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Abstract: Based on observational data from 1962 to 2020 and the multi-model decadal hindcast and historical simulation
experiments from the Decadal Climate Prediction Project (DCPP) under the Coupled Model Intercomparison Project Phase 6
(CMIP6), this paper primarily evaluates the interdecadal predictive skill of the significant summer warming and wetting trends
in northwestern China over the past 60 years and its main sources. The interdecadal predictive skill of the multi-model
ensemble for warming in Northwestern China, as indicated by the correlation coefficient with observations, is above 0.9. The
high predictive skill is mainly attributed to the external forcing component, contributing between 80% and 99%. However,
due to the combined influence of external forcing and initialization, there is significant variation in the predictive skill for
wetting trends. The contribution of initialize to the predictive skill varies widely among models, ranging from 19% to 94%.
This suggests that to achieve accurate short-term projections of future temperature and precipitation changes in Northwestern
China, it is crucial to consider not only the impact of external forcing but also the influence of initialize on precipitation.
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Fig.1 Spatiotemporal characteristics of temperature and precipitation in Northwest China during summer from 1962 to 2020

based on 9-year averages
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Fig.2 Spatiotemporal characteristics of temperature and precipitation in Northwest China during summer from 1962 to 2020

based on 9-year (years 2—10) averages from DCPP multi-model predictions
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Fig.6 Predictions of temperature and precipitation in Northwest China during summer from 1962 to 2020 based on 9-year (years

2—10) average from DCPP predictions

a. L BEEH (CC/10a) sb. IR BE T AR I 5 0. Bk B3 (mm/10a) 5d. BER TR B [ P a o PP g R ek //IME, s SR 57 3 ik 22

TR TR) AR 0 1) G b b X KR
455K, 8 AN 2 TN 45 SR B 23 6] 0 A 25 AR
(K 5b), Hh FGOALS-3-L fil MPT-ESM1-2-LR ()
25 S 0L I L 25 A R, 2V b P R A T e
Tl 559 78 1 e A, 5 XL e A 1 53 ) A G R 00 )
g —0.27 F1—0.46 , FH A4y 6 445 = 1500 25 S ) LA
AR A 5 0 & 5 0 23 TR AH 6 R BOFE 017~
0.70 Z [8] . B AR, AS [l 452 =2 390 0 B3 7K A% 4K B A8
b1 23 8] o fi AEAE B R 22 5, Horp CanESMS 1 %8

[] 43 A7 55 00 W0 fg AH G R BE s L iR B T 0.70.

8 AN A58 2XT G It i X Ik 32 A2 b A %) U A
AN 6a i s, Herp Z2 85 AR A - 1 F i A I s A
LAY 45 B — 0, 24 R 0.40 °C/10a, XF Fb W ) 4
0.29 “C/10a, 185 2 XF 1 B A8 A A7 76 W 2 19 & Al .8 A4~
2T ) I R R T E o CanESMS 1Y
Th R R B K, I8 F) T 0.55 °C/10a, iif MIROCSG
Th R R B /N, R 0.23 °C/10a; 5 W0 A He
EC-Earth3 5 WLl (1 45 2R & # 35 , 24 0.29 *C/10a.



B AR TR VY AL R AL Y AR ACRR T 1 K HOR AT

9 3331
a Acc b Mmsss
BCC-CSM2-MR CanESM35 BCC-CSM2-MR CanESM5
70° 80° 90" 100°E 70° 80° 90" 100°E 70° 80° 90" 100°E 70° 80° 90" 100°E
4N i bs2a6N k52t 46N ~ps2taeN 52
42° ag® 42°/ 42+ Fage 42°]/
38" F44° 38 38° F44° 38
34" 407 34 34° 34"
30° ; : " 00 30° 30° e
80° 90° 100°E 80° 80° 90° 100°E 80°
CMCC-CM2-SRS EC-Earth3 CMCC-CM2-SRS EC-Earth3
70’ 80° 90" 100°E 70’ 80° 90" 100E 0 80° 90" 100°E 70 80° 90" 100E
46N Lsaaend ! : cbsae 46N ; ot aeN / 52
42 Lag” 424/ 42 427
38° —padas 3 38°4 3874
347 [40° 3474 347 34"
30° : : ; 30° : : 30° o ¢ : 30° ; ! -
80° 90° 100°E 80° 90° 100°E 80° 90° 100°E 80° 90° 100°E
FGOALS-f3-L IPSL-CM6A-LR FGOALS-f3-L IPSL-CM6A-LR
70° 80° 90" 100°E 70° 80° 90" 100°E 70° 80 90°  100°E 70° 80° 90" 100°E
46°N F52°46°N ' F52° 46°N ; | 52°
42° bags aoed’ 42°
38" bag 350 387
34°4 [40° 34°4 34°
30° ; { 360 50 ; ¢ - 30° : -
80° 90° 100°E 90° 100°E 80° 90° 100°E
MIROC6 MPI-ESM1-2-LR MIROCG MPI-ESM1-2-LR
70° 80° 90° 100°E 70° 80° 90° 100°E 70° 80° 90° 100°E 70° 80° 90° 100°E
46'N ) bsacaeNd ) 520 46N / Fs2 46N e 52°
4 bags apd/ e f Fag- 42 coad
38° bags 3g-] Fa4° 3874 © 38 ‘.‘_
34 407 34 34 TS
30 ; ¢ - 30 : ¢ - o 30 . . : 30 , : -
80° 90° 100°E 80° 90° 100°E 80° 90° 100°E 80° 90° 100°E
Ry, I I I I T [ o — I I I [ T I —
09 07 0.5 03 02 -0.1 0 085 09 092 094 096 098 0 0.1 02 03 0.5 0.7 0.9

K7 DCPP U 4 7Y AL i X 1962 — 2020 4F B 2 9 4F (5 2~ 1045 ) F- ¥ iff B 4 000 4 35
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Fig.8 Predicted skill for summer precipitation in Northwest China from 1962 to 2020 based on 9-year (years 2—10) average from

DCPP predictions
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Fig.9 Predictive skill for summer temperature in Northwest China from 1962 to 2020 based on 9-year (years 2—10) average from

DCPP multi-model ensemble mean predictions
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Fig.10 Predictive skill for summer precipitation in Northwest China from 1962 to 2020 based on 9-year (years 2—10) average

from DCPP multi-model ensemble mean predictions
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KK B T A5 AL T A A A S M si 30 73 AT B B

X b A5 TR R AR 7K TN 5 1 R UL ek
F4 T 52 3 Ok A1 A8 o3 B T KRG T 4
15 32 B0 e Ak A S i 38 43 i % 3 ] 52 0 3R 5 T
RS ) 22 S 50 /0N I K T g A6 K ) 22 S 0K

3 Hiie Mg

A% 3% PG G BE TR Ak B9 B A AR AR R AR DL &
CMIP6-DCPP £ #5224 AR B 11 I &% 2R #F 47 17 37
i, IF B 55 T 0 46 A6 AN Ah 5 G A i AR S AR AR
B 95000 £ 15 0 TTmk L AR R BB T

(1) 76 db M X1 I B B K A7 7E B 1Y
AEAR PR AE AL, B 20 it 42 60 45 AR LUk, P L b
X G2 BE Ak, L 0.28~0.34 °C/10a Y # # 2F8
B2, [A) i L 1.85~2.54 mm/10a [ 38 3 25 95
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FAN a0 S [ 52 ma I rp ) 4R Ak 4 R G o ik AE
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