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ON THE LONG PERIOD FLUCTUATION OF SURFACE WINDS
Hatsuo ISHI1ZAKI, Yasushi MITSUTA and Tatsuo HANAFUSA

Synopsis

A power-spectrum analysis of horizontal wind speed is made over a wide range from
about 10~7cps to 2.5x1071cps by piecing together various portions of the spectrum.
There appear to be three major eddy energy peaks in the spectrum; one peak occurs at
a period of 4 days, second peak occurs at a period about 1 day and the third one occurs
near a period of 1 min.

Between the later two peaks, there is a broad spectral gap. The power spectral
density decreases in proportion to the —5/3th power of frequency between 1075 cps (the
period is about 1 day) and 10™*cps (the period is about 3 hours) as well as in the fre-
quency range higher than 107! cps.

L F £

BOEZRET 2 B OBRIER, 1 2 1 <OWOEE SR Thrbhb X iy, &
FHZEBHORD AR + 5 AL, HEHEIREIR T30, RAMESHCOVW-TOREILD
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¥ 1077 cps 725 2.5x107 cps DIEWAREH K-> T, A7+ I A i To1,
28 W K =

A7 5 ADHEARTIEETIIRD L5 200 ENEL HbRD, 1211 Bushnell and Huss
Aileotc X 5, BEOFHERMEZ WA WABLER B Z LI L 2RELED variance 225 A7 + 5
LAERHETAEEELE T, oFEL, TR b Tw5HCHEBRE»ORDD LD TH S, BiE
RHECHE L UAWCEEEHCh - 5 EAEE TH DL, BEAELLIRENDHDOTIOMETIEE
B oo, BCRAEBERCIHIcR AN b I AREET25E, RPMICHIZBRIEERXIITODMD
1B L TARY F 5 ARFETEONEENTHLH, BIEOMBL L UIEFTEENE I TET
A TH D, Mo TERTHRABEEM L ELCHEL, ZTOZFADANI b T 2EFA MU FHELA
%, 12 FEDBEFEXYRACED LB ol, TORDIZARS b I A XBKEEGED L THVOME
BB, HexDARZ b T LB TOEBEKATD aliasing®, (EFAEEMO A2+ 5 6D RE
ORREHA—=FB L3I, 1B A7 FF ap overlap T2 X 51ldiidice A7 b5 AD5E
1% Tukey DHERC L o7, ZOHFHBEC XL, BHOFMER (averaging time) @ 2 D5
(averaging timex2xlag D) OEHETHOARS b 5 ADHEN THETH D, HHEICL>TEFDA
<7 b T AOFEMEARNTELLEWIFIEAD S, ok, TRTOHEIFEHRED KDC-II EFiHHE
BAERAL TR o,

3. BTERLZOER

OWRTARY b 5 AEFCEHA LK EREOERNE, FLEERERHEAR BT S 5 sl
B5 K BFFERTH B AR E I RERPT (UTFERAT L W.8) OBEE E G bl 10m) KBREIh TH2HEN
— VXA FHRERCBREEE OBR &L RRATOILEK 1km 3 2 BRRNERT (CITRIRERT&FS) ©
SHREE GhEEEY Um) X sE8RAERY A EEEECER TH B, Fig. 1 TR ROHEIER
OB LR, BEEEIERIHY 60m, WEFNIY 75m TH%, Table 112iX, HEF, BHAD
BAGEE, OB OERR, 5L BEEN, B LB lag (FHL) O, A<7 5 40H
B, FHRERVBEDEBRES,NEZEINT%, Table 1 OFHRAEDOTD () NOKFIEE
DEERETHD,

Table 1 Portions of horizontal wind speed spectra and related quantities.

. . Degree .

Run . Height |Averaging| Frequency range [Number 87€€ Mean wind

No. Date and time (m) time (cps) of lags fregdom speed (m/s)

A | 1/1/65—8/2/67 14 1 day 1.94x1077—5.78x107¢, 30 65 4.9 (2.0)

B | 1/1/65—5/10/65 14 1hour |2.78x107%—8.35x1075| 50 123 4.8 (2.9

C | 5/15/65—5/27/65 10 6min. [3.5 x107%—1.4 x107% 40 146 3.7 (2.3)

D | 9/22/65—9/30/65 10 6 min. |2.8 x107°—1.4 x1073 50 90 4.9 (2.3)

E | 6/4/66—6/13/66 10 6min. (2.8 x1075—1.4 x1073; 50 90 3.9 (2.4

F | 11/21/66—12/1/66 10 6 min. [2.8 x1075—1.4 x1073| 50 90 4.6 2.7)
1140,9/13/67 . e -

G —0500, 9/14/67 10 1min. |2.8 x1074*—8.3 %1073 30 71 9.8 (2.1)
0752, 8/22/67 s -

H — 0812, 8/22/67 10 2 sec. 8.3 x1073—2.5 x10°!| 30 57 |12.2 (2.9)
0950, 8/22/67 5 -

I 1022, 8/22/67 10 2 sec. 6.2 x1073—2.5 x107'| 40 53 |13.5 (3.8)
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Fig. 1 The location of observational station.
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DI H VIO EREER Y FHL TR meridional heat flow O A2 b F5 A% L Gossard®
D7 A ) A EREFEF TOMBEORED A7 b F ARECHIHT 4 B FINCHY T UpRbh5, &
HIXRBETD v /75 4 77 A — A D weather system (BESHE) O@BEZ BEHRTLDEEZD
hT3b,

Fig. 3 HREFOBHEEREXHFRL TRkDIbDTH 5, 1 BAMB IO THTIRS 5, A,
1/4HAHOLRR D b5, Van der Hoven OfERTIL, DX 5 e BICRET 5 LIXEE T
A, Wit ER 100 m TROBEEOMBIHXT- Tk b, ZOEE TIIHENEADBZTILOFE w0
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Fig. 2 Horizontal wind speed spectrum at Shionomisaki Meteorological Station
at 14 m height during period from January 1, 1965 to August 2, 1967.
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Fig. 3 Horizontal wind speed spectrum at Shionomisaki Meteorological Station
at 14 m height during period from January 1, 1965 to May 10, 1965.
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Fig. 4 Horizontal wind speed spectra at Shionomisaki Wind Effect Laboratory
at about 10m height.
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Fig. 7 Horizontal wind speed spectrum.
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Fig. 9 Power specrum of horizontal wind speed.
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