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The variation of terrestrial water storage in north China based on GRACE gravity satellite
ZHOU Zhibo"*,LIU Jie’ , YANG Chao' , LI Kezhao®
(1. Innovation Academy for Precision Measurement Science and Technology ,CAS.Wuhan 430077 ,China; 2. University of
Chinese Academy of Sciences ,Beijing 100049, China; 3. School of Surveying and Land Information Engineering ,
Henan Polytechnic University , J iaozuo 454000, China ;4. Faculty of Land Resource Engineering ,
Kunming University of Science and Technology s Kunming 650093, China)
Abstract: The variation of terrestrial water storage from 2003 to 2013 was analyzed using GRACE(Gravity Recovery And Cli-
mate Experiment) satellite data and then compared with CPC(Climate Prediction Center) , GLDAS(Global Land Data Assimila-
tion System) hydrological models in north China. The correlation coefficients of GRACE, CPC and GLDAS are 0. 679 and
0. 817, respectively, while GRACE has a stronger correlation with GLDAS, The results showed that: terrestrial water storage
and groundwater decreased at a rate of —1.8 km®/a and —1. 3 km® /s from 2003 to 2013 after deducting surface water as a
whole, It's worth noting that the variation of groundwater presented different stages:increased from 2003 to 2004 and declined from
2005 to 2013, the downward trend had slowed since 2010. GRACE and hydrological models showed that equivalent water height was
significantly smaller than the long-term average in 2006 and 2009. The month corresponding to the GRACE maximum was unusual

in the two years, compared with the results of the National Bureau of Statistics of China, the total water resources, surface water

KR AHE.2019-11-13 8@ HEF:2020-04-17 [ & tH R B 18] : 2020-04-28

4% HH AR b https: //kns. cnki. net/KCMS/detail/13. 1430. tv. 20200428, 0935. 002. html

EEWH : ER A RFI2EIL 4 (41774039) 510 /4 S AR SEARIIRY, 55 2% 4 0% 4x (NSFRF170807)

YEE B BT 994, B W R EEMFBE AT . E-mail: 270714090@qq. com
BEMEE XA 1988, I IR 4E/E A 4, ERNF TR E S 5ERE HHH5E. E-mail: livjie2016@hpu. edu. cn

+ 66 ¢ KXKRFR



JFlEH.% GRACEEF N ILERRTRKELIMHRXEHAMEEL

resources,and groundwater resources in the valley area, which corresponded to the natural disasters occurred in those two

years.

Key words: GRACE; GLDAS; CPC; terrestrial water storage; north China
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Fig. 1 The variation of water reserves in north China
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Tab. 1 Correlativity analysis between CPC,GLDAS
hydrographic data and GRACE satellite data

2 CPC GLDAS GRACE

CPC 1 0. 822 0. 679
GLDAS 0. 822 1 0. 817
GRACE 0. 679 0. 817 1
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Tab. 2 Monthly maximum and minimum values of CPC, GLDAS
hydrographic data and GRACE satellite data from 2003 to 2013
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2012 9 9 9 5 6 6
2013 8 7 2 4 5 5

X Fipe/IME : CPC K SCEIRIXT Y 2.3.4.5 H , H
45 HEZ;GLDASfRfa . A L6 H. 1R

KXKER 69 -



F184& £ 5 M FALE G AFAE(FIEI) 2020 £ 10 A

2013 470 5 H s GRACE 48 Aid 5.6 AR Z£.

X FH K IR/ IMEXT R 9 A 3 43 A 1 5 5 X I A
AR 2006,2009 4F, SCHK[27 45 HY - 2006 4F
S RR W) RAERIEAT 3 3 A B FR B ES
O EHARRG6 A A E 8 A NAD K& R A
5. VLZRZES 48 1, 2008 4F 10 H LLJG 5458 WHin
H,2009 4 1 H M4 RS 8] T i HARE .
XTEE 1 pd A AL, CPC,GLDAS 5 GRACE 7§
TR — S0 PR IE T R8N, LR AETEAE TR .

Al b X 2 KU — A TP B R R
PER e KR AR DA KRB K R A
s R K A A A AR BRI 2 (8.9 D ik Bl i
K RBIEL T BN R EAFTE, AR,
TR LA HELE , B K E A AR (4.5 7D,
W i A TR T RS AR AR iR, X S R R
(R I H 403 14 43 A A5 L4 — 3K
2.2 R TRKEA

GRACE T2 AL 7 W fry S BIF 5T X 35k 11 o s 7K £t
AL, NG RAE AL X M K AR Ak R T AT
HK TR K 2 R S K SRR ) B S L
R R A OB GLDAS 04 2 Bt 22 7K fif
AR . X B AR 2.3 ER SR

B Hh b KO U AN — A AL 1 b K FE 3
PR K Y 5 (FEARILHBIX , 57K 2 R AR
AT

M 2 0] LA Y Bl oK L3tk L R K AR Ak
TGS, fedtih X It e98 727. 39 km*, i@
TN A A A 20032013 4F KA 18 19 AR b
R, ik o —0. 26 cm/a, #1124 F —1. 8 km’/a,
R 7KK —0. 18 em/a, #H4F —1. 3 km*/a, 41
HZLSEER T, DA 2003 4FE4)E 2004 4F, 3 R 7K AL T
T 3R s R AR AL R E R A R
o AT S ORIE T 78 A2 A K ok IR IR AR B> T K
Gy 7% K 52005 4 DU TR, X 546 e T
IKAEARIT (] 7751 B 2005 4F DA K 22 N BEAH— 3K
ARSCHEF 20042009 4E AR HEF TR0 G2 5, 15 )
K AR R — 2.4 km® /a, Cao % FI| H HAY
RIS 2] 2002—2008 44
ST T KA DL 4 km® /a 5953 R0 A R
WFREE R A (—3. 91 6) km® /a, AR SCHYLE R/,
o i — A D DR AT R A 3 A A T X IO o 4 —
. Cao ZHE™ SR AEIF LT H RS T IR
o IX AR S R AR R R
JCFILL VG S5, AR SCH IR EE TR E L AR

— M AT
—.a.Lk=
i WA T 1A
= == oGH ACESR §1

- LIAR T

= A DA
WO AT LA
— EEAAGIRACE-C LS

- g
KK B HHKE 1K 20T NHEL
1t

i i
2l g L] il 2002 N3 4

B2 fedests XFEoK MRk R it Tk 3L

Fig. 2 The change of terrestrial water,surface water and groundwater in north China
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Fig. 3 Changes in water resources in north China (including Beijing-Tianjin-Hebei, Henan Province, Shandong Province,and Shanxi Province)
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