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Variation characteristics of baseflow between Zhutuo and Datong stations along
the mainstream of Yangtze River
CHEN Shuai, LU Cheng peng, L1 Shur lei, WANG Guan, L1 Jurr jiang
(College of Hydrology and Water Resources, H ohai University, Nanjing 210098, China)

Abstract: Baseflow is a relatively stable component of streamflow, and baseflow separation is widely used in the management and

research of water resources, water environment, and water security. In order to investigate the variation of baseflow along the

Yangtze River, recursive digital filters method was employed to calculate the baseflow at seven hydrologicalstations in the mair

stream of the Yangtze River. The research results showed that the BFI ( baseflow index) is between 0. 768 and 0 798 at each

station. T he river reach between Yichang and Luoshan stations has the greatest contribution to the baseflow between Zhutuo

and Datong stations, follow ed by the river reach betw een Zhutuo and Cunt an stations, and the smallest is the river reach betw een

Yichang and W anxian stations. Around the year of 2000, the baseflow in the mainstream of the Y angtze River decreased signift

cantly. Baseflow at Yichang station had the highest reduction rate of 8 82%, follow ed by W anxian station with areduction rate

of 8 79%

Key words: baseflow separation; recursive digital filters method; mainstream of Yangtze River; spatial variation; temporal variation
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Fig. 1 Distribution of hydrological stations along the

mainstream of the Yangtze River
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2 (n) 1977
Fig.2 Baseflow separation results at Yichang station based on

different filtering times (n) in 1977

3 1977
Fig.3 Baseflow separation results at Yichang station based on

different values in 1977

FLYAL A 7K 20 AR ) 2 ZEAM G U, JLAR R A4
PRI/ o DRI, DA T 1 0 2 00y A5 B0 1 R
FAT R T In-F- HL ARG KW B B8 1 6 R0 = 0y
o ML IEFUAR PR AR N ARG/ HEV 1R 2P T R 7K 30
FEft HOE T SR IR AR 0, X BT 1 2 R 3 g
T HN GG R, AR DCUEW I Z Ko ) B, 1L 9E R 1a
0. 98, T b R4 AR 22 5, b I AN [R] ol it B R T
ANF Vg H . X BAR T AN Rl 5500 BFT 253 L
BASFIEAR R 22 5, PRLEAS 0 - it 1 AR UE B S B0 BL X 73

3

3.1 K FAEKA,FI &R

JEPA L R 1, % PR 1965 4F - 2011 43
T 4 AR, B4 S BRI Y KT TR A
], P 5 Sy 5 S AR AR I e R R 4 A

4 BFI
Fig.4 Variation of BFI along the Yangtze River



B W% KL TR B - K 3k 2% & UAFAE

311 AR N

Sl I BRI i K A X TR KN 1 (5) Al 7
ARG R FE . BFI AE 0. 768~ 0. 798 2 Ja) (WL £ 1 5
(8) 1), FWIFE GO KT iR (05T iRIR K, 2 L )2
S E ARG . A BT DR ) SRR AR EI BRI
PSR, S U SRR AR B 2 1R/, 2B K HF 0 031, M
b R, B A A i A R 1 8 MK
4, LB HR (B S), o BT R .

(1) W B BA I A 2, MR BRI L E R,
TRVEIEE /N 5 I DCAR B, Js X Rt TR A it b R A
Ko W RATAU0 e _E 307 75 R 907, 3t T2 AN 1y D e I8 O~
J5, MR AR SR T BB A n, AT TR, BE TR A
SRR S

(12) F 1 9 W I G (0 DT kR BB T R R R
D TR) SR B, BT LA 3 0BT 1 A ik 3t R K T i DR i A Sk

1
Tab.1 The multiyear average baseflow in the mainstream of the Yangize River
(1) (2) (3) (4) (5) (6) (7) (8)

s[4 2589 2019 0. 780

RTEH— e 120 754 12.39 551 4.59 11.23

M3 3343 2570 0. 769

S — JTEL 290 669 11. 00 508 1.75 10. 36

73 Bl 4012 03078 0.768

Ji L uli- EE 300 172 283 144 0.48 2.95

EREN 4184 3222 0. 770

B - L 340 2061 33. 88 1724 5.07 35.16

e NIp 6245 4946 0.792

B2l — ROkl 180 615 10. 10 508 2.82 10. 37

W ES 6 860 5454 0.795

WSy ] 430 1813 29. 80 1467 3.41 29.93

pib 8 673 6921 0.798

5878 1660 100. 00 100. 00
MEAC VLT JRAR AT MR WAk . 72 AXBEIEh, AT
I8 UE HE U 43 1 45 SR PT SR, B Dai 28 AU 7R 4 FHC VLI
$ K H HY SEP(H ydrograph Separation) ¥4 571 2000 -
2005 fEZ MR- BRI 54 U VA% -0 Bk vH L W BRI
SR BT X T, WA 20 TTRLE I, BRI
BFI W HEIR, Sy A4E BFI( W3 2 255(4)5(5) 5) 14
KA 0 121; H HYSEP 5L 43 4 AN BP9 R 0 82,
HIB VIS F IR B VR 5 TS 4 AN ul PRI E N 00 783, A A

Fig. 5 Anmslal runoff and baseflow of each station 720 057 SRR RUTIRRUES RO A 2 5054 R
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Tab.2 Comparison of calculated BFI results by different methods
. HYSEP VEUMHER s AR B Bak i H g R
s Flood Dry  Total Total
(1) (2) (3) (4) (5)

s 0.78 0.81 0.89 0.769

BB 0.75 0.90 0.80 0.770

ks 0.75  0.93 0.80 0.795

pelib] 0.76  0.88 0.80 0.798

FHME 0.76  0.88  0.82 0.783

VE: (1) HYSEP V&2 2000 4E- 2005 4 BFI 245 F34H, 34150708
WS 1965 4F- 2011 4F BFI 24 F344H; (2) Flood, Dry FI Total 4373l
REIWI(5 H- 10 ), JEmusicio H- 12 AR - 4 J3) B4stE.
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3 N BFI 1965 - 1986 2001 - 2011

Tab.3 Comparisonof average annual values of total runoff, baseflow, and BFI of each station between 2001- 2011 and 1965- 1986
RARR (f2 m3 + ah) MR SRS (2 m3 e al) SO BFI BFI

i 4 1965 4~ 2001 4E- AR 1965 4~ 2001 - A 1965 4~ 2001 - A
1986 4 2011 4 (%) 1986 4F 2011 4E (%) 1986 4F 2011 4 (%)
ek 2 624 2525 -3.7 2041 1980 - 3.00 0.778 0.784 0. 81
> sy 3 387 3251 -4.02 2593 2 521 - 2.78 0. 766 0.776 1.23
J7 Bl 4 151 3722 - 10. 34 3167 2 889 - 8.79 0.763 0.777 1.75
B 4 311 3906 -9.40 3312 3 020 - 8.82 0.768 0.774 0. 69
UL 6 355 6 020 -5.2 5031 4770 -5.19 0.792 0.793 0.14
WS 6 949 6691 -3.7 5519 5 330 - 3.42 0.79%4 0.797 0.35
PR 8 841 8 366 -5.37 7052 6 685 -5.21 0.798 0.799 0.18

(1) N FH 38 VA3 7 D8 Bk i, e B g R N 1, S
BFImax HL O 8, B O 98. @il pif A 5yt bb m 41 3 VA 54
FUEPEAEATL A0 R0 23 H 3 A 2 R AT 4

(2) 7 ANKSC LT F5 %0 BFI £ Q 768~ Q 798 Z|f],
TR AR A A AN 2, I i T T g e T U T R

(3) BBt~ WLy 1) X [ 0 o o AR v~ I 3 1)
L B TR B K, ALK RN 5 07 44 m’/ (a* km) ; 3L
Yo A - ~Pesh, AL B = 4 5912 m¥/ (a0 km) .
FERX TR L3 1) 4 R RN R AP 505 T, I 2 A 00T B B - I
b A Ayl — <k A X TR I AR Y

(4) BT S A VL300 25 Sty R o 40 HH B 1 8 ) o g A
b, %3k BFT A0 IF AN B3 . FEy 2 Jifs R 2 | B,
IR A 8 82% ; JLUGETTEL 5, 2 8 79% o fEXT KL 12
T THD S AR B, 2 o S B B 5 7 B K 3 ARk
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