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Fig. 1 Map showing the study area

it ) SRR BRI 2 45 MRV B2 % 42 (Representative concentration pathway,
RCP) 2.6, RCP 4.5 FIRCP 8.5 =FHEHUE 5 T 2006-2050 4F- 42 BR A AB  F X 4 <
A . P R s 2284 7R BEs, 2399 BNU, CanESM 2., CC-
SM 4. IPSL-CM5A-LR. MPI-ESM-LR. MRI-CGCM 3 Lk J¢ NorESM1-M, X $E45z0EHE
B 28 B HER A A (R 1), EAIRIET PCMDI (Program for Climate Model Diagno-
sis and Intercomparison) 4 i) WCRP (The World Climate Research Programme) CMIP
SEERR R EHE  (https://esgf-node.lInl.gov/search/cmip5) o i FH A% IX 380 S At =0 50 4 2 ih
r ] ) 28 S s B A A S T XA 2 RegCML. 4.0 A0 15 21 1 4 1 e A8 AL Bt
SRR M XA AR AL P B g R (http:/www.climatechange-data.cn/en/, #1),

SREBEAE T, RCP 2.6 16 5t R AR 100 451 S SRR B SE 1 THF T RIS 143
FOE , 2100 FFT R/ T 2.6 Wim' i A2IE 30, RCP 4.5 1/ 57 378 Ak 100 4R % UK
WRESE BT, SRS EARESHRR IR, BIGBTRGE, 21004EE AR ETE4.5 W/m®

®1 FASKESRESEEXERER

Table 1 The information about global climate model and regional climate model

R e AL % WFFEHLAE 23 [ 53 HF /(%) E PN

LRI BNU CHE kA= F(E =S 2.8125%x2.8125 S NI
CanESM 2 JIEN CCCma 2.8125x2.8125 Chylek 2
CCSM 4 ESE NCAR 0.9375x1.25 Peacock™
IPSL-CM5A-LR  7%[H IPSL 1.875%3.75 Dufresne 251>
MPI-ESM-LR T MPI 1.875%1.875 Stevens 45
MRI-CGCM3 ERS MRI 1.125%1.125 Yukimoto 45"
NorESM1-M P, NCC 1.875%2.5 Bentsen 252

KIS RegCM 4.0 GHES| A b 1x1 Giorgi 25
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Fig. 3 The regional climate change from 1971 to 2015
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Fig. 4 The climate change in each climatic area from 1971 to 2015
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R2 2006-2050 F£ XFHSIEETN
Table 2 The regional climate change from 2006 to 2050

AL HEHE
e st A IX SHR/(C/10 a) [ /K /(mm/10 a)
GCM RCM GCM RCM
RCP 2.6 PEERIX 0.23 0.28 6.70 -11.20°
HHFEHRIX 0.28 0.20° 3.02 3.58
HHZRERIX 0.32" 021" 5.08 -4.27
ZRABIX 031" 0.20" 8.81° 2.70
RCP 4.5 PUHRIX 0.36" 0.26" 5.75 13.86"
HPEERIX 0.39° 0.33° 6.47 6.82°
HRERIX 0.39" 0.29" 15.44 21.80°
ARIFIX 037 0.28 16.12° 19.12°
RCP 8.5 PUERIX 0.50° 0.52° 13.10° 21.64'
HHPEERIX 0.49° 0.45 18.03" 17.36"
FRATRIX 0.48" 0.43" 12.10° 15.71°
ZREBIX 0.42° 0.46° 11.35° 10.64°

T ORI 0.1 R E S, T

£3 THERSRERIUERILER

Table 3 The comparison of seven global climate models

1 ZARPHRARC RRVEEAR/(CN10 a)  ZAERFHBoKEmm oK EAER/(mm/10 a)
BNU 6.73 0.36' 1143.08 -10.35
CanESM 2 8.71 047 886.30 38.84°
CCSM 4 5.91 0.33' 766.64 9.38'
IPSL-CMSA-LR 3.66 0.45° 705.27 15.65'
MPI-ESM-LR 7.96 0.32' 864.82 -2.30
MRI-CGCM 3 5.16 0.30° 415.91 15.03'
NorESM1-M 4.34 0.40° 810.67 17.88'

£4 SHSBERIEHE RO RITH

Table 4 The reliability assessment of global climate models

. TR FaK
[y
Slope/(°C/10 a) R Slope/(mm/10 a) R
BNU 0.43 0.20 12.06 0.01
CanESM2 0.38 0.24 -5.78 0.002
CCSM4 0.20 0.16 7.37 0.03
IPSL-CM5A-LR 0.39 0.22 5.32 0.01
MPI-ESM-LR 0.25 0.17 -16.83 0.06
MRI-CGCM3 0.20 0.06 -12.49 0.002
NorESM1-M 0.37 0.41 4.35 0.03
EZ e SSlIE] 0.32 0.48 -0.86 0.06

LR, nsE T A ARE AR FHAE A5 T T RE IR, DARSRARIR 2= U HE RO B2, i e
Mo 53— 05 T i BRI AR A X T ORI 2 R A oy, 5 R IX
SRR R R K S5 A B R A B VR | R S AR R, T R DX i
ER MR S 2 A5 R K I ER S MR BITE
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Fig. 7 The comparison of results from different climate models
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Fig. 8 The comparison of climate change under different RCPs
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Climate change and future trends in the Agro-Pastoral Transitional

Zone in Northern China:
The comprehensive analysis with the historical observation and the model
simulation

FANG Zi-hang"’, HE Chun-yang'?, LIU Zhi-feng'?, ZHAO Yuan-yuan’, YANG Yan-jie"’
(1. Center for Human-Environment System Sustainability, State Key Laboratory of Earth Surface Processes and
Resource Ecology, Beijing Normal University, Beijing 100875, China; 2. School of Natural Resources, Faculty

of Geographical Science, Beijing Normal University, Beijing 100875, China; 3. School of Soil and Water
Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract: The Agro- Pastoral Transitional Zone in Northern China (APTZNC) is one of the
major regions of the ecological protection in China due to its sensitivity to climate change. Our
objective was to understand the trend of the climate change in the APTZNC. The historical
climate change from 1971 to 2015 and the future climate change from 2006 to 2050 in the
APTZNC were analyzed by using the historical data and the simulated data. The climate
change in the APTZNC showed a warm-dry trend from 1971 to 2005, with the annual average
temperature rise by 0.39 °C/10 a and the annual average precipitation decrease by 4.60 mm/10
a. From 2006 to 2050, the regional climate change will show a warm-humid trend. The annual
average temperature will increase by 0.20-0.50 “C/10 a, and the annual precipitation will increase
by 1.49-15.59 mm/10 a. We also found that the regional climate system will be unstable if the
greenhouse gas emissions were not controlled. From 2006 to 2050, along with the increase of
greenhouse gas emission concentration, the regional warming rate will increase from 0.25 °C/
10 a to 0.48 °C/10 a, and the precipitation change rate will increase from 3.97 mm/10 a to 14.58
mm/10 a. Therefore, we suggested that effective measures for mitigation and adaptation to the
climate change are needed to guarantee the sustainable development of the APTZNC.

Keywords: climate change; Argo- Pastoral Transitional Zone in Northern China; historical

observation; model simulation; mitigation and adaptation



