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Tab.1 Comparison of simulated RCPs data and observational data
— [F] Ak [k 5
‘ FHEME iR BOFRIRERMSE)  FE % BIFRIRZE(RMSE)
AEFEK A (P) 54750  959.95 41245 1.1238 540.20 7.30 0.5616
AEBIRLE(D) 4.52 4.24 0.28 4.0893 4.70 0.18 2.9605
R -1.18 -0.43 0.75 3.6150 -0.94 0.24 3.4786
ARSI (T 10.86 9.71 1.15 9.6059 11.07 0.21 8.2661
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Fig. 1 Comparison of assimilation RCPs data, non-assimilation RCPs data, and obserbational data for each factor
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Fig. 2 Comparison of RMSE of assimilation RCPs data and non-assimilation RCPs data
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Tab. 2 Annual average value of 80% assurance rate of agro-climate resources in Northeast China from 1961 to 2099

AEHREE(CC) = 10 CHTH(D) ®IFH) WThREAEKZ@ AERFERECC-d)  AERZFERK(mm)

Baseline {5+ 7.70 128 292 183 3435 608
RCP_4.51f5 9.67 125 294 187 3867 624

RCP_8.5 %5 10.66 124 298 193 4127 619
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Fig. 3 Variation of 80% of assurance rate of agro-climate resources in Northeast China from 1961 to 2099
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Tab. 3 Significance test passing rate for inclination rate of 80% assurance rate of agro-climate resources
in Northeast China from 1961 to 2099 (%)

AR IR =10 CHIH WIFEH AlfigE K TR AR ZERK

BFE FEFRE B¥E EFEE DF EFEE D¥E FFDRE Y EFRE ¥ EWEE
Baseline [if 5t 99 98 3 4 43 28 48 26 87 83 0 0
RCP_4.51F5 100 100 76 46 96 93 94 83 100 100 0 0
RCP_8.51%% 100 100 100 100 100 100 100 100 100 100 0 0

Baseline i 5ttt , HANBOE 54 XIS SR PR AF GRS . {H Baseline 15 5% 4= X 3 AF 4778
] 2R 2 0.35 °C/10a, AHHCRCP 4.5 5 T 4 XISIG R HRAR /N, il %4 0.19 C/10a,
1M RCP_8.51f He 4 X Sy i it (3R3), AFEIAREEMI M) %4 0.48 °C/10a,
4.1.2 =10 CEL B HEIT{L RCP 4.5, RCP 8.5 5 Baseline |5 [b#, H=10 CH) H &
HHEET, S nlEERT3 d A4 do 80%PRIEZE T AAMCE = 10 ‘CA2hh H 1 A m mJL X5 4
AP (E5). Z/MNF 100 d X4, 7F Baseline /&5 FAEPHELTEHRER . PHHIX; RCP_
4.5, RCP_ 85T, MAIEK, BRIy, RCP 8S5IEHT, JLP#AL NI T
B 100~110 d I, JLP P58k, JRey 218 eI R IXE; 130 dLL L
DI AE AR LB IX L 28 4R AR A ) —8 3, RARBRAE S AdLEs .

KHRCP 4.5, RCP 8.5 =T, = 10 Cilh H W AZHHERT A%, Baseline [f
M4 1] 38 o —1.02 d/10a, RCP 4.5, RCP 8.51% & F /3% 0-0.54 d/10a, —1.51 d/10a,
RCP 4.5 F b 5 /NT Baseline 1§ 5, (HA LRI, HIX R AL WEE R 4 X 1Y
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Fig. 4 Spatial distribution of 80% assurance rate of average temperature (I) and climatic inclination rate (II) in Northeast China
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Fig. 6 Spatial distribution of 80% assurance rate of frost date (I) and climatic inclination rate (II) in Northeast China
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Fig. 9 Spatial distribution of 80% assurance rate of precipitation (I) during growing season and
climatic inclination rate (II) in Northeast China
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#3-0.54 d/10a, -1.51 d/10a, ZARFFANVGHREERTEN; WIFE H R H AR 0.75 d/10a, 1.43
d/10a, PHEBFIACHSHL I HER BE Oy i 25 s nTREAE KR % 0k 1.30 d/10a, 2.95 d/10a.

(2) 1961-2099 4EHAH], HKRARIERT, Ll EFT R BB FEARAMEE . 5
Baseline 1§ 5t A0 b4, JCPRHIHEBAY RCP_8.5 1 St v Wi i oo sk FIBA i, AHLLZ
T, RCP_4.51f S KR 1S

(3) KGRI NS, E3ni . MWAERRIEE , FoKEEs e, Womk
KFYE L, B hiE R H 450~800 mm B 1L A 400~950 mm, ASKFFEKEEABE I, HE
IR F, RCP 4.5 1FRMINERZ, BN 16 mm, HE AT 3%, 4 ik, KdbX
AR BRI R, I i 2

6 it

(1) ARRAAmAR AT AR S A FE IR A SE MK B 2O A 7= 1, e b s B e
M SR BEIR AR A g A A e B B o SRASR SR IE S8 o A A Sk i
AR AR5 M A 3B AR S AR AR Al s e i 8 R %, DR e s &
KEE, LR IPCCX ARG SR E MR E TR, =B PR A E g stdst, H
P A AR R HE R R AR ], B — R B, 1 IPCC ARS #2452
RCPs ¥ JE B AR BR o 115 45t REE R AURETR I, JFRLA FIHEBUBCR R E iR
JEBUSHEN], Dy ARG B, ABFTUCRHIRCPs T 50 N IR 8dE , ot jl
PNESEAE

(2) FIFH ARSI 5e 5307 1 Hf E R b XA X Al S IR A2 e, T4
SRR —2 #1EF 2050 AR, ARbH X BUR AR B RGR G N2 2y 205 °C-d,
A ET AR FH RCP_4.5 A 9 AR At =44 I BLREE N 200 °C-d A4 BN ERIR ™, #E2071-
2099 4EHAE], RCP 4.5 1% 5 Nil T= 10 CEUR T 375 H A 3900~4500 °C-d, PN
4200 °C-d; RCP_8.5 = 10 “CFHIE K 4300~5000 °C-d, “F1J4694 °C - d. HEMHHrHIL
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T I 4000~5000 °C-d Z5 88—, 1L TFE2011-20504FHHE], RCP_4.51f 5t
WIFE H V3R 2 d, AR FENFESFEKEBA 12 mm, 5X15F0] 55 B2 15 500 s
RABE A E

(3) LUIRETE i35 WA R ny S A AL AR AU A3 i A — @ B, A K ZRaY 4k
AR A I AR AV E Y ol R R E TR PR 32 B P e IR PR 1 A AN T
PR DX Sk 25080, RTRRRE XSk AR SRR A 2 kst DRI R 2 A X s AT Py
PRI AR, PRI AR TR, AN KR AR T EA 2 3000 C-dPY, A
A AMBOF BRI RS ZEWS FFIT . AT T 5B/ b X Al Sl — 4 I EY)

(R T TR A A . — 7T, BE BAFFEEARXHEY) R 2, VEY)
BURSHONE, TN, BURSIFE i, SEUERKESE, Y5 25 46
M, BUEEDIEE . XIPFEPERGTE 2 CRUSER AT, A B R R R HOE I, S
O 40%., H—Jr 0, FEOKEARVCES, SRR K b0t ] BEEASVEYI S . SRR
SO K A > SR AR EL U I K T R R

(4) ASOF A et B EC R BT 5 D7 s BdR Al TR T R AR, 5 DA
Bl R PR U PORMT IR P, PRUE T D7 2 BORHS oK ok ok 12 1 A BRI A 2
P27 A B 0] 871 B e T EL S R A0 o

(5) ARG SRR X S i = i 25 58, SRR R % R TiE 2
, s AA AR N TR R SR, HRSRAIA G 1 23 FEOR N &
TERMI A AHE T
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Impacts of projected climate change on agricultural climate
resources in Northeast China

CHU Zheng', GUO Jianping"’, ZHAO Junfang’
(1. College of Applied Meteorology, Nanjing University of Information Science and Technology, Nanjing
210044, China; 2. Chinese Academy of Meteorological Sciences, Beijing 100081, China)

Abstrecat: Aiming at examining the responses of agro- climate resource to climate change in
Northeast China, this study explores the 1960-2099 daily climatic data of regional model
simulation in RCP 4.5 and RCP_8.5 scenarios, assimilated with 1961- 2010 ground
observations from 91 meteorological stations. Agroclimate heat resources and water resources
in scenarios are analyzed and the findings are obtained as follows:

(1) The annual mean temperature decreases from south to north and is projected to
increase across the study region. Obviously, the temperature is higher in the high emission
scenario. The annual mean temperature of the baseline, RCP_4.5 and RCP_8.5 is 7.70 “C,
9.67 °C and 10.66 °C, respectively. The changes of other agro-climate heat resources are similar
with those of the temperature. For example, the start date =10 °C has advanced by 3 d and 4 d;
the first frost date has delayed by 2 d and 6 d; the growing season is prolonged by 4 d and 10 d;
and the accumulated temperature =10 °C has increased by 400 “C -d and 700 °C -d, respectively.
In addition, water resources have a slight increase.

(2) The average temperature growth rate of climatic trendency is 0.35 “C/10 a historically.
The highest increasing rate of annual average temperature under the RCP8.5 scenario is 0.48 °C/
10a in the high emission scenario, compared with 0.19 “C/10a under the RCP4.5 scenario in the
low emission scenario. By the end of this century, the warming trend in RCP_8.5 would be
faster than that in RCP_4.5 especially in the north of the study region. Other agro-climate heat
resources have similar trends with the temperature, but their spatial distribution varies in
different parts of the region. Precipitation in growing season is projected to increase although
the trend is not statistically significant and has distinct inter- annual variations. Precipitation
increases in the east part of the study region, while it decreases in the west. Overall Northeast
China is getting warmer and wetter in the future with increased heat resources. However, the
imbalance with water resources may have negative impacts on agricultural productivities.
keywords: climate change; agro-climate resources; Northeast China; data assimilation



