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Abstract; The Tibet Plateau is the " driver" and "amplifier" reflecting the climate change and also known as the " The

". As an important part of the Tibet Plateau, the Three-river Source Region plays an important role in

world” s third pole
water conservation, climate regulation and ecological security. It is found that the high temperature phenomenon in Qinghai
will become more frequent in the 21st century, and the warming rate will be greater than 0.30°C/10a. The increase of
temperature will not only directly affect the change of extreme temperature, but also cause extreme climatic events such as

high temperature, drought, rainstorm and flood, thus affecting the natural ecological environment and social economic
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activities. At present, studies on climate change in the Three-river Source Region mainly focus on the days of extreme
climate events and the analysis of climate abrupt change, but there are few studies about the changes in frequency and
intensity of extreme temperature events of different baseline climate states. Using the daily maximum and minimum
temperature data of 23 national meteorological stations in the Three-river Source Region from 1961 to 2020, four climatic
states were divided, including I (1961—1990), II (1971—2000), III (1981—2010) and IV (1991—2020). We
analyzed the spatial and temporal distribution characteristics of threshold, frequency and intensity of extreme high
temperature and extreme low temperature events in different climate states and explored the reasons for their changes. In
terms of spatial distribution, the extreme temperature threshold basically shows that the higher the altitude, the lower the
threshold, and gradually decreases from east to west. There are certain asymmetric warming characteristics in different
climate states. The spatial distribution of the frequency and intensity of extreme high temperature is better than that of
extreme low temperature, which shows the radially spatial distribution characteristics of the first and second climate states
decreasing from west to east and the third and fourth climate states increasing from west to east; In terms of time variation,
the frequency and intensity of extreme high temperature show an overall increasing trend of weak increase-rapid increase-
slowdown of growth. However, the characteristics of time variation trend of frequency and intensity of extreme low
temperature in different climatic states are not all consistent, which is manifested in significant increase in frequency,
decrease in extreme-increase in frequency, increase in extreme-significant decrease in frequency and decrease in extreme.
The decline of extremes is consistent with the implementation of ecological protection policies in the Three-river Source
Region. After further analysis, it is found that the extreme temperature is teleconnected with multiple circulation systems,
and there is a good causal relationship. The carbon emission of country also has a good lag response to the time series change

of extreme temperature.
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Table 2 Extreme temperature thresholds of different climate states in the Three-river Source Region
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Fig.12 The first mode time variation trend of frequency and intensity of extreme low temperature in winter in the Three-river Source Region
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Table 3 Correlation analysis of extreme temperature threshold, frequency, intensity and geographical factors in different climatic states in the

Three-river Source Region

(& Threshold values BB Frequency B Intensity
RS R s N e e . .
: . e i g ik [l A e Tk e R e s e 1k i AR
Climate Geographical . . .
Extreme high Extreme low Extreme high Extreme low Extreme high Extreme low
states elements
temperature temperature temperature temperature temperature temperature
I i 0.39 0.13 -0.25 -0.27 0.07 -0.09
R 0.55* 0.40 -0.16 -0.30 -0.12 -0.10
3% -0.95* -0.80"* -0.04 0.40 -0.12 0.27
I E2Epiy 0.38 0.17 -0.28 -0.31 0.08 -0.19
)3 0.53"" 0.40 -0.67"" -0.24 -0.43"" -0.30
(3577 -0.94" -0.81"" 0.57°* 0.40 0.23 0.31
1 iz 0.37 0.17 -0.24 0.07 0.50 -0.12
7 0.54"* 0.39 0.46* 0.42"* 0.77** 0.41
557 -0.94* -0.80"* -0.08 -0.20 -0.62%* -0.20
v g 0.39 0.19 0.16 -0.08 0.02 0.18
7 0.56"" 0.37 0.67** 0.09 0.60 " 0.20
T -0.95"" -0.81"* -0.34 0.03 -0.25 -0.11

* Fn PRI 0.05 15 BER S ; *° F/m B M@ 0.01 [FREA R

Xt =R DA S R AT 5 B2 T 48 DS HE T i | AL BRAR SRR AR R ORREA T A 2 R PR S &
K6, FE— 20 X i RS AV R B A T8 . thaR 4 AT, FRAEAR 7 B 2 Ui 358 1) JE DR 9 R s  R Ar
AR A B T 2 A i e R AT RS8R JEE RN B A% 22 AR, ELAFAE 3 AR S 2 AR R AR HEROR =TT
5 DX i e R T A 22 AN, = YT DR 75 Y 2 AR I TS SR RN i s T TR 56 B AT 5 ) TE A 5%
P AEA ORI 1A% 22 G0 , 150 Ity DB HE AN — R 2% s XA i e 1 728 P 7 A B4 5 T 5 X6 QT DX
JEEFR ORI S AP AR BT ARG 38 , i = 30 1 4F 2 AR Rl A 6, 28 WU~ BRI £ 1—2 47 3] 1a] # n] BE 22 % i
IR IR AR RO BRI, OO T 2 AR IR R HE IO I AR i E T AR A 22 RN R
VA7 B SO I R M R i AP L 54 2, T AR I M R A L~ 3R A X 2= 2 v i 403 G R 5 555
R AR R , AN IR N BE R HE AT R SR ARG i Rl 5 EE A7 AR G (EL AR o o 38 PR AGL 6 A 22 2R 5

R4 BEREARXRZRL] (19972019 4F)
Table 4 Granger causality test (1997—2019)
B R R B WM AR FX A
The explained variable The explanatory variable Time lags (Jonfldejn'ce (Jorre:la.tmn
probability coefficient
A i e WY AU R S AR R 3 0.0266 " 0.477"
Extreme high temperature SR IR ) 1 o 4 R 3 0.0415" 0.417"
Hh R HE L 2 0.0359 0.553**
e B ORI XA 0 i EE R A 1 0.0147* 0.556
Extreme low temperature 2 0.0002 ** 0.820"*
TR BRI 2 0.0227* -0.737""
SREE AR A 3 0.0447 * 0.447"

* Fe7R8 B FEMEE T 0.05 15 B ; » + FUR WM 0.01 (FRERER ; 1 A0S IR , b 2 TG 0 45 2R
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