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Abstract Based on a combination of historical runs, one of the core experiments of the 5th Coupled Model
Inter-comparison Project (CMIPS5), and remote sensing data, simulations of the snow cover fraction over Eurasia from 13
coupled climate models were evaluated, using correlation analysis, root-mean-square error (RMSE), standard deviation,
and other statistical metrics. The ensemble mean of the 13 models was used to project changes in snow cover fraction
(SCF) over Eurasia under the conditions of three different representative concentration pathways (rcp2.6, rcp4.5, and
rcp8.5). The results show that, although large differences are seen among simulations and between simulation and
observation on the Tibetan Plateau, on the whole, the models were able to adequately simulate the spatial patterns,
seasonal changes, and annual variation in SCF. The projection scenarios indicated a clearly decreasing trend from 2006 to
2040 under the different emission scenarios, with little difference between them. However, after 2040, the decreasing
trend tends to be smoother under rcp2.6 and rcp4.5, whereas under rcp8.5 the trend is less pronounced. In this, the areas
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experiencing the most significant decrease are located to the west of Europe and on the Tibetan Plateau, and the greatest

decrease is seen in winter, spring, and autumn. The results suggest that to maintain Eurasian snow cover, it is important to

control greenhouse gas emissions in the future.
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Fig. 1 Spatial distribution of winter mean snow cover fraction over Eurasia from CMIP5 models and observations during 1956—2005
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14
No. 1

B WO KRR S B o 2 (KBTS RS S

XIA Kun et al. Evaluation and Projection of Snow Cover Fraction over Eurasia

45

XIFIME N 0149, BAFE K, LTS
5 R IR () 43 A B A U MR
32 FEPHTLRYERL

B T 2SN, R T A O KB

F2 CMIPS SMEIENLARY 1956~2005 F AR KB
AEBEXGUNZ B — LRIt E

Table 2

between CMIPS models and observations during 19562005

Statistics of smow cover fraction over Eurasia

e [ EPEEP IR X PRSPV FHXFF- 1985~
[152 78 26 28 7 =2 IR S U“b' R E R
BB iﬂ\}:ﬁ‘mfﬁ‘ﬂﬁbjj M3 1/%&[' Bt MEEM MMM RMSE 2005 ZEHf%
%Ki%ﬁ%‘:iﬁ@%?ﬂ E@*R%%%%E@éﬁ gE’f’t‘% BNU-ESM 0.997 1.719 0.146 0.892%
ML AR A REMI A 30, PRI IAH O R AU I CanESM2 0.981 1.430 0084  0330%
0.95, KT, #BOABHIOBT B o fe A g cosa 097 LT 0a2 oaa
LB T, PRGN R CVWONS 0o aw oo ods
. . ) FGOALS-g2 0.987 1.359 0.075 0.286%
Z H#AT 1, St J2 BUN-ESM. CCSM4. inmem4 ¢
R N FIO-ESM 0.992 1.130 0.024 0.206%
MIROC-ESM Hl MRI-CGCM3, LAbrUEZ A5 1L GISS-E2-H 0.990 1.326 0.084 0.079%
T LS AR AR UEZS, EREBRI AR E 7 inmemé 0.992 1.638 0.108 0.082%
BRI AR B L T, s T ZE AR L MIROC-ESM ~ 0.966 1519 0.101  0.307%
(% 2). MPLESM-MR  0.992 1.123 0.025 0.296%
R Wu and Wu (2004) FIZH 45 (2009) MRI-CGCM3 0.996 1.589 0.116 0.123%
NorESM1-M 0.998 1.462 0.101 0.778%
0 S| RO AR PE 2 % T R AT Y - al—
URCRNGEASE J\miﬁ* HOXLE T AR, 72 bee-csml-1-m 0.992 1.270 0.041 0.522%
AR At T S FE M BEAEZE R, A AN [T AR
1.0
- ———— BNU-ESM ———— CanESM2 -------- CCSM4 CNRM-CM5
| — - — - FGOALS-g2 - - - - - FIO-ESM -~ GISS-E2-H inmem4
-] e————— MIROC-ESM  —-————— MPI-ESM-MR MRI-CGCM3 ------ NorESM1-M
0.8 — bee-csml-1-m Ensemble —— ——— obs
.
E i
=
4
5
2
=}
3
(a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month
J———— CanESM2 =~ c-ee-e-- ccsM4 CNRM-CM5  — -- — -- FGOALS-g2
0.60 J----- FIO-ESM -- GISS-E2-H inmem4 0 -—-—-—-- MIROC-ESM
. _: MRI-CGCM3 - ——-—-—~- NorESM1-M bee-csml-1-m —— ——— obs
£
=
o
3
2
o
3
(b)
Jan. Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

B3 A CMIPS & BRI KRG () BT A AR (b) BRI MLk

Fig.3 The seasonal variation of (a) snow cover fraction and (b) snow depth over Eurasia from CMIP5 models and observations
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Fig.4 Spatial distribution of RMSE (Root-Mean-Square Error) of seasonal variation of snow cover fraction over Eurasia between CMIP5 models and observations
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Fig. 6 Decadal trends of snow cover fraction over Eurasia during 1971-1994 from CMIP5 models and observations
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