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Thermal Environment in the Vicinity of

Small-and-Medium-Sized River in Urban Area
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abstract

In order to investigate the mitigating effect of river on the thermal environment and clarify thermal
environment of urban area, the authors performed observations in areas focusing on the Meguro River
which is 10 to 30 m wide and formed rectangular cross-section beam. Around the river were dense
various constructions. Authors observed air temperature, relative humidity, wind direction, wind
velocity and solar radiation from18th July to 31st August 2007. From the results of field observation,
following results are obtained; 1) The temperature along the river shows the lowest among all of the
observed points, except the heat source is close to the river, the temperature is not always the lowest.
2) Cross sectional observation lines show that the temperature along the street and along the river
is about 2°C maximum. This difference has no relation with the wind direction or wind velocity in
44m altitude.
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Fig. 1 Positioning of meteorological observation equipment along the river 4 to 7 km from the river mouth
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I  Hourly precipitation ( Ombrometer in Meguro ward )
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Fig. 2 Time series of air temperature, solar radiation, hourly precipitation during observation term
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Fig. 3 Time series of wind velocity, wind direction during observation term
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Fig. 6 Relationship between the distance from the Fig. 7 Vertical distribution of average temperature
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measured from 13:00 to 15:00 the river and the street

TRKZFHIILZ2H 8 HMd Y, M0 (HRmsiEss 35 [°C) ko) 1320 AW (8 H4 H~8 A 17T H
FTo 14 HMER* &), BEEH (HR@E&Es 30 [°Cl Uk, 35[°C] kiioH) 1 14 HETH-72. 20
EFFE IR TRIRATE V H 2% 22 o 72, A RS BUITHT R 2 B W TR~ A O RS {, B
SOWENEBR L CWAEEZ NS, T2Z20L ZOEMEIE, MOFROEAHEB L Tz HIZkNTRE
WEAASDH B .

FRATRT R 0 os5El, (1) BT o 1 #S Pl Eo B &R 35 [°C) Lk, (2) HFEKEAY 0 [mm],
(3) Bt —H %@ L CTHEMZEL T H (KMl L T2 553K RFITBIIET o 0 &% Hv7z),
Riizzd 12 A2 BT R A & Lz (Fig.2 OIRETRTH). (3) OFMEEIRICEET 28RN T0—2T
HDHFRERIH—TE, F—H2BEL TCHFEPFLELTCVLHOGDE) ThWHIZHRTRRDS AL
RTVHALTHL, FMHRAOREO—FIE LT, MITNRE L LzHOEBN SO S B OB
i, ASFEOMEMBORSRYZ Fig.d 12 (1), (2) OFMFEM-L TV 200 1 HZ @B L TEEL TWian
& LTS A 2 S B4 L - A o Bl oK s AFEOBRME, HEEOREMOE T OR:RY %
Fig.5 2R %. Figh IORTHIZ 11 EA S 13 BEE TOMANESSBIKL 2Y), ZhUIs L TRED
B ZoTwd, 2oL IZRiRE BiEORRYZ i LT Fig.d @ X5 12ihZk ) OIRO B IZ@ET S H
12, Figb 0k Clia ) Clde WA AITARA»S BN L7z, F72, Figd iI2BW TR & BEHM OBl
M ORIE% WS 2 LS 2 ICBEBOSIRENSKE WEIbR L. FELITREEOKRE VHFIZBW T
N OBIESEMB RO BFICHNS EE 2T, 121~15 QT — 7 2 fETOx S & L7

3.2 WD O DL RO BR

Fig.6 12K 7 1 Y ZBT AMHTxSH 12 HF o 13 K~15 FE TOFEEIR &2 5 OHBEOBtR 2 R~ 3
(R OB R A DFEAD S 5 KA~ MIIFE Y G olillx). 74> A C, D, E RiZB it
NIBEVORIA T A ¥ EOMOBIIIHSE ORI IR TRWHEIDb2S. 74 2 C, EIZBWTEII»s 0
FBEID U CRIEA TR 2 A EARD O, FISERICH L CHEICR>Twb eE26NE. LarL, 74
Y BIZBWTIIEIROBERPEL Y, WV E T4 ¥ EOMOHTOFIRAENITE A LD 5§ B2 #iiid
IR L D S RIRSMR. 7274 0 TEOWMIITVOSIRE T 5 L T4 2 BidMio 7 4 L IZH~RTH
1~2[°ClEmv. 2O ERDTA4 Y BIZBW TN OEEREIMD T A4 I THE Vs L IxE
HBERBNE VI FENCZ L, T4 BIRROTCERETH Y, WL ILFE) & OFEEA 50 [m] & 20
B OENEICDH L Z DS ILFE D OBIEIIAEOHREADIR Lo TVRE I ENEZLNS.

3.3 WJIKEW B DR 0
WAZAIEAE WV & ILF# ) iR O A mORIRE T 4. WE BT 4 PATIRIZFATICA®E S 28]

—15—



KBS higEdnE il Ik

—lineC : : . .

Wind direction

N
T

-
T

@ : Observation points|
[O: Street EX: River

o

|
-

T

»

-2

|
N

T
>

@: Observation points|
[: Street EZ: River

o 2 4 6 8 10 0o 2 4 6 8 10
Wind velocity at 44m altitude (W2) [m/s] Wind velocity at 44m altitude (W2) [m/s]

and along the street [°C] (C3)—(C2)

Temperature difference between along hte river
and along the street [°C] (B3)—(B2)
Temperature difference between along hte river

&
=

@
o

Relationship among temperature difference Fig. 9 Relationship among temperature difference
(Along the river — Along the street), wind (Along the river — Along the street), wind
direction, wind velocity from 12:00 to 15:00 direction, wind velocity from 12:00 to 15:00
on Line B on Line C

Il_ine D Il_ine E

T T T T
Wind direction

Wind direction

N
T

-
T

4

v

and along the street [°C] (E3)—(E1)
>
N 1
=
<Y
pi| >
>y

@ : Observation points
A [: Street [F: River

A
> @: Observation points|
v qu < [O: Street EZ: River

o

|
|
A
¥
%
»

[

L
T
Y
T
4
1

Temperature difference between along hte river
and along the street [°C] (D3)—(D1)

Temperature difference between along hte river

0 2 4 6 8 10 0 2 4 6 8 10
Wind velocity at 44m altitude (W2) [m/s] Wind velocity at 44m altitude (W2) [m/s]

Fig. 10 Relationship among temperature difference Fig. 11 Relationship among temperature difference
(Along the river — Along the street), wind (Along the river — Along the street), wind
direction, wind velocity from 12:00 to 15:00 direction, wind velocity from 12:00 to 15:00
on Line D on Line E

WA A FHNTED Wt =T Y A=A Th 5. Fig.T IS EIZ BT 50 IHER TR O & EE)
Bl D i 12 HRF o 13 B~15 [ E TOFEBSIROMER A A% =T, 1T D v o SIRIGHERT T o
LIRZEDH 0.7 [°C] &RV ORISR & WD EIFIE—ETH L. —F, WAV OSIRIEHERT O
BEDH L8[PC] TH Y, Tih s EfiZmdhHizohT B3 A F CHRAICKENS LA L, A2 I TR
Mo D3, E3 #is L ZIZR RIS TR > TWE0bhs. FLET A ¥ EOFIIEW & ILTFE D) i oiE
&I 5L C, D, E#ATIEANECOFRSSILTFE D GV ORRICHNTH 1[°Cl K<, BHmATi
TIAEWEIIFBE D IRVOSIRIZIZIZIFE L TH L. 914 B eI CEIET L EMIMPSILF@E) O
BEIEIZFA L THADICH L TRIBERKRELCE L2 NS, BREEEZZ 5N A LT 25l TOH
BEZIE VW OSIRICEEE S, £OH0 HE =R RED R K TGV O FIERAS R A TN @A ) 1221 T
Bl o TWAEI ERNEZLNL., TGO A2 S OKES THERD D3, E3 LIZIZR U205 1

—16—



AT BT 2 /NI oSS ~BRN23isE LT~

Y BIZHRTERE S RN & TAOBEERD D WEOBEHATE 2 5 N5 BRI 5 Tl FOENOFEIXT
X ol

3.4 MJI» Z T Y e oS 24 & g JalE o B %

Fig.8~Fig.11 {127 A ¥ B~E IZBIF ZJIGv: & ILF8 D i o 5iRZE & 128 W2 Hh 51 o JuaE#E o B 72
#RT. 74 v EZBIIEM OZRERETORMBICED 8AIHP DT =7 DA xHw7z. Fig.3 IR 7EM
JEE DR & ST 5 & B A C 220 JiGE OAERHEIEZALT 225, JAOBEILFE 2 s T4
TE O E RET A0, BT A N OFTIZH B W2 #iE O A BIEEZ 7z 7 — 7 I3
THRH O 12 B~15 B2 BT 5 10 5Pl ZE Fv 7z, Fig9, Figl0 2R3 d L 91294 » C, D i3ama®
ZBIFR 7 CIREV OSRASILTFE D i IR TR, 2o R E#EIC L S5 TRAT2[°C) 65 2
D, FigllRT L9127 4 v ENZE#EDS 5 [m] PUF o & X LT ) it o &I TRy
DEIDTE L B DGED D B, NN RAEAKTIET (1~ C, D ERBRIZILTE D inWIZ TR0
SimMENEA AR TEND. —T5, Fig8IIRT L9127 4 ¥ B3z A5 Emiin L) 15
Y IRV ORIRIPMERN I EN L, DT A v LSRR ZFHS DAL, AN L SiREOMRY R ThD &
N2 5 ILFE Y F o (Ab~EHIFm) 2SR T W5 & & EILFE D HVIC TR ORI <
I D 2 ST O (FE~TE) 25KV Tw 5 & SEIE VIR TIIFE D B O R IRAMR A E A A
bhH. ZHETA Y BIZBW T EEOMAA M EOSIRIZHEMRT 2 2L 2RLTwD. LA LERIZIZMmEE
ZOLZROROMEND E 572 B 2BENEZONL 20, KBNS T4 2 BEBKMOT A v LT
B @02 RTHEROBERITER . 5781354 >~ BEETH EOEER BN 2 HitE, MRmnEsSs
ERIRD R E SIS A LB AT FETH 5.

4 L9

HHLDOEENTRICRE CEBRL TS L BbN b Mgz B T, JIE 10~30 [m] #2E o #R T H/ NI
R OBIREN TS HE A ERIICEHET 5 72012, W OATEE N 5 BRI 25 RIS B %
fTo7z. REHTHESNZMAE UTIORT.

(1) HHERIZ B THNTITE W OZIRIZE RO FIRIC R TR TH 2[°CH &L, BV 7 — VAR Y
FeZoTWAHERLE. SHIZANBVOBAZ GO LWIIOMETHLEEZ LN,

(2) mERT A OB S 1~ C, D, E RIZBW TV & LF@ ) itV oRRE LK T2 LIZEAED
BT OSRAME, 205K E L RZEORFERIC LS TRATH 2°ClH5Z L xR L7z

(3) 74 ¥ BAZWMIEFVORIRAMMD T 4 > OV O EIZ TR, F7294 ¥ B LoJIEwo
Sl &R DIAL o 3 S o K & I L CH IRV ORI SEm . 74~ BIZB W TE RZ2o FEA%T
J2 5 T8 Y F ISR L B E O RANR OGRS LT ) IR TERLS 22 2 L 2R L7

AAE TR KT &RV OBRZ N ENDSFEO KRGS EHR R, # L & RO, 74 > B oIl
WMED T A IR O & R TECEBSEORIZIEES Lo, ZHUFAHTEIC BV -TINE 10~
30 m FEEEOFIATE B LT RILAR B R, AOHEBREOZBTHLHINIBEO NS W DOTH S
EEZOLND. FNOOEFEVEHCEHRT 2 720K O & 5 12BN % 50m BEOHRCHRE L7272
TRIABZEDTELRP o LR EIND, SRIIMMDT 4 ¥ E HRTRIENE VT 4~ B EABOMIIN
JOFENTY) TICBWTEMAZBNEIT) 2L TINSOBRDMIEIT) TETH 5.

HE ARG RSB L AER T OB & 2 7. ISR L THEEET 5.

SEXH

[1] J&F:e— b7 4 7 > FERHGE (P17 FEF - BRHT), http://www.data.kishou.go.jp/climate/



KBS higEdnE il Ik

cpdinfo/himr /2005 /himr2005.pdf, 2006.
2] JEUT e — FTA T FEMERE (P19 44 - 5 - BIR - frsiih /), http://www.data.kishou.go.jp/
climate/cpdinfo/himr/2007/himr2007.pdf, 2008.
[B] BT b — b7 A T FESIERE (P18 4FE % — AW - sakidh)7), http://www.data.kishou.go.jp/
climate/cpdinfo/himr/2006/himr2006.pdf, 2007.
(4] WeflE—, ANPR—HE, JEE—, FIERAEAT @ SRR MRS O B TR FEAR PR R | B 3 2 MeaT, SRnUHB AL
MWFSEIT g, P 14 FEEER, pp.53-64, 2002.
[5] AMNZE, Hifk, FLIZ ERERIRC X M AERSUEE R T 5 B8, 55 25 Il H AEHAE,
09059, 2003.
(6] IR, FRER—, LEE—, IHHIE FTHKIC & 2 BESERIIER, KLk, 5 52 %, pp.277-282,
2008.
(7] BAHE, MWEBRS, SPILZAE, Eth—, MEET AN X 2 RS HIR R~ A [ AL o
HOBEEE L ORRBIN ~, TAERWmICE, $479%, T-25%, pp.11-20, 1993.
8] IIH#Z « B ERIFAGT I BT 2 # il Sdm s A & Ak O F ORI RIZOWT, EEHERE, No.56,
Vol.56, pp.331-336
(9] NIZERER, WRREA, BRI, EHET - BRIVELEZ S LB BT % BB O M5,
K L2ESctE, 4 37 %, pp.189-194, 1993,
[10] hngesnig, /SHATERES:E, IHHIE @ W12 5 OJEAHETT OB IG5 2 2 %HRR, KILFwCE %53
%, pp.295-300, 2009,
(11] hugsmsE, FRbA—, (NHIE, HE&HE AR L 2 OREIZ 81T 2 5R & RO - AT
P, KIS, %5 50 %, pp.505-510, 2006.
[12] FEtR—, FAE—, INHIE, HEELHE BN 31T 2 BROZE) & SEE T & OBFRICET %
Whge, KTk, % 45 %, pp.265-270, 2001.

—18—



