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Abstract

As one of the mostimportant ecosystems in the Qinghai-Tibet Plateau, the Qinghai Lake Basin not only
controls and regulates the ecological environment of the lake basin, but also is the intersection of the
three major regions of the western arid region, the eastern monsoon region, and the Qinghai-Tibet
Plateau. Study on the evolution of hydrology and water resources in the Qinghai Lake Basin is of great
significance to regional ecological security and economic development. Using meteorological obser-
vation data combined with measured hydrological data to analyze the evolution law of water re-
sources in Qinghai Lake Basin, the main conclusions are as follows: (1) The basin is significantly af-
fected by climate change. The basin as a whole shows a significant warming trend, with a warming
rate of 0.38 °C/10 a, and a warming of about 2.28°C in the past 60 years. (2) The precipitation in the
basin is mainly concentrated in June-September, accounting for 77.4% of the annual precipitation.
The maximum monthly precipitation is in July, accounting for 23.1% of the year, forming a single-peak
feature with distinct dry and wet seasons. (3) The annual distribution of runoff in the basin is uneven.
The maximum runoff for four consecutive months appears from June to September, and its runoff ac-
counts for 76.3%~81.0% of the annual runoff. After 2010, the amount of water resources increased
significantly, and the basin showed a change of wet-dry-wet in the whole time series. During the pe-
riod from 1956 to 2020, the water level of Qinghai Lake generally showed a trend of decreasing first
and then increasing. (4) From 1956 to 2004, the water level generally showed a downward trend, and
the water level continued to rise from 2005 to 2020. The change trend was consistent with the change
trend of temperature, precipitation and water inflow into the lake.
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Figure 1. Distribution of precipitation representative stations in Qinghai Lake Basin and its surrounding areas
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Figure 2. Monthly temperature change trend in Qinghai Lake Basin from 1961 to 2020
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Figure 4. Characteristics of annual distribution of precipitation in Qinghai Lake Basin
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Figure 5. Precipitation concentration trend in Qinghai Lake Basin
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Figure 6. Precipitation concentration trend in Qinghai Lake Basin
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Figure 7. Trend of precipitation non-uniformity coefficient in Qinghai Lake Basin
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Figure 8. Trend of annual precipitation in Qinghai Lake Basin
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curve of modulus ratio coefficient

9. BEHRIEMEKRTN ., R ERZE

33. KEFFEERT T
3.3.1. ERTN S

F RN OR 2 B DL K FVK S Bl ANA N, ZANATR SRR AE N AN &), sk
BRIUNAZREHIE 6~9 A, HARE S SFERMER 76.3%~81.0%. KA RMEZ HIE 7 A,
HAREWIAERREN 26%L 4, w/NAERE RAE 1~3 B4, NESEFRREN 1%. LA 10,

30 HAaEH G

WA G [

Figure 10. Annual runoff distribution map of representative stations in Qinghai Lake Basin

10. FEEMRBARBREREFADEE

BRI IRAS R AR BRI A AR & b LA, DL 11, gl f ok DU A 42 & RG34
ffash, 78 20 4l 90 FEfCIAE] 84.7%, | 2010~2020 fE[5 A 78.6%. WIIELukFas k| JAT 3 v W] &6 A DU H
BimERE LB, B 20 HA 60 F4HT 74%, F) 2010~2020 F LF N 77.5%.

B (%)
88 —o— i MY 1 i —o— N 5Lk
84.6 84.7

84 823

80.1 - 79.9
80 78.6
76 78.0 77.8 7.5

) 76.1

2 74.0 73.9
63 . . . . .

1956-1969 1970-1979 1980- 1989¢ﬁ 1990-1999 2000-2009 2010-2020

Figure 11. The change of the proportion of the maximum April runoff in different years

E 1. ZRAMARRE SEFARIFRELE

DOI: 10.12677/aep.2025.155099 886 IR AT


https://doi.org/10.12677/aep.2025.155099

B %

THE W E IR AN A REL, S HIAN R AT IR R s A 5 RECEE, WA 12,
AR Z A PIAY S R E0 0.51, FARPREIL 2R YO 2 4IRS RECN 045, F4%
FrAsf 2 EAbass . HEBREAA B ARENE 1956~2020 R T14251, YR AR E N 4L 7E
1956~2020 “E[A]H S IES, RV WA A 2 BC A R 33 5] .

06 1 T I —em B
051 s - 0.52
B 0.50 < 0.50
r 0.5 ) 0.47
by
& -
045 | ’ 0.46 - 0.47 0.45
0.43 0.44 0.45
04 . . . .
1956-1969 1970-1979 1980-1989 1990-1999 2000-2009 2010-2020

Figure 12. Variation of non-uniformity coefficient of representative stations in Qinghai Lake Basin

12. EEPRBRARBTHRBTILE

3.3.2. FRTBHIH

TR B ARAA U AE 3.0~12.6 Z[A], 272 ¥ C, 1 0.24~0.53 Z[A] o H A IGA] A BRAR iz el 24,
WAELE N 12.6, ZZEREC, 7 0.53; FHIFHALMWDEIRRE L N 4.7, ZZREC, N 033, didZithiE
FH m-k RIS 2 X AR R AR, & XERR T fEL, WK 13.

80 K

P (10%0%)

20 y = 0.2751x + 32.923
R* = 0.2057

1956 1964 1972 1980 1988 1996 2004 2012 2020

G20

50 q
HuFK B

y = 0.1864x + 14.323
40 R* = 0.2039

i (10%m%)

1956 1964 1972 1980 1988 1996 2004 2012 2020

oy
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