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Abstract

In order to further study the impact of extreme low temperature events on the Qinghai-Tibet Pla-
teau, this paper calculated two types of extreme temperature indices based on the hourly temper-
ature data of WRF reanalysis data from 2015 to 2020, and studied their spatial distribution law.
According to the exponential distribution law, the Qinghai-Tibet Plateau was divided into four re-
gions, and the regional characteristics of extreme low temperature on the plateau were studied.
Major results are as follows: 1) The plateau as a whole is characterized by warmth in the east and
coldness in the west, with temperatures centred on the junction of the Kunlun Mountains and the
Tarim Basin as the centre of low values and gradually warming in all directions, with a gradual
decrease in the number of frost and freezing days. 2) The lowest temperatures were found in Zone
1, mainly in northern Tibet, and the highest in Zone 4, mainly in western Sichuan, while Zone 2,
mainly in Qinghai, and Zone 3, mainly in southern Tibet, were the closest, with Zone 1 and Zone 2
being the two regions with the most drastic temperature changes during the year. The distribution
pattern of the number of frost and freezing days in the four regions corresponds to the tempera-
ture, with Zone 1 having the most, followed by Zone 3, Zone 2 having less and Zone 4 having the
least. 3) The seasonal variation in the number of frost and freeze days is consistent across the four
regions, with the highest number in winter, followed by spring, less in autumn and the lowest in
summer. For the number of frost days, in winter, the differences in the number of days between
regions were minimal; the higher the temperature, the more pronounced the seasonal difference
in the number of frost days; and the opposite of frost days for the number of freezing days.
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Table 1. Definition of extreme temperature index over Qinghai-Tibet Plateau
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Figure 1. Extreme minimum temperature (a) and extreme maximum temperature (b) over the Qinghai-Tibet
Plateau during 2015~2020
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Figure 2. Average annual number of frost days (a) and ice-locked days (b) over the Qinghai-Tibet plateau during 2015~2020
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Figure 3. Partition diagram of Qinghai-Tibet plateau (Taking the distribution characteristics of frost days as an example)
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Figure 4. Average daily temperature changes in four regions of the Qinghai-Tibet plateau from 2015 to 2020
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Figure 5. Annual changes of frost days (a) and ice days (b) in the Qinghai-Tibet plateau from 2015 to 2020
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Figure 6. Seasonal histogram of frost days in four regions of the Qinghai-Tibet plateau from 2015 to 2020
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Figure 7. Seasonal histogram of ice-capped days in four regions of the Qinghai-Tibet plateau from 2015 to 2020
7. B RN X 2015~2020 FokE B FEHHEREITE

4, &5ig

ARSI WRF 20 M1 5 1932 /N R SR 3L PR R IR 2, 7T 1 L 22 A e, JF
AR B 3 A AR 77 B 3 DA X8R, R e B UL Y DX IR A o A5 1 0 R 4

1) e R R AR B A () A s, R AR A R BURIR P4 IS RRHE, R & kS
B R 5 SR U ARAE P, RO DU ST AE R o 50 S X sk H R AR B, BUBAE N R
— XA, DN ER XSRS, i AT 8 JE B X PR o 0 = X SR i —
DA = X e A A e <l 22 57 ) AU 3 25°C

DOI: 10.12677/ag.2022.1211141 1454 HUERRL =RV


https://doi.org/10.12677/ag.2022.1211141

REYE 5

2) R X IR NSRRI 2 s, AR R HECS oK H UK AR SRR B, — KR,
=Xz, ZIXE, WX ED, HARGMUKE HEAE 2016 45D, 1 2017~2020 PY4EE, PYAM XK
(ks H B RO BT

3) T B DR R UK B Gt o, DU IXIEOR RAoK st H 3O 21 28 f i — 2, &
T%, FBERL, KFRD, AFEb. FRRHBAATFXEIRZR 5N, BB XE, fFiEkH
B2 . UK BB R R HAUH &, AR R R DXORIR) 22 57 ), i BOBRAIR A X 38, oK H &K
(1721 22 S

EEMA
VY1148 BHTHRIT H (2022 Y FS0536) 5 B

SE 3k
[1] EBRlg, =&, AR, 55 1960-2009 4 1 [E 4 Z= X PR o (IR S I S RRE[]. SR AT Tk R,
2012, 8(1): 8-15.

[2] Yan, Z., Jones, P.D., Davies, T.D., et al. (2002) Trends of Extreme Temperatures in Europe and China Based on Daily
Observations. Climatic Change, 53, 355-392. https://doi.org/10.1023/A:1014939413284

[31 XUBAEK, Hf, B o [ A = P9 A (G R R AR S H R ROA R R 0 B 0], i U5, 2021, 40(3):
603-620.

[4] BhKEK, R, 3. A E AP ER R SR S RE R 5 R A FER IR R[] S S,
2021, 26(1): 1-17.

[5]1 REEBA, T, 28, & RELEHGERE SERPRREMEL]. KAFE, 2020, 44(5): 1125-1140.
[6] FEREE, Dk Hr— A RE RS (WRF)E Py R #ER[I]. HhERRL 2R, 2011, 26(11): 1191-1199.
[7] B#kis, =34, Chen Fei, 5. e R AR <R 1030 1 B RERI]. SRS 4, 2016, 35(3): 574-589.

[8] HZ&, Hé, ZME, 5. XA A E 78 b XS0 AN B KA B 1) 3 70 B4 1 i 22 4 i [9]. KR =,
2016, 38(1): 77-88.

[91 E#FE, TR HT MIROC/WRF kB b [ A e RO RBSI]. A 550 7T, 2013, 18(6): 681-692.
[10] BiRd&HE, H0OREE. WRF LU G 7 20 B iR R SR 2], 5 X#FJE, 2016, 33(4): 718-723.

[11] ®8ar, B3, IR, RIEA RN IGR 2 ARHED]. LBURLELY, 2011, 39(24): 14945-14947.

[12] 0. b BRSO B K S I SR 7 [D]: [ 22 Anie 3], Bilg: SRRIMWK %, 2017,

[13] kWA, BEEAE, W, &, F 505 R AR A0 X I RE S R I A MR A (R 7 e A (3], 5 X 2
2021, 44(4): 897-905.

[14] BRBIA, XIS, BREE, 5. I 60 47w JR AR L bk < = R 5 0 H B2 2 i —— A T b X A B[]
RS %, 2018, 37(5): 1188-1198.

[15] EAELE, XIFE. AR RN AR RS S B R [J]. B TAERRE, 2012, 14(9): 55-63+84.

DOI: 10.12677/ag.2022.1211141 1455 HUERRL =RV


https://doi.org/10.12677/ag.2022.1211141
https://doi.org/10.1023/A:1014939413284

	基于高分辨率资料同化数据对青藏高原极端低温特征分析
	摘  要
	关键词
	Analysis of Extreme Low Temperature Characteristics on the Qinghai-Tibet Plateau Based on High-Resolution Assimilation Dataset
	Abstract
	Keywords
	1. 引言
	2. 资料和方法
	2.1. 资料概况
	2.2. 研究方法

	3. 研究结果
	3.1. 极端低温指数空间分布特征
	3.1.1. 极值指数分布规律
	3.1.2. 绝对指数分布规律

	3.2. 气温与极端温度指数分区特征
	3.2.1. 区域气温变化与指数年变化特征
	3.2.2. 区域极端温度指数季节特征


	4. 结论
	基金项目
	参考文献

