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Fig. 1 Altitude (unit: m) and distribution of China

Meteorological Administration (CMA ) stations
(dots) over the Qinghai-Xizang Plateau
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Fig.2 Spatial distribution of annual (a, ¢) and winter (b, d) mean total precipitation for the CMFD and TPMFD datasets

(a, b), the corresponding bias (c, d) and the seasonal cycle of daily mean total precipitation (). Unit: mm
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Fig. 3 Spatial distribution of annual (a, c¢) and winter (b, d) mean 2 m air temperature for the CMFD and TPMFD datasets (a, b),

the corresponding bias (c, d), and the seasonal cycle of daily mean 2 m air temperature (e). Unit: °C

The colored areas in (e) indicate daily maximum and minimum temperatures
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Fig. 4 Comparison of cumulative total precipitation on the Qinghai-Xizang Plateau in different temperature

intervals for annual (a), spring (b), autumn (c), and winter (d). The black solid line indicates

the threshold for precipitation converts to snowfall. Unit: x10° mm
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Fig. 5 Spatial distribution of snow depth bias from station observations and model simulations (a, ¢, unit: cm) over the

Qinghai-Xizang Plateau for the snow season (a, b) and winter (c, d), the corresponding bias (b, d, unit: ¢cm)

between CMFD- and TPMFD-driven simulations, and the seasonal cycle of daily mean snow depth (e)

The color filled ranges in (e) indicate the corresponding standard deviations

SCED #£ /i, {H7F & J5 74 6 &6 % B & SCD 19 5 &
B

EEEFX, HEYEEI A SCOD H CMFD )
DOS123 (1 H #7) #£ #if & TPMFD Y DOS99 (12 H
#1), SCED i DOS241(4 H A )#EiR 2 DOS274(6 H
#1), SCD 181 RIEK & 122 K, fEMTIX, £}
5 SCOD H1 DOS126(1 H#)#EiR £ DOS140(1 A
fil), SCED 1 DOS163(2 H Hf] ) #E3iR 2 DOS198(3
Arhfy), SCDOW R A Ik, h 10 RiEK
EI18KR(FEI1),

R gE R E N, fd ] TPMFD %03 48 Sk |- 4
58 | SSiB3—SNICAR #2400 75 5L = Jit AR 55 22 fh 11 fig
71, BEBGELA R RIS, 5 CMFD £ 4

FHLEE, ffF TPMFD 2 55 1 = J5 PG 381 2% 5 7R w3l
(RSSRRG B , (EZEVE AL BUAT A IE w22 o [R]B
TR YR B R 2 25 5 . TPMFD {50 7 )&
& X F A SCOD #1755 SCED iR , 78S
X SCOD 5 SCED ¥R #l W #fEiR |, (H [R5 X 3%
N SCD I IEK: .
3.3 ARSI EFENEH =R RESFEE

e EA

TEH R R 2, B R b R i R
HE T 52 W) e e AT A R . AR, PR
CMFD 5 TPMFD i 5 o 1 ¢ iz 8 2 i A2 400155 O o
8B R g5 R b Rk 2R AT K A 25 R A ZR R
LRIPERER T, A T4 20y M 3R I R4



N P N
620 = S - 3 45 %
(a) CMFD-MODIS: &2V (b) TPMFD-CMFD: &2 F
80°E 90°E 100°E 80°E 90°E 100°E
40°N L . L 40°N  40°N : - i 40°N
35°N R [35°N 35°N F 35°N
30°N - 30°N  30°N F 30°N
0 500 1000 km : 0 500 1000 km
[ m— [ m—
25°N T T T 25°N  25°N T T T 25°N
80°E 90°E 100°E 80°E 90°E 100°E
(c) CMFD-MODIS: & Z=F-#) (d) TPMFD-CMFD: 423
80°E 90°E 100°E 80°E 90°E 100°E
40°N ' . . 40°N  40°N . 4 ' 40°N
35°N F35°N  35°N F 35°N
30°N F 30°N  30°N F 30°N
0 500 1000 km 0 500 1000 km
[ — [ —
25°N T T T 25°N  25°N T T T 25°N
80°E 90°E 100°E 80°E 90°E 100°E
MEFEX MEFERER
-30 -20 -10 0 10 20 30 fWZE/% -30 -20 -10 0 10 20 30 fWZE/%
() IR
40
——MODIS
——CMFD
30 4 ——TPMFD

REERH/%
[\o3
(=}

0 T T T T
9 10 11 12

6 e Sty UL AR 1S 22 (a, D) FIA TP (¢, DT T R M2 (a, ¢, B47: %), CMFD 5 TPMFD
B Z B AR S BT 558 I 25 (b, d, B0 %) 25 8] 3 A0 LA S H P YRR I BT 5 38 =35 84k (e)
P (e ) L (2 0 il s AR I ) s o 2

Fig. 6 Spatial distribution of snow cover fraction bias from station observations and model simulations (a, c, unit: %) over the

Qinghai-Xizang Plateau for the snow season (a, b) and winter (¢, d), the corresponding bias (b, d, unit: %) between

CMFD- and TPMFD-driven simulations, and the seasonal cycle of daily mean snow cover fraction (e)

The color filled ranges in (e) indicate the corresponding standard deviations

SR, WAL IR A 05 H b3 S R A
ZS M TR X B RN IE 22, RAEXE TR
R PR 2 5 AR EB L L X, B KAl ak 0. 15,
XS 250k H TR S 4. 5 CMFD iR 5%
AHEL , TPMFD 3050 i 25 BRI 1 S U 3 . 2R pg AN
5% M X1 b 2 B IECR I I 22, 22 ¢ IE RE Gk 2]
0. 1 VAL, AHA A & v bRk ok 1 &k i 22 [ 1]
8(a), (b)]. GEit&i KRN, MHE T CMFD iR,
TPMFD iR 5 () MAE 1 0. 1334 /1% 0. 14, RMSE
0.16 TREZ0. 15,

SCFHE— 20 VAT G 9K B E i X 1 3R g 1P
7 1 S T, R A R R DL Y A< 2R L2 R E 5 MODIS
NEAE AT L3 . 55 5 M 3% e IR 823 [l i 2 —

0, 8T CMFD X5, TPMFD #2481 i 3t ¢ 7R
P =) Nt A A T R € = W N N e v 2
o, Fe KA mECCCLK8(d) ], BERUET
CMFD 55 v 1l 2 1 B8 11 4 IX 7 ff 25 (IR F=6 °C)
SRT , GRS EE 1 TR AL i b 2R
JE DX 350 22 1 —4. 11 °CPE Ik 2 -2. 37 °C, MAE H
CMFD i % A9 4. 66 °C 1% Jin & TPMFD ik % Y
5.36 °C, RMSE Hi 4. 48 °C[% % 3. 13 °C,,

LRERE, AR IKSERE it T RS A
PIPERE , R0 2 BUAE = J P9 AR AN AR g S X, R
DL A B AR AL T v T 3 BB A SRR, RARAIR
T CMFD A58 Hh b 35 2 BB 26 11 1 i 2 0 1 2 L
B RZE"



3

WA S 45 < AN T GRS S R X 7 e D R AL ) 52

621

(a) CMFD: SCD (b) CMFD: SCOD (¢) CMFD: SCED
80°F 90°E 100°E 80°E 90°E 100°E 80°F 90°E 100°E
- . : ’ : : _ : . i’ AR
35°N i
30°N : -
B : s 4 3
0 500 1000 km "% 0 500 1000 km 0 500 1000 km e
-_— [ -_— i
25°N : : ; : : ; : : ; 25°N
80°E 90°E 100°E 80°E 90°E 100°E 80°E 90°E 100°E
(d) TPMFD: SCD (¢) TPMFD: SCOD (f) TPMFD: SCED
80°F 90°E 100°E 80°E 90°E 100°E 80°E 90°E 100°E
: : : : : . . : 2 .
- 35°N
: R . L 30°N
0 500 1000 km . 0 500 1000 km ~1 0 500 1000 km
-_— [ [
25°N : . . : . . : . . 25°N
80°E 90°E 100°E 80°E 90°E 100°E 80°E 90°E 100°E
[ ——— "]
5 15 25 35 45 55 65 20 50 80 110 140 170 200 25 75 125 175 225 275 325
GRS/ FRZEFF 4RI H/DOS FRE L H/DOS

K7 CMFD #I TPMFD $udl 8 BT R 2ef ] (a, d, H07: d), BRE IR TE (b, e, Hif7: DOS) LK
R (¢, £, $fL: DOS)RTLL
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Table 1 Differences in snow phenology indexes between

CMFD and TPMFD dataset driven simulations in different

snow areas over the Qinghai-Xizang Plateau
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Fig. 8 Spatial distribution of winter mean surface albedo (a) and land surface temperature bias (¢, unit: °C) in observation

and model output over the Qinghai-Xizang Plateau and simulation bias between CMFD and TPMFD datasets (b, d)
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Fig. 9 Comparison of snow depth (a, unit: cm) and snow cover fraction (b, unit: %)

simulated by different sensitivity experiments on the Qinghai-Xizang Plateau
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Effect of Different Meteorological Forcing Data on Snow
Simulation over the Qinghai-Xizang Plateau

HU Xinyun, MIAO Xin, GUO Weidong, WANG Le, LI Yizhuo
(School of Atmospheric Sciences, Nanjing University, Nanjing 210023, Jiangsu, China)

Abstract: Snow cover is an important component of the Qinghai-Xizang Plateau (QXP) cryosphere, exerting a
significant impact on regional and downstream weather and climate through radiative and hydrological processes.

However, the simulation of snow cover on the QXP remains systematically biased. Previous studies have focused
more on the impact of snow cover parameterization schemes, while giving less attention to the role of meteoro-
logical forcing data. In this study, we compare the China meteorological forcing dataset (CMFD) and the high-
resolution near-surface meteorological forcing dataset for the Third Pole region (TPMFD) , and simulate the
snow cover variations on the QXP during snow seasons in the hydrological years of 2010—2015 by driving the
land surface model SSiB3-SNICAR. The results show that TPMFD substantially improves snow simulation accu-
racy. The root mean square error (RMSE) of the simulated snow depth is reduced from 0. 64 cm to 0. 21 cm in
winter, and the RMSE of the simulated snow cover fraction is reduced from 6. 20% to 4. 15%. For snow phenolo-
gy, the TPMFD experiment simulates a longer snow cover duration in both thick and thin snow regions. TPMFD
also enhances the simulation performance of surface energy balance in winter, and the RMSE of simulated sur-
face albedo and land surface temperature is reduced to 0. 15 and 3. 13 °C. TPMFD markedly improves simulation
accuracy over the western and southeastern QXP by refining precipitation and air temperature inputs, notably
through increased winter precipitation below 0 °C. This enhancement reduces both the negative bias in the east
and the positive bias in the western TP. Although the complex topography and snow parameterization schemes
contribute to simulation uncertainties, this study still provides an effective reference for the improvement of
snow cover simulation on the QXP.

Key words: Qinghai-Xizang Plateau; snow simulation; meteorological forcing data; CMFD; TPMFD



