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Fig. 1 Overview of the Dongjiang River Basin
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Fig. 3 Framework of the hydrological alteration diagnosis system
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Tab. 1 Hydrological alteration diagnosis results of runoff series at four hydrological stations
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Tab. 2 Change rates and statistical significance before and after runoff alteration
Je il FER/S BT L4
B[] )
% G AL ol SAE AR ol AR AR ol A AR ol
B (%) By (%) i (%) i (%)

1H 1972 89.1 0 1974 81.4 0 1968 84.5 0 1971 78.6 0
2H 1973 46.6 0.003 9 1973 44.6 0.000 1 1973 44.3 0.000 7 1973 40.7 0.0015
3AH 1979 69. 6 0.006 7 1973 52.9 0.002 9 — — — 1981 55.7 0.000 9
4 H 1972 51.7 0.017 1 1972 40.7 0.009 7 1972 45.5 0.0116 1972 44. 4 0.0265
5H 2019 -36.8 0.070 4 2016 -28.5 0.0207 2016 =27 0.046 7 — — —
6H 1968 -28.8 0. 1641 — — — — — — — —
7H — — — 2008 -20.9 0.092 1 — — — — — —

8 H 2008 -23.9 0.0493 2008 -32.6 0.002 2 2008 =25 0.0137 2019 41 0.0315
9H — — — 1961 -13.3 0.943 8 — — — — — —
10 H — — — 1973 — — — — — — — —
11 H 1973 55.5 0.000 5 1972 36.7 0.002 4 1959 81.7 0.045 4 1959 57.2 0.1135
12H 1969 92.8 0 2019 60. 4 0.000 1 1967 62.8 0. 000 4 1969 59.3 0.000 1
e — — — 1973 -22.6 0.1236 2019 -22.6 0.126 7 — — —

Uy 1989 4F , F B 4 s LA — BhE Ry T REHR
fiF . X —P G ATE 1989 4R J5 , R Tk B AW
WA AT B W] B A e T, B R R AR, HLaX
Fp A A e 28 8] BAT B R A0 B 56 T N Ll
F NI RIEE

6 J 053 [V RELE 4 4> Wr i 4460 58] A S, (AR S
FREAEAS A P AR — 25 o)1 TR W I kv
AR UTR T I R 55 A8 S, AR S 0 1] 2 D )
T A S AR B AE 1968 4F

10 A 248 S fe o W& A 2 — , A Wi
FEZ AR RI Ry AR R B R kR ) R AR R, AR
SARY I R 1978 4F o 3X — 4 5 B W H Bk 2R T 7
1978 4R &A= T BN G — A8 4k

FHEZ R AR A T )1 DA L BB 2.
301 H PRV W g 2 H e T s AR S, i A
YU 112 A S E ARG T 51 5 35 A8 5 T A 2K U R
WA ., AR RE AR R . AR T B Y
GIAERTA Wi 5 oK & A B AR 5 R AR T B i
() —BOPE A, W TR AR Ak 32 B AR B AR B 4 H A5 1 By

Betsb b AR A AR S Y A

ST | 2R VI 3T R S 119 AR R AR R
B F W) TRk TR B /b, LS R e b A
25 8] b AT B i )25 G LA S . 6.10 H ik 8
. S E 10 A AR LE 4 Wi b R B
AR AR S ARy — B, R B TR R R A AL
()RR PERRAE s 6 H 03 09728 AL 0 S 30 i B3 TR
T2 18] 3 e e, LR 3
3.3 RS E A

B TR AR VL 488 AR 3Rl R ) A 7 O
oM (P 4) , NI 3l 42 28 53 1 o Bk R A0 A
KAV 34 3 90% , 78 A= AKMHER 43 A 403 7T 35 80% LA
b im s TR AR TR E RV B2
WA E R WERS A i Bk
R, N IR SO AR U AR S 1) DUk o 4 4
S . FEASKIIC(I H B4 A ), NG BN
R S o B LR e RS TR
A L Flan, e vk 1201112 AR AR K
NI B BTk R 40 51 4 96. 89% . 100. 17% .93. 89%



WIREE, A ARVTU AU 7 s SO P 2 A 9

®3 BASHHEUEEAWEFIIERISEER

Tab. 3 Results of hydrological alteration diagnosis for areal precipitation upstream of each station
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Fig. 4 Attribution analysis of altered runoff series
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Evolution of runoff regime in the Dongjiang River Basin and its attribution analysis
HU Caixia*, DONG Xuan’, WENG Shichuang™, ZHAO Yujie**
(1. Pearl River Hydrology and Water Resources Survey Center, Guangzhou 510610, China; 2. South China Normal University,
Guangzhou 510631, China; 3. Hydrology Bureau of Pearl River Water Resources Commission of the Ministry of Water Resources,
Guangzhou 510610, China; 4. Guangdong Provincial Observation and Research Station for Water Resources and Ecological

Environment in Dongjiang River Basin, Huizhou 516100, China)

Abstract: Under the dual influences of global climate change and human activities, the runoff dynamics in the Dongjiang River Basin
have undergone significant changes, posing new challenges to water resource security. Based on measured runoff sequences from 1956
to 2023 at four hydrological stations (Longchuan, Heyuan, Lingxia, and Boluo) along the main stream of the Dongjiang River, along with
precipitation data above the gauging sections, this study employs a hydrological variability diagnostic system to identify the variability
characteristics of runoff and precipitation. Using an attribution analysis method based on the rainfall-runoff relationship, the
contributions of climate change and human activities to runoff variability were quantitatively separated. Results indicate that runoff
variability exhibits distinct seasonal distribution patterns. During the dry season, runoff generally shows a jumping upward trend, with
variability points concentrated between 1968 and 1974, aligning with the operational water replenishment scheduling of the Three
Major Reservoirs (Xinfengjiang, Fengshuba, and Bai Puzhu) in the basin during the dry season. In contrast, runoff during the wet
season mostly exhibits a jumping downward trend, with variability points concentrated in 2008 and 2019, reflecting the combined
effects of reservoir flood regulation and drought control. For annual runoff sequences, the Heyuan and Lingxia stations experienced a
jumping downward variability in 2019, with significant reductions in annual runoff, reflecting the regulatory role of comprehensive
basin management on runoff processes. Precipitation variability primarily occurs in May, June, and October, with consistent variability
years across all sections, all showing a jumping downward trend, while the annual pan-precipitation sequence did not exhibit
significant variability. Human activities are the dominant driver of runoff evolution, with contribution rates exceeding 90% during the
dry season and reaching over 80% in most months during the wet season. The contribution rate of climate change significantly
increased in March and April, closely related to the high variability of the pre-monsoon rainfall in South China and the strong
modulation effects of ENSO events. These findings reveal the spatiotemporal differentiation patterns and driving mechanisms of runoff
evolution in the Dongjiang River Basin, providing a scientific basis for optimized water resource management, water supply security,
and climate change adaptation in the region.

Keywords: runoff evolution; hydrological alteration diagnosis; climate change; human activities; rainfall-runoff relationship; attribution

analysis; Dongjiang River Basin
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