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Fig. 1 Topography, main rivers and hydrological stations of the study area
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Table 1 Annual basin average precipitation in the study area(1980—2015) BT . mm

FEiflstAS CGDPA  CNOS. 1 CMFD WFD MSWEP || #=#l%i5 CGDPA  CNO5.1 CMFD WFD MSWEP
HITik 422 417 394 385 434 [HJH 608 685 603 605 659
A 462 451 443 430 428 EER 606 655 597 564 623
iy 562 585 549 534 560 TN 636 695 658 641 694
EOLES 527 571 530 518 536 [E-2U 378 230 399 499 306
PRI 468 472 398 272 461 FhF 425 480 21 499 355
4 578 654 556 552 616 W 467 535 461 523 400
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Fig.2 Normalized river runoff in the study area and its 10-year moving average
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Fig.3 Turning point test of annual river runoff in the study area
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Fig.4 Normalized river runoff and precipitation anomaly in the study area and its 10-year moving average
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Table 2 Trend of annual basin average river runoff and precipitation in the study area(1980—2015)

BT, mm/a’
1980—1999 4F 2000—2015 4
i s
S CGDPA  CNO5. 1 CMFD WFD MSWEP ES CGDPA  CNO5. 1 CMFD WFD MSWEP

BTk -1.98 -2.60  -2.25 0.34 -1.78 -1.55 2.59 6.21 -0.07 2.86 -4.74 5.97
Ul -2.41 -1.72 -2.69 -1.29 -1.53 -0.82 9.31 8.89 8.44 6.89 1.83 9.16
Hh -3.98  -2.64 -4.37 -1.86 ~1.44 -1.90 6.45 8.63 13.96 6.34 2.66 8.43
EhZ -4.23 -2.81 -3.81  -1.00 -2.27 -1.90 3.39 10.29 13.10 6.15 2.61 7.98
Wy -0.27 -1.06  -0.10 -0.65 -1.28 -0.82 4.66 9.24 10. 64 5.35 7.66 6.54
BH# -2.32 -0.82 0.28 0.88 0.10 -0.90 4.01 6.19 0.98 0.43 -7.27 5.06
IH M 1.97 1.74 0.83 3.85 2.11 3.39  -5.93  -0.05 -5.47  -4.40 -7.07 1.29
3 EM 1.55  -0.14 1.04 0.01 0.37 2.37  -8.97  -2.24 -8.26 -6.62 -9.49  -1.25
T 2.47 1.18 .13 -0.24 3.66 4,03 -10.10  -4.53  -10.88 -8.69  -12.26 -3.33
WA 1.36 1.94 1.19  -0.08 2.01 2.30 -10.94  -1.63 -5.34  -0.59 5.28 -0.51
B3] 2.10 3.37 3.03 2.40 2.41 3.65  -7.79  -3.29  -11.56 -4.82 7.82  -0.91
WF 3.17 4.33 3.04 5.28 3.00 3.49  -6.77  -4.31 -12.14  -6.00 6.52 -0.72

NN SN e e N - 23 % NN £ 1 L R o (T 1 B R K DR G R U oY 2 W (EN 5 & &7
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e, LLEFRIRBEKI D EAFRREEKI, EELO IR RIS R AL, WSS R AT LA S, B
FIXPIREK E I E WL 2 57, 7F 1980—1999 4%, JFSKE/KIG I, BB D, mFE 2000—2015
AR AR b R S A5 TS R A R e o 55 B TR 4T A AR I 2R 8L, BFSE X 91°E—101°E | 29°N—35°N i
el p AL o L E AT T, S5 R an&l 5 iR, RV R TR K Bl S 1) oy SR et =5 0] B & Prife gy, 3
KABAF 3 FLER AL T 32°N BFFSI, 101 B AR 7K SCk Al A K SCul A7 T 32°N BF AL, X 2 IR K AR It
A R B 23 ] 43 AR O — B

L, LA X AR AR K AR IR v DL B, 35 T AR LA DR R i v 1 — 0k, 78 1980—2015 413
[E#RLL 1999 4F Rt i, LB IR e J5 3 i A8 (st B, me s s N S A B, RIS Se ke
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Fig.5 Trend pattern of annual precipitation in the study area

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Dipole spatiotemporal variations of river runoff in Eastern Tibetan Plateau*
TIAN Fugqiang', LI Kunbiao', HAN Songjun®, NAN Yi', YANG Long’

(1. State key laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China; 2. Department of
Irrigation and Drainage, China Institute of Water Resources and Hydropower Research, Beijing 100048, China;

3. School of Geography and Ocean Science, Nanjing University, Nanjing 210023, China)

Abstract: As a typical cold mountainous region, the Tibetan Plateau (TP) is characterized by complex water cycle
processes, including snow and glacier melting, soil freezing and thawing, and rainfall runoff. Driven by global
climate change over the past several decades, discharges of the major rivers on the TP have changed significantly,
influencing the water resource utilization and ecosystem in the downstream regions. This study analyzed the discharge
variations at 12 hydrological stations in six major exoreic TP rivers from 1980 to 2015, including Heihe River, Yellow
River, Yangtze River, Lancang River, Nu River, and Yarlung- Tsangpo River. The precipitation variations in six
basins were also analyzed based on five datasets. Results show that the runoff of stations located north of Changdu-
Jiayuqiao decreased before 1999, and turned into an increasing trend after 1999. The stations located in the South TP
had reversed runoff variations. Such variation can be described as a dipole spatiotemporal variation pattern. The
precipitation variations over the TP were similar to that of runoff, showing a dipole pattern with reversed variations
bounded by 32° N. These findings are helpful for runoff change mechanism understanding and projection under

climate change, providing a scientific foundation for water resource management.
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