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T 5100065 4. ARG PR BB EE S TRO T RA AL A BE, )N 511430)

T8 ORI R A X BEIR T AR5 T IR B RRIE (190G 2 , AR SO v RUBE AL A5 2 (Weather Re-
search & Forecasting, WRF)X} 20104-7 H 2 H-7 H 6 H & A 78] M b X ) — Uk s A TR R A T4 E AR LR 6
AT T H AR IGE H A B 28X A AR B s U . 45 SRR I - DWRF B BE S 5 0 b 2
BL20104E7 H 2 H-7 A 6 H i AR ) SR MR LA 5 5 2 I 25 S A A DG R B4 K 1 0.80, 34 7 AR 1
2288/NT 2,27 @i% H V- RAS [0 A AR RFAE A « 1 2 B A8 XS DI XS I B A2 X % HAUTR B 32553 )43 A
RAIEA AR 1 2 X i 2 A DX R X O A HE T 5 3 Fh A g DOV T, FL A B TR
N5 e 8 PR A DX AR A o DX R b DX ) e AR ) 25 W] DGR B2 4335124 0.17 ,0.13 1 0.16 s D A FAHETR i
SRR I A IX R H AR 22 A, LA B 25 R B e A X AR B X B X S B 1Y
23 () CH B 4353114 0.14.,0.15 12 0.195 24 A W FAHERI A 1F 5 HEBU P AR T, AR B 38 TR A58, A o<l H

5 25 B /I FH S5 R TR S 25 i ol XA A S 4 i s (1) DG BB P 3407 S ik 34
K 88 R A PHERL ; s X A 5 m R R AR  BUE AL WREF R ; M SN A

1515

IP CC 2 LR PPl 48 i1, Bk IR T = 2
A TE AT A A S, ELIT 30 4R S e BRI T i
S B i 1) B 3 (Intergovernmental Panel on Climate
Change, 2014) ik 7 X 38 phy T390 17 1 2o 78 9 5% 1)
C Bk 2 BRI R oA BT I A A S 2 — (L et al,
2013; Wu et al, 2013), HAAF5E 2 BT D0 i
(1) 2 A~ FBEBEZ R IRl Ak A S N A #HIE i (2
FHAE, 2003; OG5, 2010; Z (AR5, 2011; #E
V-5, 2015; ZEHHAE, 2015; 4= JCAEAE, 2016; il i
8, 2017) . AT AR R, A IRHE RO 2
SIETHE B —F N FERE R IR, A8 T Tk AR~

Yfm HHA:2017-07-04; 1&1T B 4. 2017-10-13,

TRIEHEC OB BRI 2 0 A HE s i 22
ARIAED, PP RE R B EEHE R R, a5 e
T R VAT L K VRS 8 A e 245 e T AR (5K
54, 2011), dme AT R A IG5 £ 2
TV Ye RO B (Lee, Song et al, 2009; Lee, Mck-
een et al, 2014; Koralegedara et al, 2016), I, 77 ¥ i
FE N R PAHERAE T N Y8504, G 22
S 125 O T N = I T . s S | & 2
I RERA i AR TR IHFE SR B 1155 IHE
T, A 1 SRR 1Y) e, 35 ] i 6 R T2
A (Landsat) . 7% [8] k] D' £ 45 (DMSP-OLS) . 9% 1 FH
TR FAHEBCEON R T B0 Ik T P RO i 5
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(ARG B HE IO I M AR B, DXL A b DA R
AR TR T = i T RR A R, 21t
DIk, B TR LIS B ) M BUE B ) &
JE v R EE S e AR AU B MM5(Mesoscale Model 5,
MMBS)FEE T8 Rk e A ki R e H HECh
2, A5 S PR A RO SR T R Y DT R
% 4 A] fE (Fan et al, 2005; Lee, Song et al, 2009).
WRF(Weather Research & Forecasting, WRF)#& #I {E
S — AR RUEE R A A, S W) 1 T4 oK
SEZN S i, biE S EEHAL 25 [0 50
1o AR SRR 22 25 AT AT R Bk i 22 1 T
W AR AR A SOH S i P R E 5T, JF H WRF
LIRS A A S bl 18 A5 1 AU B %4 1= (Feng
et al, 2012; P Hi%5, 2014; FS K 2455, 2017), BLAAF
ORI, N AAHECRA Jm 1 TR A0 HL sk
Jof ELAG 23 22 S, B A 2R R A8V 5 T B
7, W T AR DX 5 N Ay AR T ) 92D RE A 50 b
RIS RO o

PR A DX S8 Ay 3 A ST, Lt
G A I ] R E 38 4 — AF A Sl B AR L0 (Block et
al, 2004; Narumi et al, 2009; Pigeon et al, 2007), Ifij
XoF = i s ) R 3k i PR 8 DX e i e N 1T A % [X
N E iR T R T e b 7 A IR SHN I EI T A DN
FR 8 R AN X NI 7 A T R N AR (e R )52 i)
Bk 5 (Heaviside et al, 2016) , 3 HLI T P8/
JE N SRy A T AN A 5 X T PR A 3k T R B
HHRRE W EA R FE L HIRFOR 4023 (7]
FE AN SRy FHE Tk %) 256 300 552 i 240, AR S A
WRF/UCM ##9%} 20104£ 7 H 2-6 H ™ HITT I —1R
e i AR T B B AT A e A BT
Ko 2485 N R AHEC BUB R SR R 1 A PAHE O
ROV 1Y 2 8] 25 57, FF ) FH Hb BRAR I #5487 N Ry 44
5N 2 i DX 2 AR %8 B 2 ] 1Y) () K

2 W5 S T

2.1 MREE
2.1.1 N IHERCR AL

AR TR 3N A HERCIR - Tolk Hiik A HE
T AETEHERL MBS 3R HERCT- 3443040 T4 X
W, BIJCZE T 22 5 (R ARER5E, 2011), RAIRBIRTE
Pk (R HEAE, 2014; T MG 4E, 2015), FIH) MR
B B AT R A TR TS 2 i AR R B A

BoPs () M T 2011 4F 48 i 4E UK), #72 B8 Kimura 45
(1991) M ZE B0 (2010) 52 vkt H HE ik b3 14 43 i
SEGL ARBTG5 A BN R ARG i e K L
AP 2R , R WRF AR H A2/ NRE AR A
HEC L2 (8 1) BRI 70 Tk HER <2 i HE ik
B A TEHER R 27 A 22 R 9-16 s S A 3k e HE
B Bt , 0-5 B S AIRHE R B B o TN T A B H HE
T 4> R34k 42Wim?, i KA R 73 Wim?2,
BAE 10 B o B ACH#VAG B 45 2 5 1 75 44 45 (2001)
TEEL 4 2009 47 ) I 17 A A $RGHE kA B8 K
0.9%, I 5 N R FAHERL 1) 32 A1 K A — 3L
2.1.2 MR A

TN T A A R SR F T AR
& i) Globaland30- 2010 %4 ## £ (http://www.global-
landcover.com). ZEHE A 30 m 2GR, G
36 [ [l b %5 5 T AL (Landsat) TM5 . ETM+ 23552
G HR FE RS K TR (HI-1) 2O G AR AT LM
PRSI 2 . B oy SR 4E 10 KK,
A3 R B FRAR B RN KR i E
i NS R R UK 57k AFRES . Globaland 30
B ) SRS FE R ) 60% L F o T T FE 6 X A
FUEE FERCIE R A T AR A s T R W 5 25 A b
TR ARWETE O ARG X (1 5 AR ) Fl
B X W5 ok BT A B 11 2 8] 43 HE e 45 R
FER3500 mo R FH AR 2 L3R 1,
2.1.3 KU

JH T HO IR IX 20104F 7 H 2-6 H 214~ A 5)
Wi S SGBIR A T RA SO (E L), FEA
REF A%/ RGE 2 /N IE SR B /N
BT I B/ IE A T R B R /B I A
S

FIL A e H AL AR 22 58T

Fig. 1 Modified diurnal profile of anthropogenic heat release
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Tab.l Summary of land use/cover data
LG/ ok S 3P Mm
Globaland30 B K S SR R TR S AR AR 1 A 30
FUSIN B o N2 7 N3 ) 7 NN S N N
Fh B B R R SRR N TR
HEAH LU HBHE N IEHEIN R ERHE DN TEHE A
b NBEVEREE GHIVEVERE TR EEZ 1R ARARNE AR DRI VE R LT
PN PARCIIG MEW Sz =02 e
L TENE R ARACE S T 9 i B
At gz J& B T B it
B TiWE YoM A B RO
INGK AT KAFRE DK A vk =5
JIHTT IR IX JEAE FEEEAEX REEAEX 500
AR R A T i

2.2 HERLRIE T
2.2.1 WFFE XA

WIEFE DI T M T O X, W e T X
TS X VTR X RV X S B X, 4 T 113.17°E~
113.56°E . 23.03°N~23.24°N 2 ], K £k 467.75
km?, 5 A 124 380.2 7 (2010 A I 2 icdi), %
FH MBI TA0 455 Fp B A3 R b FH b | 5 s S A
&, WF5RIX 2010 4FREVR M FETE M 4 024 805 KW -h,
P T T RE VR T AR R 1Y 50.3%, A i Y RE VR TH AR
fEli 75 s 1l DX R A AR P X
2.2.2 it

BUEA IR F WRF 3.5 JAS, i = 5 1: 3 %
2, P2 LG 113.37°E . 23.13°N, AR KU 31
124x157 . 124x157 . 130%175, X )i () k& 43 B %
9 km (Domainl) .3 km (Domain2).1 km (Domain3)
(1 2), #LBlE ] Ry b 5T [A) 2010 456 H 30 H 8 i
043 0Fr-20104E7 H 8 H 41t 043 0F>, Hii 40 /)
A AL spin-up. MR G FEA1F R 1% 1° 1)
il B AT GOR), ICECHE 23 (8] 53 JF 30k 10, (8] 73 3¢
o6 h, BB YIS EOT %0 - Lin i #
it 2, Goddard kg 4R 5T %8, rtm KB HR AT T
MYJ i1 52 451, Noah i i 5= 75 5 28 it UCM 3k Tl
SRR A2 (Domaind) kb A1 /78S W e
iz [ A 14 30 s 70 HE R , N 2 (Domain3) +
oA 7 955l Globaland 30 %504k .

SRR FE N R BRI T AR X AR A ) AR Y 52
Wi, A SCHE SR = i B X IR T 34 SR 56
BRI ALY = F i £ B Domain 03 A~ 5] A AR #uE

(&2 RIS DXl A b ) PSR B B Byl 2 1) 3 A 1]
Fig.2 Land use/cover type and spatial distribution of
automatic meteorological stations in the study area

i, 5 B 51 A B S A #GHEL, 05 C A #AdHE
AR B 245 5 38 1 % e 3 A, BEAS K
FRHEBOS v R PRI ) <R 52
2.2.3 BHUZERIGUE

F1IFH A 2% (Bias)  AH ¢ R AL (R) A 19 U7 fid i 25

(RMSE)XI NS RIEATIE , A8 AT
Bias = X, — X 1)
Z( Xims - Ym_s)( Xiexp - Xexp)
R= 21 = 21 (2)
\/;( Xexp - Xms) IZ‘:{(Xiexp - Xexp)
X = Xo)
RMSE = 2 = J ®)



518 oo R

L

ok e
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S Yo 2278 LU 55 15 R 152105 , 200 m i 242 1
Gz WX PRI A 5 Xows G20 55 A% H
{85 X, AL BE N RG0S SR s Xiew M
i MR R A 5 X, BT B B SR 1Y
1B s GR35 RUESCRE 5 1 Ml 25 B
2.2.4 HOFREEMZY
P 2 F T IPA 2 Rt B 7 2 ) 2 )
SRR . HIEARTF RN AR Y 5EE X
25 (] S5 T PR AR AE — 50, DUJOA A T 8 A A 2 ) DG BG
A @)
_ 1 Oy 2
q=1- NGZENM (4)
AHrh=1, e LR Y 53U T X940 )2 5 R 2
B IX 5 NG FTN A3 3108 J2 h A X B TT 8 o Fllo?
A3 R N A4 X Y BB 2% 5 q BE R R R X
ZRREE LA REME Y 128 (B S (EShig S, 2017).

3 iR E

3.1 WAL RITM

Ko Xins X LU B, BRAUSE SRAFAE VS (i 22 , RIASE
PR /NT HSOREE .. 5 R RBE R 5 H
SRS AH oG AR K 1551 0.80 AL, B J7 i 22
BNTF2.27, it — A5 WREF AR R A [ 6 5
SR IX A R BLABLBE T, A SCHk i 1 FIIX N A 3h
SRUHATH — PR, 45 5 /R [R) 1 XA AL
LS A B e 0k R A AR G R B T 0.8, 75
WERZE/NT 2.27, DL ESEREW] AULRICIE 2
R[] ROBE s 2 6 AN ] et DX 26 TR L0 &4
RHEA B —HMEGR2).

F2 [IRRIMEREIE
Tab.2 Validation of the simulated temperature

at 2 meter height

Bias/C R RMSE

7H2H -0.36 0.81 2.22
7H3H -0.25 0.85 2.20
7TH4H -0.29 0.82 2.27
7HS5H -0.22 0.88 2.16
7A6H -0.15 0.89 2.13
EEEETX (T H2-6H) -0.17 0.91 2.01
R (7TH2-6 H) -0.20 0.87 2.10
TlIX(7 A 2-6 H) -0.26 0.80 2.25

e AT X R AR X Rl X ) Bias\R\RMSE iy 7
7 2-6 HI-FHIMH.

3.2 FEIZEEERXZE B SIRYFER 2 HFE

ARSCEICT % H AR GE H AR H 52z 2
ANRR BRI Hr AR 2 R A B XSGR ARE 1 B
ZE AR
3.2.1 AN[EERIE AL X2 H S-SR 2 BRAE

AR ZE AR B X 2 H SR R BT s R
TR RS X TR SRR AR, mEE
FEEXE H R ERK, SEEEEX S 552
T i KR 22353 0.57 °C (3 % 5 A 2 X — (L 5%
JEAERE X)), 0.50 C (55 % B A X —R Mk X)) 5 Bl
X HZ H V-3 s = TR A X, I R
T 224 0.10 C(KI3). X FRELG I = A nl g 5 2t
SR EAH R, Correa%5(2012) 5 Huang %5 (2015) fiY
WFFEH6 H , o2 A 2 X R ol DX TR o
R, T B XUER T B, M o845 X3 11 e T A B
FHAFEU 55 5 [R1sF pR T B 50028 o A ey, (A5 2 A X
Sl ) A A T AR, 1 — 2D U S TR Y B TR
1EH

71 2-6 HZ HAR 314 T 32.09~31.08°C
ZIEI(E 4)o KA T 5 X AR AGHS BT X 2k
DX PG B DA K Kl DX P R I X 8k ) S 4 SRR
31.94°C 5 RN DX AR | T B X7 340 B e DX ORI i
X, I DX BRSO 31.22°C, S5 AN 12!
AR X B F RO R, mIRX S EEEEEX
23 (0] A 35 R — B0, MR X B TRk X 5%
FEEEX,
3.2.2 AR X % H AR H i 22 24 5

AR A A X 32 H AL B 25 2 B AR
& bR S TR R EAEXNZE RS
Tt H AL 22 R, XS de R AE Ry 9.12°C, HE BRAE T H
5H,H/IME N 8.02°C, IHIAET H 3 H s mEEEE
X% HAHM H2ZER 2, e KAH N 8.67°C, i BAE 7
ASH, f/MERT7.22°C, HEAET A 3 B DX K
AR H B2 N, e R AH O 7.99°C, Rl RE S BR7E 7 H

K3 ARIZEEIH LXK H P-4 R
Fig.3 Daily average temperature in different types of
built-up land
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5H,5/IMEN6.89°C, IHEAET H 2 H., ARIZEAIH:
BIXAS R H 322 1 22 S v v] e HL I Ak X3 3k Tl
i K TH SR E A e, Hinkel 25(2003) X By 47 i £
% b DX ST T, A i 2 40 AN 25 7K T TR AR 3
AR H R A NS e s EAEEX
Bl DX 3 28R 22 o0 R K T, AN K T H2A fif
HRBE J7 R P RRAE , TR OB K FHAR S R AT 7
FEAR )R A R S Ao A5 2 ) A< T A o 5 ), et
i B AR X Rk X OB IR 223 /N(ED 5) o

4 RFEZEAFE X % H -SSR A 5545 E
Fig.4 Spatial distribution of daily average temperature
in different types of built-up land

K5 AFZEAIER X % H PR AR E
Fig.5 Daily diurnal temperature range in different types of
built-up land

7 H 2-6 HF-¥S0 H 3254 T 7.00~7.74C2Z
(1 6), Sl H B2 M E XA T 2578 X PR ER LR
b I 1 o O o P [ O A R R E
SEIE N 7.59°C s SR H B 22K XA T35 75 IX 7Y
AUHEB R IX AL H IR0 X R | R X P R AR
BB, X SCE AR H 8258 7.20°C, Sl H 3%
SRR A i i DX R e B, R H 325 R E
X 5 IR B AR X 28 (R E A e, AR H R 2=
DX F= 2 T B R X S R XN .

33 FEIEKXAAHRHRKMEBSEEZNZMN
3.3.1 X% H PR A s

7 M N RHIERE T X R X &
Rl X A3 A E T o S5 AR, A A #0078
WFFE T B S B 08 pl /N a3, i nT fig 5 PR i
FRUR S AH O 5 AR HE P EAS [ 28 A g Bl X 2 3
YA T, EL v o AE 2 1X(0.19°C) 5 Ml X (0.32°C)
F14) 1 TR ASKC I 5 kg A i, AFC % B2 A 52 X (0. 18°C) $ Tk
I8 5 X4 A A AAHE O BRI , S8R0 76 AN ]
T A o DX R R B L, AR R B R R A E X

16 RIS AR ik H e 2 3
Fig.6 Spatial distribution of temperature range in different
types of built-up land
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Fig.7 The impact of temperature rising caused by anthropogenic heat release on daily mean temperature
in different types of built-up land

(0.03°C)>Fi k1% (0.02°C)>{I 5 i {1 2 [X.(0.01°C) .

I FH b BRERIN oA AS [ 22 ol DX S S 4 2 8 o)
TG IR AN 1) 2 (R R P (% 3), 45 SR 3R HH - A
SRy IR AN, 5 A [R] A G DX S A A () 56
156, HRION &% A £ 1X(0.17)> Rk X (0.16)> 1%
R X (0.13) s PR A IHER ) BRI , A
P TR AN 5 A S T 11 2 (] TG X B i, 34
iEd 2% 30y 15 % A1 2 1X(0.04) > T Ml [X(0.03) > ik %%
FEAEEX(0.02), FIRHERIIARIZEAIE XA
Sk A 358 R RN FT RE S AR W Y 2 AR A G
Stremann-Andersen 25 (2011) (I AIF 5% 2 BH |, 1 24 PR A%

F3 ANAPIERYN SR E LB XER
TEMTEXR
Tab.3 Spatial association between temperature rising
caused by anthropogenic heat release and building density
in different types of built-up land

XA EEEEEX KEEETX Al X
145 Ny kg 017" 0.13" 0.16”
TRAKN g fiE
25 N hy #hg 0.21" 0.15" 0.19”
TR g
o {1 0.04 0.02 0.03

V"R~ P<0.05.

U R A B T2 O . AT A,
TE 5 2R S BB RA , R SR A ) 8 BH A R A
PRIV T A5 Mol FH R R (L R B & B 0 R R AR
W B 1E , flEAS I T R R MR T
3.3.2 X% H A H 8 2215

R FRHEBIO A ] 2 70 i XA H 22 1)
SEM 3 B 2R BT (1 8) , N FHERION il H 25 A 0
S5 , HLusk 554 2 A R IX (0.27°C) > 5 5
{5 1X.(0.26°C) > Ik 2 & 11 £ [X.(0.19°C) 5 IR 1 ]
N R RHEHO AR H 3822 55 78 2 B T
Ji D55 ) a5 2 A IAHE TSR R s, O SR
H 550 22 AU 55 1 FH o3, 398 s 2 00y v 28 P AR
[X.(0.03°C)> Rl [X.(0.02°C)> Ml % JEAE £ 1X.(0.01°C)

I FH b BRI 5 43 AT A [) A ok DXl 50 40 %
X T N R B Bl A 8 25 D/ NI 1) 253 () i
FERE (3 4), 25 R RW], N G sl < H 82508
553 M 2 5 A () Al DX S0 288 A7 A s () O HBe , HL 3R
LA R X (0.19) > Ik %% B 41 22 1X.(0.15) > /=1 % A
EIX(0.14); FEREE N A AHECR R BIAS , Ch#RE
BB A 2 0 55 i B A AR 9 R 1 2 [ G
G 2 S5y 350, 338 0 S B0 R R X (0.04)> i % FE AR
[X.(0.02)> % FE 11 21X (0.01) . LIRS 2 B A My 4k

K18 ARSI XA R H 822 R ME A

Fig.8 The impact of anthropogenic heat release on daily temperature range in different types of built-up land
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Tab.4 Spatial association between daily temperature
range decreasing caused be anthropogenic heat release
and building density in different types of built-up land

HMXAER mEEFEEX S ETX Rk
145 N #a 0.14” 0.15" 0.19"
TR oA
25 Nk st 0.16” 0.16” 0.23"
OV q {8
o (B 0.02 0.01 0.04

V"R~ P<0.05.

Helos S H 8 22 1R 5 SR Y % A AR R
. Yang %5 (2015) A o2 2 B, s A4 %8 B 38 fin Bsp
% H fm SRS i . HE R AT RE R K PH 4R
SHE B BRSO, T XA R AR S O
AR A BH e S5 R WS R T i, TG SR T % H i
1R, 120 e SR T R S AR H RS R

4 Zhig5ifie

AR SCH T WRE BB T P 1 323X 2010 4% 7
H 2-6 H (— Wk GRS R HEAT TR, I o 1 =
B 5 A T A [F] I 280 g o DX P2 S S <
T H 2% T A AHEBOY U . S5 AR
FERFBEPN )M T 38 X2 H P2 R X > i %
FEAEE KSR A X, 145 -5 Guo %(2015) %t
J M T 3 DA ) 285 32 A SR PR SR A 9T 45 18 AR A
CEI =7 2 1 28 R DXl T v T X3 o R 1
PR ] RE -5 H b 26 7 Ml 2 U AH 5 (Weng et al, 2007).
T, TR B AR X R X R 55 A AN
K, T HEA LRI REE , PR B
TR B R A5, Fe 2 T S50t Ml DXy v T DX
FLUR, 28 A DX S Y 7 55 B A, Giridharan 5%
(2008) BT 5E FR I, A5 X S4B 7 e e, G
UL AT L e A 7 b X 55 0.5~1°C, iX AT gl T
I b DX b S BRI | RN RERS A4 KR 70 1Y
K PRGBS B AR TR 1 1 2R K U s A S
AT 255, — 25 I b DR B R

% HAE H 3257825 ] L3RIk ARH
X > % B EE K>k X . a5t S %= K%
(2015)XeF T = £ Y b DX 308 7 A 114y b A 350 g A
FATCAL . 5 H W52, R, PR S T it
B, KRB EKIH A4, SRR HRER

VDN T B G 7 A 1 T BRI DR A < AN 38 K T 1)
BN 25 S B0 R NG R AR 3 2 BT R
{RAER Al B IR BT B X R ER T A
B K HRE R AT TR 0T, B0 i PR )

N RHERCR VR £ AT 24 35 HF-1
A E/NE HA R H 3822, X5 Chen %5(2009) |
Wang %5 (2015) i fiff 55 25 R —2 . MR 4 Oke(1988)7E
1988 444 H Ik 117 B V- 23 =X, A BH 1 Jet i
SRR X B RE R R, MR B KA AR
AR 43 fi 1 DA I S e =R S B R
BN R AR I K 3t 35 2 Hh — 30 7 891 1 i 1
IR, PRI A: T A A RO . % H AR H
BB /IN 2 PR T A R AR AR S R T A
S FHE R S e /N TR AR A DR R R R
XoF R AR S A/ I 5 AFL A A 6 K P 8 10 4 S5 01
&, RIS N B R EE S EEE S5 A
HE R BEASAH 2, BRI S i A R AR, 72 [R] i
Thim, & FEOKIR H 32240/, IEAk, H B
AR A IR B R AN AR IR O R
T A2 i/ MY FH 387 5 A e DX R 4 ) Ok
R A SIS B, o] REJE PRA IR T R B R
H R A IHE G — AN PR R e, dn] B8-S A

o T A N 2 e = S by £ S N |
ST , A SR TR R AR R XA Ak 4
TR AT R, G5 SRR, A A R A R
Ry e T X > 4 B >R B A 2 X5 A R i
Xz H AR BB 2255 VE R BN « il X > %
B XSRS EETX . XFBLG B AT fE 5
SRR TS E SR R A LR
UCM 388 7 X Ffox SR AR AR 2 77 A 52 0 1) S 400
FE R H HEUEAE B g B R T B R T i
R A R4 (Kusaka et al, 2012), DI h#H
HERCAEAE R 451, 7l X %) H HER (A 90 Wim?, 7
B2 Xk 50 Wim? IR 3 A 8 X4 20 Wm?,
BAR b 2 Fh IS Al X A HOA R AR il 28—
A0 AR H O BRGHE R R A 22 B (Rl X 5
B IR XN IHE A 22 610 Wim?, i3 4% A 2 X
IR B AT 2 XA 22 475.5 WIm?), fH L30T 2 F
AP R XN AU 22 SR

A SCAAFTE—E AR L« FIER 9 UCM 2488
B N H R 450, o Y R BONE , AT RESS
HRILZE 5 FL S AR — M 2 5 HOR AR
SCIR SR M o 2 A4 A I S B
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Effect of anthropogenic heat release on temperature in different types of
built—up land in Guangzhou, China

CAO Zheng*?, WU Zhifeng®”, MA Wenjun®
(1. Guangzhou Institute of Geochemistry, CAS, Guangzhou 510640, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. School of Geographical Sciences,
Guangzhou University, Guangzhou 510006, China; 4. Guangdong Provincial Institute of Public Health,
Guangdong Provincial Center for Disease Control and Prevention, Guangzhou 511430, China)

Abstract: Along with the rapid urbanization process, large amounts of anthropogenic heat are released into the
atmosphere, which are becoming a key issue for regional weather condition. To understand what role
anthropogenic heat release plays in regional temperature warming, Weather Research & Forecasting (WRF)
model was applied to simulate temperature during 2 - 6 July 2010 with different configuration of anthropogenic
heat release. The results indicate that the simulated temperature is consistent with the meteorological station
observation data, with the correlation coefficient of 0.89 and the root-mean-square error of 2.96. High density
residential area had the highest daily average temperature followed by industrial or commercial zone and low
density residential area. On the other hand, low density residential area had the highest daily diurnal temperature
range followed by high density residential area and industrial or commercial zone. Anthropogenic heat release
caused a notable warming in the whole downtown area of Guangzhou City, which was more significant in high
density residential area and commercial zone than low density residential area. The spatial association between
temperature rise caused by anthropogenic heat release and building density is 0.17 (high density residential area),
0.14 (low density residential area), and 0.16 (industrial or commercial zone), respectively. Conversely,
anthropogenic heat release decreased diurnal temperature range (the difference between daily maximum
temperature and daily minimum temperature), which was more significant in high density residential area and
commercial zone than low density residential area. The spatial association between daily temperature range
decrease caused by anthropogenic heat release and building density is 0.14 (high density residential area), 0.15
(low density residential area), and 0.19 (industrial or commercial zone). Furthermore, when doubling the
anthropogenic heat release, the spatial association between building density and simulated temperature rise and
daily temperature range decrease was enhanced.

Key words: anthropogenic heat release; different types of built-up land; heat waves; numerical simulation; WRF

model; geographical detector



