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E— 747> ) (UHD BHRKOFE 2Tz, REORHEETR (CUF, HiffEFR) o - wmid e, &P
DRSS & OBMRZ RN U7z, gz, BEETH-722004F0 7 A~8 ATH S, FRIFFLDOFERIFLLT D &

JIERHvond,

(1) UHI 2% 3 2 BOFFCEERICIE, PRI & O RHIER2S, Bz > T m»r > TETT 2. 2
ORI, FOEL CER L Tl RIcET Lk wie () &, R oIt > Tl hictET§ 25

& (ER) AEHoNnb.

2) EHHEOEEE, UHLICH S HOE O SEE TR CRISRMEI L, £ 2 THEEIZ © O FRRsR & T B

TEBET 2 PPMOME D QESPORL Tw b,

(3) IR OEEE, UHLICH S HOE O SEE T ER I AT R R RO Ty <, R
SHEFTY 2 AR &, REE EICER 235V D OASPOEL Tw 2.

(4) FEHRE RO &b 5 b, BIEMTEE CREMEEIS/ NS WA H T2 25, FLIESESFH TR S
HIZ, IR TR WS EICHET 4. AMOSHES O b I o aE ey, &I OJRHlECR O ZEE S HiR o 5

fiiy - ISR E B EE 525 2 LR E NIz,

1. [FC&IC

t—b7 4 7> (UHD BRH, WMANELH
HADBEADEEF|EH T Z e H L poifgEan
T &7z (Okita 1960 ; Chandler 1965 ; Bornstein and
Johnson 1977 ; Shreffler 1978 ; Fujibe and Asai
1980 ; Fujibe 2003). UHIIZ WL aE4: 2> o #B T 1 IX
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WY 2550 UHIFEER L ik (BRES 2012), #BH
DOWELZLZBROFHO—DELTHONT WS
(Oke 1987 ; Thompson 1998).
UHIfEER 1T — 255, Bl 7 —25 2> THE
FHCZ DFEERR LR E LT, ¥ VA R %
XFERIZ U 7z Shreffler (1978) <, R EXRIZL 7z
BEER « W H (1979) ¥ d 5. F 7z, Fyjibe (1988)
i3, FHERHORFHEOM~ 2 vy o UHI
TEBOEAEZ R Lz, UHLIESRIZ, #T O rHg
W&o ¢, ERERSLIIAEO & S i FHER & A
A+ 2EbnTws (Landsberg 1981). 2o D
THALEH ORHRIE, HHALORRICEES 2 2 e
RS TBY (KRT 2005), EHEZ Mz <
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D HF5E 21T b T & 7z (Yoshikado and Kondo
1989 ; Kuwagata ef «/. 1990 ; Yoshikado 1992 ; +H
+ #1995 ; Yoshikado and Tsuchida 1996 ; Kusa-
ka et al. 2000 ; Ohashi and Kida 2002).

FEATWISE OSSR, UHI & &R OH A EH 58
SMIZENTELD, Thold, BRPVHBICIEZ S
n, ECROFEEFHBDILN Z Lo, BEOYEEZ 5
RELIZDDOBIZEAETH S, HEBEETRE LT
I O J&H i R % ffT L 7eiFgeid 2 e < (RS
1981 ; Fujibe 1985b ; $7K - i 1987 ; &ifé 1998),
iz UL & OBk 2 AL i@ L 72 BiR iz R s
v, UHISGE G@EE, BMI 0 bEBIcKE <%
52NN TWw3 (Landsberg 1981 ; Simpson
1994 ; Kim and Baik 2002). FmOREMR 2 KHE L
AOEEE, HERESWEE D b HRESRO 1K E
< (Fujibe 1995), Z ® Z & 1& UHIs&RE K REIZ KA
EWVWI LR TWwS (BESS 2012), %7z, Lands-
berg (1981) ¥, I XRTCORBILGD/XT A= D
T, AFEME O UHI OFEICHRANDOZE LR D &k
RTW53, 2Dk, UHIFHEIRE WRHE O UHI
L, JEREOBIREMRIT 2 2 L NBLETHS.

FESIE, WX CEEEOK[REMN 2175 72
METROS (Metropolitan Environmental Tempera-
ture and Rainfall Observation System) O 7 —% %
AL ¢, UHI L &HEORROZESICHEHE L T
%#fF->7z. Takahashi et al. (2011) Tix, EZ0D¥E
FERH &R, Ed/ NS wHOKRI, WEEHI? S
D JeyHJE R O AT ICHE S RHUEETRE (LUF, Bl &9
) DRI TIEIEIER L, — M a R & i35
RO LCEREL AW EEREMLL. ZLT, 20
AR OEIEDS, UHLIC & 2 BOINH IR 3 % "6
MamRUlic, $i, @6 - EE (2013) [BAIT [Hi#H
(2013) ] &ME&] T, &R ERROSE IR T
W ABRELFES AR WL, Z OB,
Yoshikado (1992) < Freitas et al. (2007) TH &
MIZYBERTRR O EERED A =X LTI > Tw»
xR LE. UL, HFROEIEICEI 20
Tk <, Hid (2013) OfTOHTY, HEEBM
SEOBEROE TNV QR 1974 ;5 HFH 1996) D X 512,
W RCHET T 258 bR Sl KIRTlE, EE
HELCETT 28555250 TS 225, HHT 2
FrEERE LD bIROEEE s U CRHERR & RS,

Ao B, #iE (2013) THEOBEE Lk,
AR O - i, R OSES & OBIREE S »»

4

2T 22 ETHB, LrL, HEROENE - Mg,
RABOBRSEELE5 2 2 2 LTS h, EFOH
BRI T, ®HEbE~FEEESR S EC b 5 2
ERHISENTWS QIR 1977). 207 oFHTIE,
HWEBMHICEBE T 2ME 0 Oals, FRBEOSES D
BRICOWTHIBIT L, ZOEEEZED T, HHROE
e E, AEOKESOMRICOWTEET 3,

2. FERT—7 ENGER

AHFFECIE, HiERk (2013) £RIUCT—2%, Wiz
RELTHT 2T 2. 2Dz oW TIE, i
#H(2013) BERE AW,

2.1 fEHT—%

KHFFE T, HEAHXBCREE LB %2757
METROS &, HFALORKTOT —5 % E I
U7z, % 1 M a C A RIS O R48E £, METROS,
L[ET, RUZ0fMho 7 —F O S 2R,

METROS 12 & 2 K RE111%, HREHEEREERIE L
A& BRI RY: (B EERT ) S[UBEFEs
D IL[ET, 20024E 8 H» 520054F 3 HORMIciThbh
7z. METROS O¥HSET — 7 12 ix, Bl O
BOMENEGEN T B, BHIOK T ICHE OB
BHRPICHEEN TV B0, EBIEA, (2011) T
NI HETHIES NIGERKE T —8 2#HAL .

RFEDE 2R RERIZE 1 Ma OHBHTH 2
7, SHRIERREEIC B T 29 AHTO T — 5 DI %
W sz, F1MbO#HMOT—5 2HAL T
WL 7z, AR CHEHL72KT — 9 ORREE L Hl
EEA 2 1 RITRT.

2.2 PERHAR

UHI Bl L AR N FEE T 201, b6 bk
BB OL[IRFMEVERE - BROBETHY (Lands-
berg 1981 ; Thompson 1998), Z® & 3 &HET T,
WEOHEIERPEZE 25 E5 2 6N,

KRWFFE T, RMHENKFESKECILELSBD
h, BEBOKTEEED/ NS WHREZWT A~8 A%
e %, 7T H~8 A TMETROS ® 7—% 73
fili > T 2 DIX20034E L 20044ETH 528, 20044E13%
HETHERENZ L, [EEEO/NSWHDZ WL, D
Fozens, MRPMIZ2004ED 7 H~8 AL L
7z.

iz, FENTHARITR ORBIS OSEEE 2, $r5,
R, $hF, BEOHFEERHSEY? 5RO, SUEHE
F£730.3hPa/100 km PAF (METROS £ T O &
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H, S, WEESE), HOM D7 AF A (EE - JEE, S, HOIESE !
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R (ZERIZIST ¢, UTRIL). %7, R
BB KFI L OKERZESG %25 3 K a~d 1R
T OB 2MEEIHICEESMIbRLTED, Kho
BRI, JEGEREILRR S ORORHE AN & W (FHD5E
BEA30.0ms™!, ARSI +0.3ms ', +HIXFE, —iX
JLEOER%ZET) <, NEEHED & ORHRR DOHEST
WS IR ICHIS T 2, 72, M oERIE, KT
LYRIET 5 2SS NNW—SSE SHEOEMRETH D,
IR OAIE X, HOFEGSZ DEREERET 550K
FHr» 5 OERE [km] (NNW SE»+, SSE fA
N—) TET.

22T, HIROBRIRIC & BHER E, (A & m
R DSFEFEIC OB THRND, £F, 00KR~07HFD
KB « AR (B 21355 2 ) o BiEss,
EHE-mEOEME S B, FEiLADEMINE L, —

Wind Vect. & Air Temp. Dev. 2004.7.22 0hOm JST
@ Otemachi Temp. (Dev.=0.0°C)

30.0 °C

(@) ww

Wind Vect. & Air Temp. Dev. 2004.7.22 4hOm JST
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5 -4 -3 -2 - 0 1 2 3
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KOHFRTH 5 Z EDSHIKNAES TR TS 2 H%,
AR S NI HE LTz, SRS DOHRT, 07TRFE T
Oz, IRSE L TR T 2 b0 (B2 R
WMOE 2 X)) AW, W HEE RO¥HI T BT
TICETHEATT 20 (B2 IERHOE 2 X)) &l
BN LTz,

F2MEE IHDORE (a) TlE, HOEHBOERI
IS U CEEES TR L, SRR DTS S Bk
WERFHHECHEES 5. BIFROREITIEFH O
DEPRNTEB Y, LI EFL & T B IERK[EEDTE
BRSNS, 028 (b) IHMEEFOLRPLEERIC
BEIL, #ifEs—11km (LR T 23, BERO—
HIFETROREENC D D, HIHRAHL TROPGRS R 5
2. 04KF (o) WCIIHTEHHIZ /2 2L E T L,
Bl A DSHIRROALENC A 5. BifROICHEITIRIEE D

Wind Vect. & Air Temp. Dev. 2004.7.22 2hOm JST
293 °C

(D)
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®Otemachi Temp. (Dev.=0.0°C) 276 °C
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DENGHE D, BJEEOERSLAE SN kD, %
L CO6lF (d) Tk, s & RSB ERE LA
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WZI3HEIE 2 282 T—30 km DA B THEFT L2, &
B, H6Maiz, 7H22H09E (00UTC) o EXR
K ERY. BIHHG AT 1 S ST A3 9
Th 205, HEBHEHCH.OER O EK[ECILEl? S
BbhTkY, H5MTIMIPEETH >/ 2 L et
J53 %, EEOMO 2 HIICOWT b, H5KEMHE
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Air temperature deviation [°C]

Time [hour]
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02:00 JST July 22, 2004

e South(+)/North(-) wind velocity [ms-1], right axis = = Temperature deviation, left axis
——Pressure deviation [x0.1hPa], right axis e Surround pressure [x0.1hPa], right axis
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H U TH R % F T SUEEE H %3 5E L 7275,
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R X DT EITS. AL T =21, B1KD
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HRED 1 KEMETH 2, £7z, AR, ELH
B O THNE A R IR & v 7z,
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SAERE (KT, [EFmEWS) TERIL 7,
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THY, UHLIZ & 3 K
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FE~07TRF D& T, [EFHEFERANSEETH D,
AR O BMIIFEES D Thole, HE6bIZ, 7
H 8 HO9EF (00UTC) i ERGK Zwd. HAYE
I IHELECHIHRA R 5 N 5 08, BIRHIT T I3 AF
HEKTCHEEA» S EbR, Lo X 5 i HiffiEss
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FERERICR O [RESFEOWE TH Y, FMANEET
B EEERT, FETHT, Ny 2777 FORE
ERFICTHEE S e KE & D 1EK0.7hPa TH
3. BT SZ, FMUNEETHE NNy 77T 7
F OKIEMERE A, WD & O ER OLHEST & BiEROF
TEBFITTNDE ZENRB IS,

%3, #0.7hPa DK EZESD, HE CTHI[H I UHI
NHEELGEOR[IFETEEZRT EFZO5NLDT,
ZOMEOZLMERETT 5. 7 A 8 HO2KRRIcBWT,
SUESETH 2 3K 8 2 72 DI Fl v 7z 6 S oS RiR &,
KFA DGR E DFEIHL.2CTH Y, T HIIKTH
ERN 777N EDORBELRZT I ENTE
3. EEES (2011 12BWT, KFITLOREZEL
SUEFE & QBRI b ARRIC RN 7 T T, SiRE
1°Ch) DKREEIF—0.133hPa TH-72. TDE
ZHWIE4.2°COLIRZE 30,6 hPa DR EE T &
ST 2, ZoZEehs, Ny 2T Iy RORE
ERFHNIZBIT2REE DEIZIZIZRLUTH L EFZ
55,

Xz, H1THORR, Kk, [ESMEBRK S
BERIZOWTHRET 5. FTHTE, Nv 27 I77>
R OSENSFEHTRE L, WIEks % CERE LRRE
HTPRLHOREE D OESR DT WS [HiEk (2013)
DEIMasE], £, KFHTELXIEFIZZED
SIE4 . CIE L, #LED & ILHI DR b K720,
HRDE % Rl & U 2 1Ry 72 UHL B O KRR % L
T3, ZHICFES TRIR L - &iRE & [EZEOBIfR
Mo, B TROKESIE, O EEOFLE L
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Abstract

The present study analyzed the relationship between the stagnation or passage of the nocturnal local
wind front and the atmospheric pressure field in surroundings. We used the atmospheric pressure data
observed at the JMA observatories located in and around the central Tokyo, and that observed by the
METROS network which had been installed in the Tokyo wards area. We focused on the period from July
to August 2004 which was a hot summer. The results of the present study can be summarized as follows:
1) At midnight with weak wind when UHI developed, it was shown that local wind fronts advanced toward

the central Tokyo from the inland side. The local wind fronts are grouped into two types from the
behavior. One is ““stagnation type” of which the front stagnates near the central Tokyo and does not head
out to the sea. Another is “passage type” of which the front heads out to the sea as time passes.

2) In the case of the stagnation type, the front stagnates near the surface low pressure area in the central
Tokyo, and the local wind system which advances from inland side and the southern wind which prevails
on Tokyo Bay converges into the central Tokyo.

3) On the other hand, in the case of the passage type, the influence of the atmospheric pressure depression
in the central Tokyo due to the UHI is weaker than in the case of the stagnation type. The local wind
system which advances from inland converges with the southerly weak wind on Tokyo Bay.

4) Both types of the fronts were found when the atmospheric pressure gradient in surroundings was
small. In this condition, the stagnation type front was found when the atmospheric pressure field in
surroundings was higher in southern area. On the other hand, the passage type front was found when that
in surroundings was higher in northern area. The present study showed that a minor difference in the
atmospheric pressure field in surroundings greatly influenced the behavior of the local wind system and

the stagnation or passage of the local wind front.
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