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Fig. 1 The location of Three Rivers' Headstream Region and meteorological stations
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Fig. 3 The change of annual and seasonal precipitation anomaly in the Three Rivers' Headstream Region during 1960-2015
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Tab.1 The average, maximum, minimum value and range value of precipitation in different ages in the

Three Rivers' Headstream Region (mm)
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KITIHIX 445.71 430.41 42925 462.60 419.48 454.08 488.65
Mokt BBITHIK 67230 613.50 672.30 656.15 626.45 666.40 638.40
B IR 643.70 667.63 603.98 635.07 546.85 613.90 582.17
KT IX 562.80 479.51 474.40 562.80 472.40 560.22 557.57
Mok BRTLIRIX.  394.10 421.70 424.05 424.90 394.10 431.30 456.40
FAME BT 395.22 414.58 42735 462.18 440.40 409.78 458.80
KITPHIX 352.37 374.97 395.03 352.37 361.93 392.93 376.12
Mk RTLEIX  278.20 191.80 248.25 231.25 232.35 235.10 182.00
e 2% BT IX 248.48 253.06 176.63 172.88 106.45 204.12 123.37
KATIEIX 210.43 104.54 79.37 210.43 110.47 167.28 181.45

TR, JRAERTART X, (HHARRE K S 2 E fm (B13) . B TERImERIX sz g
R ZERAERE SR EL, ARRE KA B, B 20 22 60 ARA0AN, AR/ f s B K
L WMEYE TN KYTRIX, X2 WX, EE X AR K AR T 2 (),

AR BRI, (K13), NS TFIRXFEKIERE, BT, SmiExX 3
HEERAN IR P A HRARKE. GRIBTTIRIX E 2 | SR XA K S 55 st ,, KT
JR X ZERE R AR PR B AR B B RBORE, BRfkFAh, KL, 3
VR X Z=R K AR SIS AR, TRV VTR X A& 2R e K AR AR s XU 70 72 35 S T HAB I X
HE—2E X, B ARACTLIR X AR S RE AT RS TV 7L . B, (H R R e g
JEARNT IR e, VRVIIR ., R IR R G, B I

2 XTI 3 BB g8 KA ARARRE K AR shge it 6 (1) mIg, 4F . EEBREKIE20 e
70 AEAXRTH-80 AR /20 T2 90 4E AR f5 HH-21 4l 10 RIS 2, WAHXREET, 20
T2 60 4E1/80 AL 1 11-00 4EAR 5 /21 142 10 4EAR AT 5 MK A /b, IARX T3, 20
22 60-90 4FARE IR X AF | B Z=RK B IR AT/ s B ZERK &R H 20 42 60 4
ALk TR, 20 tH22 80-90 4F AR A 55 BE e %, 20 42 90 AR URWILI K
HORIU A G, BRI DXAE 20 tH20 90 AR5 A AR ARG 1 R R 55 T A IX ;. RKZERERK
HTE 20 22 60-70 4R A 13/90 ARG S B-21 tHhal 10 4FEAAHT AW 2, 1M 20 tHE42 70-90 4
oA 21 22 10 4R AT IS DA /D, R VTIR X 20 tH42 60-70 44070 2056 1 i 1] 45 HiAth
PR DX I SaZe 475 AR IX 4% U8 X A ZR [ /K 36 AR [ 20 122 70-90 4FAX/21 122 10 4%
RATIE IR Z, 20 40 90 4EAC w03 -21 tH42 10 4EARRT S 2L, IR VLR X IR LA it
T 45 At PR YR X 7 10a 2645

2 LI X R L) i il X AR R B K R et 2 (3R 2) AT, 3AFIRIX R4
PHIET 1961-2010 4F- 75 58 i SR A HE R, BREGTTIR X BRSNSV I AT . KT
X AR T p T X P X A, AR R X A, RO, RIS
BEAR—, 7T DX IR 2 B 5 i e SRR, (L5 8150 b DA ERATS S AR SR X

{5 B ANUSPLIN 1 TR /K B 23 [BME,, 2i B %8 Tk . S48 % m, HAL
PR B B R, JEWE S TR R R 2200 b | = R X (%) 28 [RE (™, SCrp it
AT TRRGEIXAE . ZRRKZS IRl (1 4) . 4T, =7 X R#EK 25 8] 43 A



93Y] XIEET 552 1960-2015 4F i — VT M X FA /K i 25 R AE 1809

®2 FEZDILERAEREDMXEKESEMERILER

Tab. 2 The increase amplitude of precipitation in the Three Rivers' Headstream Region and its surrounding areas

X3 WhIE B H IR B (mm/10a) [X 3 WhIE B T FE (mm/10a)
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Fig. 4 The annual and seasonal precipitation in the Three Rivers' Headstream Region during 1960-2015
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Fig. 5 The trend decomposition of annual precipitation in the Lantsang River Headwater Region based on EEMD
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Fig. 6 The trend decomposition of seasonal precipitation in the Lantsang River Headwater Region based on EEMD
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Fig. 8 The trend decomposition of seasonal precipitation in the Yellow River Headwater Region based on EEMD
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Tab. 4 The period, correlation coefficient and the variance contribution rate of the annual
precipitation in Three Rivers’ Headstream Region during 1960-2015
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Fig. 9 The trend decomposition of annual precipitation in the Yangtze River Headwater Region based on EEMD
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Fig. 10 The trend decomposition of the seasonal precipitation in the Yangtze River Headwater Region based on EEMD

MAKARE | FREK RS TR E (R5), BRIETLIRIX E 223K Hurst $581 < 0.5

A, WRGE X AR K R RK A = 227K Hurst #8401 > 0.5 (K VTIRIX Bk Z=R# 7K Hurst 5500
0.51). BASkUL, BFEXAE. ZEROKEAMBENL > F > >8> 2, WRILKE
X HZEREKE T, KITIE X AKEERRK G T 5538, WHos XOHAAE . ZRRKEAR R AL
A 2 IR RS AR (DA —Ben 1, oK a3 ) .
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Tab.5 The Hurst exponent of seasonal and annual precipitations in Three Rivers' Headstream Region
. K 751
AR K i FERK RS Vien kR K s vier
TR X 0.552 0.822 0.493 0.546 0.729
T Y X 0.606 0.579 0.596 0.633 0.863
KITIRIX 0.652 0.696 0.677 0.51 0.787
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Abstracts: The Three Rivers' Headstream Region in Qinghai Province is the area with the most
fragile ecosystem in China, its annual changes of the precipitation in the growing season are the
key to the security of the water resources and the sustainable development of the ecosystem in
the local area and the lower Lantsang River, Yellow River and Yangtze River. This paper
studied the spatial-temporal characteristics of the precipitation in the Three Rivers' Headwater
Region during the last 56 years by using the linear regression, Mann- Kendall test, heuristic
segmentation algorithm, R/S, and EEMD et al. The results show that there is an obvious
difference in the spatial-temporal characteristics of the precipitation with the variation of area
and reason. The results are as follows: The precipitation series of study area showed a weak
trend of getting- humid, and it increased significantly since the 21st century, the climate
tendency rates of precipitation in the three sub-headwaters region are not the same; The annual
and seasonal precipitation decreased from southeast to northwest, the summer precipitation of
the Lantsang River Headwater Region and the autumn precipitation of the Yellow River
Headwater Region decreased weakly, the areas where precipitation reduced weakly spotted in
spacial distribution, the order of seasonal precipitation climate tendency rates of the Lantsang
River and the Yellow River Headwater Region are spring, winter, autumn and summer
precipitation, while the Yangtze River Headwater Region are spring, summer, winter and
autumn precipitation(which are all positive); The decadal variation and the climate tendency
rates of precipitation are more obvious; The multiple correlation coefficient between the
climatic tendency rates of precipitation in spring, summer and longitude, latitude, altitude are
significantly higher than that in winter; There was a wet turning signal in the middle and late
1990s, but the catastrophe point of the precipitation time series occurred around 2002; Inter-
annual and low-value Inter- decadal prominent period are the main factors which caused the
precipitation variation; With the exception of summer precipitation in the Lantsang River
Headwater Region, the other seasonal and the annual precipitation changes showed a trend of
different getting- humid; By comparison, the precipitation change in the Yangtze River
Headwater Region is more representative than the other two regions in climate change of the
Tibetan Plateau. Therefore, it is necessary to continue the research with more characterizing
methods to further improve the detection accuracy of the variation process of the characteristics
of climate series.

Keywords: Precipitation series; statistical characteristics; EEMD; spatial and temporal
evolution; the Three Rivers' Headstream Region



