C C C C C C C C C C c C C C C C C C C C C C C C C c c c C c c c c c c c c c c c c c c c c c c c c c c c c c c c c ~ c ~ ~ c  
C C 



C > > >  C 
C > > >  O;- : :OV-73  C 
c > > >  s 3 ~ o : ~ : J s o ~ ;  c 
C > > >  S A T T S L L Z  I ! O R T 3 ! l E S T  C 
c > > >  P O  20:; 9 9 9  C 
C > > >  Z I C E L R ; I C ,  :!I:. 9 9 3 5 2  C 
C > > >  C 
C > > >  3 1 - D E C - 3  1 ( L A S T  I ' I O D I F I C A T I O i I )  
C > > >  ii F S A i J D U S K Y  
C C 
C T i i I S  S U B X O U T I I J E  1 i : I T I A L I Z E S  A L L  P E R T I 1 I Z ; J T  V A i i I A B L E S  P 3 I O 2  T O  D A T A  C 
C C O L L E C T I O I I .  T i i E  R O U T I I . I E  A L S O  A T P Z i r ' D S  C U : . : U L A T I V E  S I T E  D A T A  T O  T H E  C 
C A P P R O P R I A T E  F I L E .  T B E  P R O C X D U R X  A S S U : - i E S  T H E  F I L Z  I S  P O S I T I O X E D  C 
C A T  I T S  E N D - O F - F I L X  i I A R L .  T H I S  9 O U T I ; J Z  S H O U L D  B E  C A L L Z D  F O Z  Z A C E  C 
C S I T 3  T R I O 3  T O  I I I I T I A T I I J G  D A T A  C O L L E C T I O i i  F O 3  T i l A T  S I T E  (AS D E F 1 : I Z D  C 

. C EP T H E  P A R A P ; E T E R  " I : J S I T n ) .  C 
C C 
C D E S C R I P T I O Q S  O F  T H E  V A a I A B L E S  I M I T I A L I Z S D  A i i D  I / C  F I L Z S  U T I L I Z E D  C 

. C 5'1 T I i E  R O U T 1 3 3  C A l J  B E  F O U N D  111  TI-IZ P R O G R A ; :  D O C U ? ! E : J T A T I O ; I  F I L Z ,  C 
C ( " ! J I I : D . D O C n )  . C 
C C 
C C C C C C C C C C C C C C C C C C C C C C C C C C C C ~ C C C C C ~ C C C C C ~ ~ ~ ~ ~ ~ ~ ~ C ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
C i > i  
C > > >  l i O i J T I 3  C O D E S  A R E  E V A L U A T E D  S O  T H A T  C:10= 1 D Z F I I i E S  
C > > >  T H E  1 :Oi ITi l  ; ! 1 , I Y R 1  ( Z G :  0 1  = O C T O B E R  1 9 7 8 ) .  T i i E  
C > > >  2 A R A i : E T E R S  :.I1 A l i D  1:OIiAX (I:A:;IliU;! i .TUKBER O F  D A T A  
C i > >  : : O i i T H S  t i A i ! D L E D  3Y T H Z  PROGRA:! )  A R E  I i J I T I A L I Z S D  
C > > >  H Z R Z  F O R  U S Z  IC CO?!VSBTI : :G S I T S  E I S T O R I C A L  Kl:S 
C > > >  D A T A  I Y T O  T 9 9  A 3 O V E  F 0 R : ; A T .  

P A n " A I : Z T E I ?  ;: 1 = 1 2  
? A X  AI.:ETER rrnt  = 1 9 7 6  
P A 2  A;:2TE;7 r:O;:A3 = 7 5 

C > > >  
C0;I:iOiJ / C U : I D A T / C U : I D A T ,  Ci;OCU;I 
I l I C L U D E  ' D I S D X T .  FTG1 
I : !CLiJDE ' P E J S I S .  F T : i '  
C0il i ;Oi-J  / I l ! P D A T / I i ' I S I T ,  I ; I D A Y ,  I I J T I ; ; ,  I ; I : i S ,  I:u'i;D, I : ? T S i i ? ,  E ; : D F I L  
CO;I:ICI: /;Id::CAT/:;A::DAT 
CO!:IIOiJ / I I ! ; S D A T / : I I ; S D A T  
CO:;l-10IJ / R ? F O 2 i : / C S I T Z ,  C S I T Z A ,  C S I T L O ,  C ; I O ,  Ci:O;:, C Y 3 ,  C L Z V ,  PAGZ, LI ; !C,  P L T  
C 0 ; i i ; O i J  / S I T D A T / S I T C O D ,  S I T D A T  
C 0 i ; l i O N  / S I T L O C / S I T L O C  
CO;::ION / T I ; I D A T / T I i * ! D A T  
C01:::O;; / ! I I ! J D A T / T P S i ; ? L  , ! : I I J D A T  
CO;!!IO!J / : J S I I E A B / : l S : I S A i l  
I I I C L  U D E  ' i:SV S I I D  . F T i J  ' 
C 0 i l ; i O I I  / P!IS/  ?!IS 
C 0 ; I ; i O i I  / P O ! ? Z i i / P C ; I C R ,  R f i O  
CO;;:<OY / L O O P / L O O P ,  L Y . 9 ,  L E I I C T I I  
R E A L  C L E V ( 3 )  
R Z A L  P O ! l Z Z (  3 )  , 2 1 1 0 (  3 )  
E X A L  CU: :DAT(  3 ,  ;!OIIAX, 6 ) 



2 Z A L  IlJ;!S ( 3 ) , ITIKD ( 3 ) , 11: TZI;? ( 3 ) 
ZEAL :;dXV,DAT( 3 , 6  ) 
2 2 A L  :IT!SDAT(l:Oi:AX, 4 )  
R Z A L  S I T D A T ( 4 , 2 0 )  
ZEAL T I ; I D X T (  3 , 2 4 , 6  ) 
REAL '.:Ir:DdT ( 3 , 3  ) 
ZEAL :!SEEAR ( 3 , 2 , 1 3  

2 S A L  P I I S ( ? ,  1 7 )  
1i':TECrER C S I T E ,  C S I T E A ,  C S I T L O (  1 0 )  ,C!IO, Ci;ON( 1 5 ) ,  CYR, PAGE, L I I i E ,  P L T  
I S T E G E R  I t J  S I T ,  I I IDAY,  I X T I ! :  
1:ITEGZR S I T C O D ( 2 C )  
I i J T E G Z R  S I T L O C (  1 0 , 2 0 )  
I I JTZGSR TPSLIPL 
LOGICAL CiiOCiJII 
L O G I C A L  C 3 D F I L  
IJORICIIlG S P A C E  
IT!TEG2R S I T E ,  :.!, :!2 ,!I3 , 3T, L ,  I 
REAL : ! : ; ( 6 , 3 )  , l J ! ISIJS, i l~?S?.J 'D,DIJX(2)  
DOIJQLOAD CUIIULATIVG S I T 3  DATA 
I F ( C S I T S . L E . 0 )  GO TO 1 0  
IF(CI. ;OCUi:)  GO TO 1 0  
I F ( Z 3 D F I L )  RZTURC 
I D  3 
REUI;:D 4  
I C O R = O  
I S I T I A L I Z E  DATA C O M T I L A T I O G  A R R A Y S  
DO 2 0  I = 1 , 1 6 2 3  
D I S D A T ( I , l , l ) = O  



DO 28  J = 1 , 1 7  
? ! I S ( I ,  J ) = O . O  
CO;iTI ;?UE 

CEZC:; FOR VEIL13 S I T S  Zi 'JIEER A:JD UPDATE CUR.S?:iT S I T E  PC)II!TE2 
DO 2 0  C S I T E = 1 , 2 0  

I F ( I : J S I T .  2Q . S I T C O D ( C S I T E )  ) GO TO 5 0  
COii T i I l U Z  
TYTB 4 0 ,  I I J S I T  
FO?,::AT( > > > E R R O R :  I N V A L I D  S I T E  iIU;!E;Eii * ' ,  A 2 ,  I n  CI;COU:lTZR23.  ) 
CALL E X I T  
S T O P  
TYPE 6 0 ,  I U S I T  
FOR;.:AT(/ ' \ I I ; ID>  CO!IPILI ' IIG DATA FOR S I T E  ' A2, ' . ' ) 
1 : : I T I A L I Z E  CURiiEiJT S I T E  DATA ( R P F 0 R i . i )  
C S I T E A = I I I S I T  
DO 7 0  I = 1 , 1 0  

C S I T L O ( I ) = S I T L O C ( I ,  C S I T E )  
COI? T I I i U E  
CLEV ( 1 ) = S I T D A T (  1 ,  C S I T Z )  
C L Z V ( 2 ) = S I T D A T ( 2 , C S I T E )  
C L Z Y J ( ? ) = S I T D A T ( 3 ,  C S I T E )  
PAGE=O 
I H P U T  CUIXJLATIVE X I E D  DATA 
I Y I T I A L I Z E  w P E R S I S T A N C E w  V A R I A B L Z S  
DO 1 5 0  L = 1 , 3  
I F ( C L Z V ( L ) . L E . O )  GO TO 1 5 0  
s= 3 
I F ( I C I S ( L )  . L E .  2 0 )  S = 7  
I P ( I i I i I S ( L )  .LE. 1 2 )  S = 6  
I F ( I ; ; ; J S ( L )  . L E .  7 )  S = 5  

I F ( I ; I ; l S ( L )  . L B .  4 )  S = 2  
I ? ( I B I ! S ( L )  . L T . 3 )  S = 1  
I F  ( I * T T I  I ~ ~ . S ( L )  . L T . O )  S = 9 9  
L X S ( L j = S  
L T I ~ ~ ( L ) = ( I ? I T I ~ ~ / 1 O O ) ~ ~ G O ~ ~ I O D ( I ~ J T I ~ I ,  1 Q O )  
L D X Y ( L )  =I: iDAY 
PTi ; !  ( L )  =O . 0 
COi;TI:IUZ 
1 : J I T I A L I Z E :  ;:AX A!!D ;!I:? ":JII?D Si iZA,Su V A R I A 3 L E S  
DO 1 7 0  L = 1 , 3  
L L =  2  
LC=  1  
I F ( L . G T .  1 )  L L = 3  
I T ( i . X Q . 2 )  L U = 2  
I F (  ( C L E V ( L L )  . L E . O )  .Or?. ( C L E V ( L 3 )  . L Z . O ) )  GO TO 1 7 0  
IF((i:1~;S(LL).LT.O).OR.(I:JiJS(LU).LT.O)) GO TO 1 7 0  
I F (  ( I X ' d D ( L L )  . L T . O )  .OR. ( I I I k J D ( L U ) . L T . O )  ) GO TO 1 7 0  
Dl]:( 1 )= I : ? : iS (LU) - I : I ! !S (LL)  
D ! l X ( 2 )  =IiJ:JD ( L U )  -11I',*JD ( L L )  
I F ( A D S ( D ! i ; : ( 2 ) )  .GT .  1 8 0 . 0 )  I C O 2 = 1  



I T ( D C X ( 2 )  . L T . - 1 8 0 . 0 )  9 \ ; ; : ( 2 ! = D 1 ; 2 ( 2 ) r 3 6 0 . 0  
I F ( D ! : X ( Z )  .GT .  1 8 0 . 0 )  i ) : I ; : (2 )=Di /> : (2 ) -360 .0  
il!:s=( x r r : l s (  L U ) + I ; I : ; S ( L L )  1 1 2 . 0  
A!!D=( I:::!D (LL)-rI l l ' . !D ( L L )  ) / 2 . O  
I F ( I C O 3 .  EQ. 1  ) A i l D = A ! I D ~ 1 8 0 . 0  
I F ( A I I ' D . G T . 3 6 0 . 0 )  AI!D=A'.ID-360.0 
DO 1 6 0  :!=1,2 
! i S B X A Z ( L ,  : < , 4 ) = D I ; X ( X )  
' .JSBEAX(L, X, 5 )  = A V S  
! ;SHEBR(L ,X ,6 )=A! !D  
: ; S H S A R ( L , X , 7 ) = I ? I D A Y  
! I S B Z A R ( L ,  X ,  8 )  =I:!TI:.I 
: ; s a m E ( L , x ,  g ) = ~ s ; x ( x )  
: I S B E A R ( L ,  X, 1 0 )  = A Y S  
: i S % i 3 k R ( L ,  X ,  1 1 )  =A!ID 
! :SHEAi t (L ,X ,  1 2 ) = I l J D A Y  
: J S H E k R ( L ,  X ,  1 3 ) = 1 1 I T I I I  

1 5  3 C0; ;T I I IUE 
1 7 0  COi7TI;IUE 
C  > > i  RETUZ!? 

R3TU EiI 
%I: D 
S3BROUTIT1T  CO!IDAT 

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c  
C C  
C  > > >  C  
C  > > >  0)-IIOV-78 C 
C  > i >  G  X JOLI;SOI?  C 
C  i > >  3 A T T E L L E  ;IORTE!!EST C  
C  > > >  ?C BOX 9 9 9  C  
C  > > >  I C L D ,  J ? .  9 9 3 5 2  C 
C  > > >  C 
C  > > >  3 1 - 3 E C - 1 9 8 1  ( L A S T  l i O D I F 1 C B T I O ; J )  
C 'J F  SANDUSXY 
C P ir 

C  T i l I S  C C U T I X Z  C 0 : : P I L E S  I I J P U T  DATA 1i:TO T R Z  CO!iPG:JZ;:TS ;:ZCCZSSA,?Y C  
C F O R  R Z P O 2 T  GE:!ERATIOiJ. D E S C I i I ? T I O ; I S  O F  T E E  ' J A i l I A 3 L Z S  C 0 ; : P I L E D  CAT: C 
C  2 E  FCUIJD I i J  T E E  PROCRAZI D0CU;IE:ITATIOIl  F I L Z ,  ( "!II:TD. S C C " )  . P ir 

C  P " 

C C C C Z C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c ~ c c c c c c c c c c c c c c c c c c c ~ c c c  
C  > > >  
C i > >  :iOilTH CODES A 3 3  EVALUATED S O  THAT C;,!O= 1  D"rI:!ES T:iE i:OilTB : i 1 ,  I Y 2  1 
C  > > >  ( Z G :  0 1  = OCTOWEE 1 9 7 8 ) .  i!OliAI I S  TBE !iAXIi.U;: I!UI:I;Zii OF SXT:PLZ 
C  > > >  :iOI!TES BAI!DLZD BY TIIE SYSTX;I.  

P A 3  A::ET%R :: 1  = 1 2  
P A 2  A!.;ETER I Y R 1  = 1 9 7 6  
P A 2  h;:ETEI? ;iO:.iAX = 7 5 

C  :.>> 
C0i:IIOiJ /CUllDAT/CU!IDAT, C;ICCUII' 
CO!!;iON / I ! ! P D A T / I I I S I T ,  I i JDAY,  I l ITI : . i ,  I:J!!S, Iil!iD, I l i T C i i P ,  Z;!DFIL 
COiil!OiI / ; IAZDAT/:iAXilAT 
CO!;::OlI /;:!SSDAT/ill:SDAT 



CO;;;!OiI /Z?PFOR:.:/CSITZ, C S I T E A ,  C S I T L O ,  C;IO, C;.:OTJ, Clir i ,  C L Z V ,  T B C Z ,  L I I J S ,  ?L'i' 
COi:i:O?J / S I T C A T / S I T C O D ,  S I T D A T  
C3;;;;OiJ / S I T L O C / S I T L O C  
20i.:110iI / T I ; i D A T / T I ; i D d T  
C0I:i;OII / : : I i IDAT/T?S ; iPL ,  !II;JCAT 
C0ii;IOiJ /IlSIiEAR/!!SiiEAR 
CO:;::OI? /?',!S/P:JS 
COIIilOlI /P:CI!/;ICH 
CO;!i.;O;.i / L O O P / L O O P ,  LYR,  LEIZGTH 

COIi1.iOTJ /POi!Ei i /POIlEB,  2 2 0  
REAL PO!JE11(3) , B H 0 ( 3 )  

C0rl;iOII / S P D A L L /  S P D A L L (  3 , 3 0 1  , D I a A L L (  31 3 0 )  
I B C L U G E  l G I S D A T .  FTM1 
INCLUDE l T E Z S I S .  FT:I ' 
I:JCT,!i3Z : ;iSVSTiD. FTlJ l 
I I JCLUDE ' S P E E D S .  F T N 1  
IiZAL 1.I;D 
3 E A L  C L S V ( 3 )  
n E A L  CUI!DAT( 3, ;lOI.lA:i, 6  ) 
S E A L  I I I I i S ( ? )  , I : ! ! J D ( 3 ) , I i I T Z I . i P ( 3 )  
3 Z A L  ; I A I D A T (  3 , 6  ) 
J E A L  IJ!ISDAT(i:Oi.iAX, 4 ) . 
REAL S I T D A T ( 4 , 2 0 )  
REAL T I : : D A T ( 3 , 2 4 , 6 )  
REAL W I i J D A T ( 3 , S )  
REAL ! ? S N Z A 8 ( 3 , 2 , 1 3 )  
REAL P!?S( 3 ,  1 7 )  
I C T E G C E  C S I T E ,  C S I T E A ,  C S I T L O (  1 0 )  , C i i O ,  CI.:O$J( 1 5 )  , C y s t  ?AGE,  LI :?Z,  P L T  
I ; J T E G E B  IIJSIT;  I I IDAY,  I I " I T I ~ ;  
1:JTEGER S I T C O D ( 2 0 )  
I I JTXGEE S I T L O C (  1 0 , 2 0 )  
I : ITEGER T?SI.IPL,  OS 
L O G I C A L  C;:OCU:l 
LOG I CAL E i I D F I L  

m --. , 
D1; iEMSIOi i  S U I . : S ( z ) ,  ! 1 ~ 1 ( 3 )  , S U I . i D I Y ( 3 )  ,SU;.!DIX( 3 )  ,sUS,~AV( 3 )  , ~ J - ~ S D (  3 )  
Di ; - ; g : iS io i ?  ISU:!( 3 )  , YADD( 3 )  , ::AD;,( 3 )  
'.IO3XI!JG S P A C E  
I I ITZGXR S ,  D ,  L ,  L L ,  L U ,  X ,  T ,  3 2 ,  J H i ?  
a E a L  D!:x( 2 )  

DATA ' l S Z 3 G / 4 . ,  1 2 .  , 2 0 . ,  1 3 0 .  / 
2 A T h  O Z / ' C C ' /  

DATA P I / ? . l Q i 5 9 2 6 5 3 5 /  

EVALUATE ABD S T O R Z  S b i : P L Z  DATA 



::A!ID(L)=SIl!(Al:CR) 
YACD(L)=COS(ASGR) 
S?=O. 
DO 20 S=1,31 
S?=SP+.5 
IF(S. GT.20) SP=SPi.5 
IF(IIl!IS(L) .LE. SP) GO TO 30 

20 COi: TIIIUX 
30 COi;"iIr;UE 

IB(I3VD(L).LT.O) GO TO 55 
DO 40 D=1,16 
IF(IH:19(L).LE.(9a22.5-11.25)) GO TO 50 

40 C0::TII:UE 
IF(I;iYD(L).GT.348.75) D=l 



I F ( S . E Q . L ; ; S ( L ) )  G O  T O  1 1 0  
I ? ( L O O ? . E Q . 2 )  GO TO 6 2 0  
I F ( T P S r i ? L .  LE. 7 Q 4 )  G O  TO 6 2 0  
i F ( P T I ; i ( L ) . G T . G O )  GO TO 2 9  
E i E = l + ( P T I : I ( L ) - 1 ) / 6  
I F ( ? T I ; i ( L )  . G T .  1 8 )  H R = 3  
I F ( ? T I i I ( L )  . G T . 2 4 )  H R = 4 + P T I I . i (  L ) / 4 9  
GO TO 1 0 0  

% . 1; 9 C0i ;TI : i i iS  
DO 90 H 2 = 6 , 1 3  
J H Z =  XI?-3 
i F ( ? T I l i ( L )  . L Z .  J i i Z 3 3 0 )  GO TO 1 0 3  

9 0  C0i jTI : IUE 
GO 9 2  H R = 1 4 , 1 8  
J ; IR=  H R- 8  
I F ( P T I t i ( L ) . L E . J i I R ~ 6 0 )  GO TO 1 0 0  

92  COITm-" 4 ~ l i i U Z  

J S Z =  1 0  
ao  9 4  ~ ~ = 1 9 , 2 3  
J I i R =  J i l R + 2  
I F ( ? T I ; i ( L )  .LZ. J I < i i 5 6 0 )  GO TO 1 0 0  

9 4 COilTII!US 
:;;2=24 

1 0 0  ?EZSIS(L,22,LUS(L))=PERSIS(L,HX, L!;S(L)  ) - I  
GO TO 6 9 9  

6 2 0  CO!iTIi?UE 
C  >>>; 
C  > > > >  AZDEF1;I.Z !J/S P E R S I S T E i J C Z  FOR A;J::UBL RU:?S 
C  >> i  

DO 6 2 5  H1?=1,23  
I F ( ? ' i ' I i - : ( L )  . L E .  N i ? s 6 0 )  GO TO 5 3 5  

5 25 COi; T I i i U E  
E 3 = 2 4  

5 3 5  P Z Z S I S ( L , B R , L i i S ( L )  j = P E R S I S ( L , 3 ? , L i . ' S ( L )  j i - 1  
5 9 9  C0; :TII iUE 

1 0 2  L ' " ; S ( L ) = s  
?TIL.i(L j = O  . 0  

? 1 0  ? T I ; A ( L ) = ? T I ; ; ( L ) + T  
L T I : i ( L )  = I T I ; i  
i 3 h Y  ( L )  =I;:DAY 

1 2 0  COl iTI i iUE 
C i > >  
C > i >  "TI; . iDATn 

T = I ! l T I i i /  1 0 0 + 1  
I F ( T . G T . 2 4 )  T Y P E  2 1  , I B D A S , I i T T I : i  

2 1  F O E i l h T ( 5 ; E ,  ' I I ; D A Y = ' ,  I 4 , 2 X ,  ' I ? I T I ; I =  ' ,  1 4 )  
DO 1 4 0  L = 1 , 3  
I F ( C L C V ( L )  . L E . O )  GO TO 1 4 0  
I F ( I X : ! S ( L )  . L T . O )  GO TO 1 3 0  
T I ; i D A T ( L ,  T ,  1 ) = T I : I D A T ( L ,  T ,  1  ) -rI::'.IS( L )  
T I ; i D A T ( L ,  T ,  2 ) = T I : i D A T ( L ,  T ,  2 ) - r I E I I . ? S ( L ) " ' ~ 2  
T I : i D A T ( L ,  T ,  3 ) = T I I : D A T ( L ,  T ,  3 ) + l  



TO 1 7 0  
TO 1 5 0  
, 1 ) + I i J  
, 2  ) +I11 
, 4 ) i l  
, 3 ) + 1  
TO 1 5 0  

' ; I!JDAT(L, 5 )  =!JI I ;DAT(L,  5 ) + Y A D D ( L )  
; J I : J D A T ( L , b ) = : : I X D A T ( L , 6 ) +  X A D D ( L )  
V I i 1 3 A T ( L ,  8 )  = U I i J o a T ( L ,  8 )  + 1  

1 6 0  ! I I B D A T ( L ,  7 ) = ! J I : J D A T ( L , 7 ) + 1  
C 
C  > > > > > >  S U M  T i lE  POWER E S T I i I A T Z S  

I F ( I i J : . i S ( L )  . L T . O . O )  GO TO 1 7 0  
C  

P O : I E R ( L ) = P O b l E R ( L ) + O  .5%RHO(L)""3 
1 7 0  COXT1;JUE 
C > > >  
C  > > >  "!ISHZARlf 

50  2 0 0  L = 1 , 3  
L L =  2  
Ll i=  1  
I F ( L . G T .  1 )  L L = 3  
I F ( L .  SQ . 2 )  L U = 2  
I F ( ( C L Z V ( L L )  . L E . 3 )  . 0 3 .  ( C L E V ( L U )  . L E . O ) )  GO TO 2 0 0  
I F ( i I ; ! ; ; S ( L L )  . L T . O )  .OR. ( I : I \ J S ( L U )  . L T . O )  GO T O  2 0 0  
I F ( ( I ; I : I D ( L L )  . L T . O )  . 0? .  ( I ; I : I D ( L U )  . L T . O ) )  GO TO 2 0 0  
D!iX( 1  ) = I i I : ; S ( L U ) - I : I i : S ( L L )  
D!;X( 2 )  =IIi l ,JD ( L L )  -1;I!!D ( L L )  
I F ( A a S ( D I $ X ( 2 )  ) .GT .  180.0)  I C O 2 =  1  
I F ( D ! 1 1 ( 2 )  . L T . - 1 2 0 . 0 )  D I ; I ( 2 ) = D ! i : : ( 2 ) + 3 6 0 . 0  
I F ( D U X ( 2 )  .GT.  1 8 0 . 0 )  D W X ( 2 ) = D ! ! X ( 2 ) - 3 6 0 . 0  
fitis=( I ! ? \ i S ( L U ) + I i ! ! i S ( L L )  ) / 2 . 0  
hl!D=( I : J i lD(LU)+II I !JD ( L L )  ) / 2 . O  
I F ( I C O R . E G . 1 )  A:!D=A~ID+lSO.O 
I F ( A ! I D ' . G T . 3 6 0 )  A:!D=A!ID-360.0 
DO 1 9 0  X = 1 , 2  



COLLECT 1  i iOUR1 S I.JI;JD DATA, F I l J D  I T ' S  i i 2 A I J  AiJD STAIIDARD D Z V I A T I O I I  
O F  IjI:ID S P E E D ,  I T ' S  i-iEAiJ D I R E C T I O i ~ I  AA;;D ACCUkiULATZ Ti!Z:i 3P DIRZCTIO: :  

I F ( I I I S I T . E Q . O n )  GO TO 2 5 7  
I F ( L O O P . X E . 2 )  GO TO 2 0 8  
C0I :T IXUE 
D O  2 7 7  L = 1 , 3  
I F ( C L E V ( L ) . L E . O )  GO TO 2 7 7  
I F ( I I J W S ( L ) . L E . O )  GO TO 2 7 7  
I F ( I I I ! d D ( L )  . L E . O )  GO TO 2 7 7  
DO 2 7 8  D = 1 , 1 6  
I F ( I ~ I U D ( L )  . L E . D s 2 2 . 5 - 1 1 . 2 5 )  GO TO 2 0 4  
C 0 i ; T I I i U E  
I F ( I i 1 ! ' 3 ( L )  . G T . 3 4 8 . 7 5 )  D = l  
: ;SVSi?D(L,D,2)=! :SVS!!D(Lf  D , 2 ) + l  
\ iSVS! iD(L,  G, 3 ) = I I S V S l J D ( L ,  D l  3 ) + I i J ; ! S ( L )  
I F ( L 2 L J G T H . L T . G )  G O  TO 2 7 7  
D O  5 9 3  J S = 1 , 3  
i F ( I ? I ' , : S ( L )  . L E . \ I S 2 F i G ( J S ) )  GO TO 5 9 5  
CO:: T I l J U 3  
I F ( I ~ ; : ~ S ( L )  . G T . : ! s B I J G ( ~ ) )  J S = ~  
C O I T I X U E  
DO 6 9 7  D = 1 , 1 6  
I F ( I a r r D ( L )  . L Z . D % ~ ~ . ~ - I  1 . 2 5 )  G O  T O  6 9 8  
C O f l  T I i i U E  
I F ( I Y U D ( L ) . G T . 3 4 8 . 7 5 )  i l = 1  
D E T C : I T ( J S , D ,  L ) = D E T C I I T ( J S , D , L ) + l  
C O ; i T I i I U 2  
COG T I l i U E  
I l i I i O L D  = I i i H  
I:JH= I:!TIi.I/ 1 0 0 +  1  
I T  = f . :OD(I ; ITI : i ,  1 0 0 ) / 2  + 1  
DO 2 3 0  L = 1 , 3  
IF(I3HOLD.CQ.O.A~!D.IXH.EQ.1) GO TO 2 3 3  



I ? ( I ; I H .  E Q .  IXBOLD ) GO TO 2 3 3  
I F ( I S U : : ( L ) . L E . O :  GO TO 2 3 0  
CALL S T A T Z X ( S U ; : S ( L ) ,  I S i J t : ( L ) ,  S i i i i hV  ( L )  , S'Ji;SG ( L )  , L )  
CALL C:; : . -D(SUiIDIY(L) , S V L I D I X ( L )  , ! I D X ( L )  ,ii'.:D) 
30 2 1 0  D = 1 , 1 6  
IF( : ; : JD.LZ. i>"2 .5-11 .25)  GO TO 2 2 0  

2  1  0  C O J  T I X U E  
IF ( ; ; ; JD .GT.  3 4 8 . 7 5 )  D = 1  

2 2 0  !1SVSi:D(LlD,1)=SU1;SD(L)/SUI!AV(L) -I- ! J S V S K D ( L , D , ~ )  
! ? S V S ? J D ( L , D , ~ ) = ! I S V S J J D ( L , D , ~ )  + 1  
: ~ S V S ' ~ J D ( L , ~ , ~ ) = ! I S ~ I S \ ~ D ( L , D , ~ )  + S U l I ' A V ( L )  

2 3 3  COI;TI::UZ 
I F ( C L E V ( L ) . L E . O )  GO TO 2 3 0  
I F ( I : : ' i l S ( L )  . L E . O )  GO TO 2 3 0  
I F ( I X i I D ( L )  . L E . O )  GO TO 2 3 0  

2 3 2  C0i :TINUE 
S U i l S ( L ) = S U 1 l S (  L ) + I I I ! I S ( L )  
I S u I I ( L ) = I S U : - I ( L ) + 1  
S P 3 A L L ( L 1  I T ) = I ; I U S ( L )  
D I R A L L ( L ,  I T ) = I I I W D ( L )  
J D X ( L ) = \ ? D I ( L ) r l  

5 0 0  F O R i i A T ( 3 3 1 0 . 3 )  
SU;~DIY(L)=SU~IDIY(L)TYADD(L) 
SUi;DiX(L)=SUl~DIX(L)TXADD(L) 

5 0  2  CONTI!IUE 
DO 2 0 2  J S = 1 , 3  
IF(ISUS(L).LE.USREG(JS)) GO TO 2 0 3  

2 0 2  C0; :TIXUE 
I F ( I : J T , ! S ( L )  .GT.:lSili:G( 3 ) )  J S = 4  

2 0 3  C 0 i ; T I X U Z  
DO 2 0 5  D = 1 , 1 6  
I F ( I : : ! i D ( L )  . L 3 . D b 2 2 . 5 - 1 1 . 2 5 )  GO TO 2 0 6  

2 0 5  C O ; i T I ? i U Z  
I Z ( I : ; i ! D ( L ) . G T . 3 4 C . 7 5 )  D = l  

2 0 6  BE'i'C::T(JS, D , L ) = D Z T Z : : T ( J S ,  2 ,  L ) + 1  
2 3 0  COGTI I iUX 
C  > > >  
C i > >  I ; ; P U T  XZXT Z E C 3 R D ,  T E S T  FOE S I T E  C3DE 
C > > >  

CALL S I X P U T  
I F (  .!iOT. E i J D F I L .  AXD. 1 : J S I T .  ZQ . C S I T 3 1 )  GO TO 1 0  
I F ( L O O P . E G . 2 )  GO TO 3 2 0  

I F ( I ; l S I T .  E C . O R )  GO TO 3 3 0  
DO 3 3 0  L = 1 , 3  
I F ( ; S i J ; ! ( L )  . L E . O )  GO TO 3 3 0  
CALL STATE:~(SU~:S(L),ISUi;(L),SUlIhV(L) , S U i : S D ( L ) , L )  
CALL Gi:::il ( S U i ! D I Y ( L )  , S U i : D I X ( L )  , ! i D ; < (  L )  ,I:!!!)) 
DO 3 1 0  3 = 1 , 1 5  
IF ( i : : JD .L2 .D; ' 22 .5 -1  1 . 2 5 )  GO TO 3 2 0  

3 1 0  C O X T I J U E  
IF( : : : , 'D .GT.343.75)  D = l  

3 2 0  I!SVS!!D(L, D, 1  ) = S U ' I S D ( L ) / S U : : A V ( L )  T ::STJS\!G(Ll D l  1  ) 



2ETU ilii 
=i; D 
SU?,PCUTI:!" (":;SU;I 

C C C C C c C c C C C C C C C c C C C C C C C C C C C C C C C C C C C C C C C C c c c c c C c c c c c c c c c c c c c c c c c c c c c c c C c c  
C  C 

% . C  > > >  P L, 

C  > > >  0 3 - i J O V - 7 8  C  
C  > > >  G X JOHESOM C  
C  > > >  BATTXLLE S O R T H U E S T  C 
C  > > >  PO BOX 9 9 9  C  
C > > >  RICHLA:ID, :I::. 9 9 3 5 2  C 
C  > > >  C  
C  C  
C  T E I S  SUEROUT1;IE C O L i P I L E S  SU!iiiARY DATA FOR EACH S I T 3  TO 3 E  CSZD I i ;  C  
C  Xi: f lALL-SITE-SU!ii . iABYn R Z P O a T  ( R P 0 3 0 1 ) .  D E S C 3 I P T I O i I S  CE' TSZ V A R I -  C  

- C  i Z L S S  D E F I I J E D  111 THE ROUTIi!E :dAY 33 FOUilIj 1;: T B E  ?ROC-EX:: DOCV- C 
C : I E I I T A T I O ~ J  F I L E  ( " S I I J D .  D O C n )  . C  
C  C  
C C C C C C C ~ C C C C C C C C C C C C C C ~ C C C C C C C C ~ C C C C C C C C ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

C0I:;iOiJ / R P F O R l : / C S I T E ,  C S I T E A ,  C S I T L O ,  Ci.iO, CIiOB, CYE,  C L E V ,  PAGZ,  L I : I E ,  P S T  
COI!i.iOiJ / i :AXDAT/:iAIDAT 
COi,i;OIJ /SU;!DAT/SUIIDAT 
C0li:iOiJ /!lI:!DAT/TPSTI?L, i l I N D A T  
3 E A L  C L S V (  ? )  
R 3 k L  I"IRX3AT( 3 , 6  ) 
asAL SU;:DAT( 2 , 3 , 2 0  
a z x L  :;I::DAT( :, s ) 
X::TCC-ZR CSIT~,CSITZd,CSiTLO(10),CiiO,C~!011~1~),Ci'5,PAGE,LI~~~,?L'i 
1 3 T E G 3 3  T?S::PL 

C i i j  

C  >>; !iORGI:!G S P A C E  
C ; > i  

ZZAL TSr '  , S U I I ,  SSG , I!SXJ, STDSV 
; i z a L  :A, za, z c , \ : s ~ ,  :rsz,!rsc, ai?z, s a c ,  a x  

C :.>; 
C i > >  C O ; ; P I L E  AMD S T O E E  SU;!:.;ARY VALUES 
C  > i i  

T S F =  l O O . O / T P S l : P L  
DO 1 0  L = 1 , 3  

I F ( C L E V ( L ) . L E . O )  GO TO 1 0  
SU:!DAT( 1 ,  L ,  C S I T E )  = : J I : IDAT(L ,  4 ) : ITSF  
SU!I=!!IIJI)AT( L ,  1 ) 
SSQ=! i I I iDAT ( L ,  2 1 
Y = ? ! I J D A T ( L , 4 )  
CALL S T X T S S (  SU:I, S S Q ,  f!, : iEAN, STDEV} 
SUI!DAT( 2 ,  L ,  C S I T Z )  =;;EAiI 
SU:iDAT( 3 , L ,  C S I T Z ) = S T D Z I J  
SUl :DAT(4 , L ,  C S I T E ) = ; l A X i ) A T ( L , L )  
iF(: :ZA;I .  L E . 0 )  G O  TO 1 0  



SU;:DAT( 5 ,  L ,  C S I T Z )  =STCEV/:!EA;J 
70 C 0 : ; T I X U E  
C i i i  COi:?TJTZ A L P H A ' S  

T -  v n ',ah= G . 0  
: : ' s 2=0  . o  
7 -  v $ r a C = O .  0  
I ? ( ' , i I X D A T (  1 , 4 )  . L E . O . O )  GO TO 2 0  
:iSA='.,lI:JDAT ( 1 ,  1 /:II:JDA'i ( 1  , 4  ) 

2  0  I F ( ! ; I U ~ A T ( ~ , ~ ) . L E . O . O )  G O  T O  30 
C S 3 = \ ! 1 1 l D A T ( 2 ,  1  ) /?II!IDAT( 2 ,  4 )  

3 0  I F ( ! J I ; I D A T ( 3 , 4 )  . L E . O . O )  GO TO 4 0  
??SC=!!IIlDAT( 3 ,  1  ) / ! J I i l D A T ( 3 ,  4  ) 

4G Z A = C L Z V (  1 )  
Z 2 = C L E V ( 2 )  
Z C = C i C V ( 3 >  
A A B = d L ? H A (  ZA,  Z3, !JSA, ! I S 3 )  
A B C = A L P H A ( Z A ,  ZC,!?SA, !JSC) 
AEC=AL?HA(Z3,ZC,liSB1tlSC) 

C  > i >  RZTUZ!i 
XETU 21J 
E:; D  

C  C  
C > > >  C 
C  i > >  0 3 - X O P - 7 8  C 
C  > > >  G n J O S l J S O L  C 
C  >> i  B A T T Z L L E  XOETII!ITST C  
c > > >  PO ZCX 9 9 9  C 
C > i i  I C L D  1 .  9 5 3 5 2  C  
C i > i  C: 
C  > > >  3 1 - D Z C - 8 1  ( L A S T  ; : O D I F I C A T I O i T )  
C i > >  '!' 9 S A i J D U S K Y  
C C 
C T I I I S  R G C T I i i Z  G E S E R A T E S  !:IiJG Z S P O i I T  1 . 1  -- "SS:ISOR P32FC!?;;Ai;CZ1' .  C 
C  C 
C ; I Z S C R I ? T I O I i S  OF T X E  V A 3 I d 3 L Z S  I I J I T I A L I Z C D  A I I D  1 / 0  F I L Z S  L ' T T L I Z Z D  C 
C BY TIiE R O U T I i I Z  CA9 32 FOU1:D I i 1  T 2 Z  PZOC-96;;  D 0 C U ; i Z ; : T d T I d i j  F I L E ,  " " 
C  (11!;Ii13. D O C ft )  . " 

b 

C  ,- " 

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c c c c c c c c c c c c c c c c c ~ c c c c c ~  
CO!.::.iOi! / R P F O P , : i / C S I T E ,  C S I T E A ,  C S I T L O ,  C110, CiiO:i, CYR, C L Z V ,  P i l G 2 , L I : i Z ,  P L T  
COi:IiOIJ / S I T D A T / S I T C O D ,  S I T D A T  
COi;i,iOI.I / l . ~ I : :DAT/TPSi IPL ,  LIIYDAT 
CO;II!OiI / L O O P / L O O P ,  LYR,  LEXGTH 
CO!r:iOi2 /P@!JEi?/POliEEI, RHO 
EEAL P O i ? Z 2 ( ? ) , R H O ( ? )  
I Y C L U D Z  RZKS.  F T i l l  
3 E A L  C L Z V ( 3 )  
REAL S I T D A T (  4 , 2 0  ) 
REAL lJ I i JDAT(  3 ,  8 )  
I I JTEGER C S I T E ,  C S I T E A ,  C S I T L O (  1 0 )  , C:.IO, CifOli(  1 5 )  , C'ii?, PAGE,  L I i i E : ,  P L T  



I i ITZcE .?  S I T C O D ( 2 0 )  
1:I'iZGER T?S::PL 

C i > >  *.!OI?KII:G S P A C Z  
?ZAL O L L S ,  RXIIS, OL;!D,iiE:!D,TS? 

C > i >  P 3 I i i T  RZTOXT :iZADI!iC- AT Ti iE TO? OF A : ! C ! i  ?AGE 
CALL X P P A G C  
;.'RITE( 6 ,  1 0 )  TPS::?L 

1 0  F O 2 : ; A T ( e I , ' - - -  ------------------ ' /  - 8 ,  1 . 1 SEIJSOil  FSRFORi;Al iCE1 / - 8 , '  ------------------ I / / /  - S X ,  ' TOTAL P O S S I a L E  SA::PLES: ' ,  I 6 / /  
- 8 X ,  ' SENSOR $ 01:-LIIJZ 5 RECOVERZD ' /  - 8;;, 1 ------ ......................... ' / I  

C > > >  OUTTUT S E J S O 2  PZRFOFiiiBNCE FOB A V A I L A 3 L Z  S E l i 5 0 R S  
T S F = 1  OO.O/TPSl i ?L  
D O  30 L =  I ,  3 
I F ( C L E V ( L ) . L E . O )  GO TO 3 0  
OL;IS=!?Il!DAT ( L ,  3 ) f i T S F  
F!Z!:S=III;JDAT ( L ,  4 ) " T S F  
BE:JSX(L)=RE!:S 
OLXD=CIl?DAT ( L ,  7 ) " T S F  
ilE!lD=!.IINDAT ( L ,  8 ) " T S F  
J I ' R I T E ( 6 , 2 0 )  L+64,OL!!S, REIIS,  L + 6 4 ,  OLWD, RC!JD 

2 0  F O R I i A T ( 8 X ,  ' ? 1 S ( ' , A l , ' )  ' , 7 : ; , F 5 . 1 , 1 3 : C , F 5 . 1 /  - 8X,1!iD(1,A1,1)1,7X,F5.1,10X,F5.1/) 
L I 3 E = L I ! J E + 3  

3 0 C01?TI I iUZ 
CALL T i P o 1 0 2  
CALL R P O 1 0 3  

C > > >  PXI : IT  F0OT; jOTZS A:ID CALL ::OTZ R 0 3 T I ; I Z  FOR !!03E :!OTE5 
7 ~ 7 -  . ~ l h ~ T C ( 6 , 4 0 )  I I i T ( S I T D A T ( 4 ,  C S I T Z )  ) 

40 F G X l l A T ( e X ,  36( ' - '  )/8:;, ' i i O T E S :  ' /  - 1 I;:, ' 1 .  S I T 2  E L Z V A T I O I i :  ' , I 6 ,  ' ; :ETZaS A 3 0 V 2  SEX L Z V z L .  ' ) 
30 2 0  L = 1 , 3  
I F ! C L E T J ( L ) . L Z . O )  GO TO 5 0  

C C B I T S ( 6 , 5 0 )  L i l  , L + 6 4 , C L E V ( L )  
5 0 FGR:.iAT( 1 I::, 1 1 ,  ' . SZiJSOI:  l ,  8 1 ,  ' I I E I G i i T :  ' , F 4 .  1 ,  ' I IETERS.  ' ) 

G O  TO 8 0  
6 0  L ' Z I T E ( 6 , 7 0 )  L i l  , L + 6 4 ,  C S I T E A  
7 0  FGZ::hT( 1 I ;< ,  I 1  , ' . SEIISOR LE'JZL ' , A1 , ' HOT AVAILABLE AT S I T 2  ' , - A 2 , ' . ' )  
3 0 CO1:TIXUE 

L I Y  Z =  5 9 
CALL Z P I i O T E ( 5 ,  ' 0 7 . 0 1 ' )  
RETU RiI 
EX 3 
SU?i?OUTI:!Z J?PO 1 0 2  

C C ~ C C C C C C C C C C C C C C C ~ C C C C C C C C ~ C C C C C C C C C C C C ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
C C 
C :.>> C 
C > > >  0 3 - X O V - 7 8  2 
C > >  > G :I JOfiilSOI: C 



c ; j >  SAT"-  1 c L L E  : :ORTE' . IEST 

C  > i >  P O  30:: 9 9 9  
C > > >  I C L  1 .  9 9  j 5 2  
C  > > >  
C  > > >  3 1 - D E C - 3 1  ( L A S T  : : O D I F I C B T I O i J )  
C  > > >  ',i F SA;IDL'S;:Y 
C  C  
C T Y I S  E O U T i i J E  G E X Z 2 A T Z S  !JI;!D 3 E P O i I T  1  . 2  -- " I : O ; i T I i L Y  ;:Z.U!S K I D  S T A X -  C 
C  E A a D  D E V I A T I O U S n .  C  
C  C 
C  D E S C E I P T I O I i S  O F  Ti-iZ V A R I A 3 L E S  I I I I T I A L I Z S D  d i ; D  1/0 F I L Z S  U T I L I Z Z D  C .  
C  5Y T H E  R O U T I I J E  CA;J E3E FOU:.ID I!I T i I E  T R O G R A i :  D 0 C U : i Z ; J T X T I O i I  r " I L 2 ,  C 
C  ( " ! ! I ; ! 3 . D O C w ) .  C  
C  C  
C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c C c 2 c c c c c c c c c c c c c c c c c c c c c c c c ~ c c c  4b 

C  > > >  
C i > >  1 I O i I T H  C O D C S  A ; i X  E V A L U A T E D  SO T H A T  C::C= 1  G E F I i i Z S  
C  i > >  T X E  i l O i 1 T I i  1 1 1 ,  I Y R 1  (ZC-: 0 1  = O C T O E E 3  1 9 7 8 ) .  T E E  
2 > > >  P A 2 A i : Z T Z R S  " ; ; I "  A;.ID " I Y B 1 "  A2E 1 : J I T I A L I Z Z Z )  S Z 2 C .  
C  > > >  :iO;iA:: 3EFIIIZS Ti iE : ; A X I I ; U i ;  R L L O ' i A B Z  i I O ; I T i I  C 0 3 Z .  

F' A R A i i E T Z i i  2; 1  = 1 2  
P A 3  Ai ;ETZJ I T 3 1  = 1 9 7 6  
.?ARA; ;ETER i ; O i I A X  = 7 5  

C i i >  
CO;-i1iOll / C U I i D A T / C L ' i I D A T ,  C;!OCli;i 
CO:.iI;OI4 / ? I ' Y i S D d T / : J I ; S D B T  
COIii . iOi1 / R P F O R i i / C S I T 5 : ,  C S I T E A ,  C S I T L O ,  C:.:G, C I i O i i ,  C Y 3 ,  C L E V  , P A G Z ,  L I l I Z ,  P L T  
CO;i;iO;J / ! : I : I D A T / T P S ; ; ? L ,  ; i I : : S h T  
CO;:iiOi! / L O O P / L O O P ,  L Y 2 ,  LC:IGT:! 
C O i I I G i !  /?G'.!ER/PO!!ZE, 2 3 0  
7 - k.i,.-iL ? C ! i E E ( 3 )  , 5 2 0 ( 2 )  
Z E A L  C L Z V ( 3 )  
n z x L  C C ; I D A T (  ~ , : I O : I A : < , G  
R Z A L  II :!SCXT( : : O i i A X ,  4  ) 
R Z A L  ;rI:laa'il( 2 , ~ ;  
i ; : T Z G Z R  C S I T 3 ,  C S I T E A ,  C S I T L O (  l o ) ,  C:;O,  C;:O:J( 1 5 )  , C ' I r ! ,  ? k Z C ,  L I ; ; Z ,  ? I T  
I : ! T Z G E 2  T ? S ; : ? L  
L O C I  C A L  Ci!oCU;:  

C  > > >  ! :O2:c IJC S P A C E  
2 Z X L  SIT;::;S, SSQ!:S,  SU:I?:D, S S Q Y D ,  i;!!S, S D : 1 3 ,  ;.'.:Dl SD7,!D 
2 E A L  C:!!JS, CKI!D 
L O G I C A L  F I R S T  
I F ( L O O T . G Z . 2 )  G O  T O  1 5  
!!EITE(6,13) 

1; F O F ? ; : A T ( 2 : < , 4 2 ( ' - ' ) /  - 3X, ' 1 . 2  AI1;IUAL 1 i G A ; J S  A;ID S T A : ! D X R E  3 E V I . l T I O : J S '  / - 8 X 1 4 2 ( ' - ' ) I /  - 2 2 : C l 1 i ! Z I G i ! T  ',2(51,'I:ZA:!'),6Xlt?C!~C2'/ - 21::, ' ( ; : L T E X S )  , 7 X ,  ':is1 , 7;;, ':!Dl , 4::, 1 T , ' d T T 2 / : I - ~ ~ 2 2  / - 8X164('-')/I 
G O  T O  5 0  

1 5  ! 1 3 I T S ( 6 , 1 0 )  



1 0  F O R : I A T ( E ! X , 4 2 ( 1 - 1 ) /  - 8 ,  1 2 ::OI!TZLY i:XA;:S A;:D STBi:DAZD D 3 V I B T I O I ; S  / - 3 : : , 4 2 ( ' - ' ) / /  - 2 2 1 ,  H Z I G 3 T  , 2 ( 5 X ,  l;i.!ZX:I1 ) , 6 : : ,  ?0'.!ZZ1 / - 21::, ( ; : E Y E R S )  ,7:;, l:SSi ,7:;, l!:3 ,4;:,  l:iP.TTS/;:"::2 / - S X , 6 4 ( ' - I ) / )  
6 0  LI! !E=LIXE+i3  

C > i >  C0: iPUTE AIJD P R I X T  1IO:ITHLY i;EAI'IS AND S T B J D A E D  E V I B T I 0 : J S  
F I X S T = .  TRUZ. 
DO 1 0 0  L = 1 , 3  
I F ( C L E V ( L ) . L X . O )  GO TO 1 0 0  
SU!!I;'S=L'IiJDAT(L, 1 ) 
SSQ!?S=::I1iDAT(L, 2 ) 
2: \JS=i l I ; JDAT(L,  4 )  
SU:;I?i;=!.JIITDAT(L, 5 ) 
SSQ;!D=\?I I IDAT(L,  6 
? C : ? E E ( L ) = ? C ! r E 3 ( L ) / F L O A T ( l : j I S )  
TYPE 9 6 6 ,  ? O : I E 3 ( L )  ,?J!:S 

9 6 6  FOB; IAT(5X,  PO!lER=l , F 1 0 . 2 , 2 : : ,  l O E S =  l , I 7 )  
CALL STATSS(SUI!!IS, S S c I l S ,  ;!::S, :l:!S, S D G S )  
CALL Gi.i!!D(YI:JDAT(L, 5 ) , i J I : i D A T ( L ,  6 )  ,!!I::DAT( L ,  3 ) , !-I!?D) 
I F ( . B O T . F I R S T )  GO TO 3 0  

I F ( l ; : i S . L T .  . 0 0 1 )  i:IiS=- 9 9 . 9  
IF(:'. '.13.LT. . O O  1 )  i iT:D=-99.9 
I F ( S D C S . L T .  . 0 0 1 )  S D I : S = - 9 9 . 9  

! : E I T 9 ( 6 , 7 0 )  L + 6 4 , C L E V ( L )  ,!!!:S,LIYD, P O l l C S ( L )  
7 0 FOFl ; :hT( /8X,  ' S I T S  DATA ( I ,  A 1 ,  ) ' ,  F 5 . 1 , 5 X , F 5 . 1  ,411, F 5 . 1 ,  - 3 X , F 9 . 2 )  

i I S Z = L I ! I E t 2  
S I 2 S T = ,  F A L S E .  
G O  TO 1 0 0  

E 0 11-7-m- ( 5 ,  0 L + 6 4 ,  CLEIJ ( L )  ,:.I!;S, :!!!D, PO:JEI ; (L)  
9 0  ? C Z : ; A T ( 2 l X ,  ( l , A l , v )  ,F5.1 , 5 X , F 5 . 1 , 4 : : , F S . l , 3 : 1 , F ? . 2 )  

LI;:==LI:::T I 
1 3 0  CO:; T I : iU2  

ZZTURII 
2:; 3 
PC" * , ?33TI : !2  R P O  1 0 2  

C C C C C C C C C c C C C C C C C C C C 2 C C C c ~ C C C C C C 2 C C C C C C C c c c C c c c c c c c c c c ~ c c c C c c c C C C c c c c c C  
C n " 
C > > >  C 
C > > >  0 3 - X O V - 7 8  P 

C ? > >  G 2 JO3 i JSOl i  C 
C i > >  S A T T E L L E  30ZTH!iEST C 
C > i i  PO BOX 9 9 9  C 
C > > >  XICZILAIJD, !*!IJ. 9 9 3 5 2  C 
C > > >  C 
C > > >  3 1 - D E C - 8 1  ( L A S T  : I O D I F I C A T I O N )  

. C > > >  :i F SAi!DUSICY 
C C 

n.r n rr C T H I S  IIOIjTI;IE GC:IERATZS !JI:JD REPORT 1 . 3  -- i.h,.I:;Ui: !!I!!D S?ZF,D1'. C 
C C 



C  9 E S C 2 I T T I O I ; S  OF TBC V A z I A i 3 L E S  I ! ! I T I A L I Z S D  A;:D 1 / 0  ? I L E S  U T I L I Z Z D  C 
C  2Y TI:: RCUTI:!E CAi: 3E FOiTIi'u I I I  T 3 2  PR0CRA;I DOCUiIZ;!TATICI; F I L E ,  C  
C ( "',!I!IG. 9 O C " )  . C 
C  C 
C C C C C C C C C C C C C C 2 C C C C C C C C C C C C C C C C C C C C C c ~ c C c 2 c c c 2 c c c c c c c c c c c c c c c C c C c c c c c c c c  

CO:::iO:! /IIA::DA?/:ia:.IDilT 
C0:::IOiJ / I iPFOE: i : /CSITE,  C S I T E A ,  C S I T L O ,  C;!O, C;<O;J, C P R ,  CL3V , PXGC,  L I J : ,  P L T  
CO;;i;O;? / L O O P / L O O P ,  L Y 2 ,  LEl!GTB, LI;O, : I ,  Y2 
3 Z A L  C L E V ( 3 )  
a z a L  ;IA::DAT( 3 , 6  
ITITZC-EX C S I T E ,  C S I T E A ,  C S I T L O (  1 0 )  ,CI!O, C;!O;I( 1 5 )  , C T 2 ,  ?AGE, LIX:, P L T  

C  > > >  :iORXI:lG SPBCZ 
CZAL IIAXIIS, :ID, !ISL 1  , l l S L 2  
1:ITCGER L : I , L 1  , L 2 ,  J D A T Z ,  110, DA, YR, T G D , %  

c I9  TEGER"2  H R ,  LiI:I 
b y t e  h r ( 2 )  , n i n ( 2 )  
BYTE !;DATE(8) 

C  > > >  CALL PAGE ROT:TI:!T: ( I F  I I E C E S S A E Y )  8:J3 PRI ; ;T  RE?O;LT 8ZADi: IG 
: ; 2 I T E ( G ,  1 0 )  

1 0  F0;1 : :AT(/SX,  2 3 (  ' - ' ) /  - 8 X ,  ' 1 . 3  iIAXI:IUl! !II:ID S P E E D 1 /  - 8 X 1 2 3 (  ' - ' I / /  - 8X, l ELEVATIOM1 , 6 X ,  ';J'I:?D1 , 5 X ,  ' l ! I I iD ' /  - 8X, ( I I E T E R S )  S P E Z D  313. i l P T S 1 ,  - 7:i, ' T I ; ; E  OTHGB LEVCLS'/8:l,9('-'),5X,53('-')/) 
L I C E = L I L l E + 9  

C  > > >  OUTPUT VALTJES FOE ZACH AVAILA3LX SZ::SOI? 
DO 9 0  L:1= 1  , 3  
YR=;;OD(CYR, 1 0 0 )  
I F ( C L Z Y ( L : I )  . L E . O :  GO TO 9 0  . . " -7 .7  
1n.i.: S=:IA::DAT( L::, L::: 
!!l?=;;I:ZiIdTi Li ; ,  4  ) 
JJATZ=::A;:DAT( L i t ,  5 ) 
I F ( L O O P . E Q . 1 )  GO TC 9 8 9  
Y Z = J D A T = / 1 0 0 3 0  
; : 0=  ( J 3 X T E - Y Z ~ ~  1 0 0 0 0 )  / 1 0 0  
3 d = J E A T Z - ( Y R %  1OOOOt::O:: 1  OG) 
GO TO 987 

9 8 9  CALL JULIA:?  (!:O, DA, 12, J D A T S ,  Z )  
9 8 7  C0I ;TI ; IUE 

E : ; C O D E ( C , 2 0 , i : D A T Z )  I iO, D A ,  YE 
2 0  F O R : ; k T ( I 2 , ' / ' , 1 2 ,  ' / '  , 1 2 1  

30 20 I = 1 , 8  
I F ( i - : 3 A T E ( i )  .EQ. l )  : : D A T E ( I ) = ' O V  

30  COiITIIJUE 
TOD=::k!!DAT(LL:, 5 ) 
CALL DAYTI;. i ( : : i3, l i I?I ,  T O D , E )  
GO TO ( 4 0 , 5 0 , 6 0 )  , L l I  

4 0  L 1 = 2  
L 2 = 3  
GO TO 7 0  

5 0  L l = l  



L 2 = 3  
GO TO 7 0  . 

6 0 L 1 = l  
L2=2  

7 0  !;SL 1  =is"" IAADAT(L: ; ,  L 1  ) 
'.;SL2=;.;.4::3AT (L:I ,  5 2  ) 

IF(::t;X!!5. L T .  . O O  1 )  I ; k I : : 3 = - 9 9 9 . 9  
I F ( i : = . L T .  . 0 0 1 )  ! ; D = - 9 9 9 . 9  
I F ( l J S L 1  . L T .  . 0 0 1 )  ! I S L 1 = - 9 9 9 . 9  
I F ( i i S L 2 . L T .  . 0 0 1 )  i l S L 2 = - 9 9 9 . 9  

\ : R I T E (  6 ,  80  ) Li!+6 4 ,  CLEV ( L i ! )  , ;iBX!JS, !ID, IIDATE, 112, ; : I l i ,  - L  1  +6 4 ,!!SL 1  , L 2 t 6  4 , l I S L 2  
8 0  F O n l l A T ( g X ,  ( , A l ,  1 , F 5 . 1  , 1 X , 2 (  3 V 6 . 1 )  , 3 X , 8 A 1 ,  

- 4 X , 2 a l , ~ : ~ , 2 a l , T 5 8 , 1 ~ 1 , A 1 , t ~ r , F 6 . 1 / T 5 8 , 1 ( ' , A 1 , t ~ 1 , F ~ . 1 l  
L I B E = L I I J E + 5  

90 COI; T I t I U X  
3 Z T U  Ri.T 
E:i D 
S U 3 R O U T I I J g  2 P 0  1 0 4  

C C C C C C C C C C C C C C C ~ C C C C C C C ~ C C C C C C C C C ~ C C C C C C ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ C ~ ~ ~ ~ ~ C ~ ~ C ~ ~ ~ ~ C ~ ~ ~ ~ ~ ~ ~  
C  C 
C > > >  C 
C  > > >  0 3 - i J O V - 7 8  C 
C  > > >  G  R J O S X S O C  C  
C  >.>> 3 A T T E L L E  ::OBTIi:JZST C  
c > > >  PO ;ox 9 9 9  C  
c > > >  n I c a L A n D ,  vn .  9 9 3 5 2  c 
C > > >  C  
C  > i >  3 1 - D E C - 8  1  ( L A S T  ~ i O D I F I C A T I C 2 J )  
C  > > >  :I F SAXDUSXY 
C C 
C T i i I S  IIOL'TIIJE GEIIZi lATES !iI::3 XEPORT 1  . 4  -- " 5 I : ; D  SP533  A i l 5  D i Z Z C -  P b 

C TIO;J V E R S U S  TI : iS -OF-DAYv.  C 
C  

n 
b 

C D E S C l i I P T I O i J S  OF T:iZ V A R I A 3 i , ? S  1 : T I T I b L I Z E D  A;;D I / 3  F I L Z S  U T I L I Z 3 D  
n 
" 

C  3Y TIiZ 2OUTIE:Z C B J  3E FOUi;3 I:J THE PROGRBi: D0CU;IZ;iTiiYIO;;  P I L Z ,  C 
C < I1!:I:13. DC 'Cn)  . rn b 

C C 
C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c C C C C C C c c c c c c c c c c c c c c c c c c ~ c c c c c c c c c c c C c c C  

C0;:I:OM / R ? F O 3 l i / C S I T E ,  C S I T Z A ,  C S I T L O ,  CtIC,  CiIO:], CYR, CLETJ ,  ? A G E ,  LI;!:, T L T  
CO111:OlI / T I i I D A T / T I T I D A T  
3 Z d L  CLEV ( 3 )  
3EAL T I ; ; D k T ( 3 , 2 4 , 6 )  
I X T E G E R  C S I T 2 ,  C S I T E A ,  C S I T L O (  1 0 )  ,C:iO, Ci IOi i (  1 5 )  , CYR, PAGE,  L I X Z ,  P L T  

C  > > >  l.JOXI<IT\TG S P A C E  
Z2AL SUI I ,  S S Q ,  :i!:S(3) , S D l I S ,  iI!;D( 3 )  ,SDI.'D 
I I l T C G E ?  L ,  X ,  TOD,  E 

c I i J T E G E i l " 2  H R ,  I I I I ;  
b y t e  hr(2) ,nin(2) 

C  > > >  GZIJERATE XEPOZT FOR SACA A V A I L X Z L E  S Z i l S C Z  
C  > > >  T X I i i T  REPORT EIEACSR AT TOP OF TIE!: PAGE 

CALL RPPAGE 



! : 2 1 T z ( 6 , 1 0 )  
I O  r O n i i h T ( / / / / 8 E , f - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I /  - 8 ,  1 .  :.'I!:D Z P E Z D  AiIC D I I I Z C T I O i I  C"3SUS T Z I . 2 - C F - 3 h 1 1  , l' 

- n 7 -  , ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I / - / / 2 2 X ,  ' L Z V Z L  A t ,  1  l::, ' L Z V E L  2 ' ,  1 1 X ,  'LZ 'JCL C 1 /  
- 7 -7 

G A L ,  1 T I : : 5 '  , 3 ( 9 : < , 9 (  I - ' ) ) /  - 8 X , I G F  I l A Y 1 , 3 ( 6 X ,  I!!S1 ,'/::, l:!D1, I ; : ) /  
- 8 X , 5 ( ' - ' )  , 5 : : , 4 9 ( ' - ' ) / )  

C  i > >  PRI ; :T  R Z P O J T  L I I I E  FOR EACH H O U R  OF THE DAY 
DO 3 0  T O 3 = 1 , 2 4  
GO 5 0  L = 1 , 3  
SUX= T1;iDAT ( L ,  TOD,  1 ) 
S S Q = T I l + i D A T ( L ,  T O D , 2 )  
:i= T I I I D A T  ( L  , TOD,  3 ) 
CALL S T A T S S ( S U l i ,  S S Q  , ; I ,  i;!lS( L )  , S D i : 5 )  
S U ~ * - * =  ,IL T I i ; D A T ( L ,  TOD,  4 )  
S3:!X=Ti:IDAT ( L ,  TOD, 5 ) 
SU:! = T I : ; D A T ( L ,  T O D , 6 )  
CALL C-1iT;;D (SU:.IP, SiJI!;:, SU;I,  ;I?!D( L )  ) 
CALL DhPTI:~! ( ' r ;R , ; l I I ! ,  ( T O D - 1 ) ~ ~ 1 O O , S )  

5 0  C0;:TI:iUZ 
' . ; R I T 3 ( 6 , 2 0 )  H 2 , : ! I : ? , ( ! : ! ! S ( L ) , ~ i ! ~ D ( L ) , L = I , ~ )  

2 0  F O R ! ! A T ( 3 X , 2 a l ,  l :  ' , 2 a l , 6 ( 4 X I F 5 . 1  ) )  
3 0  COi; T I R U Z  

' . ; R I T Z ( 6 , 4 0 )  
4 0  F G 2 i I k T ( / 3 : ; , 6 0 (  ' - '  ) )  

LI:!Z=5 1 
CALL i?P!JOTE( 1 ,  ' 0 1 . 0 4 ' )  
2ZTYZ; i  
3:; D 
S 3 ~ ~ 0 ~ T T ~ 1 7  - 

n n t - r ,  
RP0105 

b L ~ ~ C C C C C C C C C C C C C C C C C C C C C C C C C C C C C ~ C C C C C c c c c c c C c c : c C c c c ~ c c c c c ~ c c ~ ~ c c c c c c ~ c ~  
C r 

b 

c! > > >  C 
C  > > >  05- i !OV-73 P c1 

C  i > >  G 2 JOS ' iSOi l  C1 
'.a 

C > > i  3AT'i'ZLLE :IOJTii!lZST n 
I" 

C > i >  PO COX 9 9 9  n 
b 

C  > > >  R I C B L A : I 3 ,  ! I ! : .  9 9 3 5 2  C 
C  > > >  C 
C i > >  3 1 - D E C - 8 1  ( L A S T  I : O D I F I C A T I O ; i )  
C  > > i  !I F  SAK3USK' I  
C  c 
C  T H I S  9 0 t i T I : J S  GEi JEBATES :!I;!D R E P O R T  1 . 5  -- " J C I X T  FFiZCUEi:C'Y D I S T 3 I -  C  
C  2UTIOI i  OF K I I I D  S ? 2 Z D W .  C 
C  C 
C  D S S C 2 I P T I O : I S  OF TI iE  V A E I A B L E S  I : : I T I A L I Z Z 3  P-;!D 1/0 F I L Z S  L ' T I L I Z Z D  C 
C  3'1' TZiC RGUT1;JB CAI1 9E FCU:;D 111 THE P2OC; iX: ;  DOC'U';;S:!TBTIO;1 F I L Z ,  C  
C  ( ' lL?I: lD.  DOC")  . C  
'J C 
C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c c c c c c c c c ~ ~ c c c ! c ~ c c c ! c c c c c c c  

I I ICLUi IE  ' C I S C A T .  '?Ti]' 



1::CLUDZ ' R E " , .  FT;I '  
D1i:E;ISIO;I F P C (  3 )  
CO::;IOi! / R P F O 2 ; ! / C S I T E ,  C S I T Z A ,  C S I T L O ,  C;!O, C:;.:O:;, CY:!, C L Z 7 ,  ? L C = ,  LI;!:, P L T  
CO1;:lOi: /P!!S/P!JS 
2I ; IE; :SIG; i  ? F A C T (  3 )  
S E A L  C L 3 V ( 3 )  
ZEAL P C S ( 3 ,  1 7 )  
I i i T E G E i i  C S I T E ,  C S I T E A ,  C S I T L O (  1 9 )  , C:IO, C;IO;I( 1 5 ) ,  CT?,, PAGE,  LI :JE,  P L T  

.a C  > > >  I!ORhIiIG S T A C E  
ZEAL TSAIiTL 
I B T E C C 3  D , S  

C  > > >  SUi1 !iEAI! '.II:JDS AliD TOTAL 
DO 5 J = 1 , 3  
I F ( C L C P ( J )  . E Q . O )  GO TO 5 
DO 5 I = l , l 6  
P \ J S ( J ,  1 7 ) = P I I S ( J , I ) + P ! J S ( J ,  1 7 )  
I F i E I S D A T ( J , 3 3 , 1 ) . E Q . O )  GO TO 5 
?!is( J :  I ) = P ! ! S ( J , I ) / D I S D A T ( J ,  3 3 ,  I )  
COX TI l f  iJE 

- D O 6 i = 1 , 3  
I F ( C L E V ( I ) . E Q . O )  GO TO 6 
IF(l2ISDAT(I,33,17).~Q.O~ GO TO 6 
P ' A S ( 1 ,  1 7 ) = P W S ( I ,  1 7 ) / D I S D A T ( I ,  3 3 , 1 7 1  

5 COE; T I i I U E  
C  > > >  P 3 I N T  BEPORT B Z B D E 2  AT T O P  OF !:EX PAGZ 

CALL RPPAGE 
! J 'R ITE(~ ,  1 0 )  

1 0  F O R ; i A T ( / / / / 3 2 ,  I - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I /  - n 7,. 
O X L ,  ' 1 . 5  FREQUENCY D I S T i l I E U T I O l I  OF U I 3 D  S P S Z 2 ' /  - 2::, t --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - f  1 

C > i >  GZ:;ZZATZ ?Z?Oi?T  F C 2  E2,CS A- iAILAi3LZ 5 2 3 9 0 2  
I : Z I T E ( G ,  2 0 )  

2 C FG 3;;AT ( - 3X, 1-,,-1:~3' , 6 Z ,  ' L E V E L  A L l V Z L  2 LZVZL C 1 /  
- 8:;,1S?CED1,5::,?('COai:T 5 ' I /  
- $ X , 3 9 (  

C  > > >  COI:?UTZ A;:D ?RI; :T J F " u 0 R  T:I::C S P Z Z D S  < C - . 5 >  TO < 7 >  
30 3 5  L = 1 , ?  

3 5 COIi T I i I i J E  
DO 4 0  S = l , l 4  
E S = F L O A T ( S ) / 2 .  
cc 3 s  L = 1 , 3  

FPC(L)=DISDAT(L,S,l7]/PFi!CT(L) 
3 5 CO;;TI::UZ 

~ ' n - r m - r f  r 
. : i . r ~ ~ \  c, 3 C )  BS-.5, 2S,(DISDAT(L,S,17),F?C(L),L=1,3j 

3 0  F O I i ; ~ A T ( 3 : L , F 4 . 1  , ' - ' , 5 ' 4 . 1 ,  1 X , 3 ( 1 5 , F 5 . 1 ) )  
4 0  COi:TIIIL'3 
C  > > >  CO;;?UTE c!iIi) ?Ri:;T J F D  FOii  !;I:iS S T E E D S  < 7 . 5 >  TO < I S >  



i lC  60 S=15,20 
F!S=FLOAT(S)/2. 
a G  46 L=l,j 
FPC(L;=O. 
IF(FF!iCT(L).LE.3) GO TO 48 
F P C ( L ) = 3 I S 3 A T ( L , S , l 7 ) / P F r " . i C T ( L )  

43 C0;;TiIIiJZ 
',;7IT2(6,30) RS-.5,JS,(DIS3AT(L,S,17),PTC(L),L=1,3) 

5 0 C0i;TIiJUE 
DO 65 S=21,28 
ZS=FLOAT(S)-10 
DO 56 L=1,3 
F?C(L)=O. 
IF(?FACT(L).LE.O) GO TO 53 
FPC(L)=CiSDAT(L,S,l7)/?FACT(L) 

5 8 COT? TIi!Uil 
VRITE(6,30) i?S-l,?S,(DISDAT(L,S,17),FTC(L),L=1,3) 

6 5 COITTIiJUil 
DO 6 7  S=29,30 
2S=FLOAT(S)-10 
CO 60 L=1,3 
F?C(L)=O. 
IF(PFACT(L).LX.O) GO TO 6 3  
FPC(L)=DISDAT(L,S,l7)/PEACT(L) 

G S COZTIIIUE 

30 $8 L=1,3 
??C(L)=O. 
IF(PFACT(L).LE.O) G O  TO 78 
'??C(L)=JISDAT(L,31,17)/?FACT(L) 

7 2 C0;;TI::JE 
r;BiT5(6,70) (D?SDdT(L,31,17),F?C(L),L=1,3) 

7 0 FCr?;:kT(Ei:,'20.3-21.0 ',?(15,F5.1)) 
20 33 L=1,3 
F?C(L)=C. 
IF(TPBC?(L).LS.O) GO TO G8 
F?C(L)=DISDAT(L,32,17)/PFACT(L) 

m '7 o v  CO2'iI:i2Z 
:;21TE(6,71) (CISDAT(L,32,17),F?C(L),L=1,3) 

7 1 FOR;:E,T( 122, '>21.0f ,1;:,3(15,F5.1 ) )  
LIJ E= 5 4 
7 . 7 , -  .~:LLTE(S,SO) 3EIlSI 

ao SCF~:IAT( ISX, ;ECOVZRY RATZS' / 
i 
v 8X,'LEVEL h LEVEL B LEVEL C f /  
$ 82,2(F7.1,1X),F7.1) 
LI!JE=LIIJZ+ 3 
CALL R?IJOTE(1,101.051) 
- i n m t  n L A  A JLTJ 
3;: 9 
SUB3CUTI::I; RPO 1 O& 

C C C C C C C C C C C C C C C C 2 C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c c c c c c c c c c c c c ~ ~ c c c c ~ ~ c c c c c  . @J 



C  
C > > >  
c > > >  0 3 - i ! o v - 7 8  
C > > >  G R JOI;!;301i 
C > > >  3 X T T S L L C  ;IOT!TB:IEST 
C > > >  2 0  3 0 X  9 9 9  
Cr > > >  RICELA;;D,  !.!::. 9 9 3 5 2  
C  > > >  
C  > > >  3 1 - D Z C - 8 1  ( L A S T  ; I O D I F I C X T I O : J )  
C > > >  !i F  SAi1DUSi:Y 
C  C  
Z T I I I S  ROUfJTII iE  GZI iZRATES IJ IXD RZPORT 1 . 6  -- *CU::ULE.TI'JE T"nGUZ:;CY C  
C  D I S T 2 1 3 i l T I O i i  OF !;'I:!D S P E S D " .  C  
C  n 

u 

C D E S C R I P T I O I l S  OF THE V A R I A 3 L E S  1 : J I T I A L I Z X D  AiJD 1 / 0  F I L Z S  U T I L I Z Z C  C  
' C ai '  TIIE ROUTI I IE  CAI: B E  FOUrlD I I J  THE PF!OGEAI'I DOCU!:ZiITATIO:J T I L E ,  C  

C  ( " ~ l I I T D . D O C w ) .  C  
n 
Y 

r. " 
- C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c c c c c c c c c c c c c c c c c ~ ~ ~ ~ ~ C : ~  

I I ICLUDE ' D I S D A T .  FTU l 
C0iI:;Oi-I / 3?FOFl i . : /CSITE,  C S I T E A ,  C S I T L O ,  C!.lO, Ci;OIi, CYR, CLEV , PAC-2, L I l I 3 ,  P L T  
2 3 A L  CLZV ( 3 )  
I I ITEGEX C S I T 3 ,  C S I T E A ,  C S I T L O (  1 0 )  ,C110, C:.IOid( 1 5 )  , C Y R ,  ?AGZ1 L I I : E l  P L T  

C  > > >  !!ORKING S P A C E  
REAL TSI IPL  ( 3 )  , C F D P C T (  3 
1; iTEGZR C F D A I I S ( ? ) , D , S  

C > > >  P B I I ? T  E E P O R T  HEADEF! AT T O P  OF rlZt1 PAGE 
CALL RPPAGE 
! Y R I T Z ( S ,  1 0 )  

1 0  F O Z ! i A T ( / / / / 8 X ,  l - - -  ' y 4 7 ( ' - ' ) / 3 X ,  ' 1  . G 1 ,  - 2 X ,  ' C Z i I U L A T I ' J Z  FRZQUEIICT D I S T I ? I Z U T I G i ;  OF ;JI::D S T E E D ' /  
- 3 " A ,  I--- ' , 4 7 ( l - ' ) /  
- / /19>! ,  ' L S V S L  A 1 , 9 X ,  ' L E V E L  B 1  , 9 X ,  ' L Z V E L  C 1 /  
- z::, 1 ----- ' , 3 ( '  ---,,-,,-,--l 1 / - 8X, l :/I:lD , 3  ( l C r ' 3  C F 3  l ) /  - 8 X , ' S ? E E D 1 , 3 ( '  (A331 ( $ 1  ' ) /  
- ' ----- 1 , 3 ( '  ,---- ,,-,-' > / > 

C  i > >  C0;:PiJTE A;iD P R I ; J T  C F D ' S  FGR EAC:i '.IS A I i D  EACS LZVZL 
DO 2 0  L = 1 , 3  

TSii?L(L)=DISDAT(L,33,17)/100.0 
C F D A B S ( L ) = O  
C F D P C T ( L ) = O . O  

2 0  C O i i T I X U E  
S P = O .  
DO 7 0  S = 1 , 3 2  
30 3 0  L = 1 , 3  

I F ( C L t V ( L ) . L E . O )  GO TO 3 0  
CFDADS(L)=C7DA2S(L)-rDISi)dT(L,S,17) 

I F ( T S ; : P L ( L )  . G T . O .  GO TO 25  
C F D P C Y ( L ) = O . O  
GO TO 26  
COi: TI:;U E 



CFDPCT(L)=CFDA3S(L)/TS;;?L(L) 
2 6  Co i l  T I J L J Z  

3 0  COX T I ; I i i E  
I F ( S . G T . 2 0 )  S P z S P 7 . 5  
S ? = 3 ? 1 . 5  

I F ( S . Z Q . 3 2 )  GO TO 3 2  
r r n r m ~  . , r , ~ s ~ ( 6 , 5 0 )  SP, - ((CFDS2S(Lj,CFDPCT(L>),L=1,3) 

5 0  F O R I l A T ( 6 X , F 4 . 1 ,  1 : : , 3 ( 1 9 , F 7 . 2 ) )  
GO TO 3 3  

3 2 COi: T I i I U E  
' : i R I T Z ( 6 , 5 1 )  ((CFDA3S(L),CFDPCT(L)),i=1,3) 

5 1 F O R : l A T ( 7 X ,  ' > 2 1 . 0 ' ,  1 : : , 3 ( 1 9 , F 7 . 2 ) )  
3 3 C 0 : ; T I J U Z  

7 0  C O i i T I X U E  
L I ; Y ' E = 5 8  

C  > > >  CALL COTE ROUTIFIE FOR OPTIOIJAL F 0 O T ; I C T Z S  
CALL 9 P : ! O T E ( 1 , ' 0 1 . 0 6 ' )  
2 S T U  I13 
EX D 

C  C  
C  > > >  C  
C  > > >  0 5 - M O V - 7 8  C 
C  > > >  G R JOIiNSOi: P '4 

C  i > >  S A T T E L L Z  :IORTHY!EST C  
C  , i >  PO 5 0 X  9 9 9  C  
c ;i> z ~ c e ~ a : : ~ ,  I!;;. 9 9 3 5 2  c 
C  ;>> C  
C  > > >  3 1 - D S C - 3 1  (LAST : ! 0 3 I F I C A T I O i i )  
C  > > >  :: % SA;JDUS:<Y 
C  2 
C  T B I S  ,70UTI!;E GEi!ZRATXS !?I:?D RZPOPIT 1 .7  - -  "!tI:!D SPZLD ?3: ;S iS ' ib ; ICZ 2 
C F 3 Z G U Z i i C 1  ( L Z V Z L  d 0 ; i L X ) " .  C 
C  C 
C  3 E S C Z I P T I O i i S  OF TZiZ V A 3 I d 3 L Z S  1 : : I T i h L I Z Z D  t?XD I / 3  F ' I L 2 S  ' J T I L I Z 2 2  9 

ir 

C 2iC ' X Z  2GL'TI:IZ CA;I 2c FCU;:D I:! T:IZ ?ROG?A;: 3CCU:iZiiT.<TIOii  I " iL2,  P i, 

C  ( " ' : I ; I D . D O C n ) .  C 
C  ,- " 

C C C C c C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c C c c c c C c c c c c c c c c c c c c c c c ~  
CG:I;;Oil / 3 P F O R i , / C S I T E ,  C S I T Z A , C S I T L O ,  C;iO, Ci:GIl, CYR, C L Z * J , P X G ~ , L I ~ ! ~ , T L T  
CO;i!.iO;! / L O O P / L O O P ,  L Y 2 ,  L Z l i G T I I  
CO.I::Oii / : III!DAT/TPS:iPL, :iI:;DAT 
I IJCLUDE ' T Z R S I S .  F T i i '  
2 Z A L  C i E T J (  j) 
I;!TZGZT. C S I T Z ,  C S I T E A ,  C S I T L O (  1 0 )  ,C:!O, C:IOiI( 1 5 )  , C ' i y ,  TAC-Z, L I X 1 ,  F L T  

C  > > >  ! ? O 3 X I i J G  S P A C Z  
C > > >  G S 3 E 3 A T S  E Z P O R T  FCR EAC3 A C T I V E  SE:iSOR:: 
C > > >  
C  > > >  3 AT P R E S E I i T ,  T S I S  R 3 P O R T  I S  GS;IZPIATE3 FOZ LZ'JZL " A "  0 ; :Li ' .  
C > > >  T I I I S  DEFAULT COT!DITIOii : :BY i3E A L T t R E D  3:' C:!A;!GI;!G TI52 



C > > >  U P P E R  L I : : I T  Or' T:-fZ FOLLO!II:!G "30" STAT"'"" A i a ~ d ~ .  T.  
C  > > >  

30 9 0  i = l , l  
I ? ( C L Z ' J ! L ; . L Z . O )  GO TO 9 0  

C  > > >  CO; I?LETZ ? Z E S I S T A ; i C Z  T A L L I Z S  
C  > > i  P 3 I : i T  E Z P G i i T  EZADI:!G AT T O P  OF XC:: ? d G C  
30 C A L L  E P P A G E  

! : R I T E ( 5 , 4 0 )  L + G Q  
G0 ?()R;:kT(////a;:,  1 - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I /  - 8 3 ,  ' 1  .7 :JI i?D S P E E D  P X R S I S T Z B C E  F 3 Z G U Z 2 C Y 1  , 

- 2 X , ' ( L Z V E L  ' , A l , ' ) ' /  
- 1 ................................ ' / / / 
- 1 3 X ,  ' :JUiiEZR OF OCCCEZ!CES1  / - :I:, ' ----- .................................. - .-. ' / - 1  a:<, l : J i i i D  S P E E D  C L A S S ,  , . , L L T E ~ S / C S C '  / - S X , ' l i O U 3 S 1 , 5 X ,  ! <  3 3 - 4  4 - 5  5 - 6  6 - 7  7 - 1 2  1 2 - 2 0  > 2 0 ' /  - 3;:, ' ----- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ' / )  

C  > > >  OUTPUT R Z P O 2 T  D E T A I L  
I F ( L C O P . S G . 2 )  GO TO 6 2 0  
I F ( T ? S i : P L . L X .  7 4 4 )  G O  TO 6 2 0  
' . j E I T Z ( 6 , 5 0 )  ( P E R S I S ( L 1 1 , J ) , J = 1 , 8 )  
: i l ? I T E ( 6 , 5 1 )  ( P Z B S I S ( L , 2 , J ) , J = 1 , 8 )  
! J ! ? I T E ( 6 , 5 2 )  ( P E R S I S ( L , ? , J ) , J = 1 , 8 )  
i l R I T Z ( 6 , 5 3 )  ( P E R S I S ( L , 4 , J ) , J = 1 , 8 )  
: ! 2 I T 3 ( 6 , 5 4 )  ( P E B S I S ( L , 5 , J ) , J = 1 , 8 j  

5 0  FCFi : ; kT( lOX,  1 < . 1 1 , 4 ~ C , 5 ( 1 4 ) 1 1 ~ i , 1 4 , 2 ~ ~ l 1 4 , 1 ~ ~ l 1 4 )  
5 1  2 'O2 : :AT(8Xl1  . I - . 2 ' , 4 X , 5 ( 1 4 ) ,  l X l  I 4 , 2 X 9 I 9 ,  l X , I Q )  
5 2  F O i ? : : A T ( 3 X , '  . 2 - . 4 ' , 4 : : , 5 ( 1 4 )  , 1 : 1 , 1 4 , 2 : < , 1 4 ,  1 X , 1 4 )  
5 3 ? 0 3 ; . A T ( 8 X l 1  - 3 - . 3 ' , 4 : 1 , 5 ( 1 4 ) ,  1 X , 1 4 1 2 ~ : , 1 4 ,  1 X 1 1 4 )  
5 4 ?'3:liAT(CX, ' . 8 -  1  ' ,4:! ,  5 ( 1 4 ) ,  1 ~ , 1 4 , 2 : : ,  l Q 1  1X9 1 4 )  

2 1 =  1  
38 7 0  : 1 = 6 , 2 3  
3 i = R I + . 5  
IF(K.ST. 1 3 )  i i I = R I + . 5  
I F ( : ; . G T .  1 6 )  2 1 = ; 1 + 1 .  
: ! z I T ~ ( ~ , ~ o )  ar,(rzasrs(L,::,~),~~l,l) 

5 0 ! ? @ 2 : : A T ( 9 : ~ , F 4 . 1  , 4 L l 5 ( I 4 ) ,  I::, 1 4 , 2 X , I 4 ,  l X ,  1 4 )  
7 0 COI;  T I i i U E  

' i E I T Z ( 6 , S O )  ( P Z 2 S ; S ( L , 2 4 , J ) , J = l 1 3 )  
2 0  FOi?:lAT( I O X ,  ' > 2 0 1  , 4 X ,  5 ( 1 4 ) ,  I;:, 1 4  , 2 X ,  1 4 ,  I::, I h / / 8 X , 3 5 (  '- 'I 

C G  TO 5 9 9  
5 2 0  COi1TI;IUE 

30 5 3 0  I = 1 , 2 3  
: i i l I T E ( 6 , 6 5 1 )  I ,  ( P E B S I S ( L , I ,  J ) , J = l 1 8 )  

* 5 5 1  ~ C 2 i i ~ T ( 1 1 X , 1 2 , 4 ~ , 5 ( 1 ~ ) , 1 X , 1 4 , 2 ~ ~ , 1 4 ,  1 X , I 4 )  
6 3 0  C0:;TI::US 

' A R I T E ( 6 , 6 5 2 )  ( P Z R S I S ( L l 2 4 , J ) , J = 1 , 8 :  
6 5 2  FOi?;:kT( lo;:, ' > 2 3 l  , 4 X 1 5 ( i 4 )  , I::, 1 4 , 2 : : , 1 4 ,  I:<, 1 4 )  
6 9 9  C0;;TI:riJE 

~ 1 ; ; 2 = 5 2  
9 0 - '7 77 c C Oii TI  i d  J -r 

C  > i >  CALL ::OTE EGUTI!IE FOE O?TIO;!AL FCOTXOTES 



C A L L  3 P : ? O T E ( I ,  1 0 1 . C 7 1 )  
- 3 - 7  - r ,  
.I id A J : h i ,  

D 
S i J 3 R O g T I : : z  B p q  1 0 %  

C C C C C C C C C C C C C C C C C C C C C C C C C C C Z C C C C C C C C C C C C c c c c c c c c c ~ ~ c c c c C c c c C ~ c c Z C c c ~ c c c ~ c  
C  m u 

C  > > >  C 
C  > > >  0 2 - ; ! 0 V - 7 6  C  
C  > > >  G I: J O I i l i S O K  -! 

ir 

C > > >  B A T T E L L E  N 0 R T H : ; E S T  C  
C  > > >  P O  B O X  9 9 9  C  
C  > > >  3 I C E L A i ? D ,  !!iI. 9 9 3 5 2  C - 
C > > >  C 
C  > > >  3 1 - D S C - 8 1  ( L A S T  : : O D I F I C A T I O i J )  
C  i >>  ! I  F SA:JDUS::Y 
C  

& 
C .  

C T 5 I S  B O U T I I I E  G E I I E R A T E S  I I I B D  S E P O R T  1  . 9  - -  "?C!ISil LA:J "c<?O;;Z1;T1'. C  
C  C 
C  D Z S C Z I P T I O l i S  O F  T H E  V P R I A i 5 L E S  I I J I T I A L I Z Z D  A::D 1 / 0  F I L E S  C ' T I L I Z Z D  C .  
C 3Y T I i Z  I ? O U T I ! i E  CAI; B E  F O i l I I D  I!: T I i E  P R O C R A i :  C C C U ; I Z I J T A T I O I i  F I L J ,  C  
C ( " I J I B D . D O C n )  . C  
C  m i, 

C C C c C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C c c c c c c c c c c c c c c c c c c c c c c C c c c c c c c c c  
I I !  C L  U D E  ' :JSVS!ID. F ' I T b J  ' 
I I I C L U D 3  ' S P E E D S .  FT;l ' 
I I J C L U D E  ' D I S D A T .  F T N  
CO!I;IOIJ / i?PFOR:i /CSITX, C S I T E A ,  C S I T L O ,  C i i O ,  C i I O i J ,  C Y R ,  C L E S T , ? ? . G 3 , L I : : Z ,  ? L T  
C O ! ; i . I O ; l / C O E F / : ; ( 3 )  , X D ( 3 )  , P ( 3 )  , a 1  ,I32 
R 3 A L  C L Z V ( 3 )  
I : I T 3 G E r 7  C S I T S ,  C S I T Z A ,  C S I T L O (  1 0 )  ,C::O, C::O;;( 1 5 )  , C Y 2 ,  P A G E ,  L I Y z ,  ? L T ,  2 

C > > >  : I O A X I ; I G  S P A C 3  
Z E A L  USA, ;!SEi, , I i C ,  A A Z  , A 3 C ,  A A C ,  :iD 
Z E A L  A L P H A ,  Z U P ,  Z L G ,  Z A ,  2 3 ,  Z C  , ! I S ' J P , : I S L O  
D 1 : i Z i I S I O i i  2:: ( 3 )  

C  
C  i > >  P R I I ? T  2 E P O C T  HCADI:!G A T  T O ?  OF A :!E!; .?AGE 

C A L L  R P P A G E  
: . - i ? I T 2 ( 6 , 1 0 )  

1 0  ( ,  ....................................... / - 3X, ' 1  .8 ?O!IER LA!? Z X P G I I E I J ' T  Ai!D ! I / D  S I S T 2 1 3 G T I O i ; ' /  - , ....................................... ' / / /  - E X ,  l ; I I ; i D  D i Z 1 /  - 311, ' ( ; L E V  A )  , 2 : : , 4 (  ' A L P B d  ' ) /  - 1 Q - 7  ",, ( a , s )  ( 2 , ~ )  ( A , c )  ( A , ~ , c )  ;A a - 
;c u , 7 C 1 /  - 3X,8( ' - ' ) , 2 X , 4 4 ( ' - ' ) I )  

L I T 1  E= 2 5 
C  > > >  P S I ; ! T  O1;E Z E ? O R T  LI;:; F O B  E A C S  :II :?D D I 3 Z C T I O ; I  

::c=o . O  
D O  C O  D = 1 , 1 6  
7 . "  . * a A = O .  0 
I!Sij= 0 . 0  
! J S C = O  .O  



:!=o 
IF(:;SV9!i"U1,D12).LE.3.0) GO TO 2 0  . . , ,SA=I. 'SVS:;2( 1 ,  D ,  3 )  /:lSVS!ID( 1 , D , 2 )  
:!= 2-r 1 

l ) = L O G ( ; : S A )  
: : ( 1 ) = L O G ( C L 3 J ( l ) j  

2  0 1 7 ( ' . : S 1 J S ; l D < 2 , D , 2 )  . L E . 0 . 0 )  GO TO 3 G  
I:SE=!?SSS:!C ( 2 ,  D,  3 ) /!:SVS;:D ( 2 ,  D ,  2 ) 
I!= i l t  1 
:;E(:J)=LOG(!:SB) 
X ( : J ) = L O G ( C L E V ( 2 ) )  

3 0  I F ( : ; S V s ! ? D ( 3 , D l 2 )  . L S . O  . O )  G O  TO 4 0  
L;SC=llSVS:lD ( 3 ,  D l  3 ) /'.1STJS;:D ( 3 ,  D l  2 ) 
I! = i lT 1  
XD(2:) = L O G ( Y S C )  
X ( : : ) = L O G ( C L E V ( 3 ) )  
I T ( X . L T . 3 )  GO TO 43 
CALL COZFG 

. 4 0  LI: :Z=LI;:Z+ 1 
5 1 COETI I JUE 

AbB C = E 2  
Z A = C L E V ( 1 )  
Z 3 = C L 3 V  ( 2 )  
Z C = C L Z V (  3 )  
A A 3 = A L P S A ( Z A ,  ZE, ! ISA,  :isa) 
A d C = A L P B k (  ZA, Z C ,  VSA, I i S C )  
A i3C=ALPHk(  ZS, Z C ,  I S E ,  ' J S C >  
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