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SUMMARY OF HISTORICAL WIND DATA: (b) Wind data for 1982 and 1983

APPENDIX 5.4. (b)

Summary of data in file : C:vWASFAIFBZWIND. FRN Lper milleld
Number of observations 1094 Ubservations skipped: 0
Humber of reading errors: id Wind speed bin width: 1.0 mis
Bect Fregq <l 2 3 4 = & 7’ a g 11 13 15 17 »17 H k
L H 2.1 241 0 379 O 190 47 47 95 o o (1] v o Qo 3.3
3 0.5 1000 “w ] Q0 w 4] w 4] 5 O o o0 o ¥ (L}
=R 18.7 &7 16 99 o 52 126 110 183 99 209 37 LU P Le] H.5
POz 10.2 45 L O 48 HB6 183 259 Y& 106 S8 10 10 o 8.1
1201 12.6 47 0 141 8 125 219 195 172 &2 31 o o [+] Q &4
150: 0.5 1000 ] u o o ] o o O o L] oo w 0.5
180: 5.5 1 O 198 U 196 178 1435 107 386 38 o ulg o &0
210 0.7 718 O 0 o v 141 (] [+ < =] < o 0 141 2.8
240 27.9 i8 7113 11 10& 116 81 232 134 127 3% 11 7 ] 8.0
270 14.3 Z5 14 S5 14 &8 157 130 185 137 151 21 72/ Q H.1
300 b. b 76 O 119 O 194 209 134 89 7% B89 15 o O 0 b. 48
3301 G5 1000 [v] L] Q o 0 o ] o o -0 ] O, o 0.5
Total &1 711z & 97 140 123 187 log 119 27 5 18 1 7.6 2.869
Number of calms t(included): &l Mean wind speed: b.0 mss
DUMF DOS RETURRK
RAWDATS >
Summary of data in tile 3 C:\WASF\1YH3WIND. FRN [per milleld
Number of cbservations 1096 Ubservations skipped: ]
Wumber of reading errors: EFd Wind speed bin width: l.u m/s
Sect Freq <1 2 3 4 =1 o 7 =] ? 11 13 15 17 »17 2] -k
Q= 1.8 35l&6 O 108 l&1 10B 54 o 54 L] [ o 0 o a 2.7 1.35
il l.& &S78 &0 121 &0 O 181 14 (4] (] [t} i o l_:i o 1.9 1.04
&0z 14.2 &4 O le2 &0 47 114 100 247 0 147 52 0 o 0 7.3 2.73
90z 13.1 &9 0 115 72 87 1u0 130 211 14 94 F (4 [ b.7 2.95
120: 11.1 B2 O 146 154 103 274 94 120 o2& (] 0 o Q 5.9 3.15
1502 3.1 294 O 153 123 246 92 31 b1 o [x] o (] &} (5] 4.0 2,10
180 5.7 138 O 264 132 99 Bl &5 l1s 0 &s 17 O i ] 4.7 1.49
2102 1.6 578 O 181 181 (4] [ o [«] 0 &0 o 0 (] (1] 2.3 0.9d
| 2403 22.5 40 4 135 B8 59 143 118 135 17 l&d4 55 0 42 ] 1.5 1.97
270z 16.5 55 O 104 Sz 40 115 8 219 12 Z13 &9 0 2= (] 8.3 2.76
300 7.6 120 Q239 &3 I8 113 113 63 O 176 SO 0ows LX) G.6 1,731
33012 1.3 706 74 74 74 74 o O L] o .0 [¥] L] ] 0 0.9 0.81
latal 108 3 14B B7 6B 141 w8 159 B 126 37 LU §+1 [ G. 7 Z.04
Number of calms (included): 115 Mean wind m/e

DUMP LOUS KE TURN
RAWDATA>

speead: G. 4

APPENDIX 6.2.

TYPICAL DISPLAY OF INPUT DATA FROM THE NUMERICAL MODEL

T LRE
i

CAFE AGULHUS WIND Ly

FURUGRAFHY

Cz \WASF\AGLIAR . MAF
{1950,550)
HROUGHNESS

—
t +ALULHUS , CARIESIAN CU-URDINMIES
1Y m ars.l. 4, @ 3 LB, l.S9HE*Od m

C: AWASFACOORDS AL 1GHTHUU. RDS
C: \WASPA\COORDSA\L IGHTHUUSE . RDS
HUEE TACLE

:LIGH THUUSE

1 LIGHTHOUSE

s LIGHIHOUSE

ARAWDATA—(Z m a.9.1.)

WASF\ 1985WIND .. FRM

Cr\WASFAAGLWIND. TAB
AGULHUS WIND Dafa "BO-85

= L: \WASF\COORDS

HEIGH1 DATA OBSTACLE RUOUGHNESS ORUGRAFHY ATLAS

WECS FREQUENCY TEXT DISFLAY RETURN DOS
Wask »

HELF STOP

$CAFE AGULHUS WIND DRlA “BO-g85

rOROGRAPHY

C: \WASP\AGLMAF . MiaF $+AGULHUS , CARTESIAN CU-URDINAIES

(0, 3000) :t59.8m a.s 1. » , @ 2 2.1, l.leE+Cd m
HOUGHMESS

Cz \WASF\COORDEA\FUINTI10. RDS

tFOINT J10

sPOLINT Jlo

AAWDATA={Z m a.q9.1.)

C: \WASF\178SWIND. FRN

L \WASFVAGLWIND. TAR
AGULHUS WIWLD DATA "BO-BS

E L \WASFA\LCODRLS

HEIGHT DATA UBSTACLE RUUGHNESS ORUGRAFHY ATLAS

WECS FREQUEMCY TEXT DISFLAY RETURM LUS
basF -

HELF STUP

Botha 88



APPENDIX 6.3. (a)
TYPICAL DISPLAY OF RESULTS FROM THE NUMERICAL MODEL

(a) Results for the lighthouse at 2m and 10m a.g.1.

APPENDIX 6.5. (c)

BRESULTS FROM THE NUMERICAL MODEL: FOB AN ENE WIND DIRECTION

(c) Relative velocities at 100m a.g.1.

Botha 88

VELOGCITY. H=100M R.G.L

CAFE AGULHUS WIND DATA ~80-80 £9¢ OsEB 12112
LIGHTHOUSE Height: L. m a.del.
Sect Roh Ubstacle Uroagraphy A 1] % E%
0 Q.0% =3. 9% 10° H 3.2 1.15 2.0 .8
1 0. 0% 16.8% 12° 1 5.3 1.2 3.6 2.9
2 0. 0% 21.8% 3+ 3 6.9 L.£u ll.o 14.%9
0 0L 0% 18.1% -5 2 &.7 2.3% 13.8 14.5
Q U. 0% S.1% =10e H 5.7 Z.21 V.9 7.7
v DL0% -8.3% -qe H 4.8 1.86 d. & 1.8
Q 0. 0% —B. 1% 7 H 4.8 1.85 3.9 £a1
0 0. 0% 8. 6% e : 5.9 1.85 5.5 5.1
2008 Q0 Q. 0% 19.59% 3¢ ¥ 7.0 2.1z 1lo.7 22.4
L7000 1 oL 0% 26. 4% -7 2 6.5 L.20 162 17.2
00 0 . 0% - 10.2% -13¢ i 5.9 1.84 .5 F.0
330 0 0. 0% =7.5% =5 : 4.4 1.946 3.7 1.9
M= 5.5 m/s E= 194, W/m G2 1.9%
HEIGHT DATA UBSTACLE ROUGHNESS URUGRAFHY ATLAS
WECS FREQUENCY TEXT DISPLAY RETURN DODS HELF STOF
Wask >
CAFE AGULHUS WIND DATA *80-85 L9 5/88 12:14
L IGHTHDUSE Heiaht: 1o, m a.a.l.
Sect  Keh Input Ubstacle Urography 2] A Ex
o Q. 0% on Q.0% g S.4 1.30 2.1 1.3
| @, 0% Qo Q. 0% 10 Sk we ] B.4 1.85 .8 4.8
& 0. 0% _Oe Q. 0% 15.9% FAS | .0 Z.42 11.1 1L.9
O O 0 Qe . 0% 12,74 —4° 1 B.3 2,68 12,9 11.3
o Q. 0% Qe 0.0% 3. 0% -&* H 7.5 2Z.45 1.7 7.3
O O, 0% [+l O 0% =5, 1% -29 T &4 2 &0 2.0
Q 0.0% Qe 0. 0% —2.3% 4 H 6.5 4.3 L.
o 0, 0% 0 0. 0% 7.8% &% 2 7.7 S.7 4.9
o 0. 0% Qe 0.0% 19.9% z H a.7 15.9 17.0
1 Q. 0% Qe 0. 0% 14.9% =5 H F.3 15.4 2001
L L 0% o V. 0% Z.6% =10* 8.8 lu.2 12.5
0 O.0% Qe 0, O =10, 0% -3 1 7.1 3.9 S
H= 7.4 o/s k= 427, W/m2 B.3  Z.1%

HE1GHT DATA UBSTALLE KOUGHNEES URUOBRAFHY ATLAS

WECS FRECUENCY TEX1 DISPLAY RETURN DOS HELFP STOF

WasF >

VELOCITY.

H=100M R.G.L.
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Denison 90

Appendix Il

Listing of Programme used to Digitise Topographic Map

ITHIS PROGRAM WILL HOPEFULLY COLLECT XY DATA OFF THE DIGITSER

1@

20 IAND STORE IT ON A FILE"

3o QPT.ION BASE 1

40 PRINTER IS 1

B0 PRINT "ENTER THE ORIGIN FROM DIGITSER"

70 BEEFP

80 BEEP

90 BEEP

18@  PRINT "SET THE BUTTON TO POINT MODE™

1@ PRINT %= s m e ———— b !

120  ENTER 702 USING "3(1D.D,X),8"1AR,V
PRINT R,V
BEEFP
EEEET "SET THE EUTTON TO STREAM MODE"
INFUT “ENTER THE CONTOUR VALUE FOR THIS FILE" H
PRINT “READY TO 60 ............ START DIGITISING"
BEEP

BEEP

ALLOCATE X14(7@0),¥1{7@0@)
PRINT "N X Y A
;U? I=1 TO 700

ENTER 782 USING "
PRINT I, X1¢I), Yi(
IF D<»8 THEN GOTO
IF 0>2 THEN 6OTC
BEEP

NEXT I
ls#s DUTPUT TO DISCewws
INEHT “WHAT IS THE FILE NAME FOR DATA STORAGE" ,File_b$

LKLZ04D.10 %) 10X BT gA KI(I ), YICT ),
H
70

BEEP

Len={ [+2@#3/256 )+2

CREATE ASCII File_b% Len

ASSIGN BDisc TO File_bh%
i

gg;ﬁug BDiscsX (D) YI(D) H

INPUT "DO YOU WANT TO CONTINUE 7 ,(¥/N)" ,An®
IF AnS="Y" THEN 485

DEALLOCATE X1(®) Y1(=}

G0TO 159

IF Ang="N" THEN 428
DEALLOCATE Xi1(e) Yi(e=}
END

e £ 6D D L0 €0 =] 0N U1 e L P = D00 L0 L0 L0 L0 G0 =] T LA 4 L P — 65 10 00 €0 60 0D ~) 0N 4= Ll
FNeENNeeS9eeSeEEeS,NN—-SESFEIPSSIELIN—O9SSGHE

o e U0 U G e L A L 0 G PRI PRI R BRI BIRI FIFI PO — — e e e e s i i

Digitizing maps
omg poor souls

—— : Y

Figure 6.5: Typical contour plot and 3D projection (of relative power at H =50 metres above
ground level). xe ’ ") 0 v
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VELOCITY PROFILE COMPARISON
Lighthouse - East Wind

% Veloclt?r (m/s):

LEGEND
* Kito Observationa
= WASF Prediclions

60 80 10 120 140 160
Height a.g.! (m)

VELOCITY PROFILE COMPARISON
Lighthouse - West Wind

Velocity (m/s)
L ! H

LEGEND

s ; X Kite Observations
i = Model Predictions

80 100 120 140 160

0 20 40 80
Height a.g.l (m)

5.1 Experimental Method

Predictions from the numerical model (WASP) were compared with actual measurements from the
field to obtain an indication of how accurately the mode! simulates reality.

The procedure that was initially adopted is listed below:
® The wind was to be measured at five points on and around the Soetanysberg.

® Hourly velocity readings were to be obtained from the Cape Agulhas lighthouse ane-
mometer over the time period that the TALA kite was flown on the Soetanysberg.

o The lighthouse anemometer readings were to be used as input to the numerical model
and the predicted values compared with those measured on site.

On arriving at the lighthouse it was found that the rotating cup anemometer on a Sm mast was not
working, The lighthouse-keeper, who was in charge of the digital equipment, had no need to repair
it. He was certain that the Beaufort Scale which he had been using for the past 35 years was as
good as the anemometer which, in his opinion, was badly placed with regard to the lighthouse
buildings.

Due to the necessity of obtaining accurate data, a TALA kite was used at a position on the coastline
due south of the lighthouse to obtain the hourly data to be used as input for WASP. This reference
kite was flown at 10m above ground level,

A preliminary analysis of the wind flow over the Soctanysberg was performed using WASP. This
yielded certain regions of relatively high wind speed. Four points were chosen in these regions as
sites for the field tests (Sites A,B,C and D). One other point (Site E) on the coastline towards the
western end of the Soctanysberg was also chosen as a site. This allowed for a comparison to be
made of a site that was not affected by orographic forcing. The locations of the field-test sites are
shown in Figure 5.1.

Figure 5.1: Map of the Soetanysberg with the sites where the TALA Kite was flown

Validation of WASP by Comparison with Field Data 33
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TALA kites.
Example below
from Ron
Nierenberg
(around 1980)
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