B F B R IEpT AR 55 52 5 B R 21 42 6 A
Annuals of Disas. Prev. Res. Inst., Kyoto Univ., No. 52 B, 2009

MRMEICE T LHREDERMBEE & EHERXICHT SR

JIEHESL" « ARZE— « Y% TER]™ « B Fn

SRR - I E .

—IHYRAE™

* [T EAMM T R/RE B
PPN S S

sk B H AR BRiE

£

=
B

MR TR IRAITIRE 2 RERKREEZ LTI ENH DL, ZORMAREDOHE L
ZEIICHEIR T 2 72 01TiE, BB 21T > TEOMEEZRN2XLE N HDH, 22 TiE
B B ROEFH & 2 RIS E U 72 8L S SRR &2 S 5 o LA 1] 0 JRGE 22 B) 0> 242
AR BIER BT BRI & & HIZHD L, #9200 mEREE CHRBIIZEE < 72 5, ELI D 20K Se K A% i
%, HMERiEEA 503 ORMERT, MAMICHE AT D 2 EILEE O S 2N & FRFIC,

HEEORZ R TR E@WELE->TEY, L

ZEN D OEEO TREEZTRE L TWVD,

F—— o gam, Zem, Zemims, R, EE R, 8 R

1. [XL&®IZ

N E CHRMNTICET D ROELNICET SR
FEZ<ATbhTE iz, MEAOHEZMD BT,
384 O it EE O BLE B EGEE 8 & FAIC IR
7=b oI, EARIED (1970), E/IEH (1976) b
%, ZOBETIERKELIROZERMME 2~ 57
o, EUHGF A B L ICEBEE LTI AT o 7,
RS O RERFHI B W T, EEZE B o855 1/ 0
B2 RO DIMLERH Y, TOHEE LT, EE
EEN OB 21T o 72, TORR, SBIROE
HEDSHEN 213 EHBIT NS < 72V, MBS DM
RE = FREB IRV TH D L ERL
7. TD/RZ— 0%, Hayashi (1991) 23EGEF % 2
WIEWIZELE L TIT o 7RI B W T b AR O fE R
Elpote, Fi, JEGER 2 EMR EICEE LB A
Tol-bDIZER (1978) BbH D, Z OWFIETIL,
MREZ BB ICBW T, FFCA R 2 m
DEINDOZER W 2B 2T~ TW 2, JE R 23 JIE #
EOAT RS AT, BRI & IR
TN, WEREEMRGEIE, FITREGA LT
~PEEEC BB HBEIR R O E < AR D FER
RLTz,

UL B EMMIC L — TR, RELE

L TWT, EFICEESNARELIBENELTND,
ZOXSBRBLE, ROEFHHISL TS EEZ
DAL, ZEMNCE ORI & 5 WIS B o T, &
HRBICET DR O R —2OEBRFEET D, 2D
X9 RS A EE AT (Gust Front) & FECX, Hayashi
(1991, 1992) X DBROFIEL MR L, HIES
PR & REBRAICAFE LTz, ZRRAITAR (X 22 R 72 IR 23
DERFOHZR CH DI, EER %2 2 WoThICEiE
L, BOENOHMEEZR~T-, TORBE, 2
JEVRTRR D FE VL, 2R O DBV BV TE
BhE EBPCBR L TR, T ERhE NS 5N
WX EShTWA Z &R LT,
INETOWZERDOHF T, JRDELI D ZE %G % T
XD DITAT o T BT E S 0 =B EGE R % 6
Li2bDThD, £, BEREHOND ERY,
TRDOBLEEO L D RBIRINCF AT 5 BR &)
BEOMEEXEOBANLHTZbDOE, 1 ETO 3
W EEREE A ZboTH D, £ T, K
WFFECIE & SICEE SN 3 kool 5 I mGE R %2 H
WT, BOENDOERBMEEZM D2 LT LT,
FTo, Rpadle BT 2 REGOF T, EED X
D 72 IEE W IR B OIS & EB R ORI - SR
AIEICDOWTIHN, ZORBOILN Y & fiFHr Lz,

— 727 —



2. BABIUBTOME

BUNTIWE R ERNEEFICB W CiTbhiz, £503
WoTHBE R (KAIJO SAT-530) % #kIE MRS
AL IZ AL E U, B3y 202580 L o T
U v IR UM L 72, 8L 13 20064E3 7 ~5 A
Thd,

W2 DB E COBEMEIIZA10kmTH 5, BLHI
MOPEANIEERNIAN > TRV, HARMER» S O
B EJINZIR > TIREIAATL D& oT0n D,
B S B IT R IR N > TR Y, STk
Th D, KU CH D BE IR E, H# K5 mo
M, ERECEBESL T2 b0THD, L
Do T, ITICHW S BEERHEIX9>TH D,
No.1, No.4, No.6, No.7, No.8, No.9, No.10, No.11,
N0.12 T3 %, No.17>5No.12% T KK HEEIZ1170
mTHh 5, BREOREIIFigLIRTEEY TH D,
B EGEF A E STV B ENERIT, 13IEm AL
WESTHEY, AF0FHMOE LY OMEIL, =
OPERICEAIZKRL Z &1L 5,

T — Z RN IEFig.20 X 9 2 FIETIT > 7=, 0.250
T O REFICR T DRSS ONT, =T —
T DOREBLOHE EZITo72, £ TOREFH O
FLFRICB W, flifZ2iE L CTEERRETH- 720
ERATICAWE, /A RAHEREDOLRRT — X DAL
T E)NEA (1991) (2o Tz, BH W mHE O i
ST IEAIE A (2001) 1ZHE> T, AT h O

@ @ ® @ ©] ® o ®
P
®
1170 915 905 895 820 720 440 130 0 [m]

Fig.1 Arrangement of sonic anemometers. Values are the
distance [m] from the anemometer @2.
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Fig.2 The flowchart of the analysis.
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Fig.3 Wind roses of the anemometer No.12 in March, April and May.
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Fig.4 (a) Gust factor as a function of mean wind speed.
(b) Intensity of turbulence as a function of mean wind
speed. (c) Gust factor as a function of intensity of
turbulence.
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Fig.5 Turbulent statistics every each anemometers.

— 730 —



BT R <, BN B b B AR T ZE R
Wk EZDBND, Lo T, JE#EFNo.12%9
HOBEEMFOREEREL TS D LT 5, Rk
DHERME L ENOR S ITBW T, JBEFHNo.12005 —
HERWEOIXZOEABAIZL D,

4. BEFICHEITHIAREAROBREREE

B o W RGER AR E S - BLE OB —
BRTHDHZ D, BEFFRLOMEE kD, EE
EEOEMRIRN Y 2E82 L1, HoHELmE T B
OEIMTIZEA LR — 0B Z 2T 502K LT, =
IZEEN TR T OB X 132 < TERICA X 5,
EOREOHME T, COREOBBEND BN EH
HRELRD S ONEHEMMERETH 5,

ENTIZ AV D 7 — & 1%, A% Tk~ 72 JEE FNo.12
D105y M JREE 2310 misLh Lo FRE T, X 527
BTHD2HD LT 5, HARWM SR PER A 55
ETHOT, WERIFIFEMAIIKNTLS DI LI
25,

4.1 BFZEREMERAREY

BT (x ) &R, TR RN E A
Jim (y ) O2008E O XD REREEREE
5, JREAILHBITHEHEE us , HB (L, ) I
BULREE ug &5 L, FFZERAMBIRE R IX
rATEKREIND,

):uA(t)'uB(t+T) (6)

OOy

RAB(é:l mT

22T, Tt IIFEFEEN, oy,
DIFERETH D,

D FLAND BRI IR LN Y R T /NT A—H & L
T, SO RAT =R H5, ZIULELIR O FEER 72
RKESERTRELELTHY, Frick B2 HE
ZHo, R R &, 20X TH HREMENE
TIXHREETHEY L RO Db 0T, MRS
WCHI ST AR E XA R T2 L2 b, XMW
DENDAr— % LX) IR TRIAIND,

ow IFH~% Uy, Ug

L(x)= j: R(x) dx ™

WA 77— T(7) bEERICKRD LN D, B
BRED RO TR X —vid, R 7R 58
MRz 2R 2R, £7213, BOBEBFOMm

THEHWHBEZ LRI EEZEZDHTLHTE, RO
M7 IR0 29, —JF, Z2MFEBEGRED LRk
ToFE A — X, SEHRELRO R E 2R 7,
ZhiE, FUEEDOEGOBEEY DAL A =L LT
BEXDZENRTED, ALNORESAr—Ni, HE
BEOEPEE S LICLT, &P REZHNTHE
BEHOERT5 Z Lz X kDT,

4.2 BC+EE

FEVE R T 2 B CHEBEFRA, B e
0.25f) = & o EGE GGk 2 AV CTHE L7, 9480 JiH
Ok D RO T B COARBIREL DY & ofEtE
RAEZRDIZHONFig6TH D, HREENNAKE L
RHIE EMBMREITN S < Y, FELRLS OB
BIIZIE S & 03 H 523, BB A60 # THIEE
BoOMEIX0IC/2 5, RENASHLL EIC/ 5 £0.07
FREE DIFERZEZ T,

F2, ZORWERBRNDENOR S A7 — %K
WhHE, 13585,

4.3 ZEREFEEE

T 2T, R B o S BRE OSFEY U T B A
BN S, TR u OZERABREEE RO, =
OBA, [ CAFEIERECR LT b 0B IS O
MABDENTETH DN, ZITIEEDTITO
MABDRHIZOWVTRD D, BEETEROEAIZ DN
TEHEITV, FEEES & OFHIE & F DOEERXE %
Fig. 7l 4, JARAEBROBEEZZEZ TNDLDT,
BIERICESA, DF 0 EIAE T W O MR A RO
LD, FigThbH bR X 51, HEGREK
IREREE S L BT LT, 200 miE E O fRBEE T
BICHBEREOMIT/NESL<2Y, U ETIE
Bl L a2 ixbHED Aoy, £, HxrolX
HOXNKEL, =T —/—TR LI EAEFEITK
RREEAS100 mEA | T1%0.18~0.20& 2 > T 5,
wIZ, REEBOMEEOKE & BICRTR
L LTENDORES A r— v ERD D, FRJE7E RIS
BIDIBESPAr—NVERDD E820mERD, ZOD
FERIT, Hayashi (1990) 23 =ARRUEEF %2 H W C,
FEMEFRIL5F & L CRO MR TH D25 mE D b
KE7pEE 72> T35, Hayashi (1990) DOAFFEIC K
i, R 2 K& < T2 My ATr— b R&E
KR HfERERL TN D, FHEFREM 21080 Th L
135 m, 30B CTHIIETKE0m, 60 THIITHITOm
EWVIHFEREZH L TV D, FHIREH 2 K& < 0,
FORERBEFMLTCNDZ EIZARDDOT, O
BOAT—NVbRES D EBEZLND,

bE, >F v @ GmoZERMAELRD D Z L0
TE 5%, B P JE R T I 5RE AR <R

— 731 —



WEWVWIDIX, =T —T—XOEELHL>TH T
WM DI, ZOTDARMRETIEH LN TWHRN
7%, Shiotani (1976) %, JEmEL ST 1A & &n )7 m 22
MM Z Rk T\ 5, T < TEME L 728G
G, BT OMBI DI, FLEMTHO
MHE LY b REWRERERZS>TWD, T722b5, it
NOHEICELIRBAHM RTINS Z & 2R LTW5D,
7o, FLBOZERA R ILR 0 RFIRIC OV T, 2T
B2 AR BIGR S D ZERI N Z — v sk TR Y, AR
B O BRI R T ISR WAE T & e R R 2R

LTWn5,

JE 7 ORI BRI, AR SLAIL O3 O REEH
FeERN TG NS AWM AR Z T E T, MRZDOEE
—EEE u TRRICBIREND &) Taylord i
WEEIRORRZ WD Z ik » T, —HAIzBY
THRODZENTE D, HEMHBRE»LRD
EANOFE D A — iz, R EGE 2 #MT R A 5
@xﬁﬂw%ﬁu¢éoaam%%ﬁ#6kwtﬁ
AT — VI35 TH B, T, MiEENo.1~

1.0
0.8
&
¥ 06
i
2 04
|
m 02
0.0 f—
-0.2
0 10 20 30 40 50 60
B B A [sec]

Fig.6 Averaged auto correlation coefficient with standard
deviation values.

0.8
0.6

04 M\ 7

%= 4E BE R M

02 | %

0.0

0 200 400 600 800 1000 1200
K EREEE [m)

Fig.7 Averaged space correlation coefficient with
standard deviation on 9 observation points.
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Fig.8 Time section of u, v, w.
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Study of the Spatial Structure of High Winds and the Momentum Transport near the Surface
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Synopsis
The spatial structures of the high winds were investigated based on the results of the intensive
observation near the ground. Several sonic anemometers were installed in the horizontal line. Spatial
correlation was evaluated up to 200 m along wind lateral direction and the shape of the turbulent eddy was
similar to the ellipse with the ratio of streamwise and lateral scale of 5 to 3. The gust showed the sudden
increase of wind speed and the downward transport of the vertical momentum was detected simultaneously in
short duration.
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