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Fig. 3 The annual variations, mean monthly precipitation and seasonal variations of precipitation in Delingha
during 1956—2018

T4 Uy 7K Sk 1) - 35 3t 4 ) 50 DX AR 4 o
T 1) %) R K 12 RSP B SOR AT TR, S5 SRR I
Yy i MR /K 6 R %5 (r=0.74) (& 5a) , F- Xy i
FF- 2SR AR 52 TEAR DG OC & (r=0.31) (¥l 5b) . {E 7
VE R, P34 I 12t RT3 S AR R AR R A 1
T s (0 B AE 1964—1983 4F[i] , Vi BE TH i, B8
Wi AR /N . 1990—2000 4, IR AR R B TH B

B, TP e 2 60 Z2 AR BRIk (181 Bb) .
I, R APF R E R R BN R 2%

M=K SR A 98 e — T A8 G A A Rk S5
AR BT 1 T8 I X AL R AT I A I S A K S

BAFAETAS . MK R 00 T 2 B T 36

5 ANZA ISR AR T, RS % Wit s REAR J
B 4 A AL A AR IR 5 SR T % T 1 R



o541 B IR A5 T R R SR AR AL 60 22 4R A SRR 1AL - SR F AEA IR 7K SO e i 35

24— (a) 2= 25— (b) 16 (c) HF

% 204 Y=0.103X - 19339 3 20 S Y =-0.008X + 23.58

E 18- Es g -

i . iz H 8-

B 124 %= 10 B

7 A & g ,

% 8 B 5 = 4]
4 | T I T l T I U [J | T I T | T I

1960 1980 2000 2020 2 4 6 8 10 12 1960 1980 2000 2020
Fh Ay 4y

603 (d) ZF 287 () ”KZFE 8.5 () £FY =0.004X + 15.04

2 30 Y =0.289X - 555.52 2 241 v =0.134X - 254.83 £ 8-

£ 404 = 207 =75

il:3 30_- iy 16_- i R

2 V7] & 107 £ 4]

20 T 12+ g ]

B 10_- B 8; H‘G.S—
O————T——T— =77 b——T——T——— T

1960 1980 2000 2020 1960 1980 2000 2020 1960 1980 2000 2020
o ) 3

4 1960—2020 474 Iy 7K SCl - P ek A AFE PR AR AL 7 P 2493 ek A1 240 i A 22 AR AR
Fig. 4 The annual variations, mean monthly discharge and seasonal variations of discharge in Delingha during 1960—2020
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Fig. 5 Variations between the average discharge, tempera-
ture, and precipitation over the past 60 years in Delingha
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Fig. 7 Evaporation, mean wind speed and sunshine hours recorded by Delingha meteorological station over the past years
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Warming and Humidification of Climate on the Northeastern Qinghai-Xizang
Plateau Over the Past 60 Years: Evidence from Hydroclimatic
Records of Delingha

ZENG Fangming**, DONG Bo"**, ZHANG Xiying"?
(1. Key Laboratory of Comprehensive and Highly Efficient Utilization of Salt Lake Resources, Qinghai
Institute of Salt Lakes, Chinese Academy of Sciences, Xining, 810008, China; 2. Qinghai Provincial
Key Laboratory of Geology and Environment of Salt Lakes , Xining, 810008, China; 3. University of
Chinese Academy of Sciences, Beijing, 100049, China)

Abstract: The variation of hydroclimate in the Qaidam Basin has a significant impact on the construction
of ecological civilization and development of economic society in this region. In this study, meteorological
and hydrological records in Delingha over the past 60 years were analyzed and the results showed that both
temperature and precipitation presented a significant upward trend. The warming rate from 1956 to
2022 was 0.45 °C/10 a, and the increase rate of precipitation from 1956 to 2018 was 26.6 mm/10 a. Over
the past 60 years, winter temperatures had risen the fastest, reaching 0.75 °C/10 a; summer precipitation
increased the most, up to 17.1 mm/10 a. The average discharge of Delingha hydrological station also
showed an obvious increasing trend, with an increase rate of 1.03 m*s/10 a from 1960 to 2020; the fastest
increase rate of 2.89 m%s/10 a occurred in summer. The average discharge is mainly controlled by precipita-
tion, followed by the impact of temperature. The Mann-Kendall test showed that the variation of average
discharge had a mutation point in 2009. Although the evaporation from 1973 to 1980 was at a high value,
the evaporation from 1956 to 2003 showed a downward trend in general. The average wind speed was
probably the main factor affecting evaporation. The moist index (precipitation/evaporation) showed an
upward trend, indicating that the climate in Delingha is getting humid over the past 60 years. The rising
areas of Gahai Lake, Tuosu Lake, and Qinghai Lake, as well as the increase in vegetation coverage in the
Qaidam Basin, further confirm the humidification and warming of the climate on the northeast
Qinghai-Xizang Plateau.

Key words: Qaidam basin; Northeast Qinghai-Xizang plateau; Temperature; Precipitation; Climate
change



