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Abstract

In order to better understand the accuracy of current numerical prediction models for precipita-
tion simulations on the Tibetan Plateau, this paper uses the CMIP6 global dataset corrected for
historical and future climate dynamical downscaling deviations released by the Scientific Data
Bank as the driving field to drive the WRF regional climate model to perform dynamical down-
scaling simulations on the plateau, and obtain simulated data with a horizontal resolution of
50 Km, after which the cumulus clouds are extracted Convective precipitation RAINC and non-
convective precipitation RAINNC data are extracted and interpolated to a spatial resolution of 0.5°
x 0.5°, and the 0.5° x 0.5° grid point data set of Chinese surface precipitation released by the Na-
tional Tibetan Plateau Science Data Center is selected as the reference data for model evaluation.
model’s simulation accuracy. The results show that: 1) The annual mean precipitation on the pla-
teau shows a decreasing trend from southeast to northwest, and the simulated results of the WRF
regional climate model are high for the annual mean precipitation on the Tibetan Plateau region,
but still can reproduce the above spatial distribution characteristics well. 2) The distribution of
seasonal average precipitation in the plateau area is: the most precipitation in summer, the
second in spring and autumn, and the least in winter. WRF model can accurately simulate this dis-
tribution, but the simulated value is higher than the observed value as a whole. 3) The simulation
accuracy of WRF model for different regions of the plateau is different. According to the variation
characteristics of annual precipitation with time, the simulation difference of WRF model for re-
gions with less precipitation is small, and that for regions with large precipitation is large. 4) The
correlation between the precipitation simulated by the WRF model and the precipitation from the
observed data differs greatly in different regions on the plateau, with a better correlation at one
site each in eastern, southern, and western Tibet, and the weakest correlation in northern Tibet,
but the overall trend of positive correlation is observed.
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A ORI — PR A R A2 (6]

IR Z 3% WRF A5 X 355 54 /K B A b 0 B2 AT AN R AR 554k B BE S5 (7175 R WRF X35
A R 2 [X A i g /K AT RO 45 HY . WRF B0 T X3 i B /K A0 T Ak S A i, 3 HL 403k
BB /NI H 20 2 T SERR 5L, T WRF A2 /N8 H 0L AR R 4 o AT B 25 [5] 9% F WRF
Rk 5 R o B 1) — R R B AR O R AT TS, 45 R, WRF A5 20RE 0% R BUSEUL ) 1 T 4 /K 1) B /K
SREEFIVE R RS E BRI A X WRF RIS RANIE], 78 R it XL, 5 SIEooh 2 B ey, T
Tl TGN A ER AL AT 25 1 XA PR RS 2, AT WL WRF 8 20 fiaze Hh X (RSSO BE 3 75 N Gao 2%[9]
WL aE R APIFI Z XS HA T RIS T LR RIS R, 7 32 B B /K A 2 % ] 4 AT
LS PR IS ) A8 A 7 T A B S5 P g s R 2 [ 101 B WRF JEA | B % TR 1 MK A4 B R Ss B, b
AR ESHATT EIINGE B AR — 80 ASCHE R, T4 WRF 30 7 B ROBE A F A2 & R K A
KT AR, 34 T B A xQnt T~ 75 7 e J DX B2 7K RO ASEADUBE 7

ARSCIEHL WRF X380 S A5 AR 00 75 8 e J5 1 X T 5 34 4 (1981~2014) B /K IEAT AL, 5 g s 0l
B AR M HEAT X L, DA WRF A5t} T vy Ji b [X [ RKASEA0L 0 v A Dy DS 7 R v it DX 3 45 3 P T
AR
2. BNFNTE
2.1. ZERMELR

ARG HX ) BIR B0 3 B ek 2 R ARAT R A 1 I ZE 12 IE S5 1) CMIP6 A EREHE 4, 145 1981~2014 4
(IR, KF 2 #r3ehy 1.25° x 1.25°, B [E]E RGN 6 h, 4R 26°~40°N, &G RN 72°~104°E.

A ST ROUI 5t R 2 KT e JE R R A 0 R A R b [ M TR B KRS B AR
(http://data.tpdc.ac.cn), ZEHEEBHE R IL PO, KPoHEEAN 0.5° x 057 AN SCTE & R A B LR E
T)\ANSERES R SORTF BT IT, 20 e SR 2R S X [ 45 /R T5(56079) S H1(56094); 5 s Hhu X fr #k 2
(56312). AR H1(55299); VX [ 2 U] (55248) . Wi sk i (55228); AL X ()i A6(52515). % /KA (52818)
1981~2014 4E HIBHEME N WRF B IR IS E80E (5 1).

Table 1. Longitude and latitude of eight stations on the Qinghai-Tibet Plateau

=1 BEER/\NMLEEEE
i AT 3 A bR 2353 “ifiE
N HIR 56079 102.58°E 33.35°N
R K 56094 104.22°E 33.47°N
N wZ 56312 94.2°E 29.4°N
e i i 55299 92.04°E 31.29°N
N Bedl 55248 84.25°E 32.09°N
e Wi 57w 55228 80.05°E 32.3°N
- FEIRA 52818 94.55°E 36.25°N
e Bl 52515 9452°E 39.31°N
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AW TR WRF-VA.3 A5 00 5 X AT ) 7 18 RO AL, WRF #52207E & e ad 75 v el TR BEAI,
FHIAFETE R, 738 ARW HINMM FRRRAS . A0 H R /2 WRF-ARW. WRF B 56 48 7] s 45 A
DI, KV 7 MR A Arakawa-C S s, 3 B ) SR MW BREE 5T B AL b, I [RIRR 9377 S8R FH = BBk
VYT Runge-Kutta HiE(RMENIZE, 2016). A FERBAULIRI KT 2 0 50 Km, H.0 £U8(90°E, 33°N), &
ARG 6 h i — ik, BAEEEASHIREFENE 2.

Table 2. WRF mode parameter Settings
2. WRF 28188

GRS 1
KPR 50 Km
ot R AR bR 90°E, 33°N
1% R 60 x 90
(AVIRAAS 120s
TEH I 27 )%
W EAE 50 hpa
(DL S G I S WSM3
Kt 287 % CAM
R e e IS CAM
SR B WIE S Noah-MP
LR ESHNTT R YsuU
T ESHATT % MM5
RESHTT R Grell-Freitas

2.2.2. MiRF*

AN WRF )% H 45 R0 E 215 W 7 26— 30 0.5° x 0.5 AL Mk -, 1 X HEATHE
I E] B (1 B K AR A IR RE S 35 75 ek e J5 1 DX ) UM RE R, AR SO 1981~2014 RN FE b T B, B 3~5
H. 6~8 A. 7~9 A. 12 A~IK4F 2 ANKIERIE. B K AWAZES . [FBh 75 WRF #EU6T
e S A [ X o 7K AU R A, AR SCHE R B R e B T )\ AR R Gl RURTIT A 7L, 4y
9 Ay SR S L DX A R #.(56079) A H(56094) ;B EHLIX A MK 2 (56312) . AR (55299); PHHSHE X 2k
M (55248) Wi (55228); JL#BHLX 1L (52515). ¥ /R A(52818).
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Figure 1. Spatial distribution of mean annual precipitation over the Qinghai-Tibet Plateau

from 1981~2014 observations (a) and WRF model simulations (b)
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Figure 2. Distribution map of observed seasonal mean precipitation over the Qinghai-Tibet Plateau from 1981 to 2014
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Figure 3. Distribution map of seasonal mean precipitation over the Qinghai-Tibet Plateau simulated by WRF model from
1981 t0 2014
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Figure 4. Interannual variation of precipitation in Ruoergai (a), Zhouqu (b), Linzhi (c) and Naqu (d) from 1981 to 2014
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Figure 6. Scatter plots of precipitation in Ruoergai (a), Zhouqu (b), Linzhi (c) and Naqu (d) from 1981 to 2014
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Figure 7. Scatterplots of precipitation in Gaize (a), Shiquanhe (b), Subei (c) and Geermu (d) from 1981 to 2014
7.1981~2014 £ M| (a). MR (b). RdL (©). #RA (d) FEKkEESE

4, 4Eip
AR H B R R R B v O R 1 [t T A K B SR AT R R AR AT SR A I IR 2 R
EJEH CMIP6 R EREIRAE, X7 s F X 1981~2014 4F 1) K Bt AT RSN L 44T, BH LA R 48
1) &SRR 2 IR G A PG AL IR/ ka3, WRF DX (A 26 T 75 sk e JE X )
SRS B K AR AEE F =, AEATY RE AT P FE I 3 2 B] A A AR AE

DOI: 10.12677/ccrl.2022.116112 1086 SR TR


https://doi.org/10.12677/ccrl.2022.116112

Wi %

2) WRF R3O0 T AN [ L X AR VAN R, AR SF P K B BE I 18] O 2 (LA AR R, WRF

SO T MK B X B 2D, T M BB K T X B 22 K

3) R _EANFEIMIX. WRF DL A B K B 5 R0 Hctie B K B AR R PEAF AR BOR 2 57, AR

B B A Dk A R, TRRAL AR X B A DG A 55, (B AR AR S BLHE IR AR SR i

£ E&WA
VY1148 BRI H (2022 YFS0536) # B

SE WK

[11 BE, ZBRE, FERE, B, B2 HEe R K FE & B H T[], /K3, 2022, 42(1): 75-79.

[2] Chen, X. and You, Q. (2017) Effect of Indian Ocean SST on the Tibetan Plateau Precipitation in the Early Rainy Sea-
son. Journal of Climate, 30, 8973-8985. https://doi.org/10.1175/JCLI-D-16-0814.1

[8] SKZEI, S, FT5) )R RE T kI i 5 e R K AR [I]. w4, 2020, 39(3): 477-485.

[4]  REER, iz, ARmEEE, 5% EME. WRF 00 75 5w I 3 2 2= K B T [J]. R 244k, 2016, 74(5):
744-756.

[51 e, FHH, BREEHR, %, 22T WREF B m R — JOR B K FARL]. R4, 2012, 31(5): 1183-1191.

[6] 1RG0, #EE R R, KESRS) A BEREIETTARSHAN]. hEEA: BB, 2019, 49(3): 487-498.

[7] ZRERE:, &)W, L7, KIS BRI R K B 7 M R R AR R TR [J]. ARk 5 B EERT 7T, 2019,
24(1): 86-104.

[8] GKEET, S HARHUBAA T WRF B AR B IERE PRAG[I]. R KBS B, 2020(22): 249-250.

[9] Gao, S.B., Huang, D.L., Du, N.Z., Ren, C.Y. and Yu, H.Q. (2022) WRF Ensemble Dynamical Downscaling of Preci-
pitation over China Using Different Cumulus Convective Schemes. Atmospheric Research, 271, Article No. 106116.
https://doi.org/10.1016/j.atmosres.2022.106116

[10] BiMW, EtE. 2 SHATT ZX B K TR A]. SR 5 2%, 2006, 17(S1): 11-17.

DOI: 10.12677/ccrl.2022.116112 1087 SR TR


https://doi.org/10.12677/ccrl.2022.116112
https://doi.org/10.1175/JCLI-D-16-0814.1
https://doi.org/10.1016/j.atmosres.2022.106116

	基于CMIP6动力降尺度对青藏高原降水的评估
	摘  要
	关键词
	Evaluation of Precipitation over the Tibetan Plateau Based on CMIP6 Dynamic Downscaling
	Abstract
	Keywords
	1. 引言
	2. 资料和方法
	2.1. 资料概况
	2.2. 模式设置及研究方法
	2.2.1. 模式参数设置
	2.2.2. 研究方法


	3. 研究结果
	3.1. WRF模式对青藏高原地区年平均降水量的模拟能力评估
	3.2. 1981~2014年青藏高原地区季节平均降水量
	3.3. 观测与模拟的年降水量随时间变化及其相关性
	3.3.1. 高原地区八个站点的年降水量随时间变化趋势
	3.3.2. 高原地区八个站点的观测和模拟降水量相关性


	4. 结论
	基金项目
	参考文献

