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1 r ] [T Bl K SCHBERATFST , A0 38 2 A I) Ry 1949—20224F, SCHRIE N (B
25|30 % 5] ) (Science Citation Index, SCI) . { T.#2%5|) (The Engineering Index, EI).
(e WA H B ) . (P cH&R2#5] 0 5]) (Chinese Social Sciences Citation
Index, CSSCI). W EFEG| C8HEZE (Chinese Science Citation Database, CSCD) K [E
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Fig. 1 Changes in the number of papers published in the journals of the six retrieval sources in the field

of hydro-geographical researches on Chinese international rivers
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Fig. 2 Spatial distribution of the study areas of the papers published in the journals of the six retrieval sources in the field

of hydro-geographical researches on Chinese international rivers
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1980—2016 4F- i 55 a7 — EfJ YA 35 3ok 19 411 34 0 22 S 1 iy a3, AR 0k
0.30 °C/10a, FREK RN R/D—Z—D—Z R RRIRE", Tt 9 E T RER
F— 1, SR —E EE R AR AN A LAVK N Bl R, AR R R L A
40.6%", FiIT 2050 4FFT vk AR GO RREesg i, (HARmK “$3.57 Bk, vk)IiB 46
B FEO AR TR,

B A YL 38UE 1961—2014 4 A ] AR 2 B Tt 3, FHIE R AE 0.20~0.60
°C/10a Z )" BEAAYEG N, B TEZE UL DL 2.3 mm/10a i3 R A, BEIKTE
1979—2018 AF#E AR I 3G hka s, K E AR LE R 2.5 mm/a™; 1961—2015 471 [H]
BT S AR Ui e eI SE s 5 1 (R AR AR A, BT ASAE 1992 4E Y5 ROk . W TEZR LK
T AT S UK AS AR AR S G A DT RRRARKIR R 39.62% . —2.74% . 32.32%1%2.30.94%"",
ZRAEARALTE RS AT VT s R /K AN AT RER s L, T RR K AN AT BB o
F S,

AT AR L R BRI 3, AR RIS IR K 5] 0.36 °C/10a, KBl
SRR AR ERN BE, 1960—2009 4F 8 15 0k 4 25 % 75 25 i S A7 A i 2 o n
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TRV TR 1958—2015 4 (] <l 4 i & 3 ik 34 H ARz ol 3 5 T 1 i YR AT 3
B VSV K AR R Rk, R R PR G, AR . B
IR R AR R B 1] 2843 514 0.26 °C/10a. —4.2 mm/10a K —14.9 mm/10aP", A5 778
AR IR Y VT — VR STl R SROK G IR, 2 R KGR, AF R 27 i AR 4 2
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FHARA BV IB TR A RE HL AL K, R HRER S,
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BEFE U AN R SR AN T B4 sl 2 (VLo AR AR I 2 S s Dk A, AR R 4351
H-3.5642.m*/10a }¢—~4.45 /. m*/10a, HAZRIVTRGf2 s/ b s 2 FEK & s &
TCVT 2RI AR e P A ) R B2 S, AT ST s WU — AR MO T AR I A AF P 4
FLARFAE"

FETHE 3.0 CCHUTE =T, K UR T M e DR 32 B [ PR 4% I B AR K BT #0Ks A B
s, (HARRIE R B A KA S o T PR YT R T () A e LAk, 21 g 70 4R
AR 2 AT I R A A S A I B R A i g T s R (1985—20144F) g
(7.3:11)%52(9.5£11) %, Wl SR IAT | A&7 K v VLA AR AR AR XS 45 /0y, LB g 13 40 391 o
(1.5£9)%. (1.9+5)% 2 (2.6£7)%" ",

2.2.2 Fdbt X EBRAFE UL E BRI AL A I P R 5 X R e A AR A i 7 i
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1962—2013 445 /R S5 W] sl & 2 . B[y 28 By LT sl AR Rk o i 35 T, HLH R
Bk, HARARME A Rk F) 17.9 mm/10a, 17.5 mm/10a K2 17.4 mm/10a (3 B4R HR%
KA 191.2 mm., 197.3 mm [ 189.8 mm) P2,

PRI 1) B 2R W AT DA i 1% o ST EELBE D 0 e AT, TS 400 25 2 AT
AL, AR RS F R, & RUSIIAIR AL . K FUE AR KoK AR e Ak 2 A S IR )
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RO SR LTS IR T AL K| A T A, DA e S A
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VUL Hb X [ Fryn] 3 b A Pa b T 52 XA AR A A T el SR T s Rk g e+
A TR B A, AR SO RE X S A AR T g o oy SR, AR R R K et F /N el A
HB25 KK SCIFA L FEAY AR, BRI KT, H i T HIERANA AR, £
WhBETRAN TR TS 2 M ZEECE s R T oK SRR, R T
BN, ARJRAE AR SR AR AT, SR T RE IR B vk T A4 0, VK Rlk
WA R, ZE AR AR, 5 X KSR R K S K S RlK R 25 i K 9EUR
RESHIMMESES, KSR AH M R, 30T 5 5 850k AR A RN [ Bl 3 4 v 45
(AR N2 e WS P AC E PRI oK SCGERRAS R, dE— 20 Pt S 40 kA
K G, SRR A e
2.2.3 FRACHBX EBRAG 19542012 4B e VLA 4 0 2 0 3 n g g 34, 1
EFRFN T 0.31 °C/10a*, 5 —J5 1, SR iT—R BRI K A A AN K, gk
FARAALFAL N -0.74 %/10a, H RKZAMABFBIFAN L ES, (CFHA BFHE N
P 1960—2009 AEFAFE VT LI A 0 b X AR AR i B At R BRI 3405 1897—2005 4y
YT — ] 2 JR YT = 47 1 ol 1y [ % 07 50 ol AR AR I R SR S R R A, HIR bR R
30.68 1. mY/10a (IZulh 24 278 7 i H 2604.06 12.m*) , AR LT T s/ —14
Tn—Is D AR G T SR YT — B A R ek A I 2 1M ARG AS
2.3 BIRKRERKZEFEE

S AR A vT BEHE T 2R 40 ] [ B YAl e i K R SR s (] L b e e AN A AR SR B
BEAR 3 — 2l XA i e T S S e I ) A 5 B K T T i
ILEAAERXT o R PR AR B, B T s B 4 R e S0 o AL il ) s e B K, ]
AR AR EZOKA TR, TFRETEUK 2 i, R ER O e i al e,

TR — U AT I . e d SR AY 127 A PR 2538 ROK I B 28 B3k 1339.5
fCm® ™, st AR IRt B AR TR BE RIS DL T, BERSNS VA 28T 3 ZEWrff 200 a—
18 R R K B 2 20~50 a — i85, FE T SRR, Ve VIR PO E C 2 IR & HERRIAE
Fio 2016 F0RE IT—UEA s K 235 (20154F 12 H—20164F5 H ) % 7™ 1) 5
I, IR R YR LT = AN R T I 90 AR ARAR, AES AR K, 2016
AE3—5 H, T EI S K R R R, IR AT PR 2K, B R Kk F)
126.5 {2 m*, PELN T B USRI 9 22 600~1010 m¥/s, KA7 4671 0.18~1.53 m™, 2019
ARSI U T B KA PR B AT 10 SRR AR o RN 2% B 25 IA T 5 ) R B R R 7
F AR S5 i Rk Rt i rp, NS BRFLIE AR EANK 172 fem’, — 52
FRPE LT R R ISR R TR AE FH . 78 AR I 78 T — U8 2 1Al 3t 3K S B 55 1 72
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B AR R B R X
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T3 o SN @113 i 0 L a1 o SN 3 3 =y N = Ao 7 R 87 Ny A L N - A1 Y
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BRI, ak & T R G s SR, XF 2005 AEAMAETT KIS YA T T K B,
BRI REAE NS [ B0 T BT5 S vk ARk, ST A S B K IR B A SR Do 08

] Bl 37 i Bt R B VA T A A 2 T R R R E G, AR H R AR
KK VRN 2 . ORI — A TR 6, IR E KA 5T, Rl fE
JEWE, PRRELZ WA HE . FRERAETT AT AL RO E A N R AVERLE], R A KR
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e, TEENTIRZ AR, PP . K3, KB . KA, DL X s
A I — DX o 2 2 T R % 56 2 & I 2 RIS 0 B R S T XU, dad H Ak . T
FEFNH AR G Z PR, B2 R I e 3 R ARk . fE R /K R IR A BRI FH R sk
IR R E G E IS B K A TR
2.4 KXESENAEREBEEZR

TERBRAEFZ I T, K SCERARE SR R 3 2, S FE PRyl T o 1) 5 0 S dE
Lz, XTI TR T & A A

IR G BRIR K P b AP EAG) B AR, R0 PRI AR B, 7K R e Xt ] sy
T ES A A RE M B 32 R, VeV T—VR AR A B A 2 RE M 2E — EE i, +
S _EAGHE A IR X LA W 2 R R AR R T R AZ R S R Sl R R R R Y VTR
TERITBE, AR M a2y 200 78 K SO AR LB/ NG B, A Hb £ 24 ol )
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FE BRI TT—BTARR R, B oK A S R Mt A 9 . e ST AT T R %
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i TR, XAy R A MR E A o MR AR AR SR e YT — PRI R R ] g kK SC
BT — AR E S TaSE7V AT T R T — Bl B2 R AT e ok o [ — 00 e A 162
Ak, SESRFHH, 1990—2018 412 X Iy 16 eV i M 8867 km?*Jdi/L> 2 6630 km?, Yk I =5
K 25%, O AOTIIS W L LU SE RS A TR
25 K—BEE—IRR—ETAwXER

TR EA AR VL b s . KRR AAES RGIRS E LR IIEE, X))
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UK Z 0] 0] BEAFAE FrUSURT 2810, A58 7K S e LA RS b 200 1 7K SC 2R 58 e N 2515 3
ZI E O R S ERREAL I R, ANBEXTHE G RS AL T A BRI, T KO0
FARFA X 2R, fE 2K S at & K FARIRS I AR A i, X “A—K” & &R
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P R A e S DX Byl it e 4 T e N 1 95 4 B b 1 D ™ EE AR L i L
BRI o B, I SR el — B BV LA R K R 4L, T UAE L T 95%
FZK YRS LR 1/3 (I ok H R 1 RS, IR 2.37 12, WiiHE] 2050
AR IR 3 3.83 A2, RV AR R T R e SR B AR R R AR A B A T, R AR AR SR
TC I I BRynT S8 Ve ) AN 8 in %) K 75 2R 02 Ry e B o 4 BR ARk | vy ] P
K REBEAR L OA X BE R i) 2 45 =2 A

FEMRVE VTR sk, Hh R 4 ) X /K B 8 0 5 >R R BEAE i SOk i r T, &4t
TR R R () b, ZREK™FRE . FEMERUK I R T REK, 2O
TR 1) 3 B = K DA AE R 2 b e R 1%, B g DU E A UR AT e AR 25 28 4 el A
FEEE T T AR ™ [ BT 3 A 3k ) R A e K PR FE R i K RCR , 555 2% SR i ek
Vi ORE ., AEASFIKEERE M e 2, DINIKE BRGNS, T ka2 k524
FEERI TR A 25 A, PR K —REIR— R E— A S R R R A%, Wl Tk
TEIRATEC LA SRR 1 R . BB AR M AR 38 R G A4 A i A A (] 75 R 2 [ il gt 7K
PRV — AU [

ISR A K SO . KEREE . RS TR A S AR SR A A AR () S gk K —
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— VA AT A K PR B RE A U8/ 5.6%~6.4% FAHE K R % 17.1%~18.9% BT A S %, X
Proe K 71 & iR 9.8%~14.4% M0 o YK FER B LABH U 3228 HARRT, LK
IK 7 K R AR SRR IR 5.4 450 TR VT — U AT K R 5 R SO R AGIEAG 2
AAETT LA sl i ok B 2 s sl as , U HOEAEA K AR, Do &4k T I 1 VT —
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S e T BV T e W A e SR e | A 81 1 S D 5 A e o v N2 -l B 12
IKHL A PR 33.7%~75.0%, NS F e/ INL i, SRy SN R 46 B e A R K A
WESE i 2 A F 0 28T eyl sy ) 2B 1~4 D, RIS e B E Rz o finr ] A2 3k 7k
SR X IR 8L 32.6% M 14.8%

2.6 ERAEHE

] H RS R 3 S BRI A A 1V A 5 N A S R ik, A
® M5 G A T AT B K G (5 B AR, S AR E s @ L8 AE; @ 2m
HEY,

ARSI 56 B oA e S . K ST TR L K SCER I A 32 [ BRinT i T e B VT A 1 3k
b TAE . BRI YT —Bar AR R Ia] R v VT — VR A Tl el e X O T AT A A VRS Rl . 2013
AP PR VT — Bl R R T R R A B] v ] B AR 2 $0r 7 PR R YT — Bl A2 KT L T J T R
PSSR I Bt M 1) v Ak A A K AR 5K R IS B, DR A RO 1
BB B BRI 2020 4F RN T SRS s TR TEAK S R A RS B AL A W
i, NSRS E A KR IREGE . (SR R B R RS IETE DL X it
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p P A Ti) X 3 [ o ) 97 T 0 1) SR K B A B K 22 5, AR B AR
[l o P8 it IR ) o T 38 S8 30 A R A0 A 3801 S i, 2 R ) 4 ) v 1 P9 [ R
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Progresses in hydrographic research
on international rivers in China

LUO Xian, LI Yungang, JI Xuan, HE Daming

(Institute of International Rivers and Eco-security, Yunnan University, Yunnan Key Laboratory of International
Rivers and Transboundary Eco-security, Kunming 650500, China)

Abstract: Most of Asian major international rivers originate from China. Their abundant
transboundary water resources play an important role in regional "water-energy-food-ecology"
security. In recent decades, influenced by global change, especially by the construction of large
hydraulic and hydroelectric engineering, the changes in hydrological and ecological processes
and their transboundary impacts in the international river regions have attracted more and more
attention. The research on these issues in China has achieved prominent results in several
aspects, including the changes in hydrological and ecological processes and their attributions,
the transboundary impacts and risk regulation, the "water- energy- food- ecology" nexus in
transboundary watersheds, and the construction of transboundary water resources coordination
mechanism to adapt to global changes. In the face of the increasing risks of transboundary
water security and ecological security under global change, the hydro-geographical research on
international rivers needs to make use of space-air- ground integrated monitoring technology,
modern spatial geographic information technology, intelligent technology, and so on. By
providing quantifiable, participatory, and public results, these researches can better provide
scientific basis and decision support for the rational utilization of international rivers and
geopolitical cooperation, health maintenance and risk control, transboundary water diplomacy
and environmental diplomacy.

Keywords: international rivers; climate change; human activities; hydrological processes
change; water security



