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Impacts of Eurasian Snow Condition on Spring Climate Predictability
over China by a Global Climate Model

CHEN Hong
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Abstract Two ensemble experiments with an atmospheric general circulation climate model (IAP9L _CoLM) were
conducted to investigate the impacts of realistic Eurasian snow condition on spring climate predictability over China. In
one ensemble simulation, snow condition was allowed to evolve interactively; in the other ensemble simulation, the snow
condition was prescribed according to microwave remote snow water equivalent depth data. Differences between the two
experiments were assessed to evaluate the impact of realistic Eurasian snow condition on simulated climate anomalies in
the spring. Looking at sea level pressure and geopotential height at the middle and upper levels, it was found that the
IAP9L CoLM prediction skill was enhanced at the middle-high latitudes of Eurasia with improved Eurasian snow
condition. Furthermore, the results indicate that the predictive skill of IAP9L_CoLM for both interannual variation and
spatial distribution of surface air temperature over China was obviously improved with prescribed snow condition over
Eurasia. For spring precipitation over China, although the predictive skill was low, the potential predictability increased
with more realistic snow condition. One case study also showed that with the improved simulation of snow condition

over Eurasia, the predictive skill for large scale circulation anomalies over the middle-high latitudes of Eurasia was
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increased, which finally led to a better hindcast of spring climate anomalies over China. Overall, this study suggests that

Eurasian snow condition can potentially affect the spring climate anomalies over China. Thereby the predictive ability for

Eurasian snow condition must be improved for better prediction of spring climate over China.

Keywords Eurasian snow conditions, Spring climate, Climate predictability
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Fig. 1 Snow water equivalent (SWE) distribution (left panel) and its standard deviation (right panel): (a, ¢) Observations (satellite-derived); (b, f) CTRL

simulation (control experiment); (c, g) PSC (prescribed snow condition) simulation; (d, h) difference between PSC and CTRL experiments. Units: mm
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statistically significant at the confidence level of 95% (99%)
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80N

0 20E  40E  60E  80E  100E 120E  140E  160E 180

0 5 10 20 30 mm

0 20E  40E  60E  80E  100E  120E  140E  160E 180

[ I I | — |
0 5 10 20 30 mm

E  80E 100E 120E 140E  160E 180

—
5 10 15 20 mm

K8 2000 FEFEFTK Y (AL mm): (a) Mll; (b) =HERK; (o) PRI Z=E(E
Fig. 8 Snow water equivalent anomalies in the spring of 2000 (units: mm): (a) Observations; (b) CTRL simulation; (c) the difference between the PSC and

CTRL simulations



4 1
No. 4

WRELSE :  WROTE R BB 5 %o 8 R 2 A0 P P 2 1) 5 )
CHEN Hong et al. Impacts of Eurasian Snow Condition on Spring Climate Predictability over China by a Global ...

735

IEFH AR m 2 ARG 11 4 FE 4 v BIAR 5 561 10
o MISTTRIAH DG Al m I, AL il 46 1) i
WELTTEAG (B Ta), FREE I W2 (XA H B
FEMERT A BT B3 B N 5 AR — /N X 3
AR BB S ARG, 2R K TR+
TP FTNGE, AR KIS AR
DX ek P 4 Tk 90% e MEALEG: (B Tb). FTLL,
SRR, BT S BRUKP G, R HRZEE
K TR BT 2 ek 1 o AHBE K (K TR K P38 S
B, FTAESEBR T, A3 s BRI TR K
PR I B K BT 1T IE R AR L ZE .
3.3 Mlarth
DA [ KRS R ek BB B A2 1 2000 482K
il Tk B IR R T ABEFO 7K S P e o 3 [ A 2
AR PERI R . 2000 FEFRZERK KRS A
70N @
60N
50N
40N ~
30N -

20N A

10N

IIATRFEA s DUINZRII A ZR 2R AB b X AR =5 DL Al 22
A, TUIRIBILATE 55°N LAIB X IRAE DUk 2> b
F PR IEN . BRI AU R S 2
SEOUAH S, DUINZRII LA AR 20, DUBZR I LAVY 55°N
PAIEIX S 22, 55°N LLRg DI A 20 o0 30 I
s T RO m AT S i oA, S A
B, VUIZRBIAARARIGEREIZ T, DUInsRib]
PAPY 55°N DAJBX A S b 1 DARE XA 55
Z7 (E 8.,

MIR A7 s VUMK BT — B 2 <
VTR S 0 A AKX, ZRAB R e MR U 5+
W, P EAREEA S WAL K= (B 9a), SR
KA (B 10 a). FEfltg b DU Rk T — 5
) e [ 2R A F T U O TR SR, T E RS 40°N
AT DX kR g 25 X ) (I 9D, s ok Ko Hh 4R 3

hPa

70N

60N -
—72 7 > T AR ™« <« «
50N-“¢7‘s7"’/’/7]¢,w<> AR

b > ;//&«\\\‘,e

v

40N -
30N -

20N A

\%W

&> 7 7T 7 o
IS
NN Ll
E e e - VAR 4 l

2ms™

100E

120E

140E 180

K9 2000 fEHEFIGFEINAE (BAf7: hPa) 1850 hPa W7 (Ffifii: ms ') S (a) Wl (b) Ehllse: (o) Wikih M

Fig. 9 Sea level pressure anomalies (units: hPa) and wind anomalies (units: m s') at 850 hPa in the spring of 2000: (a) Observations; (b) CTRL simulation;

(c) the difference between the PSC and CTRL simulations
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