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Abstract

Baseflow refers to the delayed water source from or connected to groundwater, and exploring the
appropriate baseflow segmentation method in the basin is of great significance for the study of the
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characteristics of baseflow change and its driving force in the basin, and providing support for wa-
ter security and social and economic development in the basin. In this study, 12 baseflow segmen-
tation methods were used to calculate the daily runoff data of six hydrological stations in the upper,
middle and lower reaches of the Xiangjiang River Basin. The results show that: (1) The base flow
process line drawn based on the base flow value segmented by digital filtering method is smoother
and lags behind the change of runoff. (2) The baseflow index calculated by the digital filtering
method has good stability, which is in line with the characteristics of basin production and conflu-
ence. (3) The effectiveness index of Nash-Sutcliffe Efficiency (NSE) and Kling-Gupta Efficiency (KGE)
digital filtering methods was significantly higher than that of other methods, and the Boughton
method had the best segmentation effect, and the NSE and KGE obtained were the highest, reaching
0.93 and 0.9, which were more suitable baseflow segmentation methods in typical Xiangjiang basin
areas.
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Figure 1. Location map of the Xiangjiang River Basin and typical watersheds in the upper, middle and lower reaches
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Table 1. Upstream, midstream, and downstream basin site information

F 1. bR THERESERER

g 2 S/ N L/ E TSI [8) K X T AR (km?) FAEm AL B
1 PR~ 25.50 111.60 1961~2020 5573.68 K
2 T 25.00 111.78 1961~2014 2121.15 K
3 RIL 25.93 113.25 1961~2020 4596.99 HK
4 HPBH 26.42 112.87 1961~2020 9829.63 HK
5 T 28.20 113.68 1961~2020 122631 BUIEERE)
6 HAZL 28.17 113.08 1961~2020 3754.99 BUIEER)
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Table 2. Information on each parameter

*2. BBHER

Sl £ o C A BFImax e v
PARCS! 0.98 0.06 2.36 0.72 0.03 0.29
PR 0.98 0.06 2.11 0.71 0.03 0.30
AL 0.97 0.06 1.91 0.69 0.02 0.33
HKFH 0.97 0.06 1.91 0.68 0.02 0.33
T 0.97 0.06 1.89 0.68 0.02 0.33
i 0.98 0.04 1.58 0.65 0.02 0.38
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Figure 2. Runoff and baseflow process lines in the Xiaoshui River basin
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Figure 3. Runoff and base flow process lines in the water basin
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Figure 4. Runoff and baseflow process line in the Liuyang River Basin
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Figure 5. Box diagram of annual base flow index
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f 7 3~8 AT, 12 FhIEIR 417594 CM Al Chapman 77 1545 2 R S8 B9 /)N, HY SEP J5 1%
13BN BT EO T HAR R IE o R LA [F) 3l s RS AS [F) 7 VR A5 B AR i Z2 AREL L, mTRURER, #E4k
T H g AL HYSEP A1 UKTH 15 21 (1 brvH 22 AR AR LSRN 0y, 36 4 10 250 i vl 4 S A 2%
BENRRE, HORTINLE. gk, LH. Furey. EWMA. Willems 777575 2 (AR E 22 AR H HE g

{5, CM. Chapman. Boughton. Eckhardt 777215 2| (1) B £ 25 0 A vHE 22 FIARAE LU /DS, BONRRGE -
Table 3. Statistical characteristics of annual base flow index (Xiaoshui Basin Daoxian Station)
3. FERIBERNGITFHEGRKREE B i)
Ei=E 7 UKIH  Local  Fixed  Slide  Fl F2 F3 F4 F5 F6 F7 F8
max 0.59 0.63 0.65 0.64 0.60 0.48 0.48 0.63 0.61 0.63 0.65 0.62
min 0.38 0.44 0.47 0.47 0.43 0.39 0.39 0.52 0.49 0.52 0.50 0.50
mean 0.48 0.53 0.55 0.55 0.51 0.43 0.44 0.58 0.54 0.58 0.57 0.56
std 0.05 0.05 0.04 0.04 0.03 0.02 0.02 0.02 0.03 0.02 0.03 0.02
e 1.55 1.43 1.38 137 138 125 124 122 125 122 130 123
Table 4. Statistical characteristics of annual base flow index (Jianghua Station in Xiaoshui Basin)
4. FEFIBBNGITFHEGRKRIBILE)
EEE UKIH  Local  Fixed  Slide  Fl1 F2 F3 F4 F5 F6 F7 F8
max 0.62 0.73 0.72 0.71 0.65 0.50 0.50 0.67 0.65 0.67 0.66 0.66
min 0.41 0.46 0.50 0.50 0.45 0.40 0.40 0.55 0.52 0.55 0.50 0.53
mean 0.52 0.59 0.62 0.62 0.55 0.46 0.46 0.61 0.59 0.61 0.58 0.60
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std 0.05 0.06 0.05 0.04 0.04 0.02 0.02 0.03 0.03 0.03 0.04 0.03

B e 1.50 1.59 1.46 1.41 144 124 124 123 125 123 133 124

Table 5. Statistical characteristics of annual base flow index (Leiyang Station in Leishui River Basin)

5. FERBRNGIHHECRKRBUAR L)

Ei=2an UKIH  Local  Fixed  Slide F1 F2 F3 F4 F5 F6 F7 F8

max 0.81 0.84 0.83 0.82 0.72 0.50 0.50 0.66 0.63 0.66 0.71 0.64
min 0.38 0.47 0.48 0.48 0.47 0.39 0.39 0.52 0.48 0.52 0.47 0.49
mean 0.58 0.62 0.63 0.63 0.58 0.46 0.46 0.60 0.57 0.60 0.59 0.58
std 0.09 0.08 0.08 0.08 0.06 0.02 0.02 0.03 0.03 0.03 0.05 0.03

WAt 2.12 1.81 1.73 1.70 153 129 128 127 131 127 150 130

Table 6. Statistical characteristics of annual base flow index (Shuangjiangkou Station in Liuyang River Basin)

= 6. FERIBHAGIHFECGRKRIBRAL)

Ei=2an UKIH  Local  Fixed  Slide F1 F2 F3 F4 F5 F6 F7 F8

max 0.75 0.74 0.73 0.74 0.73 0.51 0.51 0.66 0.64  0.66 0.73 0.65
min 0.40 0.45 0.46 0.47 0.47 040 041 0.53 0.50  0.53 0.48 0.51
mean 0.56 0.57 0.59 0.59 0.58 0.46 0.47 0.60  0.57 0.60 0.59  0.58
std 0.08 0.07 0.06 0.06 0.06  0.02 0.02 0.03 0.03 0.03 0.06  0.03

e b 1.88 1.65 1.58 1.57 1.55 127 126 1.25 128 125 152 1.26

Table 7. Statistical characteristics of annual base flow index (Dongjiang Station in Leishui Basin)

7. SRR TG PRARERGT A )

=D UKIH  Local Fixed  Slide F1 F2 F3 F4 F5 F6 F7 F8

max 0.67 0.70 0.74 0.72 0.65 0.50  0.50  0.65 0.62 0.65 0.66  0.64
min 0.24 0.37 0.36 0.39 0.33 0.35 0.35 0.46 0.42 0.46 039 044
mean 0.45 0.53 0.56 0.55 0.49 0.43 0.43 0.55 0.52 0.55 0.51 0.54
std 0.09 0.08 0.08 0.08 0.07 0.03 0.03 0.04 0.04 0.04 0.06  0.04

e 2.80 1.91 2.06 1.86 1.94 1.43 1.41 1.42 1.48 1.42 1.71 1.45

Table 8. Statistical characteristics of annual base flow index (Langli Station in Liuyang River Basin)

& 8. FERIBHBIGIHHFAEGRI PRI B k)

Ei=pan UKIH Local Fixed  Slide F1 F2 F3 F4 F5 F6 F7 F8

max 0.57 0.61 0.62 0.62 0.58 0.47 0.47 0.58 0.55 0.58 0.58 0.56
min 0.27 0.32 0.39 0.36 0.35 0.34 0.34 0.42 0.39 0.42 0.37 0.40
mean 0.43 0.47 0.50 0.50 0.47 0.40 0.40 0.50 0.46 0.50 0.47 0.47
std 0.07 0.07 0.05 0.05 0.05 0.03 0.03 0.03 0.03 0.03 0.04 0.03

RAE L 2.13 1.93 1.56 1.69 1.68 1.38 1.37 1.38 1.42 1.38 1.55 1.40

DOI: 10.12677/ag.2026.164042 481 HOBRBL 2RI


https://doi.org/10.12677/ag.2026.164042

R

3.3. ERBYES T

RHER KT AN [R] B 7 B 7 VA TE VLI X (03 P, FRBk i th TRt i e BRI o 1 7 v, A
FH 12 Fp B30 43 81 75 VA4 21 1) HEIAE 5 A% S UL et A SRR 2 R 1) 22 SRy B R A B ROR, R
£ NSE fl KGE bHZER, ME &AM FEXT A RIS #1777 . 1928 KGE {EAT NSE EH 1 6 ffx,
AR I, B Eiik Ja R 772 NSE (B B & m T e B9 0 #1777, NSE E 0 BT 0.8969 Fl
0.9303 2 [a]. - dEIT L ER LH 774, HoRB g% 1) KGE ¥{E Y L HYSEP Al UKIH V11
. Hrr, F-iEpiE+ Boughton, Furey. Eckhardt. EWMA Fl1 Willems 757515 2|#) KGE 1582/ 0.88
PLE, BEET CM Al Chapman /7751521 KGE $#{E7E 0.72 K4 . 1 Boughton /775733 NSE Al
KGE $3{E i, 2359 0.9303 F1 0.9060, Eckhardt 75k 2 . Kk, WA RCPEM &, gk
PR R JE AT VEEE NG, 1 Boughton J7 i ATEHIVT s b X A R A i 1 7 ¥k

o2 LRl %%%@%

m: ?E éé ool é %E%
B L.
& 'yb ¥

KGE
NSE

Q@W& q}‘@z &zﬁ *o";\&q@\v.\\é&
C}‘q’ Q,c" <¢$\}' <O QY

D DA
\)chb {é\.\p %\\b

Figure 6. 12 base-flow segmentation methods NSE and KGE value box diagrams
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