€550
Eco-Environmental
Knowledge Web

ENVIRONMENTAL SCIENCE

ISSN 0250-3301 CODEN HCKHDV
HUANJING KEXUE

EFPMFFALRRERIEE G EBIR SIRE L SYIFRERMT « LAR 5 XL 79 51
A, 18, T, REM, BXR, AHE

2021418
H42% H 11

Vol.42 No.l




w % # 3 W42 % 1

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2021 46 1 A 15 H

H K

2019 4EE KA IS L St A SRS BRI BE TR AT« vveemreeemes ettt
------------------ @%%,%ﬂ%,%%%,?ﬁ,Eﬁm,ﬁ%#,%%i,éﬁﬁ B, ARY, BEH, M, FEE( 1)
T RN IBAE R R BTG Y BT oooeeeemeeeeeeeenes wie, RIA, BEF, £#, %ﬁﬁ,%% ﬂﬁﬁ(9)
o T T R R T R A TR A pM“Em rﬁ&@&ﬂﬁ ............................................. YEE, £, %%# BEHE, FEX( 19 )
b TR o N ol L R 2 e R 1 R TEM, €78, TAH, REF, KEA( 30 )
PREHLIX PM, R B TG 3R (KT R AE SRR MBI ooovveveeeeveeeseeesecneee XA, FEH, %i,ﬁﬁ MXE, AFH( 38 )
HT PMEF AR 5300 H 01 (R R SOBRBEAL & WORURARATY - AR s DO 1) oo R, I, TAW, REH, %X% PRAR(45)
2019 4F R TR SAEAT LG RRFAE ORI -+ -oveeveeeees BRR, HERX, fhir, Fuf, F8, FR, T, R, FEI, BE(55)
WM T BT RS R VA WIS YL TR IBURATE - vveerveeeme et XNF, FEM, €8, Th( 65 )
JCHTRS LS RV AL E BILHIRED VOCs HRIARAT oo FHT, ARR, B, REE, KBF, LR T5)

2017 4E-5 B W1 10] B 50 X SR AR TS Y SN B VAR TB IR, +oeeeeerermr e e e
............................................................ Bk, %57%;&, Wik, EXE, B, WBE, TH, G5, TRA, ﬁ}%?ﬁ'\( 8 )
2006 ~2019 4F k= FHLDC TR TGYH -oveveeereenenee b, B, PR, #EE, AR, AR, DHE, ARE, KD, BAE( 97 )
UL Al A3 BRI 5 IR SRR R TR v EXE, K%, 2, K, T4, &%w (106 )
R RS R I AN e A T B BB R L «oeeeeerereerrer BB EE EARE, EHE(14)
R T B A HE RO A TR TR, - vveeevr oo Wk, REE RRE(127)
FATETLIA SR E BT BT A G0 MR 5 A AR RS veevvene e Wik, TR, Tk, BEE, HLh, BAE(136)
F—lhd“\ﬁﬂﬁﬂi)ﬁ %POPS(S 5[; E&Qﬁjfmﬁ(ﬁﬂ?ﬁl\ ............................................. ?ﬁ%, ?3‘%, Tiﬁﬂ—g], 2 ig‘ﬁu /ggl%ﬁ— 7]“?]]2’%4( 147 )
S M F K TR PPCPs 434 Jo AR S KU T veeeevveermmmeermeesmeenniie s B, Rk, b, i g, 5, SH(15)
B AT 0T R IR A RV BERRAT G oo Eo, G, T, AR, R, TAE, Y5, A 166)
VTR 3K 4 B 2 M A L B AR U A - vveveeerrmeemeeee e X, AR, EXE, AE, 2EXECLT5)
LAHERRHIET AR TSR ICR IS H -ooerveeeoeee EE, R, HMBE, EXT, REk, i, EA, AAR(184)
= XA AL S0 T 37 DOM FEE AR AEZE TR AL, «veevveeemeessmnen i W R 195)
NG L E AN SO N TR Gl U L TO7 ey BHA, AR, BEE, RAM, Btk 55, HEH(204)
ST R IR A AR ACT WK RELH |25 R D B LASERRIARE ooveeemeememememeeesees Kir, 4, H (211
YR RK P B AN RS (O 0 G RO RS LA] oo Eltrw, Kigm, BEM, ZEF, AOX, GWa, Hhul, #&, TH(221)
PRRANR VLRSS i L RSP 8E 8 21115 SRR AfRE, TRF, FRE,RE, 2Eh, FEE, Bk#(234)
PN TR BT R S e )82 ) N € AL %?ﬁ,ﬁ@ WA, AT, B, RS, RPE(242)
AR /NN ] AT R BRI A JOI R oeoeeeeeeeseeeenes W, EH, AR, BER, TEE, TTF(251)
HI T 2 KRB A Wi 88 R B GR RE R ELI - Wi, ZRE, AR, &, 4Fh, EEH(263)
A KAV PP RS E SR oo WA, BHE, FHB, D%, RFA, £4, £F, FTH(24)
RIS TR T I A CANON FEFHIRALIIFEM o ereerrrremmneee e ;(M( ;wg% TS ﬁ ﬁ;ﬁ}]( 283 )
FeMnNi- LDHSXTﬂ(EF‘As(Iﬂ)E’JﬂﬁW@ lﬁmﬁﬂ ..................................................................... Eszﬁ /\7): @%tb_tgﬁ j@y\ﬁ( 293)
(S L e 2 RR b ot ST Gk € LG K I KEh, hEH, BRE, AW, AR 305)
BV A BT B BTG RRAE +veeveeeemrevee e HT ﬁ/\%% A BRI, X Fm(315)
R 5 8 P T T e B A BB BRI oo R, ﬁ@z %ﬁ? el HIR(323)
FIRE R Z R BITEE ceeoeveeeeemeemee s FHEYE, vHH, , R, W, IEK(333)
RN E L B S LIS Ak SR Gl P)x BHE, HEH, z% m L mk, HEECH)
T T KRR 145 ( CA) BRI oo ﬁmﬁﬁ BIFH, HH, TEE, ["%Jl%( 353 )
LT R I E Ry L/ IIE 30 I | RS WAK, BEE, BAE, TRE NEA, HER(359)

TR A B IR T T UK AE AR 23 MITERERE Cd BRI FE YRS e eeverevmee et
................................................................................. M, BREE R, BB, R, TR, B, MHEE(368)
ZIUE B T RN S AR R R, e R, N, ERE, i E, GM, THT, A, BHE(3T8)
IAEA R R AVES /K o B BN KRR P SR SRR A B oo MIR%, RER, HRk, EE, BB E(386)
TRt BB Yo KR - S DR BT BN v e vvvmeree s BAY, TER, Ik, BEE(394)
Y ZER R PN ITE ony 72y e i ey @ e EEE IS R TP SRR Wil, B, K, @R, ZRAT, 2EF(403)
B+ L R T A T 4 SRR M R AL S AR AR < vveeeememe e WEE U, ERA, HEE(411)
BT T AR DR B AL oo LRk, BRE, MR, B, KH, 20k, £XE, BAU, AER(42)
HBEDR S %5 T S5 AR A A 5 S R - %%ﬁ,%%,ﬁﬂ# B, Whs, TH, TAE, KER(433)
PR 1S 0 B R BK AR IR SR BRI e ERM, T, AEH, BRS, REA(4M3)
E ST R L SR () A3 R L RN 2 L7 A, T, I, AR, X, FT8H, FHE(450)
BT SR LA LSRN RERLAORAN s HWE, KA, HEL, TFA, KK, ﬁ%ﬁ(%9)
He 1 SRR A N G S B B R M BAIR] +vveeeemeeermeees et B, WEW, B4, BAE, 1% B (467 )
LRI S TN e DOE AT HE Ky (o) 21 I Wi, TSR, B, R, R, ARE, BRL(47)
1o B B 42 T A TBEAL S % LR AR A T AT L v eve et M, KT, B, BB (485)
T MM A I AR R BE IR oo e ereee e m&% @;* WEE x#E(492)
TR R B o [ T A R I 23 A IR B R TAATT - vevveveeveeemeemesmesie e W, T, HEE, HA(501)

(FEREAVEITIR S (8)  (RIERME)AERIRIN (220)  fRE(233, 352, 421)



)
IET-HUFE‘ In BB R = 54295 5B 1 202141 H

Eco-Environmental
Knowledge Web Environmental Science Vol42,No.1 Jan.,2021

BT AERERFE R
& F AT

PMEAR2, I, S, !

(1. THERFII S 2 A fE BHARR, T 3152115 2. T W R4 M6 E 23 A H 510 AT 0, 773 3152115 3.7
WRFREHE R B, T 315211; 4. WAL K= W IR AR % B, s 430062; 5. Wi VT3 T K 24 @ 50 TR 2% B,
eI 310018)

FEE . SERARIE AT 5 T ORI 2 PR BE (14 1 A A A R B kI 4[] T I 1) A SR8 D 2 — | ko bl i e X B )
O |25 AU 0 DL AR A K R A £ T USRS L AR SCRI AT 2001 ~ 2018 EHTIEHT? | MODIS b % 5 B £ 4
P ST S R R N 2324 T B A SE BB (AN > 10 km?® ) B 50 BE R LI as AR AR R AT 1 I BT,
FHREALAAR AL (RF) i B8 8 NZETE 3 SRTTIEAS I8 AL R UG DR 200 e i A iy ik B 0 R e v SR sh L. 45
B N R L B ERE T 90% (IR E B3 1 BRGNS RO T A5 5 8 43 1A 5 (0. 75 £0. 6) CAI1(0. 81
+0.53)°C, HEF H [a] P8 5 5 0 28 5 T4 2 & AR 5 22 5 AN K. 2001 ~ 2018 45 [ 3 [E] R 3 B 5 JE i Bl %
SRR B B T A ZR A ) 30 B3 0 S5 10, 7 B R AR 2 RUOBE b DN TEE g 3 A k. A6 23 ) 4 A b, R R A il /iéfﬁﬂ@rﬁ%%
5 B 0 2 TS AL RS A 1 MR AR5 a0 M S IR 4F 5 Z A K. RE TR S5 =0, Y =< 19&%%(%@54‘?1‘7%9%%
PR (AL ) TR S A TIT A ) e Ay B A e 2 DR L %*/J\méiétﬁw%%ﬁéﬁﬁﬁim%Eﬁﬁ%hﬂiﬂ
—EVEH, ﬁﬁﬁﬂbﬂ%‘“%]ﬂ*”iﬁjz%ﬁ@ﬁiiﬁm'?}\D&r‘ Wﬁﬁ’%&@&‘lﬁ]%'%E/J%éi}’rmmﬁ}ﬁ@ R A ,.r’ vy
SRR (UHI) s AJEIUEE S M1k LR, HCshi T Y 3~
“F.ﬁ?é? X16 Scﬁikm,ﬂﬂ A XEHES. 0250 3301(2021 )O_L—OSO] 12 DOI; 10, 13227/1 hjkx. 202006009

o

H

T K HIXF)

#

Estlmatlon of the Urban, Heat Island Inten51ty Chan e and Its Relatlonshlps w1th

Drlvmg Factors Across Chlna Based on the Human Settlement Scale

SUN Yan-well 23 FWANG Run® GUO Qingzhail’ , GAO Chao' i

(1. Department Of.-GPOgraphy and Spatlal Information ’Pevhmquesq “Ningbo University, Ningbo 315211, Chlna 2. Center for Land and
Marihe Spgltldl Utlhzatlon and Governance Research, ngf)o University, Ningbo 315211, China; 3. Institute of East China Sea,
Ningbo University, Ningbo 315211, China; 4. School of Resources and Environmental Science, Hubei University, Wuhan 430062,
China; 5. School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Considering a background of global warming, the effect of urban heat island (UHI) has become a serious ecological and
environmental problem that is commonly faced by modern cities worldwide, posing challenges to the physical and mental health of
residents in urban areas, air quality, and the healthy growth of surface vegetation. Using time series MODIS land surface temperature
data products from 2001 to 2018, we evaluated the urban heat island intensity (UHII) and its spatiotemporal patterns in 1 232 major
urban human settlement patches (area > 10 km”) across China based on the consistency method. A random forest regression model
(RF) was also used to reveal the driving mechanism of urban heat island intensity in China due to human activities , urban morphology,
vegetation, topography, and meteorological factors. The results show that more than 90% of cities and towns in China have exhibited
significant diurnal heat island phenomena on the scale of human settlements. The diurnal UHII reaches up to (0.75 +£0.6)°C and
(0.81 £0.53)°C, respectively. The daytime UHII in summer was significantly higher than that in winter, while there was little
difference in nighttime UHII between summer and winter. During the past 18 years, the daytime UHII in China has shown a slight
downward trend, while the nighttime UHII has increased significantly, with no significant change in summer and on mean annual
scales. In terms of spatial distribution, the eastern coastal provinces have higher daytime UHII than those of the western or plateau
provinces, while the nighttime UHII shows the opposite pattern. The RF regression results show that the average annual rainfall and
latitudinal position of cities and towns are the two most important factors controlling the daytime and nighttime UHII in China.
Narrowing the differences in vegetation growth between urban and rural environments will have a mitigating effect on the daytime UHII,
and controlling the expansion of small and medium-sized towns will also play a positive role in the continuously rising nighttime UHII.

Key words :urban heat island (UHI) ; human settlement scale; spatial-temporal distribution; random forest model ; driving factors
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