BALE R 2H)
202342/

Koo e

Water Resources and Power

Vol. 41 No. 2
Feb. 2023

S S

DOI:10. 20040/ j. cnki. 1000-7709. 2023. 20220517

CIRZEFEREEE AN EZREINBTEENL

EAH LA R FRLH

SR T TR

(1. RILRAGR S I B S ek (L 2% 5 B W b & T S0 8 ==, 1k I 430100
2. KVTIKFZE B 4ok R, de s8I 4300105 3. R EKIIT=BERERA R #IL HE 443000;

4, PEKTAE S BRGAERAR B HE 4430005 5.

BT S K RE A B SR E L WAL EE 443000)

WE: A REE RN ERARDIHERO TR ATEERET0FKZIN B RATE LA LA KRS ZHF
ik ABRABE RS ERE REFAE RSN T Z kKR ARG R R I T 3RS B
EF., GREAN BRABAFI T KEZAREBRANBEREBER N EEEGREZRG ) ZRAA
RETRERMRK BRERDNEZEFEN . ERLRAGEIESL T L.

KR : KRRk 3 RERE; &G RISE; Zsk R E

HESES: TVI21 .2 XEFRERL: A

1 R

NEN= 0/ E VAR RS SR L7 R o = S w3 (0 3
TE 1 2 X0 AR Ut 7K SO 37 2 — € S, JUH 2
=i S LA PR TR ) B K L = ke K A BT
HE i BOK R R A AU B
LB R R 2. 59% . HBE 5 H 8 W K.
X AR G R e A R, =K PR S, B
AR PE A E ALK BN AH AR T
SRR FEI A PEAR T . RO AT DL, =K PR S
BB AR I K SO B 5 ) g 4 A R S K R
IKPEIBAT AN U AR It Sk i B T AR, AR
HARb R AN Sh AR FE) . & T 2l A% B2 1% 2] 1
J7 s ROy R RS RE e 2 L i MR (1 A
J3E 220 W SRR RE A — B 25 4 AR ifE 2D (Rich-
ard-Baker Flashiness (fij # RBF)"" | 2% & & "
A5 5 J5 5 I AR 1 #ir B 20 i 3 20 8 B g SR
K T B AR, A BRI,
et AE AR 4 28 J7 15 ] AIEAS A1 B2 5 A A I
SR BE L AH X TCvE B AR e, B0 ] T B i & Ak
P ZdE v, JDAE K XIANXUN W 4 22500
WAL g S — kR, BE I T Quantitative

Wi E: 2022-03-18. & B H #5: 2022-04-29

XEHE: 1000-7709(2023)02-0007-04

and Contoured 77 ¥ (fif & QC J5 ¥ #
Mei-Wang Fluctuation J7 ¥ (fif Ff MWF J53%),
Horr MWF Jy 3 €3 A2 A sl o
SR [E] P 9 B P SRR A S b . B A BER R Z K
P FH — R 91 48 b O — 255 45 b 20 142 3 7K S
7 S IR 4 2 11X A8 i U8 B R R AR A DG TR A D
FEREKEBIT O MR RN IERLE, ¥
b ARSCAVE B3l 1952 45 1 A 1 H ~2020 4F 12
H 31 HIWK R H 42 Rk 88 1, 8 FH 24~ 5
SEACTEAR D5 vk, DB 4k Uk 2l P 48 8 3h 04 1 5 L
BT = e g R AT S E B b AR W U S 1 o A
A ARFE T K PR IB AT XA Tk I B0 15 S0 5 i, D 3B
S AWEFE K B AT R AR I K ST B0 52 4 it
2%,

2 EHBENTHETIE

YT U B I A R 22 HE A L AR S]]
PRUEZE \— B 2200 (25 5% R AU RBF 3t 4 Fpid 42K
Tk B RPR D AR S B L 4 A
T HE2ET7 5 20 0 HL B il i AR T B 1 e

DA 8 AR (e, oy ) BB TR 370 4 401
YR Tk IEHERITE R AR 1.

HETIH: BFHRBFESBA RS E ST H (U1865201) s FE A AR B2 R 410 H (51979198)

EETE -

gmail. com

T (1982, B, AL R L R, W 5T 7 koK B U R A 5 8 B, E-mail: xianxunwang @

BIESE: Bk4EM (1963, B 1+ Z4% S 0F 5 0y Il K % I R 48 T.# L E-mail : huaming. yao@ qq. com



8 koW g BB ¥ 2023 4F
x1 BHEFERELEFTEFENX 5
£ 1200- 2z e
Tab.1 Functions of quantitative method and ’ N éxs [
contoured method 600 ﬂ:‘“‘; 7 E % .
Ik T ED soool__ B ———
— — SEEFETNER EIRREMER MHBEITNR [EEGINR BN BEREMR
A bR (SD) ag X EENE BENE
h A 1.0 (a) SD 0.10 (b) FOD
sp — VZ Gy =
=1
—BENEOD)  agy =
AFop ﬁL ‘ Vit T Vi ‘
* i=1
E%%&((‘V) D(CV EATHTEL
D(CV — (d) RBF
B1 25EtENENMREEBHZERNELEENFELE
RBF aReE Fig. 1 Box plot of yearly quantitative variation of

N
agpp = 2405y, =y, FHly =y ‘)/E«V;
i=2 i=1

A s RO Bra 1
! Bra = = 2 [(exp@) — D]
=1
arctan | £, | i=1 N
! | arctank; —arctank; _, | 2<G<<N—1
Yit1™ Vi
——  I<<N-—1
Tip1
b=
YN TIN
[ :\ ‘A\ 1 =N
NN

N—1

1 5 5
Bir=§N= 12 Gy =)+~
! fa}

ARLRKEDCD B

BEABOND By 1 0 kb, >0
Pa = N*ZZ;B’ 0T\ kg, <0

N—1

1
Ba. :ﬁz’\’;

i=1

D) By,

TE e, vy, 2000 I 0] e B 42 ol B AR s 0 R il 2 s N O 4 o
SR ke AR A AN ] 5 2 ) 3 LR R R b oM 2 L 2% S R R B
filg v, —BCREMI AN rad BRGNS v, RS o, B2
FE AR TR AR 0 B3 S 15 Sy 3E G I i) 51 R o 45 2R 1 B L X — B 22
Or e RER B ARG R KR AT TP b B

3 ZIREEWIEESKIIZERK

HMEBEN

MIZ AT B B K SCEE A B AT AR 5 A
WFFE = e /K R 38 47 % B B Sl e s I S s . AR
it = K R R RIS AT HE B TR A O ST 4y
Sk PERT B B (1952 ~ 2002 4F) | [l 4 % f B B
(2003~ 2006 4£) ., ¥] 12 17 Bir Bt (2007 ~ 2010
) VIEWR B AT B B (2011 ~2020 4E), MR =k
TR IE #3847 By BEAE AN [ B B 19 7K S & AR iz
AL 55 TR K SCAE 43 B Bk PEZS TR 91 (6 ) 11
H~9 H 10 HO. &K A 11 H~10 A 31
HO %ML A1 H~®4F 6 7 10 H).

31 E#HEDh

B 1 R [Ez 17 By BEE B il 428 90 B 47 1) 12 4
Bhgirasf ., mE 1AL SD.FOD.CV,
RBF ZI i 1) £ 4 i 8l 25 5 — 350, 359 W om = 0ok
IEHBITIEREERN T, 55520 24 4
W2 TGS, Hrh, BB b 42 0 7 4488
() SD ZAE V- i 2 FEHTAY 10 635 m’ /s [

Yichang station in each stage

7695 m’/s, FOD Z4E ¥ i 914 m’/s BEH
656 m’/s, CV Z4F A H 0. 78 FEZE 0. 57,
RBF Z4EF 1A i 0. 066 [ % 0.049, XFE =
W K J2E 32 A B /N T T R R S S AR I A A A
() 1/4), GRS = K 3= A A
B AT A K AR NI K I i AR K, T
HE R VLB BRI ) 0138 AT B B I R) AR X A58, HL =k
IKPER IR VE AR 58 42 R 48 AR A S IFATRE .
% L& B = WK FEAE AR N AS [ B 38 A7 A 55
ASTR] HK R BRI iz 17 5 20l 5 i — 20 by
THE SRR SV A LA R &
K 1M Y 4014 S Y L P I B B S AR R s AT
BBz 225, ST 4 Bl kx4 0k 3l i) %)
45 SR — B, e SD R IF A4, A5 LK 2,
2 2RI, B B Ol AR I I o 0 0 B 7 R I R Y
B HIE R BTy Bt Z (B AE7E 22 5% . 76 B It P 25 Tl
BA A Y Wk L A T Ve I 0 25 R AR X /N U] =
W 7K JE A 977 14t P 225 10 BR300 % B Tk R B as ATy XA
XoF 5 K T I 0 4R R B s AT M E L X R
T 158 3 A8 A 11 4 D 0 0 DR FH R B
2 BIHREATE/EK/EEPEENEEN N R
S5E#ETMEZESD 2R3t

Tab.2 Comparison of SD difference between pre-storage

and normal operation stage within flood control storage

capacity reservation/refilling/drawdown period
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Fig.2 Box plot of yearly contoured variation of
Yichang station in each stage

LT PYUANE b 21 0 ) HE 2 % 3l 45 A 58 4 — 50
RA 4845 21 i (14 2 15 18] 75 51k 2y 7 ) 7 A0 e
NI $8 b7 S it T 3 8h J7 ] B 1 / 1] 6 o £/ 0 1]
815 50 CHON B 1) LA 1) 5 SL $8 bk Z1 1 114 J2: 15 i)
Bk B Ty ) R0 R LT 48 bk 0 i Y 2 i [E)
5k 2 I BE BE . A £ T IS AN [ B B 22 ()X LG
RA NI b5 2 BT, SLULT 548 W) & F [
R, AT = S R B U AR A Bl 1)
AR RRE A T T s ER S E B AR T U B 1 R

J5 ) Sy B L SRR IR s A R IS B S AR T i
B BE A BT 2% . 3 WL 4tk 2 i 20 im 2 2 4k
(4 BAT U7 1 o S BB A 3 L 4 4, U B e
HPEF S L s R T AR 4k 0 sh AR 4R .
FEGE IR Bos b A 18 bR v 2E FE RALTE
S5 O T RS iE bR R LT 3E— 25 b
BB AR TR 4 0% B A B T A A TRR ) L K
TH P& 1R O N R R B 5 IE W s it Bz
25, Lk 3, mE s M. OB HERN
RA 5 br (8 16 22 2 5T B B 5 0E 58 47 Fy BL 2 i) Y
ZSEHBE BB R, FER T 69. 3%,
LR N TR — % (91, 1% I E W T
60.8% . QHBWFEHM LT 555 RA 545 H
JRASTR] » BBARAE HE R 1 5L OE 5 32 17 Wy BEAS A /)
T 3 P T B B A e A L (B L 25 1) 3 A IR A B
JEZE TR W (RA F8 A5 1 22 93 3 22 4k B 78 75 V%
B, PE— UL T AR T AT G B sh O B etk LW
AN [R) £ B 220 1 A28 9 14 T 448 0% o 17 4, o PR 3R
B = 0K R B ik | & H K A58 AT O 2R A i Dk

IR AL TN

®3 MRERBB/BK/EERNCENRZENHREEREZEITHRZE RALLT ZF Xt

Tab.3 Comparison of RA and LT difference between pre-storage and normal operation stage

within flood control storage capacity reservation/refilling/drawdown period
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Differences of Runoff Fluctuation Regime of Yichang Hydrologic Station

After Construction of Three Gorges Reservoir
WANG Xian-xun',ZHENG Kang',XU Yin-shan®,HU Ting’, YAO Hua-ming"""’

(1. Hubei Key Laboratory of Petroleum Geochemistry and Environment, College of Resources and Environment,
Yangtze University, Wuhan 430100, China; 2. Bureau of Hydrology, Changjiang Water Resources Commission, Wuhan
430010, China; 3. China Three Gorges Corporation, Yichang 443000, China; 4. China Yangtze Power Co. ,Ltd. , Yichang
443000, China; 5. Hubei Key Laboratory of Intelligent Yangtze and Hydroelectric Science, Yichang 443000, China)

Abstract: Aiming at the difference of the runoff fluctuation regime after the construction of reservoir, this paper a-
dopted several fluctuation quantification methods to analyze the difference of downstream runoff fluctuation regime after
the construction of Three Gorges reservoir from the dispersion, tendency and steepness change degrees on the basis of
nearly 70-year long time series of runoff data at Yichang hydrologic station. Compared with the natural runoff regime. the
results show that the dispersion degree of runoff decreases (mostly in flood control storage capacity reservation period) ,
the tendency change degree of runoff increases and the steepness reduces (mainly in drawdown period), and totally the
fluctuation regime changes intricately.

Key words: hydrology regime; fluctuation; reservoir regulation; Yichang hydrological station; Three Gorges Reser-
voir
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Numerical Simulation of Dynamic Change of Groundwater Level in Linfen Basin
DUAN Xu-dong', LI Hai-ming',QIU Ya-qin®, XIAO Han’,LV Xiang-lin*,DONG Hao®*,ZHENG Hao'

(1. Laboratory of Coastal Groundwater Utilization &. Protection, Tianjin University of Science and Technology, Tianjin
300450, China;2. National Key Laboratory of Basin Water Cycle Simulation and Control, China Institute of Water
Resources &. Hydropower Research, Beijing 100078, China;3. State Environmental Protection Key Laboratory of Simulation
and Control of Groundwater Pollution, Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract: Based on the GMS software, a numerical model of groundwater flow in the Linfen Basin was established to
predict the groundwater level under different driving factor scenarios, and the impact of different driving factors on
groundwater level changes was quantified. The results show that only in the precipitation scenarios (dry, normal, and
wet), the variation of shallow groundwater is greater than that of confined groundwater. When the precipitation is from
458.8 mm to 568. 0 mm, the absolute value of the difference in the annual average water level change rate of the shallow
groundwater is 0. 11 m; Only under the pressure extraction scenario (extraction volume in 2018 as the benchmark) . both
shallow groundwater and confined groundwater have great changes. When the pressure extraction increases from 0% to
50% , the absolute value of the annual average water level change rate difference between shallow groundwater and mid-
dle-deep confined water is 0. 16 m and 0. 25 m, respectively; Under the situation of the rising water level of the Fenhe Riv-
er, only the shallow groundwater on both sides of the river will be affected to a certain extent. The research results can
provide a certain scientific basis for the rational utilization of groundwater in the Linfen Basin.

Key words: groundwater numerical simulation; groundwater level; GMS; Linfen Basin





