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Spatiotemporal runoff and sediment variation, deposition-erosion characteristics and their
driving factors in Lake Hongze~
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Abstract: In order to study the water and sediment variation trend, changes in sediment deposition and erosion and spatial distri-
bution of Lake Hongze, the methods of cumulative anomaly, Mann-Kendall trend and mutation test, and R/S analysis were used to
analyze the water and sediment characteristics of Lake Hongze from 1950 to 2016. Using geographic information technology, based
on the terrain of the lake area in 1992 and 2016, the spatial distribution of sediment erosion and siltation was quantitatively calcu-
lated and analyzed. The results show that, on the premise of no increasing or decreasing of the flow rate, the sediment transport and
concentration show an obvious decreasing trend. After 1990, the sediment concentration has stabilized below 0.2 kg/m®; The
amount of water and sediment flowing into the mainstream of the Huaihe River (including the Chihe River) accounts for about
89.6% of the total amount of water flowing into the lake, and the outflow of Sanhe Sluice accounts for 60% of the total outflow. The
main sedimentary areas of the Lake Huaihe inlet and Lihewa are the sedimentation volumes of 2300 x 10* and 1900 x 10* m* | and
the average sedimentation thickness is 0.35 and 0.25 m, respectively; Basic balance of natural erosion and deposition in other are-
as. The effects of the upstream reservoir sediment blocking, agricultural planting changing underlying surface, and artificial sand
mining are the key reasons for the continuous decline of sediment concentration entering the lake. The hydrodynamic characteristics
of the lake area are the dominant factors for the natural sedimentation of the sediment, while the main reasons for the change in the
storage capacity of the lake area are artificial sand mining, lake farming, and seine culture, and the impact of human activities is
far greater than that of natural erosion and deposition.
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Fig.1 Water system generalization of Lake Hongze

K, X PSR FAIME, X=1/1( ZX,) 3¢ I TE].
2) M-K 7347k
M-K 43 i id T A A5 G TR 25 430 A 17K v 4
I N € (R o/ Y R AT
XTEA r AR EY S 2, 14 58—
751
S, = i r. (k=2,3,4,-,n) (2)
o, S, RER o 2R K T4 i 20 B A
BB, r N AR o KTy (1<) R
S, bRUEAIS BN T Geit i
UF, = (S, = E(S,)) )/ /var(S,)
(k=1,2,3,4,--,n) (3)
X, UF, = 0,E(S,) Fvar(S,) 43518 S, BIE
M. e BEWKT o, %5 |UF, | > U,, ,WFE
BB ] 1 9107 A B S (AR R
FEBTIRF 3 & 36357 B IR AP IR, R B fif
UB, =-UF, (k=n,n-1,n-2,-,1) (4)
S XT UB, L UF, 2 5347, 45 3 5 A8 B[R]
HEEAF X 4.

~700
E 600
N 500

1950 1960 1970 1980 1990 2000 2010 2020 4

A 1500 y=-22.88x+46.186
45 1000 r R=0.4206
& soof
0 v
1950 1960 1970 1980 1990 2000 2010 2020 4
i
5 08f
~ 07_
28
= VOF =-0.0074x+14.887
024 i '
<o Qe
0.1F
7 A
1950 1960 1970 1980 1990 2000 2010 2020 4F

2 REZPEAR TR (a) Farvb i (b) Al
TR (o) MBAEAE
Fig.2 Changes in the annual runoff (a),
sediment discharge (b) and sediment

concentration (¢) at the Wujiadu Station



292 J. Lake Sci. (#a#3),2021,33(1)

1.3.2 F B WAAE SR SRR R 5k v B i T 2 W —/ DV A o AE D B 5 AR
Vi ZVb—/ DA R AHAR] , 1980s BN 2 VDI, B 5 55 A DV (& 3) . SR M-K 3554 R v e 1 3t
TSR, R Vb= 1Y) UF, (3R H, R 2 — H A T a3 s a3 B 35 848 kAR 7F
1980s( [ 4).

14000 4.0 3
| —43.5 2 T

12000 150 s I i

= fdy 1 !

= 10000 125 ng =0 // \

= - a ¥ il

= 5000} 120 % &, 0

= 15§ &£ / 7\

o 6000 1o B ) A

£ = =3 a

= a3

8% g5

4000} 10.5 - NS
2000 e f b ik B H0 A T s
Ly q |7 4 k ..
—— FVh i R 4-05 =SpS 959 5 {2 K -
0 1 1 1 1 1 1 _10 _6 1 1 1 1 1 1
1950 1960 1970 1980 1990 2000 2010 2020 4 1950 1960 1970 1980 1990 2000 2010 2020 4F
P 3 R v R 2k K 4 kbt M-K IEge iR ZL
Fig.3 Cumulative anomaly curve of incoming Fig.4 Statistic curve of M-K method in sand volume

1.4 NiRIDRREHER
1.4.1 2477 % R/S A Fridk i o2 e 3 B /K SCSR Hurst 38 5 (1 — F 3 KRR A € AR I BsF R) PP B G2 3 T
W, BB N R RS i AR

I E—AWHEIFHN & (1) ] ,0=1,2, . WTAEBERE r=1, ¢ XEFH R

|
(£ = 2&) (7=1,2.3,4,n) (5)
FBEE X(1,7) N
X)) = Y (&) (&)  (1st<7) (6)
W% R(7) s
R(7) = max,_,.,X(t,7) = min,_,_ X(t,7) (7 =1,2,3,4,---,n) (7)
FRMERE S(7) s
L
S(r) = 12 [ 2@ — (O "7 (r=1.234,n) (8)
B3 K
R(7)/S(7) = K(1/2)" (9)
s K A R, H S Hurst 155
14 e | VAR EMABAAT RN R/S U R RS
12r T096ds o — BRG] PR VD RS S TR ph P S TR e v ke ]
ore e it | PSR/ SRR H RS B bR At
2 °f CPe AL REC R S HIATIAE] 0.9645 1 0.9628. 4iivh
L o P TE
j T | RV EATEESHY Hurst 35809 KT 0.5, F WAk
. [ 0TI - %(Eﬁ iy | B RV AR HLS DA IEAR G, B
o s SRS A (R S R Y5 0 34 A 5 (R .

0 10 20 30 40 50 60 70 1.5 NH#AID=ESAE
o ST 00/ A 838 O I T 19 K S,
15 SRACTATD Bt RS TRERTVREIMER 082 ap e, ey S0 M 2 W I 000 A D6V 91K
Fig.5 R/S statistic curve of incoming VohE LUECHE 34 a (9K ID B I AMHT AL HH K 202 il 43

sand volume at the Wujiadu Station



O BB A Y e ok B R R IR S B & 293

A5 XTSI G GORHIEAT 7AD" 2 1 AT, 1983 — 2016 43I (i) 3 A AT ) ek o
B 5 AL RE) 89.6% 4 b Bk 0.19 ke/m® RGBT B 47 570 20 BT 1.5% P44
Vi 0.05 kg/m® , PRISHAT T W X 34 IG3: L 350901 AT T AR 22, R VDT RS AT e A8/ 0 5 VT P b S 3
KoK ik ki 3.8% AP 6.5% PSR N0.33 kg/m®, ErY iR AR, B2 WAL, SRR KD I 3
FLEIE , 2 60% AR Vb2 ATTIKGEHE AL, AR B A R MUK, PR WIK V0 [RTIR , i v i R/ N2 458 T
PN O NN iR N UL T
# 1 1983— 2016 4F LA MWK VD 23 6] 3413
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Tab.2 Spatial distribution of water and sediment out of Lake Hongze from 1983 to 2016
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