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TECHNICAL hIE RlORANDllM 7H.3177 

AN ANALYS I S OF M A X I M U M  HOR I ZONTAL W I N D  
SPEEDS RECORDED SINCE 1961 AT 
KENNEDY SPACE CENTER, FLOR I DA 

INTRODUCTION 

Intermittent monitoring of on-pad winds at Kennedy Space Center (KSC) 
was insufficient to provide meaningful ground winds data for space vehicle 
design, convcntion:d aircraft operations, and other cnginccring :md scientific 
problems. In l!)(i5 the National .I\cron:~utics and Spacc Administration (NASA) 
had ;I meteoro1ogic:ll hcility c o n s t ~ ~ ~ c t c d  at IiSC for continuous monitoring of 
ground winds. 'She 1s-meter and 150-meter towers, described by Kaufman and 
Keenc 111, a rc  located on hlcrritt Islalxi :y,proxitnatcly midway between Launc!] 
Complex 39T3 ,and the Space Shuttle runway (Fig. 1). Placement of the mctcoro- 
logical sensors on the towers i s  shown in FipJm? 2, and a listing of parameters 
measured at the fxi l i ty  with heginning record dates i s  given in Table 1. This 
facility officially k c a m c  operation:d on Ikccniber 1, 1965, and was plnccd on 
stand-by status Novenlbcr 11, 1975. Ih ta  ;lcquircd at the facility before 1971 
were recorded on paper s t r ip  charts o r  rnc~gnctic tapes. The Autonlatic Data 
Acquisitiun Systcni (ADAS) for use with thc hcility was installed in August 
1971 121, 'She paper s t r ip  c1l:lrt d;da reduction of tlic facility records from 
Dcccnlbcr 19(i5 through hlnrcli 1970 w:ls pcrforn~ed for the Atn~ospheric Sciences 
Division, Space Sciences l,nbor:ltory, by tllc N;ttion:d C1inl:ltic ('enter, Asheville, 
North C:lrolin:~. This re!mrt providcs :1n an:dysis of thc tlxily m:urinwnl hori- 
zontal wind speed values rccorclcd at thc facility (luring this 52-month period. 

'She advent of prcp:u':ltions for Sp:tcc Shuttle opcr:ltions :it IiSC has 
prompted incre:lscti inquiries concerning tn:winlurn wind speeds recorded at 
various levels and the variation of pc;A winds by nlonths, An analysis of 
maximun~ vertic;tl gusts (i.c., updr:lft and tk)wndraft) recorded :it NASA's 
150-RIctcr (;round M'inds 'I'owcr Facility w:is published last year [ 3  1 .  



This report presents result8 of amlyses of inaximum horizontal values 
determined during the various monitoring programs since 1061. The nladmum 
horizontal wind speed recorded during this monitorship is 45.5 nls-I a t  Launch 
Complex 31 at the 96-meter level on the Service Structure during hurricane 
Dora on September 9, 1964. The miudmum horizontal wind speed recorded at 
NASA's 150-Meter Ground Winds Tower Facility is 40.7 ms4 at the 90-meter 
level during hurricane Alma on June 9, 1966. Table 2 gives the maximum 
hurricane-related wind speeds recorded at Launch Complexes 34, 37, and 394 
and at NASA's 150-Meter Ground Winds Tower Facility. 

Along the Atlantic and Gulf coasts, the hurricane season i s  from June 
through November, and wind measurements a r e  generally classifled as: 

Range (ms-'1 

High 10 < 18 

Hurricane r 33 

For  comparison purposes, the maximum hurricme- and nonhurricane- 
related wind speeds recorded at each level on both towers at the facility are: 

Tower - 

Small 3 

10 

1 S 

Large 

XIaximum Wind Speed ( ms-'1 

Hurricsne Norhurricane 



Tables 3 through 38 present the daily, monthly, and annual rnc !mum 
horizontal wind speeds recorded at each level on both towers of NASA's 1512- 
Meter Ground Winds Tower Facility from December 1, 19G5 through Alnrch 31, 
1970, A composite of the monthly maximum vdues for this 52-month period 
Is given i n  Table 39. T:bles 40 through 42 present percentage frequency distri- 
butions of daily maximum horizontal wind speed by towers and levels, wind 
speed classes, and hurricane-occurrence and nonhurricme-oc ,urrencs months, 

I 

I 

. ,  

Thc intent of this :~n:tlysis, and a recently published one of Autom;ltic 
Dntn Acquisition System maximum hurizontal ~ i n d  spccds and associated 
pnrnmctcrs during the ! 970's 1.1 1 ,  i s  to providc ;~dclitionnl information for ~ . i e  
general description of wind How in the lowest 150 nwtcrs of the atmosphere for 
the identification of h:~z:~rds in wind shcar cncountcrs for Space Shuttle and 
conventional :li 1~1';tft operations. 



i \ AT LAN1 IC OCEAN 

\ SHUTTLE 

RUNWAY 

1 I 

SCALE 1 In a 4000 f t  



BOOM HEIGHTS (ml 

W HlGH RESOLUTtON HORIZONTAL WlND SENSORS 

V HlGH RESOLUTION VERTICAL WlND SENSURS 

T TEMPERATURE SENSORS 

Td DEWPOINT SENSORS 

POTENTIAL GRADIENT SENSOR 

CHART RECORDERS 

MAGNETIC TAPE 

Figure 2. Placement of Sensors on NASA's 150-Meter Ground 'Jinds 
Tower Facility at Kennedy Space Center, Florida. 
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TABLE 2. MAXIMUM HURRICANE WIND SPEEDS (me4) RECORDED AT 
LAUNCH COMPLEX 34, 37, ANI) 39A AND AT NASA's 150-METER 

GROUND WINDS TOWER FACILITY, FLORIDA 

Launch Complex 

Pad Light Pole - SE 
Pad Light Pole - SW 

Pad Ught Dole 

Blockhouxe 

Service S l ~ c t u r e  

Service Structure 

Service Structure 

Umblllcal Tower 

Service Structure 

Scrace  Stlvcturc 

Servfcc Structure 

Winds 'rower 1;:lcllity 

31 37 39A 

Cleo Dora C l w  Dora Agnes 
27 AUK 64 9 Sept 64 27 Aug (i4 9 Scpt 64 19 qlune 72 

Peak Wind Sped 
( 111s -1) 

I s v d  (m) Snlnll 'I'owcr 
3 27. 2s. 4 I 3. n 20.9 ia .4  23.2 

10 - 2% 1 20. I 23.6 'LO. 6 24.9 

16 30. 3 3 I .  2 22.3 2.1.3 22. (; 26.0 



TABU 3. DAILY MAXIMUM HORIZONTAL WIND SPIED (m4) RECORDED 
IN JANUARY, FEBRUARY, MARCH 1966 THROUGH 1970 ON 

SA&LL TOWER AT 3-METER LEVEL 

~ ~- - 

Madmum 

Yenrly 

Monthly 





TABLE S. DAaY MAXIMUM HOWZONTAL WIND SPEED (ma4) 
RECORDBD IN JULY, AUGUST, SEPTEmER 1986 THROUGH 

1969 ON SMALL TOWER AT 3-METER LEVEL 

Madmum 

Ycarly 

Monthly 

10 

September 
l9UG 1907 1906 1869 



TABLE 6. DAILY hM%IMUM HORfZONTAL WIND SPEED (mu4) RECORDED 
IN OCTOBER, NOVEMBER 1966 THROUGH 1069 AND DECEMBER 

1865 THROUGH 1969 ON SMALL TOWER AT 3-METER LEVEL 

-~ -~ - ~ ~ - 

(i.2 N.3 h.N 11.7 

14.4 7.2 7.7 Ci.4 

12.9 0.1 (i.3 7.9 

9.7 7.Ci 11.5 2U.N 

9.2 12.2 14.4 in.* 
9.0 15.4 Ii.6 10. I 

I .  14.9 5 N.l 

10.3 I 10.4 7.4 

Ci.7 11.0 13.3 7.2 

!I. 1 10.9 9.9 ti.? 

5.9 9.4; 20.!l li.3 

2 10.4 11i.1 9. L 

12.4; 10.li !I. 7 

13.7 7.2 6.7 12.5 

12.7 %.ti 12.9 

1 . 1  10.1 K.3 11.1 

'5.7 I  I .  11. I 

7 .  S.li 12.1 11.9 

I 12.5 1,I.l 

5.1; 9.7 17.5 

5 .I. 1 111.1 13. 1 

17.7 7.1 . Il.fi 

I .  13.1) I.! 7.5 

12.N I1.W 

S. S 7.1; 

. : I  x.n ln.!~ 

1O.li 1;. i !I, 3 

Ili.0 !l.9 11.4i 11.3 

I t i . 0  h. I 5 1Y.li 

. I.! I !  10.1 



TABLE 7. DAILY MAXIMUM HORIZONTAL WIND SPEED (me4) 
RECORDED IN JANUARY, FEBRUARY, MARCH 1968 THROUGH 

MIudmum 

Yearly 

Monthly 

1970 ON SMALL TOWER AT 10-METER LEVEL 



TABLE 8. DAILY MAXIMUM HORIZONTAL WIND SPEED (ma4) 
RECORDED IN APRIL, MAY, JUNE 1988 AND 1969 ON 

SMALL TOWER AT 10-METER LEVEL 

Month 
Year 

m 
1 

0 

3 

4 

6 

ti 

7 

n 
9 

10 

11 

12 

13 

14 

15 

10 

17 

I 8  

19 

20 

2 1 

22 

23 

24 

26 

26 

27 

2n 

29 

30 

31 

9.d 11.3 

8.1 11.0 

13.6 

12.1 10.6 

13.0 11.0 

9.7 12.7 

15.9 11.0 

15.7 11.5 

13.4 ':%.!I 

13.n ,..: 
14.2 7.S 

9.6 d. 3 

7.4 11.6 

N.6 14.3 

7.7 12.4 

n.5 13.1 

11.2 14.0 

11.0 12.n 

13.7 11.4 

9.9 Ill. 5 

10.0 13.4 

10.5 14.6 

10.3 11.9 

10.3 10.!1 

10.0 n.2 

17.5 n.n 

10.7 10.5 

11.1 15.5 

10. 9 

n. 4 

7. 



TABLE 9. DAILY MAXIMUM HORIZONTAL WIND SPEED (ma4) 
RECORDED IN JULY, AUGUST, SEPTEMBER 1968 AND 1969 

ON SMALL TOWER AT 10-METER LEVEL 

Ywrb 
Year 

0.r 

Monthly 

September 
1987 1908 1989 



TABLE 10. DAILY MAXIMUM HORIZONTAL WIND SPEED (me4) 
RECORDED IN OCTOBER, NOVEMBER, DECEMBER 1968 AND 

1969 ON SMALL TOWER AT 10-METER LEVEL 

Mwlmunr 

Yonrly 

Monthly 

8.0 13.8 

7.4 7.9 

8.6 13.3 

17.9 10.0 

11.1 11.0 

7.4 10.5 

7.2 14.5 

1li.d 10.3 

13.7 1n.Y 

11.1 21.0 

i3.n 11.; 

n.9 12.0 

G.2 13.9 

17.0 8.2 

17.1 7.5 

9.1 5.9 

5.5 1i.n 

5.4 8.5 

9.9 n.3 

0.9 10.0 

6.4 13.3 

12.5 1n.s 

13.9 7.9 

1 3 .  N.U 

9.4 15.1 

8.2 17.S 

12.3 11.1 

lli.2 ti. t4 

10.1 10.0 

6.1 lti. 1 

12.4 11.1 



TABLE 11. DAILY MAldMUM HORIZONTAL WIND SPEED (mm4) 
RECORDED IN JANUARY, FEBRUARY, MARCH 1986 THROUGH 

1870 ON SMALL TOWER AT 18-METER LEVEL 

ORIGINAL PAGE: 73 
OF POOR QUALITY 



TABLE 12. DAILY MAXIMUM HORIZONTAL WIND SPEED (me4) 
RECORDED IN APRIL, MAY, JUNE 1 ~ 6 6  THROUGH 196'9 

ON SMALL TOWER AT 18-METER LEVEL 

10.1 1H.S 15.7 11.7 

2 2 0  5 1 . 1  l1.U 

I .  ICi.7 14.3 14.4 

4 9.3 12.3 1c.n 

13.1 13.7 13.4 7.1 

9.5 10.0 10.2 q.2 

1.9 7 S 7.4 111.5 

11.3 2 .  S.1; 14.2 

9.3 13.9 14.1 

9.2 13.N '4.3 14.1 

13.4 11.4; IU.E 13.n 

l!t.~i 10.5 IU.2 13.4 

2.1 I 14.7 12.1 

11.q 10.2 9.3 10.2 

12.5 13.5 9.7 11.1 

1a.u ]*.I J,I. s 

Ili. 1 2 S 111.7 I2.N 

11.3 15.7 10.. II. I 

13.5 I !1.5 !).I 

1 . 1  t i  I .  s.: 

10.3 I .  Ill.? 11.1 

I .  I .  13.1 lG.5 

I .  I .  9.5 12.0 

13.- 12.4 7.4 *.* 
I!). 2 9. 3 I *.ti 



TABLE 19. M I L Y  MAXIMUM HORIZONTAL WIND SPEED (me4) 
RECORDED IN JULY, AUGUST, SEPTEMBER 1968 THROUGH 

1969 034 SMALL TOWER AT 18-METER LEVEL 

b 
Moeth July A-t m d r  
Year lS66 1W7 1088 1089 1966 1967 1088 1969 1968 1W7 : )08 1WS 

nu 
1 6 4  1 0 6  9.6 9.6 15.6 10.0 9.S 3.2 9.8 9.3 10.1 

S 9.6 10.7 15.6 8.8 8.2 10.6 9.4 6.7 13.8 11.0 11.7 

a 10.0 17.1 10.4 10.3 11.2 12.7 21.1 6.9 14.6 9.0 9.7 

4 9.4 14.8 10.2 9.1 12.2 16.7 18.8 6.8 11.4 7.9 9.9 

6 12.6 1 0 5  4 9.5 8.4 12.0 8.9 16.1 7.2 11.2 8.8 15.8 

6 18.1 11.3 6.9 9.3 17.9 16.0 8.5 8.9 1 4 5  15.2 9.1 15.5 

T 21.6 12.4 11.3 10.9 17.1 17.9 7.8 4.7 tie6 12.3 14.5 

8 10.1 10.9 14.2 11.0 19.8 14.0 8.5 13.2 1' 12.7 9.1 12.4 

S 10.4 11.2 18.9 8.9 7.8 10.5 8.5 8.0 12.6 12.6 8.2 8.6 

10 9.5 9.8 13.2 8.9 10.C 10.4 13.9 9.0 11.3 9.5 16.1 10.4 

11 10.3 8.5 9.8 10.9 10.0 14.5 18.4 11.4 1 . 0  14.5 8.4 7.9 

I t  8.6 9.1 13.5 9.2 20.0 8.2 11.9 N.8 20.6 12.5 9.7 

13 11.1 13.6 9.2 11.1 10.9 23.1 9.4 9.0 14.0 13.3 9.4 11.5 

I 14 1 2 4  14.5 9.3 7.6 9.6 13.8 9.9 13.0 21.1 13.2 11.1 12.2 

16 12.5 14.1 5.n 6.5 9.3 7.1 8.8 10.7 8.1 11.1 9.1 10.4 

16 8.6 17.1 6.0 12.9 9.2 8.7 8.0 9.4 8.9 11.3 8.5 

17 6.8 10.6 10.4 9.5 b.0 9.1 15.9 5.9 8.0 13.0 

18 iO.5 18.1 9.9 7.9 8.6 9.3 15.7 6.8 9.7 ;.6 10.7 

19 12.4 10.0 12.4 10.9 8.8 9.U 8.1 11.3 16.1 12.0 d.0 11.8 

80 11.8 0.2 10.4 8.7 9.7 13.1 8.0 8.7 11.8 8.6 14.3 14.1 

11 17.1 8.1 8.5 7.4 13.0 6.8 9.7 18.7 7.5 13.3 10.8 

tt 1 4 4  9.6 18.1 14.2 11.6 8.3 11.0 6.5,  8.9 1b.C 10.2 

23 :2 .4  8.4 17.3 10.0 B.2 17.7 6.9 11.7 13.4 11.1 

24 16.9 11.2 9.4 10.U 10.9 8.4 11.5 5.5 10.8 11.3 9.1 

LS 9.2 12.7 9.0 23.0 U.9 rl.9 12.3 7.5 9.5 B.6 8.0 

26 11.5 8.8 lU.2 n.w 15.0 11.8 10.3 14.n 12.4 8.2 

17 13.7 9.2 H.9 9.2 17.1 12.9 10.2 12.7 11.1 

18 1 0 4  11.i 12.5 9.2 16.4 16.7 17.7 13.9 21.4 14.3 

29 18.4 10.8 14.7 8.3 15.7 16.3 13.2 11.5 12.7 17.3 

ao 26.3 11.0 i5.n 8.0 14.7 11.1 7.2 9.9 12.5 14.1 

31 17.9 9.1 13.3 U.7 9.0 9.G 

Mudmum 

Y e u l y  21.6 26.2 W.9 23.0 I 19.8 2 A 1 l  21.1 2 l . l  2 0 . 6 2 l . 4  "-3 I 
I M ~ Y  20.2 21.4 

IS 
@~fl 

poos Q~@??l 

18 
OF 

-. 3 
- - - - - -- --+ - 1 ".L. - -=xi---- -- . - - - -1  - -; .--; **- --E -2 . 

'. - . . 
..P. , - .. 



TABLE 14. DAILY MAMMUM HORIZONTAL WIND SPEED (me4) 
RECORDED IN OCTOBER, NOVEMBER 1966 THROUGH 1969 

AM) DECEMBER 1965 THROUGH 1969 ON SMALL 
TOWER AT 18-mTER LEVEL 



TABLE 16. DAILY MAXMUM HORIZONTAL WIND SPEED (ma4) 
RECORDED e3 JANUARY, FEBRUARY, MARCH 1066 TSIROUOH 

1970 ON LARGE ~ E R  AT  METER LEVEL 

Yodh 
Y a u  

w 
I 
a 
a 
4 

s 
6 

7 

8 

9 

I0 

11 

la 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

94 

25 

26 

27 

28 

29 

50 

31 

Mudmum 

Yearly 

Monthly 

JIIUIay 
Iws IN? loss 1wo Is70 

6.4 13.3 7.6 18.3 11.9 

1 4  1 3  6.4 12.8 12.5 

8.1 16.8 7.9 6.8 16.4 

7.8 17.6 14.0 18.8 17.2 

11.0 11.9 1\.3 17.3 12.0 

14.9 9.6 10.3 12.8 16.4 

12.4 14.1 18.1 12.1 14.5 

13.4 12.1 15.8 7.8 119 

19.0 7.1 14.3 9.3 13.7 

11.9 14.7 14.7 1x3 

16.6 16.4 12.8 18.2 10.1 

13.6 7.4 15.8 9.2 

9.9 8.0 10.8 18.1 

6.4 11.8 7.9 10.6 

15.8 10.6 14.7 8.8 13.6 

13.9 14.0 8.7 15.8 

11.0 11.4 13.0 11.1 11.5 

7.7 13.2 11.3 12.3 

14.0 13.3 10.8 9.7 

7.9 12.9 10.6 14.3 

10.4 8.0 7.4 13.5 

25.4 9.9 7.2 6.2 18.3 

17.1 6.1 12.4 9.2 13.6 

10.9 13.2 18.0 13.0 

20.1 8.3 14.0 13.4 10.0 

21.1 115 1 4 8.7 

20.6 16.3 12.5 8.1 

8.8 13.2 8.2 

25.6 8.6 11.5 12.0 

18.7 7.0 8.0 10.3 10.0 

15.4 6.8 6.9 0.H 16.5 

j 1 

1% 

ORIGINAL PAGE IS i .  ,! 
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TABLE 16. DAILY MAXIMUM HORIZONTAL WIND SPEED ((m4) 

RECORDED IN APRIL, MAY, JUNE 1960 THROUGH 1969 ON 
LARGE TOWER A T  18-METER LEVEL 

Mol& 
Year 

Dlr 
1 

I 

3 

4 

s 
6 

7 

n 
9 

10 

11 

12 

13 

14 

15 

16 

17 

111 

19 

20 

21 

22 

23 

24 

25 

20 

27 

t n  

29 

30 

3 1 

Maximum 

Yearly 

Monthly 

13.3 12.4 10.0 12.2 

11.3 12.3 10.6 12.7 

9.9 10.2 10.2 18.2 

9.9 16.5 13.5 10.8 

17.5 10.5 16.7 11.7 

1 . 7  11.1 9.d 11.9 

11.3 17.0 1s.n 12.6 

20.1 1ci.l 14.4 12.1 

20.5 1n.9 13.9 14.3 

15.9 9.7 12.0 15.1 

13.6 13.4 14.2 7.1 

9.9 10.4 11.3 n.5 

8.6 fb.5 11.0 

13.n 13.5 14.9 

9.7 13.6 14.1 

9.9 11.0 8.t 13.7 

13.9 11.6 10.H 14.6 

21.G 9.n 11.0 14.3 

11.4 1 . 5  1 .  12.5 

x.3 9.5 10.N 10.3 

13.1 10.7 13,s 

7 10.5 Ili. 1 

IJ.9 23.5 10.0 12.7 

! 4 12.,1 11.6 

12.5 11.3 9.9 

I ! .  n. 1 20.4 9.4 

9.3 9.8 12.4 

13.5 9.4 l t . 3  15.H 

17.0 8 .  1 9 . 1  12.7 

11.o 1 k.,t n..t 

I S . 1  9.1 9.7 

June 
I9W 1W7 I966 lWi9 



TABLE 17. DAILY MAXIMUM HORIZONTAL WIND SPEYD (mr4) 
RECORDED IN JULY, AUGUST, SEPTEMBER 1066 THkOUGH 

1969 ON LARGE TOWER AT 18-METER LEVEL 

Muimum 

Yearly 18.5 25.4 18.3 18.3 19.3 20.0 18.2 22.8 

Monthly 1 25.4 1 22.8 

ORIGINAL PAGE I8 
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TABLE 18. M I L Y  MAXIMUM HORIZONTAL WIND SPEED (me4) 

W o d h  
Year 

Maxlmuni 

Yearly 

Monthly 

RECORDED IN OCTCIBER, NOVEMBER 1966 THROUGH 1969 - 
AND DECEMBER 1965 THROUGH 1969 ON LARGE 

TOWER AT 18-METER LEVEL 



TABLE 1% MILP MAXIMUM HORIZONTAL WIND SPEED (I&) 
RECORDED W JANUARY, FEBRUARY, MARCH 1966 THROUGH 

1970 ON LARGE TOWER AT 30-METER LEVEL 

ORIGINAL PAGE 18 
OF POOR Q U ~  



TABLE 20. DAILY MAXIMUM HORIZONTAL WIND SPEED (rnC1) 
RECORDED IN APRIL, MAY, JUNE 1966 THROUGH 1969 

ON LARGE TOWER AT 30-METER LEVEL 

- 

Mwlmum 

Yenrly 

Monthly 

- - - -- - -- -- 

May 
1sW) 1967 lWTl IS69 

13.1 12.2 10.7 12.6 

10.9 13.0 9.9 13.9 

10.4 1O.R 10.7 16.7 

10.8 16.4 13.9 11.2 

17.9 10.2 16.7 12.0 

11.9 1l.W 10.4 13.3 

11.4 18.4 16.8 13.1 

27.8 16.6 17.1 11.8 

19.5 17.1 14.9 14.2 

lli.2 10.4 14.2 15.0 

13.8 14.6 14.0 

10.3 1 12.0 H.4 

n.3 7.n n.5 11.5 

13.6 13.4 9.7 10.1 

9.9 14.6 n.o 14.8 

n.n 13.9 9.5 14.4 

13.1 11.0 11.1; 15.1 

90.5 10.0 11.1 13.5 

11.6 11.li lH.4 12.9 

9.2 9.9 10.8 10.1 

13.4 10.9 14.3 

19.1 10.7 14.4 

14.9 2H.l 10.3 12.7 

9.8 15.4 1i.n 11.5 

12.9 11.3 10.1; 8.1 

1n.4 9.1 18.2 8.9 

9.2 11.n 

13.0 15.1 17.2 

15.9 10.1 9.2 12.7 

n.1; 13.0 8.8 n.1 

17.4 9.1 n.n n.5 



TABLE a1. DAILY MAXIMUM HORIZONTA& WIND SPEED (mad) 
RECORDED IN JULY. AUGUST, SEPTEMBER 1966 THROUGH 

Noem 
Y O U  

w 
1 

a 
a 
4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

28 

30 

31  

Maalmum 

Yuuly 

M ~ Y  



TABLE 22, DAILY MAXIMUM HORIZONTAL WIND SPEED (ma4) 
RECORDED IN OCTOBER, NOVEMBER 1986 THROUGH &9 ' 

AND DECEMBER 1965 THROUGH 1869 ON LARGE 
TOWER AT 30-METER LEVEL 

Ma*lniurn 

Yoarly 

Monthly 

November 
lm 1W7 19W 1909 



TABLE 28. DAILY MAXIMUM HORIZONTAL WIND SPEED (me4) 
RECORDED IN JANUARY, FEBRUARY, MARCH 1966 THROUGH 

1970 ON LARGE TOWER AT 60-METER LEVEL 

Mulmum 

Yauly 

Monthly 



TABLE 24. WILY MAXIMUM HORIZONTAL WIND SPEED (me4) 
RECORDED IN APRIL, MAY, JUNE 1966 THROUGH 1968 

ON LARGE TOWER AT 60-METER LEVEL 

Month 
Yopr 

Dlv 
1 

2 

3 

4 

5 

6 

7 

u 
9 

10 

11 

12 

13 

14 

15 

10 

17 

~n 
19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Maxlmum 

Yearly 

Month1 y 

hlny 
19lHi 1W7 19Un lWO 

13.2 18.2 11.7 12.3 

11.5 13.6 11.3 13.7 

10.3 10.8 10.7 17.9 

lo.(; 17.5 15.0 11.1 

15.2 10.3 17.4 11.7 

13.0 1l.N 10.4 14.0 

1 . 4  18.2 17.2 13.6 

Z4.1 1 . 5  17.2 12.3 

9 .  13.1 15.8 15.0 

lli.0 10.5 13.9 16.0 

14.0 13.9 13.9 7.8 

12.2 10.5 13.3 9.6 

8.4 N.0 12.8 

13.5 10.0 14.0 

10.0 13.1 A.0 16.2 

9.7 13.3 10.2 15.8 

14.4 11.5 12.6 14.5 

21.0 9.5 11.3 15.1 

16.1 10.1 19.U 12.8 

12.2 10.7 9.S 10.7 

13.4 13.1 10.3 13.0 

12.2 10.0 15.5 

7 .  25.7 lO.li 12.9 

13.0 14.9 11.3 11.1 

15.7 12.0 11.1 s.4 

lN.3 9.0 19.2 9.U 

12.7 9 13.1 11.6 

Ili. I n.9 16.3 17.7 

2 10.3 s.9 11.7 

3 13.3 9.7 s.9 

23.5 9.3 10.0 9.1 



TABLE 25. DAILY MAXIMUM HORIZONTAL WIND SPEED (me4) 
RECORDED IN JULY, AUGUST, SEPTEMBER 1966 THROUGH 

Maximum 

Yeu\y  

monthly 

1969 ON LARGE TOWER A T  60-METER LEVEL 



TABLE 26. DAILY MAXIMUM HORIZONTAL WIND SPEED (ma") 
RECORDED IN OCTOBER, NOVEMBER 1966 THROUGH 

1969 AND DECEMBER 1965 THROUGH 1b69 ON 
LARGE T0V:ER AT 60-METER LEVEL 

MIulniunr 

Ycnrly 

Monihly 

t i  10.3 10.2 19.li 

2 1 1  u.4 8.7 s.a 

17.0 10.3 I 9.0 

13.0 n.n 13.4 . . i .S 

1 14.4; 10.0 13.7 

17.4 9.5 11.1 

7.9 IN.O 10.7 9.7 

10.7 20.5 13.1 9.U 

9.5 14.7 22.2 Ii.5 

10.2 12.1 1li.li 6.3 

6.3 12.3 27.0 7.0 

. 11.3 21.7 10.N 

15.1 I1.N 1li.l; 14.3 

16.9 9.1; 10.5 17.0 

15.7 13.7 U.1 15.S 

9 13.9 11.3 14. I 

11.0 11.5 9 .  14.9 

11.(1 9 13.7 13.1 

11.7 L L I i  4 .  Ili. I 

11.1 11.0 11'. I I!L4 

I .! ti.(; 13.2 I I. ' 
2 *.* 1 11.11 

1 .  15.3 7.1 I l1.l i 

1 I. \ 1h.O ! ) .5  13.:) 

1 . 2  I .  1 11.3 lo. I 

4. 1 10.0 10, I I I. 7 

11.1 14.1' 2 10.0 

1 . 1  I I.! 11.0 13.5 

I .  11.1; 9.5 15.1 

I . !  I l . 4 i  I . !  11.7 



TABLE 27. DAILY MAXIMUM HORIZONTAL WIND SPEED (me4) 
RECORDED IN JANUARY, FEBRUARY, MARCH 1966 THROUGH 

1970 ON LARGE TOWER AT 90-METER LEVEL 

M d m u m  

Youly  

M ~ Y  



TABLE 28. WILY MA-M HORlZONTAL WIND SPEED (me4) 
RECORDED IN APRIL, MAY, JUNE 1966 THROUGH 1969 

ON LARGE TOWER AT 90-METER LEVEL 

M a  
Year 

ay 
1 

2 

S 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

I5 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

214 

29 

30 

31 

MYdmuni 

Ycarly 

Monthly 



TABU 20. IUILY lKUxMEM HORIZONTAL WIND SPEED (md) 
RECORDED M JULY, AUGUST, SEPTEMBER 1966 THROUGH 

1969 ON LARGE TOWER AT 90-METER LEVEL 

Miudna. :n 

Yearly 

hlonthl y 

ORIGINAL PAGE IS 
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TABLE SO. DAILY MAXIMUM HOR1. .-NTAL WIND SPEED (me4) 
RECORDED IN OCTOBER, NOVEMBER 1886 THROUGH 

1969 AND DECEMBER IWS THROUGH 1988 ON 
LARGE TOWER AT 90-METER LEVEL 

Llalub 
Year 

D4' 
1 

8 

S 

4 

5 

6 

7 

n 

B 

10 

11 

12 

15 

14 

15 

16 

17 

18 

1s 

90 

21 

29 

23 

24 

25 

26 

27 

2 n 

29 

50 

31 

hlmlnium 

YclLrly 

Monthly 



TABLE 31. DAILY bilUaMUM HORIZONTAL WIND SPEED (me4) 
RECORDED IN JANUARY, FEBRUARY, MARCH 1966 THROUGH 

1970 ON LARGE TOWER AT 120-METER LEVEL 

Maaimurn 

Yearly 

Monthly 

February 
lBC6 1967 lsGH 1969 1970 

ORIGINAL PAGE IS 
OF POOR Q U ~  



TABLE 92. L U L Y  MAXIMUM HOWZONTAL WIND SPEED (ms4) 
RECORDED IN APRIL, MAY, JUNE 1966 THROUGH 1989 

ON LARGE TOWER AT 120-METER LEVEL 

Mulniunl 

Ycrrly 

Monthly 



TABLE 33. WILY MAXIMUM HORIZONTAL WIND SPEED (me4) 
RECORDED I N  JULY, AUGUST. SEPTEMBER 1966 THROUGH 

1969 ON LARGE TOWE?-AT 120-METER LEVEL 

M a  
Y o u  

Dw 
1 

4 

3 

4 

$ 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Mardmum 

Yearly 

Monthly 

September 
19M 1M7 IS68 1969 

6.1 9.4 9.4 10.6 

7.4 15.3 9.9 12.3 

7.6 16.8 10.9 9.4 

10.3 12.3 8.4 11.5 

9.8 11.5 3.4 13.0 

17.1 13.9 9.5 18.4 

7.9 11.9 8.7 15.9 

12.9 14.0 8.9 14.0 

13.0 13.4 9.0 19.2 

13.0 9.6 19.1 13.1 

17.5 10.5 7.8 

13.8 25.1 15.4 9.6 

11.1 15.3 11.2 11.8 

13.0 12.8 12.7 

10.2 9.6 11.3 

10.9 9.6 8.8 

7.7 9.2 13.5 

9.9 8.5 10.6 

19.2 12.0 9.4 19.5 

15.3 9.3 17.4 17.6 

25.6 8.1 14.5 11.R 

9.5 10.7 11.7 13.1 

9.7 12.4 13.8 14.8 

9.5 12.1 12.6 10.6 

9.4 9.7 11.2 H.6 

11.4 13.8 15.1 9.e 

14.H 15.1 11.7 11.0 

20.n 16.8 23.1 16.0 

14.2 11.4 15.1 19.1 

9.4 10.1 15.5 18.4 



TABLE 34. DAlLY MAMMUM HORIZONTAL WIND SPEED (ma4) 

Moximum 

Ycnrly 

Monthly 

RECORDED IN OCTOBER, NOVEMBER 1966 THROUGH i969 
AND DECEMBER 1965 THROUGH 1969 ON LARGE 

TOWER AT 120-METER LEVEL 

- - 

November 
1966 1W7 1968 1969 

December 
1W5 1066 1W7 lWR 1968 



TABLE 36. DAILY MAXIMUM HORZZONTAL WIND SPEED (me-') 
RECORDED IN JANUARY, FEBRUARY, MARCH 1966 THROUGH 

1970 ON LARGE TOWER AT 150-METER LEVEL 

Mudmum 

Yearly 

Monthly 

March 
1966 1967 1968 1969 1970 

17.6 14.3 22.0 13.8 11.4 

11.4 10.9 14.0 13.4 

13.3 10.1 23.6 14.1 

17.9 11.1 23.5 25.0 

22.2 16.7 18.9 241 

18.8 18.6 13.5 23.4 117 

13.4 16.7 16.4 23.4 16.1 

16.4 12.1 10.8 17.9 21.8 

14.8 14.5 2L6 24.7 

15.5 11.4 18.5 16.9 18.2 

13.5 13.8 18.2 15.9 18.6 

14.4 14.5 26.8 12.8 19.1 

14.3 13.6 18.1 12.5 20.0 

13.1 10.7 14.3 12.8 22.4 

16.5 15.4 16.5 11.5 17.0 

23.0 15.6 20.3 13.3 

12.1 9.1 17.9 18.4 17.5 

10.7 19.2 24.9 13.7 

10.3 14.3 7.2 14.7 13.1 

13. 1 10.5 14.5 

9.1 13.2 8.7 14.6 

11.5 12.2 16.6 11.2 18.4 

12.6 11.6 21.4 19.0 15.4 

12.9 13.6 16.3 22.4 12.9 

18.6 10.2 9.8 14.3 15.9 

11.5 12.7 13.5 21.6 

14.5 15.6 13.0 14.8 

14.6 13.6 11.1 10.3 16.9 

8.1 14.3 9.0 15.5 

16.4 17.3 8.4 9.2 17.2 

17.5 19.5 13.0 11.7 13.4 



TABLE 98. DAILY MAXIMUM HORIZONTAL WIND SPEED (mu4) 

Month 
Year 

Day 
1 

2 

3 

4 

5 

B 

7 

n 

9 

10 

11 

12 

13 

14 

18 

16 

17 

in 

19 

20 

21 

22 

23 

24 

25 

26 

27 

2 X  

29 

30 

31 

hlaxiniuni 

Yczrly 

Monthly 

RECORDED IN APRIL, MAY, JUNE 1966 THROUGH 1969 
ON LARGE TOWER AT 1M)-METER LEVEL 



TABLE 37. M a y  MAXIMUM HORIZONTAL WIND SPEED (ma4) 
RECORDED IN JULY, AUGUST, SEPTEMBER 1966 THROUGH 

1869 ON LARGE TOWER AT 160-METER LEVEL 

Monrb 
Y o u  

Day 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 .' 
1 (; 

! 7 

1'4 

19 

i!U 

2 1 

''2 

23 

2.1 

25 

3; 

27 

2 8 

29 

30 

31 

hl:ud mum 

Ycnrly 

Mnnthl y 

September 
iau6 i w 7  m a  ~ O B D  

5.R 9.B 

7.1 14.1 

8.0 9.9 

10.9 11.2 

10.4 12.4 13.7 

17.5 14.1 18.8 

8.0 1 2 5  18.3 

13.8 14.3 15.1 

13.0 13.7 IS. 6 

13.8 10.5 19.6 14.4 

17.7 11.5 7.4 

13.9 25.5 16.0 9.6 

12.4 15.7 11.6 13.0 

13.4 12.7 

10.8 10.1 12.4 

10.0 9.1 10.0 

7.8 8.0 14.5 

10.3 8.0 11.3 

25.0 11.6 8.9 13.7 

13.7 8.8 17.3 15.9 

7.9 14.2 12.3 

9.0 11.4 13.3 

8.2 12.7 15.4 

n.7 11.3 12.2 10.9 

n.7 10.1 0 . 1  9.1 

13.1 14.4 8.2 

10.3 15.0 11.5 11.2 

21.3 17.5 24.1 17.2 

16.0 11.5 15.1 20.1 

9.1 10.4 15.0 18.3 



TABLE 98. DAILY MAXIMUM HORIZONTAL WIND SPEED (ma4) 
RECORDED I N  OCTOBER, NOVEMBER 1966 THROUGH 1969 

AND DECEMBER 1965 THROUGH 1969 ON LARGE 
TOWER AT 150-METER LEVEL 

- 

fktobor 
IWiIi ICJ(i7 lWiN I!)li9 

17.0 12.9 2 17.5 

13.7 IU.1 ICi.3 

7 11.1 10.0 2li.l 

5 . 1  10.5 8.N 19.Ii 

N.6 9.5 15.1 2ll.li 

14.G IO.5 17.5 lli.4i 

I .  4 9  14.3 lL : l  

n.7 9. I I I . I ~  

I .  n.2 13.0 

7.n 13.1; 10.5 111.5 

14.4 9.4 14.0 14.n 

9.0 S.2 1 5 .  111.7 

15.0 12.1 15.9 9.3 

16.1 15.3 17.3 lO.3 

11.2 I0.n 21.2 7.7 

li.7 12.1 17. I 7. I 

7.1 22.7 7.1; 

7.5 22.7 12.5 

21i.7 I '4.H 

17.9 !l.3 10.5 

12.5 111. N N. I 

11.1 10.7 '4.2 

11.3 12.5 22.2 

li. .I 13.7 23. 1 

I0.O I .  17.1 

14. S I 15.3 

I4.N '4.:) !),I; 

12.1 15.U I!). I 

111.5 1l.G 22.0 

H.N 15.0 12.2 21.11 

7.3 1:I.S !I. 5 25. I 

n. !) 

22.7 

1% I 

!l,ll 

7.4 

7.8 

lh.9 

18.4 

17.3 

20.1 

12.7 

12.5 

19.2 

13.0 

I*. I 

21.* 

21.!l 

17.0 

12.7 

l5.ll 

17.0 

21.2 

211. li 

2ll.!l 

9.9 10.1 

10.9 *.(i 

11.5 7.7 

10.9 14.7 

1.l.n 11.2 

1'4.5 N.!) 

lS.3 11.4 

2 .  12.9 

14.9 22.2 

12.G 17.7 

13.G 27.9 

12.2 21.5 

17.n 

12.1 11.:1 

2 . :  9.3 

13.8 12.0 

11.1 12.N 

11. I 15.0 

12.7 15.2 

13.9 14.5 

5. * lli.li 

!I. 7 H.li 

t i . :  7.4; 

Ili.5 14.!I 

15. ti IS. 2 

10.5 11. I 

1 5 . I 
15.7 

In. I 

11.9 12.n 

l%i9 

21.4 

10.5 

10. 1 

25.8 

Iti. 2 

ILIi  

14.0 

13. I 

7. 1 

7.li 

9.5 

13.7 

17.7 

19.5 

17.7 

lli. 3 

15. 1; 

15. ti 

Iti. 2 

20.5 

1n.o 

IJ.Ii 

12. I 

IS. 2 

111.5 

1li.O 

10.9 

13.5 

15.0 

11.4 

llcccmtrr 
19IiU l W 7  19W 

1 9  13.1 10.5 

7.2 12.2 10.8 

13.5 21.3 12.0 

17.4 14.2 21.5 

13.3 10.1 14.1 

12.U I.' *.I 

9.n 9.7 13,(1 

12.0 12.0 19.3 

4 12.1 14.U 

t i .  1 . 4  13.3 

11.5 23.4 15.0 

13.1 14.S 11.6 

12.0 H.O 10.7 

14.7 (i.9 20.5 

1 3  12.9 22.9 

11.6 11.1 14.1 

12.4 9 5.3 

9.7 10.5 

10.0 (i.8 12.0 

15.3 7.7 12.5 

14.9 11.1 9.9 

7.9 13.0 15.9 

Ili.3 23.4 17.2 

! i  t5.2 18.7 

11.9 10.2 13.0 

9.2 li. H 

9 13.4 17.9 

2l.G 22.2 22.4 

17.7 10.0 19.0 

0 . 7  10.5 9.0 

11.5 9.9 1S.9 

l W 9  - 
16.1 

15.8 

16.5 

15.2 

12.9 

l L 9  

20.7 

12.1 

24.2 

26.5 

14.2 

15.3 

16.4 

15.7 

lti.9 

9.4 

12.G 

10. 9 

7.7 

12. b 

17.9 

23.0 

10.2 

13.3 

I !I. 5 

22.5 

lS.4 

7. 0 

Iti. 2 

19.0 

lti. 7 
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TABLE 41, PERCENTAGE FREQUENCY DISTRIBUTfON8 OF DAILY 
M A  XJMIJM BOIUZONTAL WIND SPEED (meg1) RECORDED 
ON T44HGE TOWET: BY LEVELS, WIND SPEED CLASSES, 

AND NONHURRICANE-OCCURRENCE Ahm 
HIJRRICANE-OCCURRENCE MONTHS 

Doc Jan Feb M a r  Apt May 

41.29 25.81 26.24 16.13 18.33 22.58 
46.45 57.42 56.74 66.45 76.67 64.52 
7-74 7.74 12.06 11.61 5-00 6.45 
0 0 0 0 0 0 
4.52 9.03 4.96 5.81 0 6.45 

Jura M y  A Lpt Oct No\ 
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