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STUDY OF SPACE CORRELATION OF HORIZONTAL
VELOCITY IN HIGH WINDS

By Osamu Tsukamoto and Yasushi MiTsuta

Synopsis

Space correlation function of wind speed for the space separations up to 720 m were obtained
directly from the anemometer array. Longitudinal space correlation function estimated from
autocorrelation function can be a fairy good approximation judging from comparing it with the
directly obtained longitudinal space correlation function on the array. Lateral space correlation
shows rapid decrease with increasing horizontal distance up to 30-60 m and holds almost constant
value in the longer distances which is usually near zero but higher value for longer averaging time.
Space-time correlation function with vertical distance obtained on the 50 m high tower in this
study shows fairly good agreements with the previous works.
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Fig. 1. Arrangement of observing masts and anemometers.
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Table 1. List of run.

Run No. | Wind Speed | Wind Direction | Fetch on Land
28-2-7 114 m/s 90° 4.5 km
39-2-5 18.2 180 1
42-1-3 13.7 270 0.5
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Fig. 3. Averaged space correlation function with rms values for Run 42-1-3.
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Fig. 4. Averaged space correlation functions for three Runs.
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Fig. 5. Averaged auto correlation functions with rms values for Run 42-1-3.
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Fig. 6. Longitudinal space correlation functions estimated from auto correlation functions and those from

observed values Run 39-2-5.
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Fig. 7. Variation of lateral space correlation function with the averaging time for Run 42-1-3.
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Z DM % 600 sec 12 & - 7B AITIZ BB Run [T 5 C60min~100 min {C & - T\ww3%, Fig. 7
RUFig 8itRLdolk, BABHRLEEAL 2 00B4TO2WTO 4EONERMY L - Bo0%EHN
BB OEMER LI OT, MRICEAITHEND DROKWTL S Run 42-1-3 OFAIT L FHERESE
{ %5 EFITEMAMBBEI 1 1TES it Re, MMM 600 sec (10 min) OBF&ITIZIZIZT~NTORE
BETIZIZLITENHEE2RT. T2bb ZoWRA TR0 EYRELIA A UL T2 L2 ERT 2,
3 o &% 60sec LUT OFAME R TILEERE 30~60m : TOMICABICHBENRD L, Zhll LoEg T

_.6_



BA < b : AR ST 5 REXBOZEMAEEITOWT 433

RAKESEALEAEW) BERRZEBLTRONS, —F, SCHEMN»LRAOKNTVS Run 28-2-7 0
LRI L AR ERBEIVRLNT, B &) LFEMEIICL 2HBEOBNORLN S OREVE
BV TOLTH S, EHHKEL 25 LFMENOEI P Pb LT 1.5sec OBALARIZLALSR
IGEWAB AR L, FERELI10min 2L > T3 ZOBAREDL LAV, 2O LR L BABEEEL
LT 10min GO FEHEELR L > T, ZOBMEIRII OBEOBEELTHWAHHIZIWTY, —&K
BTRBTFLIETOBREROVWTRETESIDTRENVWEV) ZLEERTARFATRREC. 250
72 0IZ Fig. 9 KA EMEN L1230 DBAIT2WT, 10 4REYEEO B/ TR Lo 25504 TIT
DNnTFey b LTHEID%ERT. ZORERTY Run 282 0B SR BITHBEBBERI L9 bz s
B, FREEIMO 2 DI HRTREDORBLEDSHEBI/NE e 10min &) X)W O HE
DEBREBAAX ZBHEOERIZE > THAEZIN, TZTRLNBLHIT200m ¢ L\ OHERETE DM
BBITEL B EVI ZERZBLMAZLTHLLEDT DLk vo BREBLOBAM L ER LI LTH
gD T2\,

TRM 28-2 TRM 39-2 TRM 4241

i
o
sse

10 MIN/DIV.

[ SR S VA TUONE U T S S S | I S W S |

Fig. 9. Time variations of 10-min mean wind speed obtained from 25 anemometers.
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Fig. 10. Space-time correlation functions for two kinds of horizontal separation distances as functions
of the time lag.
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Fig. I1. Space-time correlation functions for various vertical separation distances as functions of the
time lag.

Table 2. Vertical correlation function with no time lag and time lag at
maximum correlation.

50m-15m | 35m-15m | 25m~15m | 15m-7m
R;(C,0) | observed 0.42 054 | 075 0.72
calculated 0.55 0.67 0.80 0.76
Tmax (Sec) | observed 4.5 3.0 0.8 1.0
calculated 4.0 2.2 0.9 1.2
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