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Fig.1 Schematic diagram of the Jialing River Basin, China
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Fig.2  Variation of annual runoff in the Jialing River Basin from 1954 to 2017 ;

(a) variation trend of runoff with time before and after change; (b) statistics of Mann-Kendall test about runoff

F1 ERRILRE 19542017 ERRETLHFE

Tab.1 Characteristics of runoff in the Jialing River Basin from 1954 to 2017
I B AR R/ (105 m®) WAE H B 75 FARL M - K #4555 2 MK AL
1954—2017 4 652.38 3.47 0.25 -2.11 0.05 BN 3
1954—1967 4 726.79 2.02 0.21 1.04 0.10 Tt
1968—1985 4= 693.22 2.17 0.26 1.44 0.10 Tt
1986—2017 4 596. 85 2.66 0.23 0.18 0.10 [CEENWis
2010—2017 4 647.56 1.87 0.21 -2.61 0.01 TR




342 1

S S ¢

38 %

AT BT SRR AL /N TR T 1954—
1985 4F B0 R W B2 A A2 i & b T, BB 1954—
2017 A [l 4 i 5t sl U R Bk
3.2 mERIREBEDELTURE

Fvb it M-K B30 50 25 R UL 3a, 7E 95% 1
BEXEN,Z= -6.84,1Z1 >7Z,__,, 5 1954—
2017 AL A% ol b B B R R BRI . MK R
AR W, 1954—2017 4Ff V0 1 1968 4F K A
RAL(E 3b) o AN TF I Be e i 45 R R W] (18] 3a 3
2) , RABHT R b B R A T R AL B v e b
T 54.5% UV IREE W . R RURE /Y 2 A
i B VD o A2 fb 5 B R S A T AN A 1954—
1968 4F 1 | Jh i #, 1969—2017 4F 1 F [ 8 4
2010—2017 ¢4 vb & 52 W] BN B a4, 5l 50 48
AL — B — Bk UL, fENR Y Vb iz s b,
WAL SRR A A B R BT
ik o i b S AR AL A AL B BOF A — B T W
TR BRI iS5
3.3 ERIABKDEAZMEAZREESN

AL 1954—2017 4EAR 3 A b i A2 A, 4

FEALAFARy B i S AR 073, S ST ek S A 03 I AR I R —
Wi AR i b i — R K U S AR 2 400 T A R A
ARBUEIF S s R BUEBEAT X (P 4) 45 2R
RKIPA, SitEEML, R BRER DT
7.6% b RAVE WA T 38.5% o Kl A AR S
F4 ek 7K AR TR K R T a4 0y 1 i BOIF AR
AF 3 B AT f 23R 4 3R 5 AR B AR O A
SRR TR . R A A B S 2 2
BRIV Ay S B i A0 i A (R I BE TSR 2 228 D K Y
SEWAAR A — i BT (E S S (E Y 2= (o N
5 B B2 e, A TR TS A B A, B g 2R
1% Bl B kK /U v R A o fE 1986—1998 4F P, [
TR AR AL 9 TTRR R 4 32 S 0L, T AE 1999 4R LA
Jei 5 B 7K A I8 K 5T K 3 0% i 55 A, e AR T NS
K BTRR AR AR 2011 4 DUJS JE o8 W, 1A
SRUE Bl B ek K g A 1985 4R DL R 3k R 4 £F AE
10% 7 A s FE I SAE 00 Ja , AR T s i X 5 5 6 i
AR I A AR, DT TR R K AE 80% DL 1, 2011 4
R NZETE S BT R BT T 1, D A R
B3 3 AR

®2 EBRILEE 19542017 SR ETUEE
Tab.2 Characteristics of sediment yield in the Jialing River Basin from 1954 to 2017

B Bt SEH TR/ (10% 1) e AE L TRFRE M - K & #8555 eV S 5 AL B
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1954—1968 4 1.56 3.01 0.31 0.69 0.01 L
1969—2017 4 0.71 356. 00 0.93 ~5.49 0.01 T
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Fig.3 Variation of annual sediment yield in the Jialing River Basin from 1954 to 2017 ;

(a) variation trend of sediment yield with time before and after change; (b) statistics of Mann-Kendall test about sediment yield
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(a) double cumulative curve of runoff-precipitation; (b) double cumulative curve of sediment yield-precipitation
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Tab.3 Linear regression of double cumulative curve about runoff-precipitation and sediment yield-precipitation
[l )= J5 7% R BUE 2 A AR AR Wk o B e
ZR =0. 73174ZP -7.1241 45185.30 41752.30 3433.00 7.60
ZS = 0.00153 ZP + 0. 005809 94.50 58.10 36.40 38.50
HE P E R K Bt (mm) R SRS RR MR (10 m7) S 4 K40 20 Bt (10%1)
x4 ERIRBERETUREREDH
Tab.4  Analysis on causes about variation of runoff in the Jialing River Basin
LI B/ (10° m?)
I B e/ (10° m*) W/ (10° m?) WK 4/ P
D B R M A0 2l
1967 41 726.78 726.78
1967—1985 4 693.22 719.99 33.56 6.79 26.77 3.70
1986—1998 4£ 585.54 651.37 141.24 75.41 65.83 10.11
1999—2010 4F 589.10 680. 67 137.68 46.12 91.57 13.45
2011—2017 4 631.16 709.42 95.62 17.36 78.26 11.03
x5 ERIRBWIETUREREDH
Tab.5 Analysis on causes about variation of sediment yield in the Jialing River Basin
ST/ (108 1)
= St/ (10 1) HEARL/(10% 1) WL 4/ %
WL Rkt AR IE Sl i
1968 4F i 1.56 1.55
1969—1998 4 1.00 1.46 0.56 0.10 0.46 31.31
1999—2010 4 0.26 1.44 1.29 0.11 1.18 81.99
2011—2017 4 0.22 1.50 1.34 0.05 1.28 85.37
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Tab. 6

yield-precipitation in the Jialing River Basin
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Fig. 5

Correlation of streamflow and sediment in the Jialing River Basin:

(a) correlation of runoff-precipitation; (b) correlation of sediment yield-precipitation
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Tab.7 Comparative results of runoff under the ecological

engineering construction in the Jialing River Basin

A SO 35 B2 VT U 8 AL A b 1954—2017 4E 42
T VD B R 3 R G A T A B B
TLAGRE 36 7K V0 A8 Ak R AE DL S 5% i) PR 2R 47 43 A, 1%
BT LS8

*8 ERIRHBIEZEWEHIVEVILER
Tab.8 Comparative results of sediment yield under the ecological

engineering construction in the Jialing River Basin

ot B FEHE R/ (10° D) EBRTS X 2/ %
1954—1981 4 1.41 —
1982—1989 4 1.14 19.15
1990—1998 4f: 0.51 55.26
1999—2013 4 0.29 43.14
2014—2017 4§ 0.08 72.41

Gi il B EHRH /(108 m® ) BBHTE AR 2/ %
1954—1981 4 689.79 —
1982—1989 4 740.13 -6.81
1990—1998 4= 558.89 24.49
1999—2013 4F 620.98 -9.99
2014—2017 4£ 543.15 12.53
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Tab.9 Correlation between runoff-reservoir and sediment

yield-reservoir in the Jialing River Basin

Spearman
KT % \ HEHE  SEHAT
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b B — AR -0.81 UiiEPS 0.01
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Variation Characteristics of Streamflow and Sediment

in the Jialing River Basin in the Past 60 Years, China

LI Yiying'”, FAN Jihui' , LIAO Ying'?’

(1. Key Laboratory of Mountain Surface Processes and Ecological Regulation, Institute of Mountain Hazards and Environment,

Chinese Academy of Sciences, Chengdu 610041, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract. Jialing River is a major tributary in the upper reaches of the Yangtze River, which is an important

sediment source for the Three Gorges Reservoir. The processes of runoff and sediment yield changed significantly

over the past years in the Jialing River Basin. Base on Spearman correlation analysis and the Mann-Kendall test,

the hydrology data of Beibei Station from 1954 to 2017 were used to study the variation characteristics of runoff and

sediment yield, and the major influencing factors were also discussed. The results showed that; (1) There was a
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slightly decreasing tendency in annual runoff in the past 60 years, while the descending trend in sediment yield was
significantly; (2) 1967 and 1985 were the two catastrophe points of runoff, and 1968 was the catastrophe point at
which the sediment yield begins a downward tendency (p <0.05); (3) The decrease of runoff was mainly caused
by precipitation in the Jialing River Basin, while the human activities were the dominant factors for sediment yield
reduction. The main factor to sediment yield decreasing in the Jialing River Basin was sediment trapping by
reservoirs, and the second contribution was water-soil conservation practices. The study results are of great guiding

significance for flood control, river regulation and river management.

Key words: runoff; sediment yield; variation characteristics; influencing factors; Jialing River
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