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Influence of human activities on hydrologic drought characteristics in Lake Poyang
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Abstract: The present article employs an analytical approach to quantitatively evaluate the impact of human activities on the
changes of hydrologic drought characteristics inlthke PoyangBasin. To this end, the article undertakesirger-annual

variation trend analysis of precipitation, temperature, evaporation and runoff from 1959 to 2022, according to the data of
meteorological and hydrologic stations in the basin. The relationship curve between cumulative annual precipitatiaff and

in the five watershed divisions bbke Poyangds derived using the double cumulative curve method. The reference period and
change period affected by human activities are then divided based on this curve, in combination with the mutation point test
The calibration of the parameters of the {@arameter monthly water balance model is achieved throughtittmation of

measured data on precipitation, evaporation and runoff for each period. The subsequent testing of the simulation results
employs theNash efficiency coefficient, correlation coefficient and water balance error as performance indicators. The
simulation of the reduction and reconstruction of monthly runoff during the reference and change periods was undertaken in
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order to obtain an undgmnding of the impact of climate change and human activities on runoff. The SRI (Severe Drought
Index) was used as the hydrological drought index, and drought events during the change period were identified through run
length theoryThe characteristics ainnual average cumulative drought intensity, the maximum severity of a single drought,
and drought frequency before and after parameter reduction were compared. The results show that human activities have
generally reduced the runoff depth in the basiith wore significant impacts on the dry season. Spatially, the impacts on the
Fuhe River and Rabe River basins are the most obvious, with the annual average runoff depth and the runoff depth during the
dry season decreasing by 8.5%, 9.2%, 12.0%, and 12.3¥#cteely. The frequency and severity of hydrological droughts in

the Lake PoyandBasin during the change period have generally increased. The average annual number of droughts, the average
annual drought severity, and the maximum severity of a singlggbtdwave increased by approximately 21.3%, 55.4%, and
24.3% respectively compared with the reference period. The research can provide a reference ferettme fiwadiction of the

drought trend in theake Poyandasin.

Key words: hydrologic drought;Lake Poyangbasin; impact of human activities; monthly water balance model; double
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Fig.1 Distribution map of river systems and meteorologitgidrological stations in the study area

2 F

21

AICHAAT R IBAR TR, EEARERR. KCHNGIHRE =K, KRS R0k Ay E PSR
UAAEH KRR R 195920224128 H FEK L AR RFHAR S R & 4 Gl 32 2 A RIS EZEBURD
IR ST AL g T BH T 3428 il P /K S0 195920224F3% HAF34480 . /KALEdE, St %Rk 7 /K B
FAMMEERR . KBS EAR . B TRREE, TEILE 1.
2.2
221 nai

(1) FARFFHI IR mika 5

KRR MRS, RIBEFEREKITIH . FRRT I BFVRRE AR . 2R B2, HIWRR
AN RAZ A 1, AR S AT E N N SE S BN EEHE S, T8 f DA S AR N N SE B R 1
. SRR RIEE R GOKSCE R — S s AR seh, RAE SR, BEMNR R0, FErghT e
B X RN R IE SIS AR 219200, JL T Bk -RiR 7 I B AR M 2k, Rk R FRIR



IRIESE RBUE, /> IEHITE B AP R x 5A1y 5, R SBRESML, SRR ENE
RN s G i I Y S A K o I NS B o o S = 2 B KB 2 e P L T e P N
WIEET, ATZEAE DL Pettittf 36 45 7 V25 548 st A7 IR Al o
F 1 BRI S E R RIR
Tab.1 The main basic data and their sources

eS| YR K AR
TRFHIBIAIE P 144 E A Gk 55 195920224F 1% H 4

o Ko RRER . KPIEEST . SRR (BN, B R ES SRR SRS N (W

R R B, . M. B, W, BHR. W #ik: http://data.cma.ch

B Eil . B FEED

TH08 S Y88 s i 1k K S 195920224F3% HF3414%
KL B W AKOLEHE GERTLAMM. PommZE5IE. (ST0ARE. PNV @il g
el R L JEEDT. BKTTEIR)

TLVEA/KFIT . LA A %R ChiE

Zi A R I3 gk R R E A AR KRR AR AR, KEREME. A SURAR. 1T
RS fiRayaa ook PERKBIE AR TR G S,

TLPE 7K 2 5 T WU 2 R

B P BRI A 7 X R KR, RO SR K SO R FE AR RR, | v E S, A LA
FPMRFIIMRPEE P B R w25 I 5 TS 35 A2 0 30 (0 28 2k [ )y R £

aR =aaR+h

é. R2i :a’Za P2i+b2
X, ER. B R ans b 200 HEI ) RBVERIR . BRERKEMLERASH: ER. E B, a.
b2 73 ) AL BBV . RBUE K B AL R3S 4.
(2) MZHA KRR
PIZ A KRR DOR BT IR 2200 A SONEERE, |32 N T A8 B0 TRtk S A1 (1
SR TE et 22, SRR SR (18] 2) i A U

[‘é?}(Pl ?‘.ZE%SI&E[

TIREKES

l@ﬁo

K2 WSHHKE PR EA R & K
Fig.2 The basic principle diagram of thed-parameter monthly water balance model
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Tab.2 The analytical methods for tingpact of climate change and human activities on runoff
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