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Fig.1 Location of the study area and groundwater well
24 BRERE
241 GWR Bl s

A 115 2 B BRUNSDON C % 42

H Y — T A s 1) S B B SR RS R T
5 AR AR GE Y [ T R FE AT 9 A A
— {07 A R 5 i R ) S OIS T [ R

yi:BO(ui’v1)+Eﬁ1(ui7vi)xi/+
t=1
5(1/(,""0,') i:1927"'977 (1)
Koy, B DA N E GRACE,
GLDAS % 4, ff A B &2 &=, 3L H »n 4 £

BoCu;sv,) A% i I~ GRACE,GLDAS $ 4 & Y
RO SH: X, A A AZERWE AR
PR 5 B, (s sv,) RS ¢ DS F X5 @ A
BEA SRS e (u, v, WIERIFESS
A S REAR ST R 25
242 BEFERE

FIH GRACE %4 #1 k% 7K . NDVT %4 &t 57
HEE A ] AR, 2B GRACE B 19 B R B
[ B AT 5 GLDAS 1) B RUOBE $dis , 5 35 A s 743
FFEREM GWS # 4, AR K. OF 1
km X1 km [ FFK K& NDVT S35 19 50 9% 8 R A
£ 0.25°X0. 25" 54 o8 1 km 3 BER BG4
50, 25" BERBHE A O 0. 25° 4 HE R
GRACE.GLDAS 45 1 4 8 AL A 248 &, 0. 25° 1)
KK e NDVT B8 1 o B85 Y fi B AR &, & 37
GWR AL, Xf [l )45 A i 4545 31 GWR AL 4 i
TR AR St 14 K B[] 9 2800, S Pk ] I3 2 500 0 ik 2
(EROXiE-S =ik S @IHIEE 2 @R cALIEE 2
FHE 0 50 A 1 km HWERE . OF 5 5% 25 (8
S BE B A A E AR E) 1 km A MG @ BT
GWR R 8% E— L5 500 1 km BiHAS o 7 455 7
BAR L 15 3) 25 A 43 B 1 km 9 GRACE [ R
RO L W PR AT 45 3] GLDAS R $cds .
243 [EREIEH 8

PLE R GWS 1R 804 i« L SE
RERUEE ) GWS {E 5 R 1) TWS {E 17 H A,
£l 45 Pearson & R (RO ¥ Jr il i 2
(R use )~ FH X 3% 22 (Byas) KV 1 246 % i 2%
(Myap) 4 DPEN 8RR . R i+ TR E GWS {8
FFE R GWS {22 18] B A &Pk A 26 R 5L R
1o 2 WTAR DG M K s R s M52 T JRURUEE GWS H
5B R GWS (B 22 8] 19 AR R 227K s Byias X
Be T JERE GWS {0 5 R B GWS {8 19 i 85 R
JE  Byias BT 0 W) 3 WA ARDORE B2 8005 s My ]
P 1R 22 S BRAE O

3 BRE&ZR

31 BRE4LR

Xf 2003 ~2016 4 GRACE,GLDAS % #&
RAFFEIE R EE B GWS B¥6 . Fn LB 7K . NDVI
a8 o GWR BRI B R RO /) GWS il .
R ROBERCR LB 2.3, #h 1B 2 AT 0, B RUBE T JiS
GWS ¥ ds 1 25 [8] o3 A b BA AR R 3 B R S
1) GWS e b al LS R 18 S i 2R . R
3 LA JEREE GWS s 5 B R J5 19 GWS 21



41 B 11

L2010
GWS/em
l :9.5

ot e 427
(a) GWS(J5 ) (b) GWS(F# K i)

B2 20034 18 GWSKERERGTLL
Fig.2 Comparison before and after GWS downscaling

0 100 200 ao0km e 593

in January 2003

10
—— BEREHIGWS

‘ MWM /W\B%H/;Gws
o NW

2003-01 2006-01 2009-01 2012- 01 2015 01
F-_

B3 2003~2016 FiEARE GWS K iEl 7 5133 Lt
Fig. 3 Comparison of GWS time series in Haihe

River Basin from 2003 to 2016

MR TGS, BB ERBHME, R 1. 382+
0. 005 em/a, K JFRBE (19 GWS I} ] )5 51) 55 j R
JEJG B GW'S B8] 50 647 % Ll UESE T R S5
(1 GWS Bl R4 T s 46 H0HiE i ik

B4 R R GWS 5FER B GWS £l 2
[ F 6 H e Bl R R RUBE 1 GWS B804y Tl Ry B
ROBER) GWS B, i &L 4 a] 0, fa RRE B 11
R fH4 0. 999, Byas 18 0. 318, Ryuse A 0. 003
em.Myae A 0. 164 em, A WLEER AT GWS
A — (R =0. 999, Yi ] GWR [ R
BRI P AEAR R EEAF B T HT GWS 11
R RUEE .

[ REGWS/cm
S 5=

0_ IUL 200 400 km
(2) GWS(2004)

Q100 200 400 km-— {75414 %

(b) GWS(2006)

0100 200 400 km 0__100_ 200 400 km— {71 %

(e) GWS(2012) () GWS(2014)

B bR T GWR B (0 6T 9 B F K G R R 5 41 -
Or 0,994 1x-0.040 7 -
R=0.999
ST Byis=0.318
Ris:=0.003 cm
= O M,.=0.164
&
-10F ]
% -
E st -"f
_.l"
20
25 ! . : ' . : '
=25 20 -15 10 -5 0 5 10
[RREGWS/cm

B4 BREENBEMGIT

Fig. 4 Accuracy estimation of downscaling model
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Fig.5 R value before and after downscaling
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Fig. 6 Spatial and temporal distribution of downscaled GWS in Haihe River Basin
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Numerical Simulation Study on Influence of Hengsha Dongtan

(Phase 6-8) Project on the Yangtze River Estuary

SONG Rong-hua, TANG Jian-hua

(Shanghai Branch of Changjiang Survey, Planning, Design and Research Co. , Ltd. , Shanghai 200439, China)

Abstract: To analyze the impact of the construction of the Hengsha Dongtan (Phase 6-8) project on the Yangtze Riv-
er Estuary, a two-dimensional tidal flow model was established using Delft3D, and tidal level and velocity calibration veri-
fication was conducted using existing hydrological data from 2008 and 2016. Based on the hydrological conditions in nor-
mal and flood years, the hydrological conditions, such as tidal volume, tidal level, and flow field in the main tributaries of
the Yangtze River Estuary before and after the implementation of the Hengsha Dongtan Phase 6-8 Project were simulated.
The results show that under two flow conditions, the construction of the Hengsha Dongtan Phase 6-8 project has a rela-
tively small impact on the rising and falling tide flows of the main tributaries of the Yangtze River Estuary. The variation
of high and low tide levels in the Yangtze River Estuary does not exceed 0. 01 m, and the variation of high and low tide
levels in the water area where the project is located does not exceed 0. 02 m; The project has no significant adverse impact
on the large-scale flow field structure of the Yangtze River Estuary. The rising tide velocity of the Beigang Waterway and
Beigang Beisha Jiahong has decreased, with a maximum decrease of 0. 03 m/s in Beigang Waterway and 0. 02 m/s in Beig-
ang Beisha Jiahong. The rising tide velocity of the Hengsha Channel and the North Channel of the Yangtze River Estuary
has remained basically unchanged. Under the current riverbed terrain and engineering boundary conditions (all of the
Hengsha East Beach project has been completed), there is a northwest southeast channel on the northeast side of the
beach surface. The northern edge of the eighth phase project and the northern edge of the downstream sand body have a
high ebb tide velocity, with a maximum velocity of 1.5 m/s or above, which is not conducive to the stability of the Heng-
sha East Beach regulation project.

Key words: Hengsha Dongtan; the Yangtze River Estuary; numerical simulation; engineering construction
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Downscaling of Groundwater Storage Change in Haihe

River Basin Based on GWR Model
HUANG Shang-fu""* ,DUAN Guang-yao' , HE Ji-jun®™, WU Xia', YU Shuai'
(1. Beijing Water Science and Technology Institute, Beijing 100048, China; 2a. College of Resource Environment and
Tourism; 2b. College of Elementary Education.Capital Normal University. Beijing 100048, China)

Abstract: Using GRACE gravity satellite data combined with GLDAS data inversion can obtain the change of ground-
water reserves, which can monitor the change of groundwater reserves in the study area on a large scale, but the spatial
resolution of the obtained data is only 0. 25°, and it is difficult to be applied in the small scale. Based on the spatial rela-
tionship between GRACE terrestrial water storage and GLDAS shallow surface water storage and precipitation, NDVI, a
downscaling method of groundwater storage change based on geographically weighted regression model ( GWR model )
was proposed. and the spatial resolution of groundwater storage was downscaled to 1 km. The results show that the
GWR model downscaling method is successfully applied to the Haihe River Basin. The correlation coefficients between
the groundwater storage data after downscaling and the measured groundwater level data at 46 verification points are all
greater than 0. 6, and the simulation results are reasonable and reliable. Furthermore, the temporal and spatial variation
characteristics of groundwater storage in Haihe River Basin and Beijing Plain were analyzed by using the downscaling re-
sults. The results is highly consistent with the existing data, indicating that the downscaling method based on GWR mod-
el can effectively improve the spatial resolution of groundwater storage change data.

Key words: GRACE; GLDAS; groundwater storage changes; GWR downscaling; water resources monitoring





