2022-12 S FpNE == QSIS e 1Y)
58(6) Journal of Beijing Normal University(Natural Science) 901
= hIiZ/\ 2 == /\,
E TRt SIEs XM AMME S
—— ALK T A A
xR EIMYT OH %Y K Y g B FAx®HY AEXE FR=EC

(DA NRILAE A 28 % IR B i, 100812, L35
2) P E B BE s K AR BN 5T BE B0 Hh 3R T 908 %, 100094, b
3) KR 2E M T AR 50224 Be, 710054, B2V P4 %5
4) T SR HE 2R BT, 999077, s
5) T s REFEHEF = BE, 999077, s
6) v B2 B a5 K AR BB 5T BE AT 25 38 B, 100094, b aT)

WE RS ST X (local climate zone, LCZ) & —F IR U BT ML R 47 R GUHEAL, ARSI T TLE BB
&, SR T 2 IR EE, FE R T AU T O 3 X R M S o X 4 2l B, 3R TR [R] LCZ 2R AN #VRRIE ) ZE T 2%
St DARIESTT AR . )8 55 3 28850, I A3 B R Gy 207 i @R IX. LCZ b 515 2) FIF Landsat 8 TV 1& B
AR FNER S Ak, IO RIS XGR B MR IR B 3) 45 LCZ RN Z2 i A b 36 TR RS B80Hs , 43 WS TR S i S A
SRS A G RZEFT AR IR ES . 45R R I XL IE R 3, HZ N TF 28, A 4R b 378 25 v ILHE o
X LCZ D i EE I Hil; LCZ 1-3 S a2 A @ S R b F R T 1y, EL G 500 o B I BRI B A vk s, B
KARSN, LCZ A/B MRIX & A JEHNR B AY Xl H24% LCZ i X Z AR 22 55 0 3, 7 A g o B Ik 31 e 4FE e K

. WFFRLs RS A IR TT AL RIS 22, Bl 1 T i mT Rt & .
KEA IRTTIGE ROV R S A4y X HERIR T ; Landsat; Jb5T; YT Al sk R

hESHES  TP79

R 9 B A el i 3, A BRI T N T EG A A 1950 4
KT 30% 4% = 2018 4F 1Y 55%, 2050 4F3X — L 1] i i1
ik 68%M. I T N 1A A K Ik T Ak 0 2, 1 AR
T3 I & A R ZL AR, SETRT S T 3R S KA g
IS At B, T O T AR B Y AR AL P, A X R
T IR e b DX b 2R T E AR TR AR R b
X1 AH N I B, 2 B 5 B PR R 3 T A (urban heat
island, UHDPL 37 #4 5 BB 08 4 e 25 05 Yo sl . g
FERG I, JE B Ag R AR b A — R 5 A I ), AT
el TR N AR )Tz R

R 38 4 BRI B LR i PR 2, BFSE N B 43 S DA
WPk . MR | SRS Ja AN T TR A S A )
Br H: 5 4t 2 I8 (R AR PR, (B R AR LI A S —
o B AL I T RS 5, A BT A S e X I
S YRR SR, DL T IR B 22 R ok e
SN0 B AR I T RN £ R ) ORI DA S S SO0 A
UK, H I T F 2 b 58 ik = 23 I\ 89 J7 I RS A

DOI: 10.12202/1.0476-0301.2021200

Z MR B FEM P e ML Sy TR AR EAR B Oy
FE T A I OF R 2 38T X L, Stewart AU £ H T
Ja) Hi S 5 43 X (local climate zone, LCZ) B % &, F &
PR 20 00 B A 1Y 5 58 4 3 3T R AR R b DX 1Y
B MINRE. LCZ 48 /K7 RUE N ECA K BT K 1
— A BB R W AR M BRI RS B i X
B, R RG A 17 P fESE AL, 46 10 Fh g il
SOULZERIA 7 A AR B S5 AL, A2 H IR T
LCZ BfF 5% 3k 7 $4 5 200 i Bk 2 M Stewart 55 U2 2R
b 29 AU S Y U BE UL AR 4D 25 SR R PEAS LCZ 1)
MWE T 43, 5 R RN R A LCZ AR AE A2 572,
X 2 S T A A A v B R W) BE L a8 K R I EL A L A
KB FE R A I BE (Y 52 5 Geletichs ! 43 B T 4 B
B 2 A~ f KI8T A B A% A AR JR o LCZ 5 M 32 IR
(land surface temperature, LST)Z [A] () 56 &, JE 3L T
LCZ B3 7. 7% DA S LST 22 8] 4 22 5 1 ; Wang 2604 43
Br 17 2218 2 4 5 DR T 04 Jmp Bl A= DX I B X

e k22 e e 5 LTI H (XDA19090130) 5 [ 5 [ 4R BL 22 35 4 ¥ BhT H (42071321, 41732066)
TREVEE: R (1984—), 2, MIBFSE 0L, ST ). T 3@ Sk 5 n] Rp 4L & €. E-mail: lull@radi. ac. cn
W ks H 41: 2021-08-24


https://doi.org/10.12202/j.0476-0301.2021200
https://doi.org/10.12202/j.0476-0301.2021200
mailto:lull@radi.ac.cn
mailto:lull@radi.ac.cn
mailto:lull@radi.ac.cn
mailto:lull@radi.ac.cn
mailto:lull@radi.ac.cn

902 LRI A2 2 4 (A AR 2 i)

5 58 %

T LCZ Yt 55 F (2 i 2 . e 2 # A
BT LCZ Byl B3 WS T R T 2 il
A Sz AU F T LCZ 73 2R F 3BT 1 AR M A 30k 7T 4
85 5 B M3 AR BG83 5 SR e A T R T X Y
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B, I OB R A, AR O KRR R
PR JB 5 R R A . A b R R A 16 7 55 5325 (land use

and land cover, LULC)k H ¥ /& K % (http://data.ess.
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fraction, BSF) | i&/KI R ( pervious surface fraction, PSF) |
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A BSF LI X 43 Sk AN [R) 2 550 57 35 4 500 v B R
2~<10 m MAIR)Z JE USSR, I A& 7K TH L% PSF, AN
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=2 LCZB¥E

JRy iS55 X iall IOS/F oo SVF HRE/m
o

LCZ 1 40~60  40~60 <10  0.2~0.4 =25
LCZ2 40~70  30~50 <20  0.3~0.6 10~<25
LCZ3 40~70  20~50 <30  02~0.6 3~<I0
LCZ 4 20~40  30~40  30~40  0.5~0.7 =25
LCZ5 20~40  30~50 20~40  0.5~0.8  10~<25
LCZ 6 20~40  20~50  30~60  0.6~0.9  3~<10
LCZ7 60~90 <20 <30 02~05 24
LCZ 38 30~50  40~50 <20 >0.7 3~<10
LCZ9 1020  60~80 <20 >0.8 3~<10
LCZ 10 20~30  20~40  40~50  0.6~0.9 5~15
LCZ A <10 <10 >90 <0.4 3~30
LCZB <10 <10 >90  0.5~0.8 3~15
LCZC <10 <10 >90  0.7~0.8 <2
LCZD <10 <10 >90 >0.9 <0.25
LCZE <10 >90 <10 >0.9 <0.25
LCZF <10 <10 >90 >0.9 <0.25
LCZ G <10 <10 >90 >0.9 -

TRV HE 5, 7158 SRS BE (overall accuracy, OA) | il £l
15 (producers’accuracy, PA) . FIJ 'R (users’accuracy,
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1
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B(T,) = (2)

K,

T,=———, (3
In(K,/B(T,)+ 1)

KK, KR AL s 28 bR 88, X T Landsat 8 5218
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Wt AR AT, LST B3 i 0 1) & HT 4544
Ly L. t. & HAHET34A~Z2500] L i NASA KA IE
Z: K0 ) 0k 25 1A 75 3] (https:/atmeorr.gsfc.nasa.gov/) . et
P AR S A W R AT KRR 0T — flAE
#% 48 %4 (normalized difference vegetation index, NDVI)
BORE B, 2510 73 28 51 3T 534N 5] b ) 1 e (R
222 B AR R AL A ASIE R S S
X2 B A R L B KT 3 . AN K R
25 T T B A B[R], 2 38 WA [R] ) b A2 R AR A8 0
FE T JRy M A 43 VP AL 3 T PABR A, AT AT U L A
iff Hb A R A 5R BE AR fE . BT LCZ nY A B v B
(urban heat island intensity, UHII) i % L1 LCZ 1~10 %
SRR H R E 5 LCZ A, B, C. D, G H#&Z
Y ()1 34 R B ) 25 (H R, B °CL

3 RO

3.0 BMSERSXRSE LCZ /LR BRI —
W EEMIZ LCZ 3 & B 6, @R L N &
BRI R Z A 2). X R MEE, TR
T 2 AN 375 7K LA 1 TR 5 - b T, W B S R AR
I, B, 7EaX 2o 7 — e 2 ZR el A, & =988, A
PRI IN, LCZ 2R ALY 73 A 2 B — o B9 R, R 3
BRI 2~4 AL LCZ 5 0, MM 8 R 4. 5 A
PLLCZ 6. LCZ 9 K &, HAx LCZ S 2 AU AE H ] &
WA

F ¢ X @A LCZ Bk b 71.83%, Hirb: 5 b
WZ M EIF PR LCZ 5, MK EMEAN LCZ9, K
J& s R AR Z LCZ 8 FIFF R IL)Z &40 LCZ 6 (5% 3).
TEHF A LCZ Hh o A 51 (LCZ 1~3) 1Y b &
R 7.78%. B b a5 B DL AR O &
HZRHIFIAZEH. LCZ #h %78 35 e AL b, (IR AE 9 X
LCZ D /i =B L], 322250 A A2 A6 st 09 P4 g A AR AL
. 2% %5 AR X LCZ A/B 43 A fE L 52 i b 1l
X RN 4% e AR X . A Ak M T LCZ E P b 5t A9 32 255
B A BT KU b T A A K. KAK LCZ G b
E S LTI AN RS N
32 SEBE WS KIREHEE, LCZ /3 2 Ak
K B 1K 2] 84.9%, K=0.83. A [F] LCZ 25 14 3 2 05 i 2%
A F T ) LCZ 43257 36 6 DRk 2 b (1)
M P A ON R, AR 3 A P LCZ D IR B A
LCZ E fifi {3 17 43 25 BE3LAIR, LCZ 9 Wi il R L &
Biorh Tix 226, TRl B iE T BSF<10%
YRR, 3T fiE R SR FH A S s A A st T I
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s NS W7 4A BT R R
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Bl LCZ3 HHEMKE

;r‘?‘l 5 o

. e CILCZ5  JFRETR

o | ILCZ 5SA W IFR R

. -~ ElLcze FHEAKE
e s Lcz7 BRI

Ut mmLczs AREE

O [CLCZY  RREEHT

| W LCZ A\BE IG5 k(X
Bl LCzC #EARMX

A b

TEEA L

B\

2 HIREXLCZ 94

#*3 &HLCZEHES&L

R R ERGL% || RS EAR %
LCZ 1 0.42 LCZ 8 7.72
LCZ2 2.07 LCZ9 15.66
LCZ3 5.29 LCZ A/B 5.06
LCZ 4 4.49 Lczc 0.38

LCZ 4A 3.54 LCZD 13.9
LCZ5 19.03 LCZE 7.37

LCZ5A 6.69 LCZF 0.30
LCZ6 7.17 LCZG 1.16
LCZ7 0.04

. EHIEA LCZ 1. 7R 5/5A 43 250G B A%, Horp
LCZ 48 £ N T LCZ 1. LCZ | BEFZEN S
LCZ 4 FF il = J2 T 501 35 v BE AR BOH [, 322 DL 3R
T A Hb L X 4. LCZ 8 KB 2 B4 5 5 o
LCZ 5 JF I & J2 #5800, — 3% BSF (AL, £ 2 DUk
FUW T2 B N ROk X 4. BRI, e B0 A A M
I I B R 25 3 e AR AR FAS . A E T IR
TN 45 DB H 2 P 500 ) R 1 v 5 i GRS 2, 0k — 2
P LCZ 4y BAE .

33 AIRESH MNERILR = PO R RER
Landsat T 5 5 15 3R OIS 1] 7 <52 s o5 52 D0 L B,
L SR 00 BE Z IR T 34 0 25 L bR v 25 R O AR

PR 22, U0 I 1 JER S T ) Hb R I B RS B, R B S s
NS Y D 2% A 0.5~2.1 °C, AT i AR 9 T AR ER 88 0 By
i SR T2 AR N IREI . & i 55 2
VT PEAR AR, 3T B A A 0 Y Y P AR,
T LCZ 43 25 BURN M 3% I B2 B e s, B AR e 4 it
I He A4 A A TR) LCZ 25 R (1 b 3% Tk 18 B0 405 40 A 15
WO 3), 455320 LCZ 1~3 5 o fth 57 25 700 iy 32
JEH 5T LCZ AR 50 I T Y B B
L A3 BT T 5 45 18 A1 — B0, R 43 3k T A R AR
(LCZ 1~3) A/ Toolk 8 5 2 80 (LCZ 8/10) BT i 4
PER (LCZ 4~6) B A T m AR 38 B2 1Ak, LCZ
1~3 5 20 B 8 AR B Y e AT, LR AR O T v B B
%, Hod LCZ 3 1yl B 2 B T 0y M 3 TR Y B
L. 2 S50 R vy IO 5 T AR A, it T 22 A0 ) 1) K B 4
b, A B FE B T KRR 42, T A EIRUR,
VRIS g S50 e B mT LA oAU e T B 00, T 7 K 3
T XX A ) 2% B A A, 20 J2 AR v B e X 3R
T E v UL

ERHLLCZHKMREEZRAR, 55 AR
LCZ - Y3 B AH 3T . 75 2 b 3% 1R 1) fe /M
PRAE A SRZEHEY LCZ A/B FILCZ G Hh, @425 LCZ 3
I LCZ 4 Z 8] i 3 2 ST RS B 52 Bk R 4% LCZ 2%
AU st 5 R MRl E 4 LCZ Z (1) LST 1Y 22
SR, [ ARSI LCZ TR B AR T e m
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3 BEEBARELCZ Xt REE

LCZ. f/Mi BEAE HI B 7E LCZ A/B Fl LCZ G Z ], ¥
A A X R K AR AT DA B o e % Mg A 5 R . R UG 2
A LCZ 8 Myl B r, 5 LCZ 3 Mk, X il g
R KRR 2 A SR A RO 38 K T L 8 v T .
b 3BT LCZ E FI# b LCZ F 4 16 B o v T fh 3 4%
LCZ KA. ZAF M T 5SE BB S, d I A
LCZ )i BERAIR T B AR A LCZ, 774 T ¥ By 3.
A RZE A LCZ 4y KPR B IS, 43 il 353 44
5 o BE UHI(E 4). Forp, @428 LCZ 5§ LCz
A/B Z[A] ) 44 03 5 8 2 4 R e R . RIS B H
SR SRE AT, 6—9 A G B B, b 7 A
I BN Ry B s, FE 11—IKAE 1 H UHII<O C 318
Sy SOy, BRAh, F 2 R B B2 A A B A R e i
PR, 522 R I K 2 ) A 5 R U5 At e B, A A I A
5 5R EAR AL T 7 A X FR. LCZ 35 LCZ A/B,

LCZ C. LCZ D 1 LCZ G #5355 8 A X F HoAth 4 X
e R, PRI i 3 AR AIG 2 E A T LU SO R A 5T X
5 5500

4 ZitERE

FIH 25 GIS FiiE B A, o A R IE S 4
TESH, B2 R 3 b 17 65 1l A IXORBE A )
Hb S o X M L SR S R RS AR S O R R
Landsat 8 T3 /2 & JE B4 S v 159 2 i 98 X % H Hb 2 IR
B AESLIERE b, 2B T A6 BT A IR X R AR A X
(4 725 TA) REAE B AS [R] 245 45 LCZ (Y ARG Fl A 15 58 3
AR Ak, g5 R BT X d SR DL I R )2 Lz
SN, MR 3 P AR X LCZ D (5 R E LB 2%
EHFIM(LCZ 1-3) BB ARG RE, HME
SRR B ) BRI b 2 3R B A R S, BR K R A1 LCZ
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Urban thermal environment analysis by local
climate zone in Beijing
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ZHOU Meiling” HUI Wenhua® LI Qingting®’
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Abstract Local climate zone(LCZ) is a classification scheme to study urban heat island effect. Multi-source
data were used for local climate zone mapping in Beijing. The thermal characteristics and seasonal differences in
different LCZ types were discussed. A hierarchical classification method was developed to construct the local climate
zone map. Radiation transfer equation method was applied to Landsat 8 satellite remote sensing images to retrieve
monthly land surface temperature. Thermal behavior and differences in local climate zones were analyzed for each
month using local climate zone map and multi-temporal land surface temperature data. The buildings in Beijing are
mainly of medium and low-rise, and most are open types. Local climate zone D of the middle and low vegetation areas
occupied the majority of natural land cover. The compact-type built types (local climate zone 1-3) were found to
generally have higher surface temperature than other types. Land surface temperature of LCZ 1-3 increased with the
decrease of building height. The forest areas of local climate zone A/B showed the lowest temperature except water
bodies. There were significant differences in surface temperature for each local climate zone type in summer. Urban
heat island intensity reached the highest value in July. The present work can provide reference for uban planning and
design and contribute to the sustainable and healthy urban development.

Keywords urban heat island effect; local climate zone; land surface temperature; Landsat; Beijing; urban

sustainable development
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