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PREFACE

This work was conducted under contract with the Idaho Nuclear Energy
Commission for Project Aquilla, a wind energy survey for the Upper Snake
River Plain.
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WIND ENERGY FLUX CALCULATED FROM INEL SENSOR NETWORK DATA

John H. Cate
Robert G. Nisle!

Computer programs  to calculate root mean cube of wind-
speed, developed for Project Aquilla, are presented with
details of their use. Data from the |daho National Engin-
eering Laboratory (INEL) wind sensing network for 1968 through
1970 and 1972 through April 1975 serve as input. From these
data, the programs calculate the available energy flux for
the upper Snake River plain.

1. INTRODUCTION

Computer programs (Appendix A, B, and C) have been developed to calcu-
late the root mean cube, Vrmc, of the windspeed. Input data are from the
Idaho National Engineering Laboratory (INEL), formerly the National Reactor
Testing Station (NRTS), wind sensing network which encompasses most of the
Upper Snake River Valley in southeastern Idaho. Data are available for the
years 1968-1970 and 1972-1974 in generally complete form. Data for 1971 and
January 1972 have not been reduced from the recorder strip charts, and hence
could not be used for the calculations. Data for January through April 1975
are also included.

Sensor height is listed with the values calculated from 1968-1970 data.
It is not included with the 1972-1975 values since the telemetry sensors were
at fixed heights (table 1).

2. SENSOR STATION INFORMATION

The INEL network covers most of the Upper Snake River Valley, the great-
est sensor density being located on and near the INEL proper. The sensor
station locations are shown in figure 1. A unique three-letter call sign has
been assigned to each station.

Call signs are listed below with the geographical name of the station
and a description of the location. Any peculiar local influences, such as
canyon winds, are noted. '

1 )daho Nuclear Energy Commission, Idaho Falls, Idaho.




Table 1. Alphabetiecal List of Telemetry Statione According to Call Sign.

Wind Sensor Height

Call Sign General Geographic Location (Meters)
ABN Aberdeen, Idaho 15.2
ARC Arco, Idaho 15.2
BDM Blue Dome, Idaho 15.2
BLG INEL Burial Ground 22.8
BLK Blackfoot, Idaho 15.2
BSN Big Southern Butte, Idaho 15.2
CFA INEL Central Facilities 15.2
DBS Dubois, Idaho 15.2
DUN INEL Dunes area 22.8
EBR 2 Experimental Breeder Reactor II, INEL 73.2
HMR Hamer, Idaho 30.0
HOW Howe, Idaho 6.1
IDF Idaho Falls, Idaho 15.2
KTB Kettle Butte Idaho 22.8
MIN Minidoka, Idaho 15.2
MTV Monteview, Idaho 30.0
NRF Naval Reactor Facility, INEL 15.2
PBF Power Burst Facility, INEL 15.2
RBT Roberts, Idaho 15.2
RCH Richfield, Idaho 15.2
ROV Rover, INEL 15.2
STA St. Anthony, Idaho 15.2
TAN 1,2 INEL, Test Area North 6.1/42.7
TBR Tabor, Idaho 15.2
TRN Terreton, Idaho 15.2

ABN - Aberdeen, Idaho.

Station is 7 miles north of town on Idaho

39.

ARC - Arco, Idaho. Station is southeast of town off U. S. 20/26. Station is
somewhat influenced by airflow from Big Lost River Valley loca
northwest.

ted to the
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Figure 1. INEL wind sensing metwork stations in southeasterm Idaho.

- Blue Dome. Station is off Idaho 28 approximately 8 miles northwest of
Jjunction of Idaho 28 and Idaho 22 in Birch Creek Canyon. Predominant

flows are up- and down-canyon flows.

- Burial Ground. Station is dn INEL near the old EBR I.

- Blackfoot, Idaho. Station is approximately 4 miles northwest of the

city.

- Big Southern. Station is approximately 11 miles southwest of Big
Southern Butte in Butte County on county line.

Central Facilities. Stations are on INEL in the Central Facilities
Area near Building CF-690.

- Dubois, Idaho. Station is just east of town.

- Dunes. Station is on INEL approximately 6 miles south of Test Area~

North.




ERB2 - Experimental Breeder Reactor 2. Station is on INEL at Argonne West
facilities.

GRD3 - Grid 3. Station is on INEL just south of fire station #2.
HMR - Hamer, Idaho. Station is northeast of town on Hamer Butte.

HOW

Howe, Idaho. Station is on Idaho 22 east of town nearly centered in
mouth of Little Lost River Canyon. Station is influenced by up- and
down-canyon flows; down-canyon flows may be quite strong.

IDF - Idaho Falls, Idaho. Station is on airport beacon tower, apparently in a
slight depression; winds recorded are generally lower than those re-
corded at other stations in area.

IET - Statioﬁ is on INEL at Test Area North. Station is influenced by down-
canyon flows from Birch Creek Canyon.

KID - Idaho Falls, Idaho. Station is at radio station KID.

KTB - Kettle Butte. Station is on U.S. 20 approximately 14 miles west of
Idaho Falls.

LFT - Loss of Fluid Test. Station is on INEL at northern end of site. Sta-
tion is influenced by Birch Creek down-canyon flows. (No data available).

MIN - Minidoka, Idaho. Station is approximately 4 miles northwest of town.

MTV - Monteview, Idaho. Station is approximately 5 miles north of town.
Location is generally out of flow from Birch Creek.

NRF - Naval Reactor Facility - INEL.

PBF - Power Burst Facility - INEL.

RBT - Roberts, Idaho. Station is approximately 2 miles north of town.
RCH - Richfield, Idaho.

ROV - Rover. Station is on INEL near east central boundary of site.
SPT - SPERT Reactor Facility on INEL.

STA - St. Anthony, Idaho. Station is approximately 2 miles southwest of
town on U.S. 20/191.

TAN - Test Area North. Station is on northern part of INEL. Station is some-
what influenced by Birch Creek drainage flow.

TBR - Tabor, Idaho. Station is on U. S. 26.

TRN - Terreton, Idaho. Station is approximately 3 miles southeast of town.
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3. PROGRAMS
3.1 Program AQUILLA/1968-1970

This program (Appendix A) processes hourly averaged data and calculates
the root mean cube of velocity on a monthly and annual basis.

The data, now stored on magnetic tape, were loaded from cards. The data
tape was written through the use of a buffer called BUFOUT; hence it must be
read through the use of three statements, namely: CALL BUFIN (1,LA,1488,1T,
IC) CALL BUFDLY (1,0,0,IT,IC) and IF (IT.EQ.3) GO to 16. The last statement
is an end-of-file check. The variables in BUFIN are the unit number (1),
array name (LA), number of 8-byte segments in a record to be read, a status
report, and the actual number of 8-byte segments read. For a tape written
with a conventional FORTRAN WRITE statement, these three statements may be
replaced with a READ statement, e.g., READ (1,END=16) LA.

Data statement NDAMON supplies the number of days in each month to the
program. A check is included to put an additional day in February if the
year is a leap year.

Input control and program information are supplied to the program with
seven input cards (table 2). The first card contains six control parameters.
Parameter 1 is IYEAR which is the year of interest, e.g., 1969. The second,
NSTA, is the number of stations; NMON is the number of months of data to
process. In present form this is a dummy variable. NSKP is a record skip
control. For three years of data on one tape file NSKP=365 would allow pro-
cessing to begin with the second year. Set=0 to start with the first record.
MST is the number of the first month to be processed, e.g., 1 for January.
NSTOP, the last parameter, is a control on the number of records to process,
e.g., NSTOP=365 will process for a full year. If the year is a leap year
NSTOP 1is incremented to 366 within the program.

The next two cards contain the station names; up to 25 stations can be
processed at once in this program. Both cards are required even though only
one may have information. These cards are followed by two cards that contain
up to 25 channel numbers. The channel numbers allow the program to select
the proper i components of the data array LA (i,j). If, for example, the
first data appear in LA (i,6) where i-1,24, setting NCH(1)=6 goes to LA (i,
NCH(1))=LA(i,6) and processes data. Both cards are required. Zeros are not
Tegal subscripts and should not appear between two good numbers. However,
only NCH(1) through NCH(NSTA) are used; hence zeros may appear on the cards
after the last good data channel.

The last two cards (both are required) contain the sensor heights above
ground.

Output is printed with subroutine PRINT. Listed are the station names,
sensor height, Vymc, number of data points available, and the percent of data
available for each month and annually (Appendix D).

Execution time for a full year of data is approximately 16 seconds.
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Table 2. Input Summary for Program AQUILLA/1968-1970

Card Card Input
Number Cols. Para. Parameter Description
1 1-5 1YEAR Year of data, e.g., 1969
1 6-10 NSTA Number of stations, maximum of 25
1 11-15 NMON Number of months of data to process
1 16-20 -~ NSKP Number of records to skip to first record
1 21-25 MST Number of starting month
1 26-30 NSTOP Number of records to process
2 2-5 NMSTA(1) Name of the first station
2 76-80 NMSTA(16) Name of the sixteenth station
3 2-5 NMSTA(17) Name of the seventeenth station
3 41-45 NMSTA(25) Name of the twenty-fifth station
4 1-5 NCH(1) Ith component of first station
4 76-80 NéH(lG) Ith component of sixteenth station
5 1-5 NCH(17) Ith component of seventeenth station
5 41-45 NéH(ZS) Ith component of twenty-fifth station
6 1-5 HT(1) Height of first sensor
6 S 76-80 HT(16) Height of sixteenth sensor
7 1-5 HT(17) Height of seventeenth sensor
7 41-45 Hf(25) Height of last sensor




3.2 Program AQUILLA/1972-1973

The program, listed in Appendix B, processes hourly averaged telemetry
data and calculates the root mean cube of the windspeed on a monthly and annu-
al basis. The hourly averages are vector averages of readings made at Six-
minute intervals and may produce lower results than the strip chart reductions.

As in program AQUILLA/1968-1970, NDAMON supplies the number of days in
the months and corrects for leap year. NAMMON supplies the names of the
months.

Input controls (table 3) are much simpler than those of AQUILLA/1968-1970.
NRSTA is the number of stations; IYEAR is the year of interest. NSTOP is the
stop control, incremented for leap year. INREAD is the read selection, set =
1 to use a FORTRAN READ; set = 0 to use BUFIN read. The second card contains
IDSTRT which controls the starting record. It is the month and day of the
first record to be processed. The last two cards contain the station name.
Both are needed even though only one may contain information. Channels are
not selected in this program as the telemetry data are fixed in a set order.
Sensor heights are not included as these are fixed as listed in table 1.

Execution time for this program is approximately 15 seconds for a fu]]
year of data. Output is shown in Appendix E.

Table 3. Input: Summary for Program AQUILLA/1972-1973

Card Card Input Para. Description
Number Col. Para.
1 1-5 NRSTA Number of stations
6-10 1YEAR Year of interest, e.g., 1972
11-15 _NSTOP Number of records to process
16-20 INREAD Read format control a for BUFIN
1 for READ
2 | 1-10 IDSTRT Month and day of starting record ex 0101
3 1-4 NSTA(]) Identifier of first station
3 76-80 NSTA(20) Identifier for station twenty
4 1-4 NSTA(21) Identifier for station twenty-one
4 41-44 NSTA(31) Identifier for station thirty-one
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3.3 Program AQUILLA/1974-1975

This program (Appendix C) calculates the root mean cube of windspeed from
the 6-minute (integrated) telemetry data from the INEL telemetry network. The
program is flexible enough to use whenever 6-minute telemetry data are avail-
able. Estimated execution time for a full year of data is 12 minutes al-
though this will vary with the number of stations and with.the percentage of
completeness of the data.

Since these data are stored on tape with a separate file for each month
only three input parameters are required (table 4). The first parameter,
IYEAR, is the year of data. The second, NRSTA, is the number of wind stations
+ 2. The two is added to include the date and time blocks. No channel con-
trols are needed as the data are in a fixed and set order. The third para-
meter is NRMON which is the number of months to process. A check is made for
leap year and necessary adjustments made when one is encountered.

At each point the velocity must be calculated from the voltages contained
in the record. This calculation is the primary reason for the increase in
execution time for this program compared with the other two.

Printing is done through subroutine PRINT which contains the formats,
month names, and station names. Station names are entered into the program
by means of a data statement; should the need arise they could be read in from
a data card. Printouts for each month and for the year list the station name
along with Vymc, the percent of available data, the actual number of data
goint§ and the maximum velocity for the month (monthly summaries only) (Appen-
ix F).

Table 4. Input Summary for Program AQUILLA/1974-1975

Card Card Input
Number Cols. Para. - Parameter Description
1 1-5 IYEAR Year of interest
1. 6-10 NRSTA Number of stations
1 11-15 NRMON Number of months of data




4. METHODS AND CONCLUSIONS

Since the data were from sensors at various heights, a correction to a
common height was performed to make the data meaningful. The average root
mean cubed velocity was determined for each sensor height at each statijon.
The arithmetic mean was calculated for each sensor height. These data were
then plotted against height, and the best-fit curve of the data was deter-
mined. This curve was then used to correct the velocity at each station to
a common height of 15.2 m.

A conversion of the velocity data to watts/meter‘2 was performed and the
results plotted (figure 2).. A maximum resulting from the Birch Creek Canyon
airflow is evident around BDM and the north end of the site. A second maxi-
mum occurs around HMR possibly owing to the exposed location of the station
allowing it to feel some influence from the Birch Creek outflow. A third
maximum occurs over the high ground around EBR 2.

Al

Figure 2. Wind energy in watts/heterZ from velocity data of INEL
wind sensing network in southeastern Idaho.
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The Tow point around DUN is possibly due to a flow stagnation point
Tocation in that area. The extreme Tow at STA appears unreasonable and is
possibly a result of the peculiarities of the sensor Tocation or erroneous
data.

In general, more wind power appears to be available in the upper regions
of the upper Snake River plain than in the Tower regions.

Table 5 Tists the ratio of the monthly root mean cubed velocity to the
annual mean for the data aggregate. Table 6 lists the same information for
CFA. In general, winds across the upper Snake River plain are stronger in
the spring with April appearing to have the most wind energy available.
Lighter winds occur in the fall.

Table 5. Ratio of Monthly Root Mean Cubed Velocity for All Stations
Combined to Yearly Value for All Data.

" Month Ratio
Jan 1.4
Feb 0.8
Mar 1.3
Apr 1.6
May 1.2
Jun 1.1
Jul 0.9
Aug 0.7
Sep 1.0
Oct 0.9
Nov 0.9

0.9

Dec

From this preliminary data survey it would appear that wind generating
stations may be feasible on the Upper Snake River Plain as a supplementary
power source.
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APPENDIX A: Program AQUILLA/1968-1970

PROJECT AQUILLA PROGRAM TO CALCULATE ROOT MEAN CUBED VELOCITY
FROM HOURLY AVERAGED DATA TAKEN FRON STRIP CHARTS
PROGRAM WILL HANDLE UP TO TWENTY FIVE STATIONS
DIMENSION NR(25),NCH(25),HT(25),VCUBE(25),VMAX(25),P(25)
DIMENSION VSUM(25),NDAMON(12),NSUM(25),NMSTA(25)
INTEGER HTNOM

INTEGER*2 LA(24,31)

DATA NDAMON/31,28,31,30,31,30,31,31,30,31,30,31/
FORMAT (16I5)

FORMAT (16(1X,44))

FORMAT (16F5.0)

READ (5,01) IYEAR,NSTA,NMOM,NSKP,MST, NSTOP

READ (5,02) (NMSTA(I),I=1,25)

READ (5,01) (NCH(I),I=1,25)

READ (5003) (HT(I),I:]..ZS)

NMON IS THE NOMBER OF MONTHS OF DATA TO PROCESS
NSKP IS THE NUMBER OF RECORDS TO SKIP

MST IS THE NUMBER OF THE FIRST MONTH PROCESSED
NSTOP IS THE MAXIMUM NUMBER OF RECORLS TO PROCESS
CONFAC=0, 44704

ZERO OUT ACCUMULATORS

DO 10 I=1,25

P(I)=0.0

VCUBE(I)=0.0

NSUM(I)=0

NR(I)=0

VMAX(I)=0.0

VSUM(I)=0.,0

DENT=0

NREC=0 .
THIS CARD IS NEEDED TO PRINT OUT THE LAST MONTH'S DATA
NSTOP=NSTOP+1

LEAP YEAR CHECK

IF(MOD(IYEAR, 4) .EQ. 0) NDAMON(2)=29
IF(MOD(IYEAR,4) .EQ., 0) NSTOP=NSTOP+1

SKIP TO THE STARTING RECORD

IF(NSKP .EQ. 0) GO To 11

DO 12 N=1,NSKP

CALL BUFIN(1,LA,1488,IT,IC)

CALL BUFDLY(1,0,0,IT,IC)

IF(IT .EQ. 3) GO TO 100

PROCESS DATA

CONTINUE

CALL BUFIN(1,L4,1488,IT,IC)

CALL BUFDLY(1,0,0,IT,IC)

IF(IT .EQ. 3) GO To 16

NREC=NREC+1

IF(NREC .GT. NSTOP) GO TO 19

MONTH=L4(1,1)/100

IF(MONTH .NE. MST) GO TO 16

MST=MONTH

13




m 1“ 181 » 2"
DO 15 J=1,NSTA
IN=LA(I,NCH(J))/100
V=LA(T,NCH(J ) )=100*IN
IF(V .GT. 09.0) GO T0 15
VOURE(J ) =VOUidi( d j v vHs
NR(J)=NR(J)+1
IF(VMAX(J) LT. V) VMAX(J)=V
15 CONTINUE
14 CONTINUE
GO TO 13
MONTHLY VALUES
16 DEN=NDAMON(MST)*24
MST=MONTH
DO 17 J=1,NSTA
IF(VCUBE(J) .EQ. 0.0) GO TO 17
VSUM(J )=VSUM(J)+VCUBE(J)
VCUBE(J )=VCUBE(J ) /NR(J)
VCUBE(J )=ALOG(VCUBE(J)) /3.0
VCUBE( J )=EXP( VCUBE(J ) ) *CONFAC
VMAX(J)=VMAX(J ) *CONFAC
NSUM(J }=NSUM(J ) +NR(J)
P(J)=(NR(J) /DEN)*100.0
17 CONTINUE
DENT=DENT+DEN
KC=0
HTNOM=MONTH~1
IF(HTNOM EQ., O) HTNOM=12 :
CALL PRINT1(IYEAR,NDAMON,VCUBE,P,VMAX,NR,KC,HTNOM, NMST4,HT)
DO 18 J=1,NSTA
VMAX(J)=0.0
NR(J)=0
18 VCUBE(J)=0.0
GO To 11 .
CALCULATION OF YEARLY VALUES
19 D0 21 J=1,NST4
IF(VSUM(J) .EQ. 0.0) GO TO 21
VSUM(J )=VSUM(J ) /NSUM(J)
VSUM(J )=ALOG(VSUM(J)) /3.0
VSUM(J )=EXP(VSUM(J ) )*CONFAC
P(J)=(NSUM(J) /DENT)*100,0
21 CONTINUE
KC=1
HTNOM=MONTH-1
IF(HTNOM .EQ. O) HTNOM=12
CALL PRINT1(IYEAR,NDAMON,VSUM,P,VMAX, NSUMMEC,HTNOM, NMSTA,HT)
100 STOP
END

SUBROUTINE PRINT1(M,L,V,P,X,N,K,MN,S,H)
DIMENSION NAMMON(36),L(12),N(25),X(25),V(25),P(25),5(25),H(25)
DATA MA/O/

14




DATA NAMMON/® *,' JAN','UARY',"® *,'FEBR', "UARY",® VUM
1','1\RCH'.' I'i A!'IPRI'LO'I |'| D’l MAYw'l !’o 0'0
2JUNE",* v, v, oLy, ',' AU','GUST',* S',°'EPTE','MBE
3R*, " ® ® OCT*,'OBER'," *,"NOVE", 'MBER', ' *,'DECE", "MBEK'/
IF(Ma NE. O) GO TO 49
MB=liN*3
MA=1
49 FRINT 01
MN=MN*3
PRINT 02
IF(K .BQ.1) GO TO 50
PRINT 03, NAMMON(MiN=2), NAMMON(MN=1), NiMMON(HN) , M
GO TO 51
50 PRINT OU4, NAMMON(MB~2), NAMMON(MB=-1), NAMNMON(M3) , NAMMON(ME~2), NakiC1i(
1MN-1), NAMMON(NN), M
51 PRINT 05,(5(J),d=1,25)
_PRINT 06,(H(J),J=1,25)
PRINT 07,(V(J),J=1,25)
PRINT 08,(P(J),Jd=1,25)
PRINT 09, (N(J),Jd=1,25)
IF(K .EQ. 1) GO TO 52
PRINT 10,(X(J),Jd=1,25)
GO TO 53
52 PRINT 11
53 PRINT 12
PRINT 13,M
PRINT 14
PRINT 15
PRINT 16
01 FORMAT (1H1)"
02 FORMAT (1X,35X,"ROOT MEAN CUBED WINDSPEEDS FOR'/)
03 FORMAT (1X’35X9"'"".03A14"I5" "'"'///)
O4 FORMAT (1X,35X,°PERIOD',1X°'344,' THRU *,3a4,I5///)
05 FORMAT (1X,°STN *',25(1X,A4)/)
06 FORMAT (1X,'HT  **,25(1X,F4.1)/)
07 FORMAT (1X,°VRMC *°,25(1X,F4.1)/)
08 FORMAT (1X,"'PCT *°,25(1X,F4.0)/)
09 FORMAT (1X,°'NMBR *',25(1X,I4)/)
10 FORMAT (1X,°'MAX *°,25(1X,F4.1)///)
11 FORMAT (1HO)
12 FORMAT (1X,5X,°"DATA UNITS ARE METERS PER SECOND'/)
13 FORMAT (1X,5X,°DATA FOR THIS YEAR",I5,' IS TAKEN FROM RECORDER®)
14 FORMAT (1X,°'STRIP CHARTS WHICH WERE MANUALLY AVERAGED OVER ONE®)
15 FORMAT (1X, "HOUR PERIODS. STATION INFORMATION 4AND LOCATION IS*)
16 FORMAT (1X,*GIVEN IN THE ATTACHED PAPER®/)

15







01
02
03
R0
81
32
83

APPENDIX B: Program AQUILLA/1972-1973

PROJECT AQUILLA
PROGRAM TO CALCULATE RMC VELOCITY FROM HOURLY AVERAGED DATA
DIMENSION NSTA(31),VCUBE(31),NDAMON(12),VCSUM(12,731), NAMMON(36)
DIMENSION P(31),CUBSUM(31),NSUM(31),NR(31) :
DIMENSION LA(24,31)

REAL*Y4 MAX(31)

DATA NDAMON/31,28%,31,30,31,30,31,31,30,31,30,31/

DATA HAMMON/® *y' JAN','ULRY',’ ','FEBR', "UARY', " ' M
1I,IARCH|'I I,l AO'IPRILQ'I l'l "'IUXY',' l'| l,l
2JUNE*, "' ' ', 'JuLyY', " 'y' AU','GUST®,® S','EPTE’, "MBE
3R',"* ',' CCT', 'OBER'," ","NOVE', *M3:R', " 'y 'DECE', 'MBER/

FORMAT (1€I5)

FORMAT (20A4)

FORMAT (8I10)

FORMAT (1H1)

FORMAT (1X,49X, *ROOT MEAN CUBE VELOCITY VALUES FOR'/)
FCRMAT (1X, 54X, "#¥*' 344,15, *xx*// /) '

FORMAT (1X,°STATION',25(1X,44)/)

A4 FORMAT (1X,°V RMC',2X,25(1X,Fk4.1)/)

85
86
87
91
G2
93

99
98
101
102
103

FORMAT (1X,°PCT',4X,25(1X,F4.0)/) .

FORMAT (1X,'V MAX',2X,25(1X,F4.1)//)

FORMAT (1X,*NMBR',3X,25(1X,I4)/)

FORMAT (1x, 'VELOCITY GREATER THAN 6OMPH RECORDED FOR')
FORMAT (1X,*DATE®,I7,° FCR STATION'.AlL,' HOUR',I3/)
FORMAT (1X,° THIS IS INCLUDED IN V RMC'/) :

94 FCRMAT (1%, 50X, 'PERIOD 1 JANUARY',I5,'THRU 31 DECEMBER',I5///)

FORMAT (1X,*DATA PROBLEM ON RECORD',IA4/)

FORMAT ng,SX.'THESE ROCT MEAN CUBED VELOCITIES ARE CALCULATED'g
FORMAT (1X,"FROM HOURLY AVERAGED DATA. THE HOURLY AVERAGE IS A°
FORMAT (1X,'VECTOR AVERAGE HENCE DATA MAY BE IOWER THAN THAT' )
FORMAT (1X, "WHICH ACTUALLY OCCURED')

104 FORMAT (1X,°* VELOCITY UNITS ARE METERS PER SECOND')

9

READ (5,01) NRSTA,IYEAR,NSTOP,INREAD
READ (5,03) IDSTRT

IF(MOD(IYEAR,4) .EQ. 0) NSTOP=NSTOP+1
IF(MOD(IYEAR,4) .EQ. 0) NDAMON(2)=29
READ (5,02) (NSTA(I),I=1,26)

ZERO OUT ACCUMULATORS

DENT=0,0

NCOUNT=0

NREC=0

DO 10 L=1,31

MAX(L)=0

CUBSUM(L)=0.0

VCUBE(L)=0.0

P(L):0.0

NR(L)=0

NSUM(L)=0

DO 9 N=1,12

VCSUM(N,L)=0,0
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10 CONTINUE
INITIAL DATA READ-IN
IF(INREAD .EQ. 1) GO TO 555
666 CALL BUFIN {1,L4,186,IT,IV).
CALL BUFDLY (1,0,0,IT,IV)
IF(IT .EQ. 3) GO TO 50
IF(1A(1,1) .EQ. IDSTRT) GO TO 6
555 READ (1) La
IF(LA(1,1) .EQ. IDSTRT) GO TO 6
GO TO 555
6 NREC:NREC+1
MONTH=LA(1,1)/100
IF(MONTH .GT. 99) GO TO 61
GO TO 62
61 MA1=MONTH/100
M 2=MONTH=MA1*100
MONTH=MA2
62 MNTH=MONTH
MIND=MONTH
IF(MONTH .GT. 12) GO TO 53
GO TO 16
14 IF(INREAD .EQ. 1) GO TO 8
CALL BUFIN(1,LlA,186,IT,IC)
CALL BUFDLY(1,0,0,IT,IC)
IF(IT .EQ. 3) GO TO 50
GO TO 57
8 READ (1,END=50) LA
57 NREC=NREC+1 -
IF(NREC .GT. NSTOP) GO TO 50
MONTH=LA4(1,1)/100
IF(MONTH .NE. MIND) GO TO 51
1& CONTINUE
. DO 11 I=1,24
DO 12 J=2,NRSTA
IF(LA(I,J) .EQ. 9999) GO TO 12
NR(J)=NR(J)+1
MV=LA(I,d)/100
IV=LA(I,J)-MV*100
IF(MAX(J) .LT. IV) MAX(J)=IV
VCUBE(J )=VCUBE(J )4+IV*IV*IV
IF(IV .GT. 60) GO TO 52
12 CONTINUE
11 CONTINUE
GO TO 14
SECTION TO SUM MONTH DATA AND ACCUMULATE DATA FOR THE YEALR
51 CONTINUE
DO 13 J=2,NRSTA
IF(VCUBE(J) .EQ. 0.0) GO TO 15
VCSUM(MIND,J )=VCUBE(J)
VCUBE(J )=VCUBE(J ) /NR(J)
VCUBE(J )=ALOG(VCUBE(J)) /3.0
VCUBE(J )=EXP(VCUBE(J))

18




15
13

30

52

50

26

MAX(J)=MAX(J)*. 44704
VCUBE(J )=« 44704*VCUBE(J)
DEN=NDAMON(MIND)*24
P(J)=(NR(J)/DEN)*100
CONTINUE

DENT=DENT+DEN

PRINT B0

PRINT 81

INDEX=MIND*3 '
PRINT 82,NAMMON(INDEX-2), NAMMON(INDEX~-1), NAMMON(INDEX),IYEAR
PRINT 83, (NSTA(I),I=1,25)
PRINT 84, (VCUBE(J),J=2,26)
PRINT 85,(P(X),K=2,26)
PRINT 87, (NR(K),K=2,26)
PRINT 86, (MAX(J),Jd=2,26)
PRINT 98

PRINT 101

PRINT 102

PRINT 103

PRINT 104

DO 30 K=1,31

MAX(K)=0.0

P(K)=0,0

VCUBE(K)=0,0
NSUM(K)=NSUM(K)4NR(K)
NR(K)=0

MIND=MONTH

GO TO 16

LISTING OF ANY VELOCITIES GREATER THAN 60
CONTINUE

PRINT 80

PRINT 91

PRINT 92,LA(1,1),N5TA(J-1),I
PRINT 93

GO TO 12

CONTINUE ,
PRINT OF FINAL MONTH'S DATA
DO 26 J=2,NRSTA

IF(VCUBE(J) .EQ. 0.0) GO TO 26
VCSUM(MIND,J )=VCUBE(J)
VCUBE(J )=VCUBE(J) /NR(J)
VCUBE(J )=ALOG(VCUBE(J)) /3,0
VCUBE(J )=EXP(VCUBE(J))
VCUBE(J )=+ 44704%VCUBE(J)
MAX(J)=MAX(J)*.4a70L
DEN=NDAMON(MIND)*24
P(")=(NR(J)/DEN)*100.0
CONTINUE

DENT=DENT+DEN

PRINT 80

PRINT 81

INDEX=MIND*3
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22

23

24

25

53
100

PRINT 82,NAMMON(INDEX-2),NAMMON(INDEX~-1),NAMMON( INDEX),IYEAR

PRINT 83,(NSTA(I),I=1,25)
PRINT 84, (VCUBE(J),Jd=2,26)
PRINT 85, (P(K),K=2,26)
PRINT 87, (NR(K),K=2,26)
PRINT 86, (MAX(J),Jd=2,26)
PRINT 98

PRINT 101

PRINT 102

PRINT 103

PRINT 104

PRINTOUT OF YEARLY DATA
PRINT 80

PRINT 81

PRINT 94,IYEAR,IYEAR

DO 22 J=2,NRSTA
VCSUM(MIND, J )=VCUBE(J)

DO 23 J=2,NRSTA

D0 23 I=1,12

CUBSUM(J )=CUBSUM(J )+VCSUM(I,J)
PRINT 83, (NSTA(I),I=1,25)
DO 24 I=2,NRSTA
IF(CUBSUM(I) .EQ. 0.0) GO TO 24
VCUBE(I)=CUBSUM(I)/NSUM(I)
VCUBE(I)=ALOG(VCUBE(I))/3.0
VCUBE(I)=EXP(VCUBE(I))
VCUBE(TI )=, 44704*VCUBE(I)
CONTINUE

PRINT 84,(VCUBE(J),J=2,26)
DO 25 K=1,NRSTA
P(K)=(NSUM(K) /DENT)*100.C
PRINT 85, (P(K),K=2,26)
PRINT 87, (NSUM(K),K=2,26)
PRINT 98

PRINT 101

PRINT 102

PRINT 103

PRINT 104

GO TO 100

PRINT 99,NREC

STOP

END
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QaQa

01

10

11

APPENDIX C: Program AQUILLA/1974-1975

PROJECT AQUILLA

PROGRAM TO CALCUIATE RMC VELOCITY FROM SIX MINUTE TELEMETRY
DATA FROM JANUARY 1974 OW

DIMENSION LA(10,40),P(31),NR(31),VMAX(31)NDAMON(12),NRSUM(31)
REAL NPOS,NTOT .

REAL*8 VCUBE(31),VCSUM(31) .
DATA NDAMON/31,28,31,30,31,30,31,31,39,31,30,31/
FORMAT (16I5)

READ (5,01) IYEAR,NRSTA,NRMON

IF(MOD(IYEAR,4) .EQ. 0) NDAMON(2)=29

DO 10 L=1,31

VCUBE(L)=0.0

VCSUM(L)=0.0

P(L)=0.0

NR(L)=0

VMAX(L)=0.0

NRSUM(L)=0

CONTINUE

NREC=0

CONFAC=, 44704

NTOT=0.0

READ-IN OF DATA AND CALCULATION OF VELOCITY AND VELOCITY CUBED

DO 9 N=1,NRMON

READ (1,END=50) LA
Is=14(1,1)/100
IB=IA/100
MONTH=IA~IB*100

Do 11 I=1,10

DO 11 J=3,NRSTA
IX=LA(I,d) /1000

IF(IX .EQ. 999) GO TO 11
IF(IX .EQ. 0) GO TO 11
IY=LA(I,J)=IX*1000
IF(IY EQ. 999) GO TO 11
IF(IY .EQ. 0) GO TO 11
X=IX=500

¥Y=IY-500

Z=X*X4Y*Y

V=SQRT(Z) /5.0

V=V*CONFAC

IF(V .GT. VMAX(J)) VMAX(J)=V
VCUBE(J )=VCUBE(J ) +V*V*y
NR(J)=NR(J)+1

CONTINUE

GO TO 8
NPOS=240*NDAMON(MONTH)
DO 12 J=3,NRSTA
IF(VCUBE(J) .EQ. 0.0) GO TO 12
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VCSUM(J ) =VCSUM(J ) +VCURBE(J)
NRSUM(J }=NRSUM(J )+NR(J)
VCUBE(J )=VCUBE(J) /NR(J)
VCUBE(J)=DLOG(VCUBE(J)) /3.0
VCUBE( J ) =DEXP (VCUBE(J))

12 P(J)=(NR(J) /NPOS)*100.0
NTOT=NTOT+NPOS
KCONTL=0
CALL PRINT(IYEAR,MONTH,VCUBE,P,NR,VMAX, KCONTL)
DO 14 I=2,NRSTA
VMAX(I)=0,0
VCUBE(I)=0.0
NR(I)=0,0

9 CONTINUE
KCONTL=1
DC 13 J=3,NRST4
IF(VCSUM(J) .EQ. 0.0) GO TO 13
VCSUM(J)=VCSUM(J) /NRSUM(J)
VCSUM(J)=DLOG(VCSUM(J) ) /3.0
VCSUM(J )=DEXP(VCSUM(J))

13 P(J)=(NRSUM(J)/NTOT)*100,0
CALL PRINT(IYEAR,MONTH,VCSUM,P,NRSUM, VMAX, KCONTL)
STOP :

END

SUBROUTINE PRINT(IYR,M,V,P,NR,VMiX,K)
géMENgIS?B??AMON(iz),NAMMON(BG),NST(26),VMAX(31),NR(31),P(31)
AL*
DATA NDAMON/31,28,31,30,31,30,31,31,30,31,30,31/
DATA NAMMON/' *,' JAN','UaRY',’ ', 'FEBR', 'UARY', "' W' OM
1'.'ARCH'.' o'v A','PRIL',' l'l |.| MAY'.' c'v '.l
2JUNE', " ' ', 'JuLY', ! 'y' AU','GUST'," S°','EPTE','MBE
3R',* /';' OCT','OBER’, " ', 'NOVE', 'MBER', "' ', 'PECE', "MBER'/
DATA NN/O
DATA NST/' ABN',® BSN',' ARC',® HOW',® MTV',' DBS',' HMR',' RBT','
1 TRN',' KTB',' IDF',' BLK','TANL',°TiN2',' TBR',' DUN',' MIN','EBR
22", " Row(i'.')sm'.' RCH',' BDM',® CFA',' BLG',' NRF',' PBF'/
01 FORMAT (1H1
02 FORMAT (1X,31X,*ROOT MEAN WINDSPEED VALUES FOR'/)
03 FORMAT (1X|33xv."‘"|3*\4'15v"‘"""///)
O4 FORMAT (1X,1X,'STATION ', 5X,13(2X,44)/)
05 FORMAT (1X,1X, 'WINDSPEED RMC',13(2X,F4.1)/)
06 FORMAT (1X,1X,°'PCT AVAIL °*,3X,13(2X,F4.0)/)
07 FORMAT (1X,1X,°'NMBR CASES ',2X,13(1X,I5)/)
08 FORMAT (1X,1X,°'MAX WINDSPEED',13(2X,F4.1)////)
09 FORMAT (1X, 5X,"WINDSPEED UNITS ARE METERS PER SECOND'/)
10 FORMAT (1X,5X,'THE ABOVE DATA SOURCE IS THE SIX MINUTE')
11 FORMAT (1X,°'TELEMETRY DATA FROM THE INEL TELEMETRY')
12 FORMAT (1X,'SYSTEM, STATION LOCATIONS AND INFORMATION')
. 13 FORMAT (iX,°*ARE GIVEN IN THE ATTACHED PAPER'/)
14 FORMAT (1X,28X, 'ROOT MEAN WINDSPEED VALUES FOR PERIOD'/)
15 FORMAT (1X,28X,3A4,I5,° THRU',344,I5///)
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IF(MOD(IYR,%4) .EQ. O) NDAMON(2)=29
IF(NN EQ. 1) GO TO 32
MS=M*3
NN=1
32 I=M*3
PRINT 01
IF(K .EQ. 1) GO TO 30
PRINT 02
PRINT 03,NAMMON(I-2),NAMMON(I-1),NAMNON(I),IYR
GO TO 31
30 PRINT 14
PRINT 15,NAMMON(MS=-2),NAMMON(MS-1), NAMMON(MS),IYR,NAMMON(I-2),NAMM
10N(I-1),NAMMON(I),IYR
31 PRINT O4, (NST(J),Jd=1,13)
PRINT 05,(V(J),J=3,15)
PRINT 06,(P(J),Jd=3,15)
PRINT 07,(NR(J),J=3,15)
PRINT 08, (VMAX(J),J=3,15)
PRINT O4,(NST(J),J=14,26)
PRINT 05,(V(J),J=16,28)
PRINT 06,(P(J),J=16,28)
PRINT 07,(NR(J),J=16,28)
PRINT 08, (VMAX(J),Jd=16,28)
PRINT 09
PRINT 10
PRINT 11
PRINT 12
PRINT 13
RETURN
END
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APPENDIX D
OUTPUT OF PROGRAM AQUILLA/1968-1970

The output consists of root mean cubed windspeeds for January 1968
through December 1970. The data from which these values were calculated
were taken from recorder strip charts that were manually averaged over l-hour
periods. Windspeeds are given in meters per second.
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APPENDIX E
OUTPUT OF PROGRAM AQUILLA/1972-1973

- The output consists of root mean cubed windspeeds from 10 February 1972
through 31 December 1973. The data from which these values were calculated
were taken from hourly averaged telemetry data.

Wind speed units are meters per second.
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APPENDIX F
OUTPUT OF PROGRAM AQUILLA/1974-1975

The output consists of root mean cubed windspeeds for January 1974
through April 1975. The data from which these values were calculated are
the six-minute integrated telemetry data.
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ROOT MEAN WINDSPELD VALUES FOR

- JANUARY 1 9T4===

STATION AEN naN AKC HOW MTV pis HMR Ra¥ TRN KTd IDF BLK TAN]
WINPSPEED aMC 4.7 de 3 3.9 5.1 b5 4.5 6.7 bl Ged 8.0 L] XY 4.7
PCT avall 93, 13. 93, 92. 93, 7. 93, 93 S3. 88, 93. Tl. EEN
NMUR CASES 6509 1363 690% GBIU 6905 2745 0901 6008 6509 eb¥¢ 6910 5274 0902

MAN WINDSPEED lle# 18el N2e7 2040 1Ye0 1443 1840 10a7 176 2leb 13486 20.4 15,0

STATION TaNg TBR LUN MIN ERRZ ROV STA RCH s0M CFa LG NRF PHF
WINDSPEEL KNC Te4 0.8 5ed 3.7 8.0 5.1 5.7 4.0 6ot 5.9 5.6 Sed 8.8
PCT Avall LER bl 0. Sce 9de 554 uT. Ao 88 Y. 92 Sl lde
NMER CASFS 6502 0342 6707 obIH 4826 4017 ‘bﬁﬂd 3459 6917 684y L899 buh9 1335

NAM WINCSPEED 2140 43+6 444l Ged 219 L3ed Lhel  1deh loe? 40e2 14e2 1546 1747

wem . FEBRUARY 19T4=m=

STATION ABRN BSN ARC KW MTV bes HMPR RATY TRN KT8 10F BLK TANL
RINCSPEED RMC 48 5.0 4¢3 4e6 4e1 40 8 54 4.0 4.6 5.8 3,4 4.9 3.6
PCT Avall 93. §3. 93. 93, 93, -] 90. 93, 93. 89. 93, 92. 93.
AMOBR CASES 6279 6250 6218 6243 62715 5923 0070 6275 6275 6003 6279 6173 62069
MAX WINDSPEED 1Zeb 14e8 1302 L1406 151 13085 18«7 14T 13e9 17.7 12.5 1348 125

STATION TAaN2 TBR DUN MIN EDRZ ROV STA RCH anM CFA  BLG NRF PAF
wINDSPEEC RMC bet 51 4e2 ded 6.4 3.9 4o S5e1 63 4e8 446 4.9 5.7
PCT AvAlL S3e Sle 924 93. 93, 93 93f 8be 92. 90. 0. $0. 90,
AMBR CASES 6270 6108 6172 bg6? 6274 6222 6280 5778 6189 6039 6039 6039 6039
HAX WINDSPEED 21e2 11.5 1445 1Cel 1642 21e8 13e5 1543 17e9 4345 12,0 15.9 15,6

--- MARCH 1974w=n
STATION ABN  BSN  ARC  HGW MTV GBS HMR R8T TN KT8 IDF BLK TANL
WINDSPEEC RMC 5.4 646 5.0 5.0  Ta0 6.0  7e2 607  bud Te9 5.2 6.3  kuk
PLT AVALL B8s 84 H7. Bl 87. B8 BT 8. 65. $8. 0B. B4, B7.
NMBR CASES 6520 6238 8492 645 4502 6521 6498 6509 4262 65011 6514 6233 6464

FAX.HINDSPEEC 43,7 17.9 15.2 1642 2141 1846 21e7 2347 2145 22,9 16a4 17.9 13.7
STATION TAN2 TER OUN MIN  EBR2 ROV STA  RCHW BOM  CFA  BLG  NRF PBF.
thUS?EED'RKC 7.5 beb 5.9 7.7 Bab 6.2 6ol 504 64l e 0 008 5.8 12
PCT AVAIL 87, 8b. 84, uQ. 8l. 55. 884 87, 83, 86a 86, 86 86,
NMBR CASES 6463 6319 6233 4442 6004 4071 6519 6449 6149 6363 6363 6363 6363
MAX WINCSPEEL 22.4 224 42.9 35.7 2243 19.1 L7.0 14,6 16,5 20.3 39.1 18.0 20.0
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STATION
WINDSPEED RMC
PCT AvalL
AMBRk CASFS

MAX WINUSPEED

STATION
WINJDSPEED RMC
PCT AvalL
AMER CASES

PAX WINUSPEED

STATION
WINCSPEED RMC
PCT AVATL
AMBR CASES

MAX WINCSPEEC

STATION
WINDSPEED RMC
PCT AVAIL
NMBR CASES

MAX WINDSPEED

~

STAT ION
WINDSPEED RMC
PCT AVAIL
NMBR CASES

MAX WINDSPEED

ETATIDN
WIMUSPEED RMC
PCT_AVAlL.
NMBR CASES

FAX WINCSPELER

99,
6508

16.7

TANZ

ABN

98,
7250

21.0

TANZ

ABN

2Tud
13.5
TANZ

EX

2835

19.2

BSN

90.
6452

15:6

94 .
0004

29.0

BSN

93
6452

20.4

TAR

98
1260

4445

2643

17.5
TpR
37

264

L4.23

RONT MEAN WINDSPEED VALUES FOR

ARC

G4
6791

16.2

QUN

(¢
.
o

A9 7

&3817

17.1

ARC

Y8.
7291

lo.7

CUN
449
95.
1089

l8a4

ARC

El-N
2704

1%e2

4519

13.9

4.
6764

17.4

MIN

9.0

Q4.

S58a
1463

l4s6

MIN

Yba
1298

C2e2

MIN

40,
2889

2041

APRIL 1S74&~=~

MYV Dy s HMK RBY
6.7 5.8 5.7 5.8
94. 95 . 5. 83.
o004 680€&€ 60BL 5991

23.5 20.7 1648 6.6

EBRZ RAV STA RCH
640 5.2 5.2 Ge3
93. B4 o G4, 93.

6671 0011 &Tv2 062

17.8 44.1 32.7 14.0

MAY 1974w~

MTV  DBS  HMR  RAT
beft 6.0 6uh  6a3
S8, 98. TB. Y.

7307 7309 5714 1309

32.2 175 20.5 Q0.6

EtR2 ROV STA RCH
LT} :] “e 8 Ye 9 58
464 97. 98 . R

6364 T253 1290 72495

2243 1945 19.7 18.6

JUNE 19T4==-

MTV ous HMR RBT
6.l 55 0.3 5.9
37. 40. 37. 39.
2683 2058 &Ll5 2798

173 151 193 17.4

EBR2 RQV STA RCH
55 465 449 5.8
0. 404 37 39.

laza 2865 2649 2b23

22«1 15.4 15.3 14.1

55

4.
6199

14.9

B8OM

82a
5921

22.5

TRN
6.1
%% .
7021

21.7

oM

bot

3876

20.0

TRN
643
31.
2637

17.6

K18
6u4
95,
6809

18.7

CFA

4.
6752

10.7

KTa
Tel
at.

6506

CFaA

4ah

97. .

1207

1246

KTH

39.
2778

®la0

2542

10.5

IDF
hels
94.
6772

43,0

BLG
5«4
9%.
0752

l4.8

IOF

9.
7032

15.0

L6

5.9

9. .

1208

18.5

IDF
3.0
38.

2106

11l.9

BLG

35.
2542

1449

BLK
5.7
S4.
6804

1447

NRF
5.3
94.
6752

15.4

98.
7292

17.4

NRF

97,
7207
18.1

BLK

39.
2830

13.1

N]F

35.
2542

15.4

TANL
6.0
94,

6790

19.5

PRF
6.5
94,
6752

168.0

TANL

95,
70715

16.3

paF

T4
5538

25.0

TANL
4.2
39.

2835

12.6

PBE

1l

162

20.4




STATIDN
WINCSPEEC RMC
PCT AVAIL
AMUN CASES
HAX WINDSPEGD

SYATICN
WINOSPELD AMC
PCT AVAIL
AMBR CASES

HAX WINDSPEED

STATION
WINQSPEED RMC
PCT AVAIL
NMLR CASES
FAX wINUSPEEC

STATIULN
WINGSPEED RMC
PCT AVAIL
NMBR CASES

MAX WINDSPFRED

STAT ION
WINDSPEED RMC
PCT AVAIL
'NMBR CASES

MAX WINDSPEED

STATION
WINDSPEEL RMC
PCT AVAIL
NMBR CASES
MAX WINDSPEED

AUN .
0'0

O

0.0

TAN2
0.0

D'n

ABN
5.7
86,
6207

19.0

TAN2
6.5
83,

55876

25.5

REN
0, ¢
0.

LR
540
224
le4Y

134

THR

23.
LT4%

116

BSN
5.5
8.
5617
18.3

TBR
6.0
82.
5631
20.1

ROUT MEAN WINDSPLED VALULS FOR

ARG
QeV
0.

0.0

DUN

0.0

ARC
440
21.
1%40

1245

DUN

6‘
436

Hadd

ARC
5.2
b4,
4593
14.8

DUN
5.6
85.
6156
21.1

b
0.0
0.
U
0.0

MK
Q.0
O
'D

0.0

H W

24
1812

L2

HOW
2.7
85.
6135

10.9

MIN
6.8
85.
6091
4441

JULY 1974ee~
M1V (AT MR war
0e8 0.0 0u0 0.0
0. 04 0. - 0.

0 0o v 0
0.0 0.0 0.0 0.0
EHR2 ROV STA  FCH
000 0.0 0.0 0.0
Oe 0. 0. 0.

0

0.0 0. Q.0 0.0

AUGUSY 19T4= ==

MTY ons HMR ’uT
4.0 Jet S5e3 3.0
24, 204 1. 24,
1775 1769 191 1754
11.8 10.0 12.7 1.9

EUR2 ROY-  STA RCH
53 1.3 1.7 3.0
d3a 24 Ao 2ha

Lt45 lTUF 1785 L1174

1442 be2 4.0 Tsd

SEPTEMRER 1974==~

MTV Dasv HMR = BT
6.0 5.1 7.3 4.9
80. 86, 5., 84,
5744 6186 5377 6049
21,0 21.0 23,6 14.1

EBR2 ROV STA RCH
T 3.3 2.7 4.8
55. 83. 85, 50.

6111 5995 6097 3633

23«3 1847 377 l4.3

56

my
0.0

DM
0.0

BDM
0.0

O.

o
s
.o o

TRN

5.9
I
6050

20.6

80M
Ou
e
82
0.6

K
0. 0

0,

0.0
CFA
0.0

KTB
3.4
23.
1734

CFA
3.1
é3e
1684

‘G.l

KT8
Se
85.
6117
22.0
CFaA
3.8
85.
6129
13.3

¥
0'0

INF
l.0
24
oo

8. %

BLG

5'
364

Li.d

10F
3.2
86.
6215
14.0

- BLG
1.8
85,

6129

125

BLK  TANL

0.0 0.0

0. Q.

0 0

V.0 0.0

NRF  PHF

0.0 0.0

0. 0.

0 o]

0.0 0.0
BLK TANL
3.6 2.3
24, 23
1792 1701
9.6 Te8
NRF PRF
54 1lab
23 23
1684 1634
12«3 20.8
BLK TANI1
'5.3 4.0
86 83.
6207 5976
169 17.2
NRF PBF
S.3 6.3
85. 854
6128 6128
21.5 2047




STATIUN
WINDSPEED RMC
PCT AvalL

NMER CASES

PAX WINDSHEED

STATION
WINOSPEEL RMC
PCT AVAIL
AMBR CASES

MAX WINCSPEED

STATLON
WINDSPEED RHMC
PCT AVAIL
NMBR CASES

MAX WINDSPRED

STATION
WINDSPEED RNMC
PCT AVA]L
NMBR CASES

MAX WINCSPEEC

STATICN
WINDSPEED RMC
PCT AVAIL
NMBR CASES

MAX WINDSPEED

STATION
WINDSPEED RMC
PCT AVAIL
NMBR CASES

MAX WINDSPEED

6624

lben

TaN2

40

88.

ABN
Setr
8.
5644

13.4

TaNe

15
5368

17.1

ABN
6.2
92.
6828

18.0

TAaN2
6ot
75.

5577

18.1

ayly

L4a.5

TAR

7.
6621

42.2

TRR
Sele
To.
S621

17.5

BSN

86

6362

42.4

5.1
91.
6803

40.5

ROOT MEAN WINDSPEEC VALUES FDR

.
bus?

l4.l

TUN

G0
5663

15.8

&RC

T8,

5615

GUN
37
184
5637

17«6

ARC
4.0
92.
6810

15.1

DUN
3.7
92.
6828
17.5

66062

15.4

HOW
0.9
784

5630

Tda
5600

212

MIN
Te5
50.
3755
203

CCTORER 19T4==

MYV
3.7
89,
only
1849
EBRZ
4.9
89,
ool

14.3

NUVEMRER 1974~

MTV
4l
(K-
5630

L7.7

EBR2
Sel
7.

5623

20.0

DECEMBER 19T4-==

MTV
4.2
9l.
6775

20.9

EBR2
4.9
92«

6810

21l.1

DHS
2.1
Uy,

6658

Sa 4

ROV
1.9
gl
6445

1.5

DRSS
3.1
T8.
5633

11.5

KNV
3.0
0.
4332
10.0

08s
3.0
9l
6803

14.1

ROV
3.0
19
5873

13.1

57

HME
4.5
90
w662

13.3

STA
l.g

8%.

HMR
2.6
THe
5631

2049

HMR
5.6
92,
6822

24,2

STA
24
92.

6853

R3T
361
H9.

t62l

RCH
3.9
09,
6620

13.6

RBT
404
78.
5633

16.5

RCH
4.7
T8.
5038

14.9

RBT
4.0
92.
6812

42.5

47
90.
4705

13.8

TR

89,
6625

13.0

acs

34 .
2560

245

BOM
1.4
T15.

5371

TRN

3.6
90.
6678

17.3

BDM
1.3
66.
4923

245

KTH

35

CFA
2.t
89 .

6600

KTB
4.4
78.

5646

1642
CFa
3.0
5.

5381

9.7

KTB
4.0
92.
6844

17.8

CFa
243
9.
5867

9.3

IDF

89.
6651

li.4

8LG
2.6
89,
6601

38.4

1nF
3.0
78,
5636
1l.1
B8LG
2.1
T5e

5381

I0F
2.3
88,
6561

12.5

8LG
2.2

T9e_...

5867

10.2

BLK

87,
6415

16.2

NRF

89.
6601

13.8

BLK

8.
5635

17.2

NRF
4ol
15
538l

16.7

BLK
5.0
90.
6713

34.9

NRF
3.8
79.
5867

16.8

TARL
2.3

BB

89.
6601

laal

TANL
2.8
T5.

5398

12.0

P3F
4.7
75.
5381

22.3

TAN1
3.7
75.

55717

12.8

PBF
3.4
56.

4148

15.6




ROCQT MEAN w INDSPEED VALUFS ROR PERIND
JANUARY 1974 TiRU OCCEMSER ) 1974

STAVION AN WSN ARC HOW MTYV 0y s HiMg .Y TRN Kye - 10F ULK  TANL

WINDSPEED RMC 5.3 5.0 447 el bl 4e9 b2 S, bYah be 2 37 S5¢ 4 4.3
. 4

PCY AVAIL -0 -0, =04 -0, =0, Qe N -0 =0 -0, -0, -0. -0,

Nupd CASES 63502 51390 60944 634170 63025 YIZLL BYLBY G26HB 40949 621YY 03076 61420 41559

STATION TANG TSR DUN  KIN EURZ ROV STA  RCH  #OM "CFA  DLG NRF  PBF
RINOSPEED RMC Tl Bud  4a9  beT  6ul  fhed 4T . Bal Bl - 4ukc 409 4uS 6u6
PEY AVAIL  =0e =04 =0¢ =04 =0u =0+ =04 =Du , ~0s =0o =~0u =0o =0,

NMBR CASES 61560-6&292 0002 DALY &0J0L% U4936 68056 56UIH 42194 41423 60105 61423 5073L
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STATION
WINDSPERED RMC
PCT AVAIL
RMbR CASES

MAX WINDSPEED

STATICN
WINOSPEED RMC

PCT AVAlL

NMBR CASES

MAX WINDSPEED

STATION
WINDSPEED RMC
PCT AVAIL
NMBR CASES

MAX WINDSPEED

STATION
MINCSPEED RMC
PCT AVAIL
NMBR CASES

MAX WINCSPEED

[

STATION
WINDSPEED RMC
PCT AVAIL
NMBR CASES

MAX WINDSPEED

STATION
WINDSPEED RMC
PCT AVAIL
NMBR CASES

MAX WINDSPEEC

ABN

4.
6982

22.1

TANZ

90.
6723

23.4

ABN
6.7

88.

5917 .

22.3

TAN2
Ged
88

5898

18.4

ABN

92.
6856

18.5

TANZ
Be3
83.

6204

2449

93.
6908

18.8

TBR

93.
6531

15.5

8SN

87.
5854
37:1

TBR

6a4

69.

5974

17.5

BSN
6.0
86.
6381

20.9

TBR
6a7
93.
6939

19.1

RCOT MEAN WINDSPEEC VALUES FOR

ARC

9l.
6713

15.3
DUN
T8.

5773

18.9

ARC

4.1

_ 88.

5924

l4.7

DUN
4.6
89.
6011

14.7

ARC
S5el

S4.

90.

6693

14.0

6996

35.
2826

2344

89.
6002

15.3

MIN

89.
5965

21.6

HOW
7.0
94,
6960

20.7

MIN

87.
644l

20.1

JANUARY 1975<=-=

MTV  DBS
3.8 4.0
90.  94.

6684 7027

18.4 15.5

EBR2 RNV
5.8 T.9
92.  93.

6820 5883

17.2 43.6
FEBRUARY
KTV DBS
4.2 6.5
85. 90.

5TLL 6015
16.4 20.9

EBRZ ROV
‘5.8 408
87. 88,

5413 5944

15.3 19.8

MTV
7.2
90.
6725
21.0

EBR2
T.2
89.

6629

22.0

MARCH 1975==-

DBS
6.1
94.
7016

26.3

ROV

87.
bbb6

l4.6

HMR R8T
47 4.4
0. S

5185 6984
19.7 16.3
STA  RCH
3.0 5.1
‘94, 92,
6982 6817
10.8 17.5
1975~~~
HMR  RBT
4.6 5.0
68.  89.
4544 6014
35.9 l4.4
STA  RCH
2.7 4.3
88, 88.
5925 5922
1.7 12.1
HMR  RBT
B.6 6.6
94,  94.
7015 6976
20.7 18.9
STA  RCH
2.4 4.2
90.  92.
boBb 6853
7.0 13.6

TRN

93.
6893

18.6

BDM

53.
39438

5.4

TRN
5.0
89.
5988

16.2

AOM
1.3
B9 .
5998

2.5

TRN
7.0
93,

6951

18.3
BOM
6.3
85.

6360

16.1

RTB

93.
6905

16.06

CFA

80.
5951

10.3

KT8
5.8
.88.
5929

17.3

CFA
3.3
88 .
5921

35.9

KT8

S4he
1016
22.0

CFA

Fa.
7009

16.9

6991

155

8LG
2.2
80.
5951

a.o

1DF

90.
6018

10.7

BLG
2.5
88.
5921

7'8

10F
3.8
89.
6597

14.4

BLG
2.6

_ 9b4..

1009

10.3

BLK

95.
7059

17.3

NRF

80.
5951

l16.8

BLK

89
€003

16.2

NRF
4.7
88.
5921

16.5

BLK

6.2

9%,
6960

16.7

NRF
6.2
94.
7009

19.1

TANL
3.5
90.

6723

1645

PBF

TAN1

88.
5898
14.2

PBF

0.0

TANY
504
83.

6204

19.5

PBF
C.1
0.
15

0o




STATION
RINCSPEED RMC
PCT AVAIL
NMBR CASES
MAX WINDSPEED

STATICN
WINDSPEED RMC
PCT AVAIL
NMOR CASES
MAX WINDSPEED

STATION
WINUSPEED RMC
PCT AVAIL
NMBR CASES
MAX WINDSPEED

STATION

KINDSPEED RMC

PCT AvallL
NMBR CASES
MAX WINDSPEECL

ABN
6.6
98.
7078

18.5

TAN2
6.9
98.

1024

19.1

ABN
6.8
93.

26833

0.0

TAN2
6.9

90.

25849

0.0

BSN
5.3
97.
6995

13.4

TBR
52
99.

7118

15.1

BSN

5.9

9le

26138
o.o

T8R
6.2
S4e
26962

0.0

ROOT MEAN WINOSPEEQ VALUES ECR

ARC HOW MTV
4.1 4e 7 5.2
99. 99. 97.
Tlie 7119 6949

13.6 57.8 l1.6

CUN MIN EHBRZ
2.1 Te3 542
99. 99. 98.
Til9 Tl2¢ 108
13.4 22.3 15.8

APRIL 1975~=~=

oBS
S. 8
99.
T122
17.8

ROV
3.7
94 .
6772
l12.8

HMR  RBT
6.5 5.1
9. 9a,
1122 6765
17.5 15.8
STA  RCH
1.9 4.7
99. 99,
7117 7108
7.8 15.5

TRN
5.4
97.
6978

ld.l

80M
be8
99«
7109
14.3

ROOT MEAN WINOSPEED VALUES FUR PERICO

JANUARY 1975 THRU

ARC HUW MTV
4e3 5.1 55
93. 94.' Sl
268l6 270771 c6089
0.0 0.0 0.0

DUN MIN EBR2
4.3 Tet 6.1
89. 7. 9l.
25596 22160 26346
0.0 Q0.0 0.0

D8S
5.7
94
27180
0.0

ROV
5.8
91,
26065
0.0

60

APRIL 1975
HMR RBT
6.8 5.4
83, 93.
23866 26739
0.0 0.0
STA RCH
2.5 bob
S3. 93.

26710 26700
0.0 0.0

TRN

5.6

93.
26810
0.0

BOM
5¢5
8la
23415

0.0

KT8
5.3
99.
TLL6
19.0

CFA
hob

99, .

7103
15.8

KT8
5.9
9%.
26966
0.0

CFa
4.0
90.
25984
0.0

10F
2.9
98.
7074
12.2

BLG
2.1

7103
T.9

10F
3.4
93.
26680
0.0

BLG
2.4

- 90,

25984
0.0

99,.

BLK
5.5
99.
T108

14.9

NRF

99.
7103
13.6

BLK
6.0
94,
27130
0.0

NRF
4.8
-90.
25984
0.0

TANL
4.2
98.

7024

l4.4

PBF
5.8
23.
1649
414

TANL
4ats
90.

25849
0.0

PBF
5.7
6.
1668

0.0
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