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Fig.2 Land use changes in southwest China from 1980 to 2018

(a) cropland; (b) woodland; (c¢) grassland; (d) waterbody; (e) built-up land; (f) unused land



124 il

S 40 % #5114

FLA2635 km®) AR5 R BR8N (] 2d) ;2
TR b B A 21 I #, 1980—2018 4F L34 in T
10 133 km®, H. 2010—2018 4E 34 K B i ([ 2e) ; &
T Hb T AR 1980—1990 4F 14 K 5 o 1 3, 23
1054 km®, 1fij 2015—2018 4EJ /> 464 km’ ( [&] 2f) .
kAT VY RS M DX A b R 2 AR R AR AT
1 PE—HBR T 1980—1990 2000—2005 ,2010—
2015 4F = A BF B 1 1% X 3+ s A R 5 RS 1 Ol .
1980—1990 4E, P4 pg #b X B H1 & 7 & mi AL N
1254 km® | 3 2L ) B0 b R A 5 P M 56 A%, B B i ALy
S G B 33% R 29% 5 Ak Hb R B
1034 km®, 3 ZHERE N B b, b7 B 5 B 67% 5
FOM R 857 km®, 32 AL RS g R H A0 AR, 43 1)
MR T R 35% R 449% 5 K B EE
2901 km®, FEEE RS R B, (5 S B 63% ;
U FH iR A R FH b 1) % 1 82, 2000—2005 4F,
VT L X B % 2236 k', 3B EL AL Ol AR A

SRBEHT L, 5359 i B T RR Y 48 % 1 34% 5 AR
B TR AR 956 km®, F2 B RS Sy B o5 B Y T
BUK 69% ; fi ity B 5% th 2179 k| 32 BLH: 5%y bRt
o S T AR Y 68 % 5 K B A 5L Pt R oK R
e b o 2010—2015 4F, 7Y Rt DX A 3t B e i
2632 km®, 32 555 A% Sy At 15, o R R
87% 5 MR HL 5% i i AL 865 km® |, 3 HLAE £% by A i
B, o B Y T AR Y 60% 5 B M S 730 km,
SR Sy gt v M RN K S8, 3 R R T AR Y
55% F136%

TG T DX 4% M R S T A AR PR S R
B ARt i T 1) A8 e S 2. ML 1980—
1990 ,2000—2005 ,2010—2015 X =~ B} ] /) + Hb
AL R R B, 71 47 073 (6] b 3t 1 5 3
= b A IS TR 2 T A e R A O A B A R
T AR A — 5 R JBE A 35 00, T A i 300 4R 0 v DA i
FIMB R 38 22 0 32, 2% 3 ) T 28 A 2 1 O ]

®1 AEMRKENTEREMREH B AEBER

Tab.1 Land use transition matrix of different time periods for the past four decades in southwest China ( *f3 :km?)
-+ b ) T AR
s I B
B bl O 7K 3K A 1)

B 278 181 251 408 206 369 24
s 302 509 053 690 6 10 26
=X 297 380 300 464 53 45 82

1980—1990 4F.
K 35, 46 90 1829 7638 2 934
A i 8 0 1 0 4754 0
A P 0 1 10 1 0 18 343
A H 275 997 1066 394 23 753 0
it 223 506 747 658 8 51 16
i 511 1487 302 839 9 43 129

2000—2005 4F-
K I, 6 5 5 8012 9 0
A A 3 4 2 3 6095 0
I FH 1 8 42 2 0 19 352
Hk 272 790 8 12 326 2284 2
s 14 509 052 50 279 522 0
=8 15 6 302 915 265 440 4

2010—2015 4E
K 3, 13 0 14 8225 19 15
B 1 0 0 13 7643 0
A 0 1 0 2 4 19 570




Vol. 40, No. 1

P D TP o g R A A R 2 ) 2 S 125

b 1) TR P 28 AR 3G 5 LK 38 3 18 FH i Fn R
A e i b
22 HAUMRXESZHHRE

ZEA R T g b X R AR A O, A Y
B LA T A 47 5K Ry LR - b ) FE 5 AR R AR A X 3
TR ZER WL B o BF9E XA 5 LR BR |
EL B R ot 9 =4S 0. 50 A%, HG 1 B B R 31 BT 4
Bl le.ld de iR B 76 25 BR V9 R Hb XORE (R S s
PR, A5 3 o3 B AN [R)SE B R R Bk
M R B T R R AT L
2.2.1 TR AR R AN B WA T A X 4

FIZE R g1t

3 2y ) SR T AR IR 5 3 RO DA GRS | R
FTEL WY S Aot 9 0. 5°F0 3° 4% 25 (] 38 R A9 1 b
FIFAE OLo t1 B 3a w50, s # o0 X Py 1980—
2018 A - b I FH A2 Ak 32 B 3% B R B b 1) g 1 T
(e R, LR K T 712 km®, g3 ) b 4 8K 1H R
1980 4F [ FL 19 2. 6 %, Hoft 2000—2005 4F L)
2015—2018 AF 3G By 2 o DA 4 b 1) A A
K ,0. 5° AR L X 4 R 2 B A v — | B4
B b R 15 T b P D 2 AL 5 BB Y R K, 301X
BN ALAE TR bR | R | U ] b S R

20

A/ (10° km?)

05

FRIE H A B AR, BT P 8 B, 45 £ b F)
FARRUR B A B A, F RS L2 oL, n &l 3b
7R, 0. 50 B AL XN 1980—2018 4 - b i) FH A8
Ak 32 BRI Ry b LA B /D G A 1) 1 D b ) B
% ,1980—1995 4F 3 1% FH Hb 18 K 45 oy 22 18, 1995—
2018 4F 4% X 3 15 F 5t PR AR 48 38 K, 1980—20138
A ] 5T M 2R R K T 531 k', IR P M K TR
FUK 1980 AR HIFR Y 3.5 4% H K 3° X SUpk b ol &
B SR S AR, R W A A b R S
BB AN AN, Wl 3e Pros, H 0. 50t XN
1980—2018 4 - 1y 1] F A5 b 3= 22 32 30 Sy Bk bbbk
I U FH 4 1 e B, K 22 B30AF 0y 1 1l ) 8 Ak 1 0
BORRRAE 1M 2015—2018 4[] By | #F Hb 7 3 2D il
A L 3G I B . 5 AR L EE PG IR T O
AR, B WY 0. 5° 98 [l Y 3 T A i R A o 22 1,
1980—2018 4 ] £ 1% A i 3388 K 7 382 km®, 4 K
1A 1980 AR gt i A Hb i AR A 2 4%, H - s R 2k
TR I A7 A6 T 25 R RUIAY . B Aokt , =~ i
RIS AE 0. 5o KN A B B i IR fb 25 T
i B JUAE R R 2R B AR BB R R A
[ 90 P 4 K, G 4 1l ) P 2 A2 223 ) o L 25 0/
I HAH A N R E o

2.0

1.0

0.5 'IIIIIIII

(2) 20 () r(©
M!!.IIII MEIIIIII ”..Illlll
L e = .- 1.0 ¢
Eoos |

0.0 0.0 0.0
1980 1990 1995 2000 2005 2010 2015 2018 1980 1990 1995 2000 2005 2010 2015 2018 1980 1990 1995 2000 2005 2010 2015 2018
Ay EH Ef
100 (d) 100 r (e) 100 (H
P BB EEE BEE BEE EEE S
el el N ] — e B B B . B B B
"l \ I I I I "l
E
:‘60_IIIIIIII “ 1
S
2 40 40 40 1
=
20 20 r 20
0 0 0
1980 1990 1995 2000 2005 2010 2015 2018 1980 1990 1995 2000 2005 2010 2015 2018 1980 1990 1995 2000 2005 2010 2015 2018
Al A L3
T e I s 0] = N ks I ewme I RRAH

B3 MRRABZEEETH LA ATLER:
(a) ((b) () 450 Bt EE P CEEWT 0. 5 A& s (d) L (e) () 430 S B T B B W 3° 19 4% Y 1
Fig.3 Land use changes within different spatial extents: (a), (b), and (c¢) the 0.5° urban center of Chengdu, Chongqing, and

Kunming, respectively; (d), (e), and (f) the 3° background area of Chengdu, Chongqing, and Kunming, respectively



126

H

o 40 % 5110

2.2.2 BT AR 4H A A R
A5 38 4o o A0 e T AU BT R B E B 2 1Y
W IXE R o LLRCAR 0. 5° R A% rhcs X i
B4 sy B T R X0 Hon iy 0.5° 10,22
3015 A s S FEL A A0 i ol P A2 AL (18] 4a4b)
DL K5 ROBE M 5 5° .3 DX 38 1 0 b 1T <3 2 O AR
i 2% ( Root Mean Squared Deviation, RMSD) ( & 4c,
4d) . MIE 4a 4b 0] DL 3|, A [6] 25 8] 56 59 <O
FRP- AR AL 7E 2000 45 2 1ij B A — 2, 104 Bl T 1k i
FEAE 2000 4F 2 Ji5 - 22 S 4y BT, e Ah, 30 5°
0 R AR A — 3 #E— 2P RO [ A [A) 3
55 5° PO AT TH ATl B RMSD R] L& 3, R HR A
ELWIHE5E X B & JE B A9k, 5 5o Bl RMSD 7
BTSN T E P 5T XA () 5 Bl RMSD 72 4g s #
I RIG W (B 4e) o HRIX 3 RMSD & # 5
AR B B 5T XA [) A Jist R o G S o3 [l N A 9%
AT DX 3 1) A A3 1R b, X S AR

2.0 r (a)

0.5° P&
15| — 1° [
¥ L0f
i
= 0.5 |
r
0.0 A A
= \ V/\/
!‘FJ -0.5 P
_1.0_
-15 L L 1 1 1 L 1
1979 1984 1989 1994 1999 2004 2009 2014
=
0.4  (c)
| 0.5°~5°
¥
a
Z
B
=
|
r
=
=
S

AR

EWN
Shts

EL]

AWFFERE— B E TR RTE LS 30 XA TR R
7 RMSD, & 38 =~ AF 55 X ) RMSD #f b 1 [l (14 97
RN o 48 I, AT Fe 2 358 R 0. 5° W A% 3 il o
) AR A AIE Y Hhn DX, 30 R A% 43 ] 9 LA it X
AR Y.
2.3 BELitF ATHTHKISKRIM
2.3.1 ERHEIE X L A IR AL T IR E R
AL

K S s o LA AR S v 1Y 0. 50 Ht X 3°
TR EN & TR LRI S A o X
L& B

(1) ANIET Sa 35 $tb T IR F- R &, AR 0. 5° v
O 3 RYyE E YR LTS 7E 2000 4F
ZHI, AR L DT b TR B P 5 R R A A
oL, 454 &l 3a 0] LAK SIZ I B P AR F 5 X A )
FHB—, E 2 LA R R 53— 8039 #k i,
I BB g 22 AL 8/ o 2000—2010 4, il #B BF

2.0 - (b)

2° pf%
15 L 3° M
5° Mt
] 1.0 -
i
E}E 0.5
r A
= 0.0 <
= v
205 P
-1.0 F
-15 1 1 L 1 1 1 1
1979 1984 1989 1994 1999 2004 2009 2014
i
0.4 (d)
m (.5°~3°
m [°~3°
¥ 03t
cé: m 2°~3°
B
=02+
i
r
o
B 01
i}
0.0
RS EN BB
Wi

4 FREANEEGBEE MM E SR T (a) M 0.5° 1° MRS AEBRAE AL 5 (b) B 2°.3° 5° [ # X RAE BRAE 1L 5
(o) OB TP VR W1 0.5°.1°.2° 3l 5° [ A% X 3 RMSD; (d) i TR (RE W] 0.5° . 1° . 2°70 3° B X RMSD

Fig.4 Results of anomaly analysis on near-surface air temperature in different range grids of the study areas: (a) interannual variations within the

0.5° and 1° grids in Chengdu; (b) interannual variations within the 2°, 3°

and 5° grids in Chengdu, Chongqing, and Kunming; (d) RMSD between the 0.5°, 1°,

, and 5° grids in Chengdu; (c¢) RMSD between the 0.5°, 1°, 2°, 3°

2°, and 3° grids in Chengdu, Chongqing, and Kunming



Vol.40, No.1

YT 3T Al A R JR) SR A R S ) 22 S 127

58 XA B T S 3 DX 3 ) 30 b T 30 B - 4 B
WahH & T 248 ARG s kR, 5IRE
IF 58 XN s J L SE R HAR T 1 503, Pk X
(0 M T AR B P 25 (B B K38 0..69 K 2010 4E 5,
AT B B TR A ELAE S X R R R AR,
TF1) 8 A B 5 X8 15 FF 386 0 7 300 km® LK T 7 1
PR B 0 A 5 Pt ) 4 5K T AR, 00 ) R AR A 5 XS
& T TRt HR KR ZHEEH T 0.78 K,
2000 4F J5 , fF 5 DX PN A B P AR TR B ol B s, B
ARKBEENTHRS RIS, I L5 5%
SRR, 5 PR R 37 F 5% X A 1 P i 34 fm DA B - b
FI 2SR ZH A B — ) sE ), DF 9 XN ) &2 A R 5%
25 T 1 32 R ) A AR AR A T R 3 R
g 1A 52 % HL 25 B) o A B AR E TR Jb JHE DX 300
TR A TR

(2) MNIEL Sb st 17 ] I 56 IR B 5 1R
5 AT BE S AR A A BT, PR B DX R B K 25 S AR
3 55 30 b TSR RO A8 AL B BRI — 3k . AR AE

2.0 r(a)

— X
1.5 F B
¥ 10 f
s 8
Ly
;\E 05 [\
r A
0.0 A
: ! V\f
Hoo05 P
-1.0 +
-1.5 1 Il Il 1 L I I
1979 1984 1989 1994 1999 2004 2009 2014
FEfy
160 r (c)
140 |
g
B 1207
e
§§ 100
=
® 80 f
X
60
40

1979 1984 1989 1994 1999 2004 2009 2014
AR

A A — SO Y 32 DR TR A IR A S
FH LR 30Tl T e 5 BRI I 5 T
b2 5y AR R I, KB WOOR R 7 1 U8
H5 S T SR P T v BT S 8 6t 1 i A
2000—2010 4F, fF 5 IX A< 3 4 3 B AR T 1 9 R
Yy R ZMHIBEN T 5.2 w - m 7, 20122017 4,
WS XA S B T 13 S5t I Bo i Pk
DX 35l 1) Bt A A 9 0 2, (ELAIE 5 DX 8T o e 4R
2 H A B RS, A A 5058 14 I B B, T Bk
X R AL 43w m

(3) I 5S¢ XU AR A2 AL iR T, CERIF 9T IX
AL 5 G R S B B TH R F 78 2000 4F 22 i X 53
RAFAE W B A2 6 H IR T 247 1. 1984—1995
AF 1 DXl KU A A A O — B i B AT IX
Ho B DLBE b O 32 S b 28 R L A A AT A
ST S A . 1995 4 UG, I M v R 3 T
I E e T T W R, WX R R ik 22%
P S 18] N IF 5 DX B L T SR B L

10  (b)

8
6 L
4 L
| A
2 A v
N
2k
4
-6 F
8 1 1 1 1 I
1 1994 1999 2004 2010 2015
4

T A B AR B/ (W mr?)

979 1984 1989

160 [ (d)
140 |
120 +
100 |

80

B K AR X ARAL R/ %

60

40 . . L L . . I
1979 1984 1989 1994 1999 2004 2009 2014

gy

5 1979—2018 FRH 0. 5° M I MIFEE SR ERFITELTHES:
(a) RT3 (b) KA SR 5 (o) RUAR G fh fk 5 (d) B K AR 28 1k R

Fig.5 Temporal evolution of meteorological statistics for the 0.5° and 3° grids in Chengdu from 1979 to 2018 (a) air temperature anomaly;

(b) longwave radiation anomaly; (¢) relative difference of wind speed; (d) relative difference of precipitation



128 th

S 40 % #5114

AR o T 2007 4R 2245, P e DX Sl el v 4 XU
A5 Ak 2 B R T — 2, BB A DX A R A K2
HoAt 4 3 A A2 A0 T A2, 2010 4 J5 , 0T 1 i X
BT E R, & KEME R 17% , 76 )5 B9 X 5k 22
{EASE 2 10% 247, 1% B B P #3012 2 2 3
b TETRELRE B2 1) 1 DR DA R ST T BT BT RRAE A 2
70 A 75 I XU 722 R KT A U8/ 1, DT B T Y
DX PN 5 555 1 AU AR Ak

(4) NI 5d FEK AR XS 28k 5ok &, AR i 9 IX.
LB S AR W . 78 2000 4F 5, T H XY
B KRR X AR Ak i 22 SR i 3 . AE 2004 4R ISR
XK AR A ST RSN EMEKK,
2000—2010 4 [ia] Ji # WF 5% DX B 7K AH %22 4k i & T
B, R ZEMERE T 20% . £ 2010—2018 4,
BUHR A 58 IX B K AR X A2 A s T8 = 4, e R 25 1{E
KRBT 17% o FESHIEIE X P B8 7K f: 1 3 58 0k 2l 1
X AT B S 12 X3 P OB R U0 i R R PR K R
e NS S QU TR G R 4 ) A NG = W 1

2.0 1 (a)
15 :IEJE
¥ 10
r
= 00
=
=05
a0 |
-1.5 s
1979 1984 1989 1994 1999 2004 2009 2014
A
160  (c)
140 +
X
<5 L
B 120
;\_J
™ o100 |
=y
=
® g0 |
X
60 -
40

1979 1984 1989 1994 1999 2004 2009 2014
A

Xof AR A 1 22 5 R, 1979—2018 4 (1] [ /K d5e K AH
Xof AR Ak 5 Tl R K 25 (H A 130% F1 40%
2.3.2 HEEMIRX EHAHELTHIRERD
R SE0

[ 6 [T 7 Sk LA FE PG Ok rpt 9 0. 50 m:%n 3°
R E NS IR ER BT, X 4 4
%%%”tﬁ@%‘ﬁiﬁﬂﬁtj‘}%ﬁ,EFKEhﬁZQﬁE%‘BEﬁ
FETEMPURE A ERMAX 5T RN ILER
S N T R

(1) &l 6a Sy 3T b i <R 528 1k o £ 2000 45
ZH, H PR s b 30T M T TR BT TR R XL
BT 45 B X 24573, i B w5 DX 84 26
b I R AR AR AEAE B A k. 2000 4 LS BF ST
X5 1 53 O B KT 24 i BB SR XS
TRV F 71 S, B X R K 22 (E350. 40 K,
P R DX 358 2 5 4 R A AE P T A F O X
PRI AS T 385 o 1 s S5 PR e T S 0 K R 1 TR
S A0 R T AR A B 0 T TR A A — R

10 - (b)

JEHUTHIC P 5 S BEP/(W-m2)

AN

979 1984 1989 1994 1999 2004 2010 2015
by

8
6
4
27
0
2
4
6
8
1

160  (d)
140
120
100 F

80

B K AEXT AL B/ %

60 [

40 I . . . . . I
1979 1984 1989 1994 1999 2004 2009 2014

FEA

6 1979—2018 FEKO0.5°M 3 MFEESKEZZIHTETHEE:
(a) RT3 (b) KA SR 5 (o) RUAR G fh fk 5 (d) B K AR 28 1k R

Fig.6 Temporal evolution of meteorological statistics for the 0.5° and 3° grids in Chongqing from 1979 to 2018 (a) air temperature

anomaly; (b) longwave radiation anomaly; (¢) relative difference of wind speed; (d) relative difference of precipitation



Vol.40, No.1

YT 3T Al A R JR) SR A R S ) 22 S 129

MIE R . B 6b Him ] B RSO A, P X
Sl 0 7B Al A — B, 5 AR O FLAR A BE K, B R
ZMEELSw-m,

(2) NI 6¢ XU AH X A8 fb i R &, 8 PRI 5E X
FIHT S BB R 5 R R e 35 HL A 01 28 A sl i Kk,
2009 4F 5 AR LB AR I o 1995 AFH, W5 X XU AH X
A K aE R L T R, 2 H R KK
13% , 3 [7] -+ b 1] FH A% Ak S B S5, 8 570 FH A s ok 11
B, 1995—2009 4, B 5% DX R AH X A8 £k i 5 T
TR, 2 Kk 22% |, W 6] A7 75 #F M 25 A bk
¥ A%y s ST M, 32 i B i KU 19 78 Ak 5 A SR T
(R 184 22 DL B Bt il 5 A 1 0/ A — o DRIk . 2009—
2018 4F W5 X R HAH X A AL AT T s, 2=
HAETE 10% A A7 W RIAIE 58 DXATS J2 #F b ) 22 500 1)
b (R 56 B8 T S 1 26 I A A, i Bt R0 A SR
M .

(3) MIEL 6d B K AH X A8 1k 5 R, AH 388 80AR X
B S PR K, e KAE X AR b 1 AT ik 1409% . 1995

2.0 - (a)
1.5 |
2 1.0
> L
= 05
l
r o, VAR
2
=205 BFFIX
HE
1.0
15 : : : : ‘ : :
1979 1984 1989 1994 1999 2004 2009 2014
Efy
160 - (c)
140 |
e\\°
m 1207
ES
& 100 |
'
=
® g0 |
X
60
40

1979 1984 1989 1994 1999 2004 2009 2014
e

AT I A B DX 38 D B 0N EL AT W Bl S 9, 2000 4

IERI L A IENEROETN o & E

2.3.3 RWMTEX LA AL T AR ERAE
Py ik

7T R IX LT RS TIREREM,

HAR A 5 TP A 58 B AN TR B AT 5 IX 05

TR ERENEE .

(1) ANIET Ta 3 3t 1T BE PR &, PR IX 0
AL B A A B Z LB R B BT fE 2010
AR Z I, BT DX P 5 SR A 22 O R
5 IR S DX P9 B A KA R K S
SOLE A — o R, P B X 25 fE A R
0.58 K. 1993—2010 4 #fF 5% X il BEF- & T 5%
Gy, 91 10085 5% S 00 o i AR/, B W T A Y e
B 7 DX At 3P i i AR A 3 e e R T
2010 4F LG, 0F 58 XU 5 8 57 3 2 B Al
11,2010—2018 4F Al W57 X 5 15 5 4 1 2 S0 b i
RGN L% B8 M P A5, T AT S DX P K A T AR Y

=
H

10 - (

b)
—~ 81
B o6l
X i
£ A/ Y\A
HEZve %
E oo
X2
=
2 4
=}
-6
1979 1984 1989 1994 1999 2004 2010 2015
FEhr
160 [ (d)
140

120

100 [

R K AR XS AEAL B/ %

80

60

40 1 L L 1 1 1 i
1979 1984 1989 1994 1999 2004 2009 2014

by

7 1979—2018 F R 0.5°M 3 MIFEESKEZHZIHTETNHEE:
(a) RT3 (b) KA SR 5 (o) RUAR G fh fk 5 (d) B K AR 28 1k R

Fig.7 Temporal evolution of meteorological statistics for the 0.5° and 3° grids in Kunming from 1979 to 2018 (a) air temperature anomaly ;

(b) longwave radiation anomaly; (c¢) relative difference of wind speed; (d) relative difference of precipitation



130 th

40 %5 1

R AT RE 7 BOH X Ry Hl A=A 52 e i <R 8 T
B EGKF. IWE 7b KRGk A , W X A 1k
BONRIZIH 2 S BAR, ZEREKIE3.0w - m?,
(2) INIE Te XU AH X 22 16 R 5, P e X3
LSRR IS T e 0 A B IR DX IRk s Ak T
SIEIZ 2000 4FZ R T R B K 38w AR 4 S K AR
RS 25 UL S vy 85 VE g5 . [nl
B e 0Tt T B9G22 0 KT DR B {45 0
/N, P X 25 B R H B ik 20%
2000—2015 4, fiff 53 X 4%+ Hiu I 28 70 2 5 & A
AR AR KR T BUA B RO, KR S B R R AR
JIVE FRTE U5 i 1) 90 i XL, DA T S5 38 B2 I 9 X XL
K 5 S A Kk 27% o 2015—2018 4F
A 5 DX b 1T R 3 A0 /N 2 0 T e, X AT
RE A 12 B ORI 9 DX RN 5% 37 1 4 R0 P 345 Jon v 2
Yok /b A A5 b T RELRE B 8 if tE — 25 0 T RO X

o

(3) B BRI X B4 55t 3 1) 4 3t 0] P 2 TR A I

=
=

12 - (a)
08 r le)
o o

= o° %
b= o <
& 04 o o A8
me o%O_NM—
r i
E 00 —EA AN O
2 &&A %ggwg5 AP Rt
]

04 1 O <><><> o

0() o)
o
_08 1 L 1 L 1 L 1
1979 1984 1989 1994 1999 2004 2009 2014
4 fy
40 (c)
o
oo <o

- 20 | [a) <
T\; A @AA o o <><>
il
= O G0 A &06 © SO =en
B 0% 0 80 DO O A Q - o= =CAR" ",
& Az = =P ;%5 ° o6 A a6 R
= A A AL 660 <o o o o A éA
K AN ¢}

20 | o o

0] 5 o0
%
-40

1979 1984 1989 1994 1999 2004 2009 2014
O

02 2 R T g 7K A A s 35 35 45 e sl , DAL 7 B 7K A %
AR, B 5E X K A X B £, 2015 418 )5 3
P2 SETER R X AT A8 5 WF 5% XK MR i AL R 5 R
UG BN ) 7 R R 2 B OK AR — o Rk, 2
{H e =ik 30%

3 it

3.1 AEMRELHFAREUXNSEZWMAER

245

N T BE— 2o B A A A G R 5
B AT T TR = A DLk g e 0.5°
303 [l 9 2 TR E R ZE{H, AR T HAEAS 7] ki
L X R E R B . BARAE AN A X
SR AL S e R TG BRI AR AL AN A ] (HA
KAFM AL S RE A BUAR IR A . [ 8 Sy ARl T 5
KARERZMBE ], AT VR, A AR ER
ZEARE R S B — R AR 1 B T S, b R

61 (b
o R A HEIR o B
4,
o o © o 0
o A O
2 | <>80 O o o
© AOp 8A

I THTK P S BT/ (W -mr2)

F Ao
<> A
é@@ 00 A Ago AO
2 ko o° o % 00 o
o oo go

4 . . . . . . .
1979 1984 1989 1994 1999 2004 2009 2014

FEhr
o <>
N oa o O, Ao
~
i g 4 OA Q0 3
EE O8A e N
el _--509--=& $9A
E 080 AOO
-~
% (0
5 o % o7
o

1979 1984 1989 1994 1999 2004 2009 2014
y

8 1979—2018 FHREK 0.5°M I M EESKERZHRIUHEERTUES:
() "ELEE P 5 (b)) 3 3t TAT K P58 S BE 1 5 (o) IR AR % 728 P ik 5 () I KO X 78 A

Fig.8 Temporal evolution of meteorological differences between the 0.5° and 3° grids from 1979 to 2018 ; (a) air temperature anomaly;

(b) longwave radiation anomaly; (¢) relative difference of wind speed; (d) relative difference of precipitation



Vol.40, No.1

YT 3T Al A R JR) SR A R S ) 22 S 131

FE X TE A TG B3R 22 {H A2 b v A8 A AR B T A
05 T PO 5 DX A Al K I A DL R R ) 22 fE
AL o B IR 5 DXAR A P T 5 IX A — 28
AR ER AR ZE 5, e 17 = B - 5% 4F
BT EESE RGN EREEE T, KSR T
R TR e X nT RE S R W] IX A 5 b A5 K
PR TF A IR A AT 56, FL AR D DR R e o 22
#E— B ET
3.2 BRGERKNEGEMESN

AT XS 1A BRAS A [ v 5 T
P A 1T 039 20 A v 9 R 25 18 2 ) 3 TR AR A ) [
I, 3 L 1 5 b e WO TR R IR AR 1 A B AT
Wit

BEE 7 SR e B PR, R
GEFRAI 2 5, SV R R, 7R BORE
R RRERLBT — 2 WA 4b 4d jiAr 2°,
3° 5 ° A% Y1 Bl A0 b 1 CIRLIE R A, 3° R 5O [ Y
PR A1 AR B A2 AL BB — B0 B RMSD 8/,
M 9a 2B BRI 73 5945 D0 T 5 0. 5° R A% il B P
(1) RMSD S F , Bl 45 Kl 73 5 B 9 97 K, RMSD (14 {f i
KK BT R EE KT 3°m, SR P RMSD
A ELAR AT, PRI 1 5 5 S 33 O 3R 5 B

TER AT ST A, o 1 35 K ) 4k 31 2L K O3 #r
W58 XCFI T 57 37 2 DL R R 20 09 o (U A 3t A1
X A 4 S B TR S R A LR S LR o
FEAE—E 5 BEIE , DB 08 AN ] 3 3 JE AR CHRETE
B ) TG 2R A M AT 7 704, A
Kl 9b AT LA i, £E 0. 5° 3 Bl A ) &l 40 TR AR (1

0.4 (a)

03

0.2

0.1}

JT I R iR EEFRMSD/K

1° 15° 2° 25° 3° 35° 4° 45 5°
R % 5 PR

B SEIE) TR AR m EE A, YWY
KB 3°m], 6 I8 FRTE ] 43 T8 AR 09 B 728 Akt 358
F—Fo AR50 TR 0. 5°F0 303 [ 7Y # - 22
B F BRI, 23 B oS 95 S AR B R 4F
Oy B 228, T LGS RO RAFAE R 22 57 o IR TR 5T
XFREFE DX DL R S 8% AR E R Wi TR0 438
RIS 50 [F B, BES 3°%F 523 k5 X
0 B L B AR B B SR B AR b S R BRI 45 R
R A TR 3° AL N E W a0 K
FHHE 5 N AT DL 20 . NI SORE R
TH R TR0 LA RN S —TJF
11, KT 537 52 b bt A 3 o0 T 55 X1 2 4F
TAE R . LRGN EE B, A RAERICE 55 F
SR AR s DXL i 2 R b 3
3.3 ERNHEMXIBERHAKERIILL
PSSR I 5% DX 11 3 Hb 1T BT A
SPF B SF- 0 8 7K AE X AR Ak B 09 8 A B R AR AL, B S R
BT H S E R E R R &R Wi e T
Jei b SR 5 ) 5 RN ) R B — B, n RO A 9 &
WA FHE 1965—2012 4 3 17 4 X 7 F i 1Y 57k %
 100% , H 3k i 4F 24 98 BE 0 3G n 58 42 2 i T Ak
SR o AT BIANIR T A X K A Xt
AL REAE 90 AF AR K ¥ 3R Bk B, B 1A Uk 2 T A
Ko FHABMFFT N TE /N ] ROEE A5 21 7 A ALY 45 5L,
THT B 5Y  BRC = A AR  3 S 3 2o fin 5 3R T Ak
A5G R BT, T T A B K R K A
BT AN A RS R B T Ak X A K 1 R i
W AR R AR AN ], 7 2011—2015 4E b 5t

2.0 - (b

I T AL RE P /K

-1.5 I I I I I I I
1979 1984 1989 1994 1999 2004 2009 2014

FEhy

B9 BE#0.5°5REEEMEILMESIEEREFTH:
(a) AN [F] 115 PO A% 1O 5° 4% RMSD 5 (b) AN [RIJE AR 0. 5° A0 3° R 4% 14 4F b A2 1

Fig.9 Results of anomaly analysis on near-surface air temperature between 0.5° and different range grids in Chengdu:

(a) RMSD between the different range grids and 0.5° grid; (b) interannual variations within different shapes of the 0.5° and 3° grids



132 th

40 %5 1

N1 %5 T35 5% A R X T R I K 4 I R K
IKBRFERR KRR, ES TR AR, &
B XT38 T R 1) AR AR B 5 T, O (] 2 2k BB A IR
T B0 A BT 2% 8 AR A8 500 080 JBE 1) 4 T, JHG R S B XU
BT TR . AR BT K B RLHR B 5E X )R 4 I
HIEE F J8 1 K 8 AE 1979—2018 4F 5L B |- T i 34
(2013—2018 4E AR AL /N T 54 , X T fE S
A 0 1| 3 DA B 0 R R R IR 1 R R
REERSSERGEA Ko WM, FR RS X 5
JO L R A 45K 5 8 2 SR M s (A AR 1) 22 SR ik
AT AE 5 2 M A2 2 1) R A B0 6 o 3 2 TF Al
53 2 O A B TR R 1 L b ) G A xR b R R 5
LRI A R — T

4 G SRR

ASHIF 5 38 o % PG i i X T DY - A A ) R B
HEAT A3 AT, 36 BT BT | FER A B R Y = A TR 4k 7l
G X PR ST L A 3 R AR £ T X R R R R 15
W, FBELBWTE .

(1) VY I Ml DX 32 28 b 28 700 S Mt | 24 /7 9% IX
WOETH AR 45% . FE 1980—2018 4[], P4 pg #h X
i )R AR A T e B Bk s D v/ T B 2
98231 km®, g B b B8 i, B8 o B 4 K
10 133 km®, FLIIHE i A3t A1 53t = Fb 1 o A
AR 5 R 35 S A, o 2000—2005 4 (1] B b %
B h bttty 3, 5 RS T B R 1487 km®, 2010—
2015 4F i) 45 + b 1] FH 2 700 55 R o 35 M A Oh
F L Ho R s B A 1 B K 2284 km”

(2) B HB P W X 31y b ) I G 2
T Ak AR X Jey b A 5 B3R 7 A 1A TR
B 2 T AR AR I bR 3 = AN ST IR R K HL
AR E T 2R, AR X 5 R
Ze SRk 0.78 Ko KU i 5 A8 fh s 35 5 1 i <
R AR LI A — B, R K 28 ik &2 ETHE
POAEPRUE S K, HAF R R 1 b3 25 5 o B
K R IRSE X 43 1 5 0 S M e K22 (N
22% \10% 27 % , B IR 5% IX R K 22 7 o KA
H40% 30% , TR 5T X f K 22 RN, 5 b
i, BB R AR B b R A 52 2 KT AR
T B A7 T S22 30 5 0 R R DR AR [) 7 J) b R 5

2 BB

ARG RAFEAE — 2 Sy BR M. B 5, A WF 5 T 4l
FH OB 43  8CH0s , AR Bl 7 b Tl A B L B
7 ok B RN B 2 1 E A PG e X, G R
by O8I 2 DX, AT A PG o R, B TR AR TE
Wi SN AR R B R, Al b R R
N WA i PR .

ST, VRS XA s ) AR Ak R R
HiALHERR IR T R M SG A5 A i S TR 25 5% DY R
X = 1 1) 2 4 R 2 Tl e 2 T A A S B B,
AR AL 5 XSk PR 85 AR Ak D S N RV T 45— R G E K
) RS LA OG o IR R R AR W R 45 25 b R
PTG AE AL, 75 45 A 24 i S R G ARIE O % 18
RGN K e Fa B BE1T T4 B, RGBT
AN TR - 2 R S R BB AR B, B A A B AT
I 1t A5 SR SR B K

2 % 3Lk ( References)

(1] Aescdy, Wi, 2= 2%. o I 3t ) /2 a6 78 A T LM 3800
FIRFgE SRR (D], Mo 3R BL 2% 3 Ji, 2014, 29 (9) : 1025 - 1036.
[ HUA Wenjian, CHEN Haishan, LI Xing. Review of land use and
land cover change in China and associated climatic effects [J].
Advances in Earth Science, 2014, 29(9) :1025 - 1036 ] DOI; 10.
11867/j. issn. 1001 —8166.2014.09. 1025

(2] BRiR M. 5 Br b s A1)/ 4 3t B o 78 fl B 5 119 B 10
[J]. Z¥Ha,2001,21(1):95 - 100. [ CHEN Youqi, YANG
Peng. Recent progresses of international study on land use and land
cover change (LUCC) [J]. Economic Geography, 2001, 21(1):
95 -100] DOI; 10. 15957/j. cnki. jjd1. 2001.01. 021

—
w
—

FOLEY J A, DEFRIES R, ASNER G P, etal. Global
consequences of land use [ J]. Science, 2005, 309(5734) .570 -
574. DOI. 10.1126/science. 1111772

RFEE,RE. RS L g e siik (1], by
Ui 82 B 2 4 ( B SRR 2 1) , 2008 ,8(6) : 117 — 121. [ XIONG
Yongzhen, CHEN Chuanming. Preliminary study of LUCC [J].

[4

[

Journal of Langfang Normal University ( Natural Science Edition)
2008, 8(6):117 —121]

TRMRAE /N T et X b R bR YO 7 A ke X R A B
FIATRESZ ma [J]. M3k B} 4% 3k 8, 1998, 13 (4):409 - 411.
[ ZHANG Yaocun, FU Xiaofeng. The possible impacts of land use

—
W
—

change on the regional climate and environment in southern Jiangsu
[J]. Advances in Earth Science, 1998, 13(4) :409 —-411] DOI.
10.3321/j. issn:1001 - 8166. 1998.04.016

[6] ZHOU L M, DICKINSON R E, TIAN Y H, et al. Evidence for a
significant urbanization effect on climate in China [ J]. Proceedings
of the National Academy of Sciences of the United States of

America, 2004, 101 (26) ;9540 - 9544. DOI. 10. 1073/pnas.



Vol. 40, No. 1 TG R DX 3 T P 3 R R R R A A Y 23 TR 2 5 133
0400357101 Sciences, 2012, 36(3) :443 - 457 |
(7] 2435, T8, sk 0k, 4. 2001—2015 48 K 10 Jb A ol 8 75 [16] /g A, X B, 55, 78 g b DX B 2 g il AOIR I 45 40 A1

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

X B e N —— 5 T st R/ R R G AT ()] AR
#%,2019,39(17) :6206 —6217. [ LI Yanju, DING Jianli, ZHANG
Junyong, et al. Response of vegetation cover to drought in the
northern slope of the Tianshan Mountains during 2001—2015 based
on the land-use and land-cover change [ J]. Acta Ecologica Sinica,

2019, 39(17) :6206 —6217] DOI; 10.5846/stxb201811112442

B RN ARDE, % ST AR T T A I T XU A 5 e Sy
WrlJ]. A %,2020,46 (9):1153 — 1164. [ AO Xue, ZHAI

Qingfei, CUI Yan, et al. Analysis of urbanization effect on near-
surface wind speed change in Liaoning province [ J]. Meteorological
Monthly, 2020, 46(9) :1153 - 1164 ] DOI. 10.7519/j. issn. 1000
-0526.2020.09.003
B S B, A AN TR 2 ) REE R O T b ) iR
SRS B X A R T s [, AR AR A 4, 2021,41(5)
1894 — 1906. [ LU Zhong, LEI Guoping, GUO Yiyang, et al.
Changes of land use intensity in the Songnen Plain of different
spatial scales and their effects on climatic factors [J]. Acta
Ecologica Sinica, 2021, 41(5):1894 - 1906 ] DOI. 10. 5846 /
stxb201911022309

R RS XN IT. a5 g R A/ A X L
AR AT L], AR BRI AR ,2014,29(6) 967 - 978.
[ ZHAI Jun, SHAO Quangin, LIU Jiyuan. Impact analysis of
climate change from land use/cover change in Inner Mongolia
Plateau [ J]. Journal of Natural Resources, 2014, 29(6) :967 —
978 ] DOI: 10. 11849/ zrzyxb. 2014.06. 006

(R0 S 7 o o R S L I E R o 5 g T 7 - i O
AN FEID]. At B K%, 2014: 132 - 146. [ YANG
Mangen. The runoff change under climate change and land-use and
land-cover change in the Huaihe River Basin [D]. Nanjing:
Nanjing University, 2014 :132 — 146 ]

HU Jingyi, WU Yiping, WANG Lijing, et al. Impacts of land-use
conversions on the water cycle in a typical watershed in the
southern Chinese Loess Plateau [ J]. Journal of Hydrology, 2021,
593.125741. DOI: 10.1016/j. jhydrol. 2020. 125741
HUNTINGTON T G. Evidence for intensification of the global
water cycle: Review and synthesis [J]. Journal of Hydrology,
2006, 319(1) :83 -95. DOI: 10.1016/j. jhydrol. 2005.07. 003
SONG Lisheng, LI Yan, REN Yanghang, etal. Divergent
vegetation responses to extreme spring and summer droughts in
southwestern China [J]. Agricultural and Forest Meteorology,
2019, 279 (15):107703. DOI: 10. 1016/j. agrformet. 2019.
107703
TR, XK, AR, . 2009 4K 2010 4F 7R 3 [H 7Y R X
JEET R AN I]. KAFE,2012,36(3) :443 - 457.
[ HUANG Ronghui, LIU Yong, WANG Lin, et al. Analyses of the

causes of severe drought occurring in southwest China from the fall

of 2009 to the spring of 2010 [ J]. Chinese Journal of Atmospheric

[17]

[18]

—
—_
K=l

[

[20]

[21]

[22]

[23]

FAAE R [T].
[ HUANG Xiaomei,

o SR R BE ST, 2020,40(3) 59 - 65.

SHI Renrui, LIU Sijia, et al. Spatial-

temporal characteristics and causes of summer heat waves in
[J7].
Research, 2020, 40(3) :59 -65] DOI. 10.3969/j. issn. 1674 —

southwest  China Plateau and Mountain  Meteorology
2184.2020.03.009

LR, A 0, 4. 780 ey D R T X TR I VG gt XS Y
M~ TR XA AT T [ T]. HUBRFFEE %4, 2018 ,9(5) 1444 —
454. [BAO Lang, WANG Nan, NI Zhiyao, et al. Influence of the
Tibetan Plateau uplift on climate evolution in southwestern China:
From the monsoon perspective [ J]. Journal of Earth Environment,
2018, 9(5) :444 —-454] DOI. 10.7515/JEE181006

JebE B AR, S TR I PR Ml DR 2 KO0 R T 5 R
PO L[ T]. HARES U5 ,2019,43(4) 110 - 16.
[LONG Yuan, YAN Rui, REN Qian, et al. The response of
spring precipitation over southwest China to surface heating effect of
Qinghai - [J].
Meteorology, 2019, 43(4) :10 -16] DOI: 10.3969/j. issn. 1003

Tibet Plateau Mid-low Latitude Mountain
-6598.2019.04.002

B XU, R PSS A VU R DR A AR R A R A Y
ma ;[ J]. A AR5 B 85 2 4], 2020,40 (5) . 466 - 477. [ LU
Shuangfei, CHEN Yuheng, ZHOU Siyi, et al. Responses of pinus
species to climate change in southwestern China [J]. Journal of
Forest and Environment, 2020, 40 (5).:466 — 477 ] DOI. 10.
13324/j. enki. jfef. 2020. 05. 003

KR T VU R XS [R] A 28 R X A AR Al B 7R XL AR G 1 TR
RBELDT. db AT b at Aol k2 ,2020:33 —47. [ ZHANG Xiyue.
Responses of different vegetation types to climate change and
monsoon systems in southwest China [D]. Beijing: Beijing
Forestry University, 2020:33 - 47 ]

W, Bk 2SI JE 4. BT MODIS NDVI () 75 5 #f Ak A Bk
] 75 A8 AR A B AR L A3 AT [ 0] AR A 0 5 2% 41,2020, 29
(5):857 - 865. [ CAO Yun, QIAN Yonglan, SUN Yinglong,
et al. Spatial-temporal variations of forest vegetation and climatic
driving force analysis in southwest China based on MODIS NDVI
and climate data [ J]. Ecology and Environmental Sciences, 2020,
29(5):857 —865] DOI: 10. 16258/j. cnki. 1674 —5906. 2020.
05.001

2 SRR, B B, 4. 2000 - 2015 4R P4 R # X - R
SR SR R[] B A A ¥ R, 2021,32(2)
618 —628. [ MA Haiyun, ZHANG Linlin, WEI Xueqiong, et al.
Spatial and temporal variations of land use and vegetation cover in
southwest China from 2000 to 2015 [J]. Chinese Journal of
Applied Ecology, 2021, 32(2):618 - 628 ] DOI. 10. 13287/j.
1001 —9332.202102.017

BB RSLA EIRNS 55 BT 2 U Y T 5 1 DS B0 L
WhEE: LLVY g DX 9 0 (0], A 98 B R A 4, 2018, 33 (7)



134 M E iR 40 % 45 1
1257 - 1269. [ HE Min, SONG Lisheng, WANG Zhanpeng, 2010 -2015 [J]. Acta Geographica Sinica, 2018, 73(5) :789 -
et al. Evaluation of drought monitoring indices based on multi- 802] DOI: 10.11821/d1xb201805001
source data in southwest China [ J]. Journal of Natural Resources, [32] HE Jie, YANG Kun, TANG Wenjun, etal. The first high-
2018, 33(7) :1257 = 1269 ] DOI; 10.31497/zrzyxb. 20170526 resolution meteorological forcing dataset for land process studies

[24] WANG Lin, CHEN Wen, ZHOU Wen, etal. Drought in over China [J]. Scientific Data, 2020, 7(25) :1 = 10. DOI; 10.
southwest China: A review [ J]. Atmospheric and Oceanic Science 1038/s41597 - 020 - 0369 -y
Letters, 2015, 8(6) :339 —344. DOI. 10.3878/A0SL120150043 [33] XUE Baolin, WANG Lei, YANG Kun, et al. Modeling the land

[25] B pitg. ViR Rt X+ e 3 5 K Ak S e[ ], surface water and energy cycles of a mesoscale watershed in the
b HEHF2¥,2003,22(6) :698 —708. [ YANG Qingyuan. A study central Tibetan Plateau during summer with a distributed
on the issue of land consolidation and eco-security in hilly and hydrological model [J]. Journal of Geophysical Research:
mountainous regions of southwest China [J]. Geographical Atmospheres, 2013, 118 (16) ;8857 - 8868. DOI. 10. 1002/
Research, 2003, 22(6) :698 - 708 ] jerd. 50696

[26] M JE, B 2%, Pe BT, 45, o [ P R 4 XA R 2 B0 AR 25 R e IR [34] BUHE, oy, ZE FBmg. R I da 7 A6 26 WU i 2 AR AL AR AE
SRR B AR % 4, 2020,31(3) : 978 - 986. [ LIN SRHTLI]. JERTINE K25 2 4l ( B A RE 2 ) ,2013,49(2/3) ¢
Ziyan, XIAO Yi, RAO Enming, etal. Relationships among 164 - 169. [ ZHAO Jie, XU Zongxue, ZUO Depeng.
different types of ecosystem service in southwest China [J]. Spatiotemporal variation of potential evapotranspiration in the Heihe
Chinese Journal of Applied Ecology, 2020, 31(3):978 - 986 ] River basin [J]. Journal of Beijing Normal University ( Natural
DOI. 10.13287/j.1001 -9332.202003.015 Science) , 2013, 49(2/3) :164 —169]

(277 XUWEBE, Fhise , XU Z B, 4. J& T REOF - EEMD ) 94 g i IX [35] EEA,KATR, I IEAG, 45 b [ DX 1A G B R B S 1
AL XISy S AE [T]. 3 B 5, 2020,39(5) 11215 - T B W R Al A A (] /K ) kvl ,2017 ,43(3) <18 -
1232. [ LIU Xiaogiong, SUN Xiliang, LIU Yansui, et al. Spatial 22. [ WANG Liujie, ZHANG Xingnan, FANG Yuanhao, et al.
division of climate change and its evolution characteristics in Applicability assessment of China meteorological forcing dataset in
southwest China based on REOF - EEMD [J]. Geographical upper Yangtze River basin [ J]. Water Power, 2017, 43(3) .18 -
Research, 2020, 39 (5):. 1215 - 1232 ] DOI. 10. 11821/ 22] DOI: 10.3969/j. issn. 0559 —9342.2017.03. 005
dlyj020190387 [36] BIAN Tao, REN Guoyu, YUE Yanxia. Effect of urbanization on

(28] SRAME WA Bt , 4. 3T MODIS EVI f i PR AR i # 36718 land-surface temperature at an urban climate station in north China
LRIV [J]. AR IH2E,2017,32(12) :2023 - 2033. [J]. Boundary - Layer Meteorology, 2017, 165(3) :553 - 567.
[ZHU Linfu, XIE Shiyou, YANG Hua, et al. The response of DOI: 10.1007/s10546 - 017 - 0282 —x
dynamic change in vegetation coverage to topography in Chongging [37] ZHONG Shi, QIAN Yun, ZHAO Chun, et al. Urbanization-
based on MODIS EVI [ J]. Journal of Natural Resources, 2017, induced urban heat island and aerosol effects on climate extremes in
32(12):2023 -2033] DOI: 10. 11849/ zrzyxb. 20161215 the Yangtze River Delta region of China [J]. Atmospheric

[29] =, N, BOB. 2 p 1 3T A L 0 3 M L 55 B K R AIE 1) 56 Chemistry and Physics, 2017, 17 (8) :5439 - 5457. DOI. 10.
Z[J]. ASRK FE 2 ,2009,18 (1) :180 - 186. [ TAO Yun, 5194/acp — 17 - 5439 -2017
TANG Chuan, DUAN Xu. Landslide and debris flow hazards in [38] ZHU Xiudi, ZHANG Qiang, SUN Peng, etal. Impact of
Yunnan and their relationship with precipitation characteristics urbanization on  hourly precipitation in Beijing, China;
[J]. Journal of Natural Disasters, 2009, 18 (1):180 - 186 ] Spatiotemporal patterns and causes [J]. Global and Planetary
DOI: 10.13577/j. jnd. 2009.0128 Change, 2019, 172307 - 324. DOI. 10. 1016/j. gloplacha.

[30] Xecic, sRIgHE, fRBr B, 45, 21 2l o) [ s A A2 fe i 2 2018.10.018
[AI4% )5 58K 2 1 e Mr (0], HbHf 2% 4k, 2009, 64 (12) : 1411 — [39] LI Zhen, YAN Zhongwei, TU Kai, et al. Changes in wind speed
1420. [ LIU Jiyuan, ZHANG Zengxiang, XU Xinliang, et al. and extremes in Beijing during 1960 — 2008 based on homogenized
Spatial patterns and driving forces of land use change in China in observations [ J]. Advances in Atmospheric Sciences, 2011, 28
the early 21st century [J]. Acta Geographica Sinica, 2009, 64 (2) :408 -420. DOI: 10.1007/500376 - 010 - 0018 -z
(12):1411 - 1420] [40] LI Zhengquan, SONG Lili, MA Hao, et al. Observed surface wind

[31] wjgdid, 74, [ 3CE, 45, 2010 - 2015 45 v & 4 b R A2 1k 11 speed declining induced by urbanization in east China [J].

I 25 A% JRy 5B RRAE [T]. M3 2% 4, 2018 ,73 (5) : 789 - 802.
[ LIU Jiyuan, NING Jia, KUANG Wenhui, et al. Spatio-temporal

patterns and characteristics of land-use change in China during

Climate Dynamics, 2018, 50(3 -4) .735 -749. DOI. 10.1007/
500382 -017 -3637 -6



Vol. 40, No.1 YT 3T Al A R JR) SR A R S ) 22 S 135

Urbanization Magnifies Spatial Variations of Local
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Abstract; Land use and land cover change ( LUCC) heavily influence local meteorological and climatic conditions.
Southwest China has experienced significant land use change in the past decades, but spatial variations in key
meteorological factors in this region remain unclear. This study investigated LUCC in southwest China from 1980 to
2018 by land use transition matrix, based on land use data from the China Multi — Period Land Use Land Cover
Remote Sensing Monitoring Dataset ( CNLUCC). Over typical regions, spatial variations of local meteorological
factors, i. e. near-surface air temperature, wind speed, downward longwave radiation and precipitation, were
quantified by anomaly analysis, based on meteorological information from the China Meteorological Forcing Dataset
(CMFD). The results suggested: (1) urbanization dominated the LUCC, with an increase of 10 133 km® in built-
up areas, and large cities like Chongqing, Chengdu, and Kunming expanded by 2 ~ 4 times; (2) the spatial
variations of local meteorological factors could be effectively characterized by comparing the 0.5° grid urban center
with the 3° grid background area, and they were found to be different among the aforementioned cities.
Specifically, Chengdu exhibited large spatial variations in meteorological factors during the rapid urbanization
process. From 2000 to 2010, the differences between urban center and background area, in terms of anomaly of air
temperature and downward longwave radiation, and relative changes in wind speed and precipitation, were up to
-0.69 K, -5.2w-m >, +22% , and +20% , respectively. However, from 2010 to 2018 these differences

were reversed, with maximum of +0.78 K, +4.3 w +m°

, —17% , and -13% , respectively. The temporal
and spatial differences of most meteorological factors in Chongqing were similar to those in Chengdu except for wind
speed, which decreased first and then increased for the entire study period, and was 22% larger in the urban
center as compared to the background area from 1995 to 2009. Compared to Chengdu and Chongqing, LUCC in
Kunming was more complicated, and the spatial variations of meteorological factors exhibited different patterns.
This was probably due to large waterbody, which moderated the spatiotemporal evolution of local meteorological

factors in this area. The findings of this study are expected to support the local development and future land use

management under the context of LUCC, especially urbanization, in southwest China.

Key words: urbanization; meteorological factors; spatial variations; southwest China





