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Abstract Based on Inter-Sectoral Impact Model Intercomparison Project (ISI-MIP) downscaling data of simulations
generated by five climate (Earth) system models in CMIPS, in this study, the multi-model collection was used to estimate
the vegetation growing season and active accumulated temperature changes in the circum-Arctic region in the 21st century

under various climate change scenarios. The research results show that: 1) Multi-model ensemble simulation can basically
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reproduce the observed spatial distribution characteristics of the initial and final frost days, length of the frost-free period,

accumulated temperature of >10°C, and change trends of these indicators from 1979 to 2004. However, its ability to

simulate the spatial differences and interannual variability of climate change is weak. 2) By the end of the 21st century,

the final frost day will advance by up to 60 days, initial frost day will be delayed by 20—40 days, frost-free period will

extend up to 100 days, and accumulated temperature will vary by 1000—1200°C. Each of these indicators undergoes the

greatest change under the RCP8.5 scenario, and the least change under the RCP2.6 scenario. 3) The changes in the

indicators have large spatial differences, with the changes in the central and western parts of the Eurasian continent being

generally larger. With the warming of the climate, increases in the accumulated temperature>10°C gradually show

obvious zonality in the latitudinal direction, with a greater increase in the south.

Keywords Climate change, Multi-model ensemble, Scenario projection, Circum-Arctic region
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Fig. 1 Variations in the (al—a3) final frost date, (b1-b3) first frost date, (c1—c3) frost-free period, and (d1—d3) accumulated temperature >10°C at
land locations 70°N—80°N (left column), 60°N—70°N (middle column), S0°N—60°N (right column) from 1979 to 2004 (the final frost date and the first

frost date are expressed in numbers, for example, 100 refers to the 100th day of year)
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Fig. 5 Same as Fig. 4, but for the first frost dates
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Fig. 6 Same as Fig. 4, but for the frost-free periods
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M

4 SRS

ERgE R, SRS AT
ST 256 H R Jo A6 K B 5 >10°C FRIR 1)
25 (6] 43 AR R AE BA K2 1979~2004 SEAF 4k i 35 (1) 45 ]
SIARRHIE; H 2 A AL AR b 2 R 2 7
AR AR 22 RADLRE /) 8055, X 50°N~70°N i
X 256 H HIBEIAFE — B M R Giim 2, ARl ¢
M HAAE—E MR, X TR 5B HEENR
FEAMARAE % (Hempel et al., 2013). 7E 4 ERALHE 1
5N, 2010~2039 4 3 46 il Hh [X 24 55 H R 4 5T

5~15d, ¥IfHME 5~10d, LHEMIELK 10~20d,
>10°C BRI 200~300°C; £ 21 K, &5
H & 213217 60 d, 146 HRHEIR 20~40d, JofE
) %iE KR P e v AT IA 100 d, FRIE AR K 1000~
1200°C, HH RCP85S1E R T, & FEArARMRE 5 K,
RCP2.6 1% 5t F A2 @/, RCP4.5 155t N AR I8 &
Ho DAESEIREW], ARoRARARNT 5 IR
X HAE PR R N, AR TED AR, R
AREFEFE R, HAKRFAILERE (Serreze et al., 2000).

FE, SHEfr R 2B R E R . T
KK it G 8 LA S Y R AR i e BE K, IX
5 Sorteberg et al. (2005) } Koenigk etal. (2013)
FRIASIDL 25 BBl Koenigk et al. (2013) FIHF 5%
B, TERTAEHEBUE ST, 0K B ST i vk
WD BN, UK R T AR PG, R KT
PEARALES S P BR AL iR R T SR IE I, AL
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PG R X R, 9 T bR R E RS, S EuE
o AR SO L RGBSR, (2RE iz oK EAL
JARWE s EAR SO IR A a2 b AR s AR AL Y
B 50 A 2 (Holland and Bitz, 2003; Arthun et
al., 2019). A SARALWE, >10°C B 90 &
BRI B R A R e v, R EEIE O, b
HRIEERN, X RE UK A R, B ZRIEN
VKR 2 F, ALK X R R S — BARFFTE 0°C
BT, ASHE IR EE#E /N (Koenigk et al., 2013).
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B RGBS R B B R R, I 28
AT T ARG SR 21 I A0 X A4
KEGENPRL, o TAFESERE ST
IACHLIX S ARG hr IR S R 2 R, R
PRGN i X R0 A AR A SR AL T R . HE,
AR T A — A R b SR ARG —EA
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