% 48 5K 4 hOE R Vol.48, No.4
202148 A GEOLOGY IN CHINA Aug. , 2021

doi: 10.12029/g¢20210401

A RS SRS BNV IR, 380l B RE 20, SRR BRI IR AR L BRC A B SCH S, AR AR IR . 2021, KT
R BEIRRAE S T AR FH BRI, TR EHLTT, 48(4): 979-1000.

Huang Changsheng, Zhou Yun, Zhang Shengnan, Wang Jietao, Liu Fengmei, Gong Chong, Yi Chengyun, Li Long, Zhou Hong, Wei Liangshuai, Pan
Xiaodong, Shao Changsheng, Li Yiyong, Han Wenjing, Yin Zhibin, Li Xiaozhe. 2021. Groundwater resources in the Yangtze River Basin and its
current development and utilization[J]. Geology in China, 48(4): 979—1000(in Chinese with English abstract).

KTt Tk R A 4E 5 7 & 7 A LR

HRKEFRZ,KES ", WA ARE, 2, 585", F8", A%,
W ERAR K E L BLE G, AW, Fny

(1. % B3R B XSRS P 3 XX 430223;2. F B iR K3 (R0 RS R E, #9b KX 430074;
3.F E A F RS T ERFRAT, W AR 611734 ; 4.F ERLRAL 5 IR B R BT RT, T- B ARAR 541004)

RE CHRETIXHEITIREUK SCHL RN T 7K SR B TAHIFRE , S5 LAAE SOt A b J K sl bt T 7K A BESIEA TR 11 Ji PR
P, KT UK SCHb IR 2 TR DL HbER RS R 2= B FMUKIE A BIE 8 T, 700 % JEHb 3K 53 T K L e &R
K SCHB T H TR SR K A BILES A, R VTR N /K I # T, S R b K B PRI AR, TR T B
— R K BRI, PEANEEARERI : (DRI BT R0 25 43R ok Ll 2, JF A
[ VU300 5 M RAR I AR A B 2, HARVLAL Rt L R 4 R B o i s 28 AIUR R 23R8 T Y e
fiE, S KAEAE PAE R VL — a7 s RV N /KA SRR , AR BA A K, — /N T2 my K =
FAE R DX 7K > TR L B SR 80N, AH G PR b I [ RASR 21 1 A3 0 o (2)2020 AFA YT I8k it b 7K B U
5 2421.70 /2 m*/a, For Ll Fe X R /K B 2002.79 /2 mi/a, S JR X R /K % & 331.3544 m¥/a; #b R /K EfF 4%
2019 AFHEARIE A B e 3, b DU N Gk 5 o B S, 80 23,7242 m? o () YT 7K BT L e+ 7 i, HE 5 i
T K ST AT A DRI A T 1L TR A0 X R R 2 1 R B D R SR A 45 K R )z AT . KT
Hi K & F R K SRR, Rl X i Tt A & BRI & T 51 & R PR B b (Rl B A5 B SR it , A TR R G
TR S 1) A 38 T At 4ot o BRSSP 5 ot DX R R S0 L L ol 7o — DB 1) i 5 24 K

X IR TOKTTIR L KB AR M B R A TR VLK

FESES . TV211.12 XHRERL A XEHRS:1000-3657(2021)04—0979—-22

Groundwater resources in the Yangtze River Basin and its current development

and utilization
HUANG Changsheng',ZHOU Yun'?,ZHANG Shengnan'?*, WANG Jietao',
LIU Fengmei', GONG Chong', YI Chengyun'?, LI Long"?,ZHOU Hong® , WEI Liangshuai’,
PAN Xiaodong', SHAO Changsheng', LI Yiyong',HAN Wenjing’, YIN Zhibin"*, LI Xiaozhe"
(1. Wuhan Geological Survey Center of China Geological Survey, Wuhan 430223, Hubei, China;
2.China University of Geosciences (Wuhan) Geological Survey Research Institute, Wuhan 430074, Hubei, China; 3.Institute of

Exploration Technology, Chinese Academy of Geological Sciences, Chengdu 611734, Sichuan China; 4.Institute of Karst Geology,
Chinese Academy of Geological Sciences, Guilin 541004, Guangxi, China)

s B H:2021-05-27; BB H# : 2021-07-12
HETH . E AR R H (DD20190824) 7E ),
EE BT AR, 1964 454, PRS0 G TR, T4 2E S0, F2 8 A=K T3R8 BT A 5 TA% s E-mail:185236157@qq.com.,

http://geochina.cgs.gov.cn H1E LT, 2021, 48(4)



980 i 5] b J 2021 4F

Abstract: In order to improve the cognition of hydrogeology and groundwater resources in the Yangtze River Basin and break
through the limitations of previous evaluation from the point of view of surface water or groundwater, the hydrogeology survey
project in the Yangtze River Basin was guided by the earth system science theory and water cycle theory. Based on the full
consideration of the transformation relationship between surface water and groundwater, hydrogeology unit and surface water basin
were organically combined to divide groundwater evaluation units in the Yangtze River Basin. A new round of groundwater resource
evaluation in the Yangtze River basin was carried out through the establishment of typical groundwater resource evaluation model.
The evaluation results show that the spatial and temporal distribution of water cycle elements in the Yangtze River basin is uneven,
with the highest precipitation in the middle reaches and decreasing from southeast to northwest. Surface runoff is mainly
concentrated in summer, the north bank is higher than the south bank in summer concentration surface runoff. Evapotranspiration is
generally higher in the east than in the west, and the maximum value is concentrated in the middle reaches of the Yangtze River. The
groundwater level in the Yangtze River basin remains stable on the whole, and the water level changes little in the peak and dry
seasons, generally less than 2 m. The area of groundwater funnel in the Yangtze River Delta over— exploitation area has been
significantly reduced, and the related environmental geological problems have been effectively controlled. In 2020, the total
groundwater resources in the Yangtze River Basin was 242.170 billion m*/a, including 209.279 billion m*/a in hilly areas and 33.135
billion m*/a in plain areas. Compared with 2019, the groundwater storage increased slightly, especially in Sichuan Basin, with a total
increase of 2.372 billion m’. The water quality in the upper reaches of the Yangtze River basin is better than that in the lower
reaches, and the high—quality groundwater is mainly distributed in southern Jiangxi and the western foothills of Dabie Mountains.
The main reason for poor water quality in some areas is the widespread distribution of primary inferior water. The development and
utilization level of groundwater in the Yangtze River Basin is very low as a whole. The environmental geological problems caused
by unreasonable development in some areas have been greatly solved, and karst collapse and land subsidence have been well
controlled. It is suggested that high—quality bedrock fissure water should be properly developed and utilized in southern Jiangxi and

south Dabie Mountains.

Key words: groundwater resources amount; utilization potential; water quality assessment; geological survey engineering; Yangtze
valley

About the first author: HUANG Changsheng, male, born in 1964, doctor, professor, supervisor of doctor candidate, mainly
engaged in hydrogeology, environmental geology and engineering geology; E—mail:185236157@qq.com.

Fund support: Supported by the project of China Geological Survey (No.DD20190824).

K, 2K H Sen [ # % 53 #1 . Mann—Kendall £ 5 7% F1

Lol & SN RS T KT T Rk

PSRV B A B | L b Sl N ]
Jry F b XS G B TF AR A ok T — RN
IR, PR, MERR R RO B 3
AT S R KGR A R RN BT, W AT A
T b T & A FH AR 3P K VT del R K B U, XA gk
IKGEIR A AT HRFEE R, SRS e e a2 5 BRI
BE vl A e B B S

KAL) KGRI — e H T e &
Mo FEHEEFE 011 i X} 1956—2000 4F VTR
WK GERIHA PR, R T Ik P K e IR 1
S AR AR A, TR (2018) 4 Hr THRIL
IR GEWRIT Je FHE K BUAR , FE 3 K B2 I %
FUHAEAE R — 0] 5, Wu et al.(2021) M 35S 4

PHRRRE . L EHEEQ011) FFAEFQ016) 1] T
R 3 AR 7S il Z [A) R It G 2% L TAC Rl 4R A
PR EA R R K IL O WA R, w5 R
S5 (2019 W58 1 =k TR SERt S , VLI FR7Ni
A BOK S ) G AR AR RS U R A AR
£ A B (2021) 4% GLEAM_ V3. 2a %8 4 il i 4%
B MERE BAE I A R SEE AT T T Al
FLPRAARUR S AR R . VFE#45(2020)
MAEGY Ay 2 BERIK I 4 ASB ] B, WL FlE
TEVL I 3K PR ot i 28 LR IEHEA T T &R
e AT IEAF (2011 MK AL“2AFAIE 180 )2 5 57
R KRR X IBFR BLAF J5 1, X TR K %
PR RHEAT T PPN I M KK BT SR, 7K

http://geochina.cgs.gov.cn 1 EMLTT, 2021, 48(4)



H A8 4

B A VT R K BEIRARAE S5 TT AR T BR 981

PE AR 10w E SR AL A, E LA
(2021) A8 N B0 i o R 4 Al A T ik IR
FINEIR 2 5 ORI ER A W7 bl e ], ¥R 98 AN 2K 3
XV A AR AR 52, e B A R A
VLUK B 2 S R o MY RTIRSE BOR AT , 6
TR VL K 508 Ty 1 RIS AR 22, 4 ) S X e
K ZEHUR HRARN KD ST TH AT BN IR
AMESE( Li et al., 2015; Qi et al., 2019; Zhang et al.,
2019; Yang et al., 2019; Chen et al., 2019; Gang et al.,
2020; Wang et al., 2020; Peng et al., 2021; Ge et al.,
2021; Yang et al., 2021), {H i F X 38 Py 3t F K I A&
F AR FEARAG , RS VLI Sl b T 7K B8 e ik A T
RV T LR G BRI iU B Y R 7K
BEIRTF AT R K B RIS i R ), X
RLZSAE (202 1) 7575 SRR [RI 7K SCHE TS 800 LAl 1
S HTPEA BRI K B PR, e 1 BRI
SR AN R K S SRR ; A SCAE(2021) ML
KB UEE T, R T RV XK B IR PR B 2
P P20 TN 25 B K IR . 2R A5 (2021)
Xof 2 T XK SCH T 25 A b 7K Sl AR AR 1
A1 BGE R FH T KBRS A 3 A 22 X
IR AT IR ) B R BT IR A, TP ML D T
IKATFF R T o A 2355 (2021 ) Xt T0] i Sak 7K A
IR EACHAT R G B RERE T KRR 2
R K B TP o X B9 RV e
IKBHEIE R TR E NS HRLE,

Ry T AR VL B BT e £ R SRR TR OR, AR
FETI/KE IR BIS AR RGP 2200, S DA
DAl AR 7K A B AT R0 53 14 Ry R L K
LRG EKRGHM KR RERIE G K
VL% T KBS DX DA i BEAilh b, b T /K %
PR 3T S EAT T 20 A RHR VL s T 7KK
FTiEAT T VR, S X IR Bt 2 R SR ) L b T K
GRIRIT KA R T BERl TR

2 SR X AR

2.1 BAMIE

KT F A7 T 90°33" ~ 122° 25'E, 24°30" ~ 35°
45'N, A E KM YR, T3 I 2 T e A
BRI LLIK 2= Bt B DUt VLR b IR
W5, i 4 S 5 UARTC A ZR I, 4 i bk i £

245180 J7 km? , J&: 1 [l 5 Ry BN 28 0% X dally 22— (.
FEWIEE, 2019), KITHIBEARVTK , BT
AR, M BV S AR, AT YR E T T R 25 24 5400
mo IR Je 2R LML | BB TR A T
F167.2 %, 115 28.1 %, /KT 7 4.7 %o KITIfIRAL
TR KB AFR BRI AGH HIX, S A NS
i, I 22 AR R /K £ 0h 1092 mm, A F/K &1 b
X3 S AE AT BUARAN A2

2.2 KR

HRAE DT KA 19 5 7K 2 A R AE G A7 FiE
FE 11023 (BT ASHFAE RV T 7K 28 43 A A HE
FRALBUK RIREL A I A K (L2 FLBR B K
FEL A B 4 K2, NECA 2L BK DASE I &
BT Ry AR, 25040 T R S 2 T T 4%
R R w2 1 TR A A VT T i
DX A RS B8 A R 7K VT LT 45 R R 3 ) ) 4
A, AT TR 2 28 J7 km?, B /K A LIS DU & iy
AR B RSB AU N A A fLBL K
A E KR TP A IR IR R A AR F S TR
TCCEY 1 i A SR AR IX A AR 2 37 T
km®, FAKAEHUARR  BR . ER FERAM
B R A i 5 ICE I, w KR A
AN 3V e s o T 4 2 T A WIS 7 I i [
SE/NER AT DX TRAE TR0 kA SR LB AL B
G AL R AR F K 5 FE A 2K W3z 43 4 T
A B LU X R N, 3 A TR 2 90 0 ki, 77
I T BAEE — R A AR U FE s
TKAG IS AP AT AN, S KPR RE 22 R K, W K kv
D,

KL PR X DA I R il &R AR
PUE N FE, AL T, &KL AT
B AARZXNEENFKA)Z. IHEX
A B ARHZ YA A m R RIS AL A
B BB A S DA R A . R R
A S T 7K FZWRAFE TR NEKH K AA (R
1), Hrfr Al A S N B S KE 2R 24
WiRER , SKER, HR— B8 A AR A
HARBET , FOKERST  MA R A SR S A
FrKPER 2 FEAE KA IR R 2 H T K

R KRN AR T R 25 0, phe s R UK
IR A iz 3 X KT T /K i 32 %2

http://geochina.cgs.gov.cn FPE ML, 2021, 48(4)



982 T 5| Hb BT 2021 4F
& 2 B
! 54 e N
/,-/' B
{ \
! L By
o i i e e o oon i
§\7 M (:,.» s .\\ I~ “—\; L £ 'w*'\?’_‘”" 4
&=y 203 N pr i e o W g
X . I o ¢ N/ o L o X S B
o~ PR T, TN Ry
7 ! b N GV J REE S—AA o
e gl SEr y L ARE
7 £ 1 ¥ ) o
{ & (o ~ ! Tl AP
o -, AR { 5 i
L ’> NN { ®
Lm e 5 '2\ "
* # P4 ;
i )il # V57 T g
I} r,. / C"/ W
\ , Y T\mgw)
- RESAE N 4 s b WLk
Loose-soft rock aquifer &? e ‘4..\ Yl o
IERBEESNE NG Yy :’\ S e
Red clastic aquifer N e » T NS % 2\
\ S Lo u (A 5/
ERESNE 1 KA oum Ay Wy
I:] Soluble aquifer W } e L
\ AR, = 2
T R B A Yy N Ly
HENKE Metamorphic, WA - ’\t : ?{"' - 5t 2
‘maguatic, clastic aquifer (= j A o AT 4 A,
FESKE e b ’ eI 2
Frozen s NG D ek rEHREAR
F&K  Novater iy i3 0 160 320 km
bt — ——]

1 ATl S T #]
Fig.1 Hydrogeological map of Yangtze River Basin

AR R DR IR Kb 4, AN T ORI AT X
3 R Rl - — b DAy 65 T s A RRTIES 8 1T A O 2
TR BB B L XA SE RIS T 8
KNG 5 55— o DU g 2 St i DR AR OK
SRR VA SF R B PR ORI R
AT KR B v DR A SURb 45 o o B K
INHCARALBK AN U 2R AT 5 A i T
IR PR 25 T OFAT (B ARG TS, W DL
H R A KV T e D T K B i 4 i R
TKKMETE B T DXt B 7K e I B 1 B KR 45 LA
b, I HE 52 0 AR PN 25 R L ) R 25 o VTR

e AITN TR ) LN 3 B O R I B1= 5 119 S
JK 3@ i IR | LA ) R L TR 451 B K 28 A
HEME s 77 XS HEE R, 56 Y% HiTiE HERE, 44 %
JE TR KZE A AN SE BT SRR

3 TR SRR

AR SOR I fof i) I 22 K00 , RS Rk AR L 2%
B MR K AL MR TR T <1 25 KB 3R 2K 1Y
AL, LI BR R GURHA RS MUK PR BEIE i
T, SO H ISR S M T K AL IE R Bk S
o 5T TR K A HILES &, R R

“HE

x1 KIIREEESKEXS

Table 1 Division of main aquifer in Yangtze River Basin

TAEN HR KRS HZENRS IIAT X 35k &K
DU )1 2 L e SR
MU A 2 AU LB N.E —i
Pt LI ? OB IG5 KT = F "
Tkl e 2R 2k C.P.T.
5 L % K. :I J:t‘/— _pll‘ll
WA R sk €0, Ky by Hh—i
Fa PRI IR A0
éléﬁ*‘):'m élf L:~ u’:\ K.J g9
G 2 JEFLBRZLREIK e 55—
D.S.T
— R A 2R i
J.€.0
o FeA K Ar.Ht.Ch. ARIE A )
AR g5—rh
Qb—Z.Qb—Nh.Jx
Fep e N Eh)

http://geochina.cgs.gov.cn 1 EMLTT, 2021, 48(4)



H A8 4

B A VT R K BEIRARAE S5 TT AR T BR 983

TKIEHERTT , HE ST SR R K BEIR P A, I
JEARTT At B /K IR A (151 2)
TR K BEIR BTSRRI
VLR Ty DS A TR G3 o H R /K BEIR 200
DX F2 M i ] B YR 4 L 5 A R K SR
A B H R 7K BT DCHEA TR 23, %o EE S A A T Y
LREATRZ CANTLIF 5L DY) R AR G55 ) | S
S RN DX S SCHi FRFAE , Sz BRSEHE () M B 7K kb A
UL HEME R SO A, 58 U KR A
FATCHF BRI ORI Pk 45 DX = X 5 LA
KRR GEIR =2 X3l 3 Ryl , ol o T 4 |
IR K BRI X O K BRI = X P R
LU X =P SR R s R /K BRI 20 S LR 4
DX, IR SCHUB RS 48 5, 80075 185 K 2 45 H Al
HO TR ARAEER AR 5 7K A 2 R R A MR 2R Al
SRS, A R R KSR 5 K R GEEA T
MR AR GEIRPEAN FRICHY I 70 s 3R K BEIR o IX
BRI XA T K B IR B REAS TS s, R
TR SCR GG K RGeS — 1k, [R
G SEAN IR DSk ) TARRRIE | BORPAT BERIPEAN 7 ik 1Y
I8 HEBTEL A K SCH R 3 o A7 11 3t DORE

M RKREEDT NCOBBRSEESHT
T T

| Emusm FEzt |

J

PR AHESH

_|

#
4—*&1l¢-
P

i

| BHER |

&2 KILH b TR IR R
Fig.2 Calculation process of groundwater resources in
Yangtze River Basin

Qo3 XA HEA BT EAOT , A B X NAE FL9% 53
DX () At b i — 2 Ak T 5T

o1 JE S 1 DX T K 9 R R AN TR
J7E BT LARI 3 I TR A AN ] S Dt XA R K S &R
G A3 A R RN T K A MEHES AR 4 5 1L X 3 ZEAR
it A X ST ) 5 K R GRS KR R G i AR
Wi . KIDFRBEERI R 1040 0 X, 53 =44
X, 195 M PUZ oy IX, A 23371 M FHIT(#£2) .

TEHL T KGR A X S5 SR i L hth b, 6474 T K
PR AR . TR AR, PR M X A T K
A TALFERE K A BN 5 LTI 1] £ 25 5 M
FARMRANA 55 25 AN e 2 AR RN 5 1
Fr DX DA T AR AR R KB, TRy
B DARTAEE 32, 053 i X R FH A 01 2k i
TR, 2Dt DA% it R b DX R FH B 7K A
REBOEATIFR . 150550 iU 38 Iy s 45 1Y L
B W I 45 SR T L RN K B4 4 5 B A SR AT R
YIS ST RS R AR

X B R B Y T 105 3 A 1:20 5 X K
S B A R, P 105 T K SCH R A J2 A
SRRy ) S M o 7 | N S I Ry < B
JryERHBIX, M3t 620 i A 55 MR 25 07 km*, 1:2077
TR SCHb BT R A AL AR T R A VLR e 5 R e S AN ) 4
T, Mt 274 iR B 35 1 AR 155 0 km®, R EL
PR ARG R , AT T N 857 A E A
SRR TR K SRS 3 2R IR T K BRI A
AN - ARF 4R 7K S I AT F AR B B ep
V] b 5T B85 A5 T o 488 4L 7 o [T b R AKOK A7 B S AR
U&AICTE N

4 XBUKTEHEZRZL

4.1 BERKETWL

RATIIRAGM  HHA (e B KT s
K FER AR KT BB s AR Al B 45 B
Z A AH B R R (B 7R, 1984), 325005 KTk
U5 P 55 PR B 25 A s i), B VT 38R K ) b X
S ARARAN Y S) R A I B AR R ) P AL e L
X Z TV GRS 2 TR, SR b R
WEBORE oKLt 2, R, e E
G R AR VLH K 7R A S0 1956—2020 4F
FI, KL AP AR K TR 2 1092 mm (58

http://geochina.cgs.gov.cn FPE ML, 2021, 48(4)



984 i [

b J 20214

F2 KILiE FAFRTESX )
Table 2 Calculation zonation of groundwater

resources in Yangtze River basin

WEALE WUHRIX RHRIX TR0

ki 71 187 15246
rhii 107 1861 7847
TE 17 233 278

a1t 195 2281 23371

3) AR E N 19467 12w’ J8 TR Tl
X, 1956—19804F ,2000—2009 4F [ K 45 2 4E -
Il /N , 1980—1999 4F | 2010—2020 4F- 45 Z24F -1
(W

2020 YT BE T 1998 4F LIk f5e ™ TR
1%, B /KIR M 1441.5 mm, h 1961 4E LSRR £ . 2020
AERZ R JE B IR G S5 AR5 R -5 ), A VL
AN, FEMIRREA ] R R (R 424, 2021), K
YL 2019 4E 7 H—2020 4E 6 H B Py, B FR 472
19.20~5420.30 mm, G A [ A EB KT PEH, Bk T
J6ER, ELrp F i DX [ W A 2 AR 2 R RN
D R VT = A I s DX R T A AR M
R o BT BN A R R 0 e AR BE AN 34, 40 Ml IX R
PR KRS TRITE 4—10 A FERTHR K FEM
TR LR, A REK R Y 60%~70 Y% ; iK1
10 A =R 4 H MR S TR
42 FRETH

RATIIBAR T AR PR ALK, AF N AR 3
5. KILARTAE NS B S KA, FEAETHER
S S W T 0 A A O N Kb U [ = E Y o= SR
FERE . TSI H s ek 3 AR 5 AR AR TR
Y O — LR 5.0 %~12.0 %, KIT T3 b R Al
WA FAE K SRS T KO 2 AR AEAR
Ty 9K 434012 m’ . 7060 /2 m* . 891017 m®, Z4E
SRR 912542 m? s KT I 1956—2020
AERIRE K R TR AR S LI 3 ARG YT
KR 2 R T, R 3 AT L 1980 4F LA HT
2000—2009 4 ¢ 22 45 Y 0 /N, 1980—1999 4F |
2010—2020 “F A 2P HIMR K . 2020 4F i F R
IR, BRI K, WK LORE, 1956—
2020 4E YT K FAR i B4 & A i 5728 1k, 5.
2008 4T- LU B K R AR S M o A R SR
4.3 EHEETH

ZETR A S 3 HE 7K 53 Y R 1 2% g o~ A 1)

F3 KT 1956—2020 £ £ KRETN
Table 3 Variation of annual average precipitation depth
in Yangtze River Basin from 1956 to 2020

AR [ 7K B/mm AEAR [ 7K /mm
1956—1959 1074 1990—1999 1107
1960—1969 1081 2000—2009 1050
1970—1979 1067 2010—2020 1130
1980—1989 1094 ZHETL 1092

ME—IB AR, WA R R SRS A R A B i E 2 A 4
i, FLB 23 3 AT 52 W 45 507 4 R (B P H 4%, 2020,
Yin et al., 2021), 2000 4 LUK , A VL SAT 2%
ORI AR AR B (A ZEHIOR 51 25 (RIS )R S 30
B 4 S O 81145, 2020), 25 10k 23 18] 4346 R
A b 5 AR v P, A G AR R
TR, TR i T A M X R

KT PML_V2 ¥4 5 Ak 55 2020 4F K VL i 2%
Bk B, PML_ V2 1E PML BRI G RERT | AR5 FL
Sk R B A T RS (BC) AL A 7=
(GPP) 3 ##(Zhang et al., 2019), GPP it F2 R 4% (41
Py A B T 368 5 ) A A A8 [ A WL 1Y) o
eIt s 2 1 [ AR A EEE IR B 1. PML V2 53000
TAEBCE AR A R (R R | %
KM Z M AE L) , 15 GPP 5 EC AH il 7 ,
1145 15 GPP ZEHU & A B /K 43 R RCR A B HURS
JE . PML_V2 zE Hl & & H] MODIS 3K 3l %5 4 il
GLDAS 9K sl %4 , Ho b MODIS $#fs 4045 - i A5
B RS RS R B GLDAS £l A 45 i
JEE VAR RGHE I L R K R D S R D A
S

PML_V2 5dla S A 45 5 7R, 2020 AR K VTR
B ZER R R 731.56 mm, ZEHUR 25 )8 J5 5 30
HH 3 0 4 S L 4% R R R B E 4 TR .
AR ZETUR AR K 3 A TSR R R BB — T8 11 B
/OB A I T AR O, REE R E R
W AR ZEHUR B > 900 mm, AFRZE UK B B/ N
T /N KUK Ry & VT A B L b R E T3,
MEEBIL I, BB PRI B, AR 78 HUL 5
AL 610 mm, K ITHIRAE AL 2 0] 43 A5 22 B AR
F R it O o = e o O (1R L = A R e R 2 R B
fiE, KT iR ECR B
4.4 HTKKAGIZEL

2019 LUK, o [ ST A SR 4 — T B R T

http://geochina.cgs.gov.cn 1 EMLTT, 2021, 48(4)



548 % 4l

B A VT R K BEIRARAE S5 TT AR T BR

985

1600

1400 |

1200 r

=
Q
S
<}

800

FEKE (BRIE) /mm
[*2]
o
o

N
S
S

N
o
<]

== {23174  Runoff depth

F#ki%  Precipitation depth

o . T S e S S R S S [y R G R I Tl R S D VR SR S S S U Sy Ry

0 (S (& P (O > A0 B S
AR EE A O R

$

A I S S R SR MNP SCIIRP
RSO SN SN SN NENENE NN

i

3 KITHiI 1956—2020 4F35 R K IR AR TR IR
Fig.3 Variation of annual precipitation depth and runoff depth in the Yangtze River Basin from 1956 to 2020

4 [ R KA BEGEIN T A, e TAE 2 /K 91 FA,
AIAFI . KIS 7—8 A 11—12 H 43519
JRZE K R gE I R s T R iR K
TLHIRGE I AR 92 U7 km?, FEBAEE R A IX, 045
DU 1| Z | L P 28 | IR 36 2 | VI ) B 2
RS RV eSS G SO A W= G S I <
ALK, KITIRIR Y 12 i R KRR 58— AR
FE R K2 DL BT K BUHOR R K IR 2 T 7K 25
— M RERAKIZU T T K, FERAEK. G
M 3 7R, 2020 4F BE K YT 8 R 7K K A7 A {4
FRRE , FR RN AE 2R K . BE b, K3
TRIZHT KA T R, AE LR T R 2 st
A e ) b 2, A P S B VL R N — L rh

1200
1000 |

800

637.56

613.54 609.5

-y
S
S

555.09

ZEHUR/mm

100 | 38267

200

682.81

FBUK SR PH 5 VT R e J2= b N KA L L T
hE(E Sa) o KL IR Z - T KA L B TR
3=, AR 0 pE A T T B (T Sb) .

PV i D 1] 2 e % 3 g 97 3 4 il X
FK I T KK S AR KA e b TR AR e 2
m PN . KIT B EEA R K B AR, HF
Wi ZE KT AR /N, SR PR AR YR 8 2 b T 7K A7 3
P FRRIRER A 6 I, o 3OF-2% |, Ji A AR L 3 i 4h
25, H b 3O XS 278 Mgl . KV i,
TTICF A 60 % 1R 7K Geill 5 2020 4F 7K 47 55
2019 4E A B, EFHIRBEAR TR TE 0.5~2.0 m. 3
FEIBTR)Z T AR 5L PR S AR 15 0.64 m,
Al 1 DX b K IR A AR AN, FEAR K 2019 4%

984.05

940.02 914.19

841.68 852.77

764.2

K4 2020 4K VT HIAS Gl ik i
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Table 4 Statistics of groundwater resources (10°m’)in secondary evaluation division of Yangtze River Basin in 2020
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Table 5 Statistics of groundwater resources (10°m’) in each province of the Yangtze River Basin
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Table 6 Chang of the groundwater storage variables in main plain basins in Yangtze River Basin from 2019 to 2020
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Table 7 Statistics of groundwater quality in Yangtze
River Basin
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