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Numerical Simulation of the Impact of Land Use/Land Cover Change
over China on Regional Climates during the Last 20 Years
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Abstract The climate effects of regional-scale land use/land cover change (LUCC), along with land cover data
uncertainties, have typically been the focus of LUCC studies. Based on remotely sensed LUCC data, the Regional
Climate Model (RegCM4.0) was used to investigate the climate effects of LUCC over China during the last 20 years.
Results show that LUCC in China during the past 20 years has changed the regional temperature and diurnal temperature
range significantly, but there has been no noticeable precipitation response or low-level atmospheric general circulation
changes. The variation of these climate factors due to LUCC differ among the seasons, with greater responses in summer
and autumn, and are mainly reflected in the boundary layer. The mechanisms involved vary significantly between regions.
LUCC has exerted stronger evapotranspiration than albedo effects in the modulating North China climate, while the
effects from these two factors are of equal importance in the Yangtze River Basin. These results indicate that the impact of
shorter time scale LUCC is local and limited.

Keywords Land use/land cover change, Regional climate, Numerical simulation
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Fig. 1 Study region and the default land covers over China within RegCM 4.0: 1 Crop/mixed farming; 2 short grass; 3 evergreen needle leaf tree; 4 deciduous
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-
3

needle leaf tree; 5 deciduous broadleaf tree; 6 evergreen broadleaf tree; 7 tall grass; 8 desert; 9 tundra; 10 irrigated crop; 11 semi-desert; 12 ice cap/glacier; 13

bog or marsh; 14 inland water; 15 ocean; 16 evergreen shrub; 17 deciduous shrub; 18 mixed woodland; 19 forest/field mosaic; 20 water and land mixture
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Fig. 2 Spatial distribution of irrigated crops and crops/mixed farming during 1990 and 2010 (blue: irrigated crops; red: crops/mixed farming; boxes: major
regions) with greater differences between land use/land cover in 1990 and 2010; (I) decreased crops/mixed farming; (II) increased crops/mixed farming; (III)

changed irrigated crops
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Fig. 3 Changes in surface air temperature (°C) during (a) MAM; (b) JJA; (c) SON; (d) DJF and (¢) mean meridional distribution along 112°E-117°E due to LUCC

(E10 minus E90), black points are statistically significant at a 90% confidence level
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Fig.4 The same as Fig. 3, but for diurnal temperature range (DTR) (°C)
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significant at a 90% confidence level
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#1 FERE LUCC3IEMEZFESFTHSIREEMNESR (E10 7 E0)
Table 1 Changes in climate variables within each sub-region due to LUCC during JJA (Jun—-Jul-Aug, E10 minus E90)

SARAE R ZE(E (E10 98 E90)

[k, M A EHGER AEok/  RETEREE WERIES WS HEmA HEIRS
[X 45 mmd’ °C Wm? mmd’ mm Wm™? Wm? i/eC i/eC Zoh
1 —0.05 0.13 0.87 —0.07 —0.49 —0.58 —1.03 0.22 0.06 —0.16%
i} —0.02 —0.02 —2.73 0.05 0.38 —1.90 —1.25 —0.16 0.07 1.34%
I —0.07 0.21 2.84 —0.10 —1.26 1.48 0.22 0.27 0.12 —1.88%

B St 5 JRE R A% Y FR) T A A e R P A 2 e B
EEATE /48 5 B AT 1t L R A L e A 3 11 3 7 K
(2o (EX T HERZE R UL & AR AR 1 B R
LWHTE KN Z, A& R LR T Hi&ES
I, MR (R 1D RIEY 7.
1717 I AR e A B RO H o et e ™ A LA B
JEH R, (BRI AT BEA ) )R e o A2 th AT AT £t
R A AT R, BT HBZE IR RN . &
RIS BUA A A 5 SOR N S AR A 1
(e

5 gitAmitit

NG B IR 5% ) 2 284 K Hb 28 T M Bk F )
B, LUCC & N3 Az —.
XIS LUCC (M RO, LA B 1 M 7 55 £ A
ek, — R AR A/ 7 S ST R AN ] 2
PRI o AR SCHE T BB M RE I R, SR B X 5
A RegCM4.0, #Rit 21 20 4] [F FT L)
bR AR A0S DX A e, 32 BT B 1990
SEFN 2010 AP FPAS [F] 1) L R FH /A b 75 55 8 A A
BRI, AT T AL E AR, SR
F L

(1) 1990 44X Z 21 LI LUCC i Ak 11X
WA SR . SRR, BN KR
B3, AEEMET RIS 23 H X P8
AT R ARG SAURSRELTEN, HFAFERR
PG RN, &30 HEREZER
i, AR H B A R . R
EIERAR L 25, T S B 2 <
WM o X TR, B ZEPE AR R 4 i X
Bk AR /D, DU )1 %5 s LR G b i X454 T 34
RGN AR)JZ AT H I 29837 b, LUCC i3
RN B 7R IS RS ,  HT B 28 X m) A28 KT
LT AR, AU A T .
BT, B ] JUBE 1) LUCC o X3k 40% (1) 5%
Wi = BERIAE Rt RO, HRgma B AR .

(2) AJA]PX I LUCC S 4 b fige 5% i (R ATLBEAS
[Flo LABZAB, 1EDIRABHEL S AR,
LUCC S5 1 52 M 3 208 1o 28 ORAE FH ecs, 1
S RS WA B 5S : AEWR A FHE AR
FIRL, ZABURMERES, SRR A oKD,
JRZINER s AED AR A BAE H 5 BEWE AR FH ) HAH %
A%, LUCC n] LA[R] i 1 o 5o h 36 e 3R RN ZE UKk
VEF Sk HEWEAR HAR AR R A BEE Hh 25
A3 ZEHOR AT FH k9 A0 S R gk, 3R 730
Fhr, WEAERH B IS SI8OK, XS4
N B, R IR

BT TS ) 45 R N AR AR R R S
Atk H—, BHTARXEAEHE RS R AN
LUCC [R5 368, DRI 50 km ()40 R AE flfidR ¢
NG R LA, 70 P4 ERA-interim
A3 AT TR O] e BT8R T IR B X A
Sohaads o, RO T B & LUCC
REFR PRR A AL — e Bk b, B, ARSTAEHIT
A8 A 2 30 DX 355 1) 3 0 B K RS 480 5 T 8 A7 AE —
SEMRZE (Zhang etal., 2008; Gaoetal, 2013), Jf
HBUEAE S B RE, T REFEANAE BL S e B
LUCC A5 AR BN Ho=, HISERRIMH i
ENE 53R IATHUEIRE:, BEF TRZERFE
(s, kTS KA B R T e 2mg, B
AR, ANFEWAUELE 5~ LUCC 135k
NARSSAEAE ] B 25 % (Pitman et al., 2011; Hua
and Chen, 2013), HEZREANFRFEMBESEHITAIA
(Zhang et al., 2010),

HE LUCC B U ERNAT sk a2 2 T2
JE (Fu, 20035 2515945, 2006; 1524 A%E, 2007;
FHKREE, 2009; BRZEBI%E, 2010; Wang et al., 2014),
SR, SVE R AT EFE 2, AT
[ LUCC MU NANA e DI 5. — 5
T, IXPANH 1 o] Reske s Tl ek A I %
BRET R 2E e Sy — 71, B e A B e i) 22
st & LUCC [/ U N AFAEZE e 1 — AN R R . A
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