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Abstract

The hydrological and hydraulic methods were used to reduce “2016.07” flood and analyze the effect of
joint reservoir group operation on flood control in the middle and lower reaches of Yangtze River. By
comparing natural and observed flood processes, it is found that reservoir water impounding before the
flood season rises up water level of middle and lower reaches of the Yangtze River during the period
from April to May, and has no much effect on water level in the main flood season. Reservoir group joint
operation can decrease flood peak and shorten high-water level duration effectively. The results will
provide technical support for assessing the effect of reservoir group joint flood control operation and
determining flood return period.
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1. 518

KV = P EEE— R, RO BB A, SRR E S 2 v Rl R R (1 B Ak
IR, KVt R B E G 2 R X, REAlR T PR X, o s ™, Pk e RIER QIR &
St LR R, KITR NIRRT & T TR i 5 9 TR AL B LR A D R R &, Biikag
1w ERE L.

2016 FERKITHIRFIARF N ES . TBE K, BWH/KIEEES, KT N XORAE XM KoK, #5932
WRAERERHIK, (FRIFR “16.77 BWHUK) [2], B ARG =ML 5 R EER T ™ E R, HAKIT
TSR R I R R AR T IR . 7E 2016 AEU KRR, KRBk a2 T RiFig M, o, KERE
AR EELE PP B i R G R R AR T S A o KT IR b g O R K BRI A R P Rk L L
THIE ., RWERMER, IR, R EE N B K, A RO T YL N A, BRI D T g AR Ok
[3].

GG /K EETE RSB, T R KL R, VPO K BE BRI & TR B2 A B B R, RERE K R T 2 B AR
B U FERCR VTG DL R K B U e AR LR R S, B — e ISR e B, ARSCRAIK S K%
Tyt “16.77 BB K RERTIEIE, T A R KT 3 K RIS T FE B O s DU A AR A 5T
A= TARRES %

2. “2016.07” Ftak#EER

2016 £ 7 A, KILFmILRAE 3 R FR . 55— UORAEERIT B, FEZKIT RFTFR. SI0RK
Fik R =ik X A A RE R, 7 A 1 H 14 B =0k N E RS 50,000 mfs, T KT 2016
AR L SR B TUCRARTERILR R, R TR SRR, R DL VLB A
P, T KT 2016 4E55 2 SUK, SEEYENS 7 H 23 i Bt IE K AL 34.29 m, BT ARIE KA 34.4 m, YL
i 7 H 4 BPkig kAL 28.37 m, 741 1870 4 LUK i i KA 28 Filr s B8 =R AR R AEAE YL RE, DA A~
TLBOKAL Bk, W) 290 T B G 2 o 3 B AR

3. EEKERMBERR

2016 FEANVVG, HEFHK TR KT P RN M2 . TR R AR BN B K S oL, KT K BERER
BIEENNE, 3H 21 HE 6 A 1 HEiHNEER 198.7 12 m?, MK HEEZH Nk, =H FaHE% 17.912 m°, 4
ROy 74512 m®, 5 A4 075 106.3 12 m3. Horh =K B M 2016 4F 4 AT sty v efe, 5 H 14 HEE
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TR JE TR R B VT A T i A BT R R B 20 b

KA P ZE 155 m, SR ML e i T4 AT 1 11 K36 A 5 H 14 B ZE /KA VE E 145.79 m, 387 1K 58 B 75 1%
B B 12912 m, KSR AT ZE AR 7 H 0 KK L T 78 o B

72016 4 6 H 30 HZ 8 H 10 H (=K 28 e /KA B 5] Z= R SRR AL i) B T), 7 H 23 H Z AT KT R L (G
TEHE) PA F /K BEREAR I T B 7R F (23 HAYT A R A P % | st /K A2 8 DL W% 0R), 2 Jg kil v, FHop
6 30 H 84 7/ 23 H 8 M3 E/KE 19253 12 m*. H, SyIKERSITHEEL 6012 m®, FFEIL.
URYT . SBYTKERATEEL 3512 m, ZWoKEFEE L 72 2 m?, B SUKER:E 8 12 m®, THEEHIK R K
FEREATHEE L 17 12 m,

4. FKEFHTRAEERITR

CRAEH ALK ERRL, Bt R RS KNN3 2 2016 52 bR FESOL, € PINIE R 5y
MK B EBEAHE . KVT Rl 21 JRR KR . J5TL 3 HE/KFE . TRBEWAZK R 4 /K L 5 BE/KPE . HEBHIIK & 3
K PR SE 36 MNKEE, KEERBESHPENE 1.

AYGEJFR GO KT A R TR B, vy AN, WO, JUT. KiEsh. ARIEIINIEF 547
IKEERE L, 527K 28 1 B S (1) 3 RS e ds il , &I R, IRVT &3, EBirdbss . STk, S
W PUTEFE . TEEKRGIKARIT . PriCskii. AT BPWIKRBILINN . P25 B /K BLEE S,
85 F BIKSL R RIL o FE s 1 A

5. BIRFFZEE I

ARIEAS TR A PTG DL S T 226, AR REIE SR 423 XREAT 7028, UL B sRAKIE SRR
FUKE 753, AL Rt KR R WIS 5575 A AN — 4K ) 22 B R 4

5.1. KEFEE

PUE BN E AR, B TRE TR R, TSR & I B & KR AR, AL AR A 2
HEWHE, e L KERHAESERE S RETR.
5.2. KRBT #*

AL P R XYL R oy S SN TR SR WA K SO IR B D7 7%, R B B AR L
BRI BE WAL 9 — AW, SR L R R LR s KDl 2=l 1 0 28 DR A RN S B —
DA, HESCI S OE K AR . RTINS SR B K B R B UK R, K ER N,
AL LT NGNS, BOKERD, KA TR, B, AR, R A E KRR, R KR
T IRF, AE IR S AT [4]

B BTN Z08 1y, ZIENZDN b, BOE&EKES HROVAMEC R, B E KRN RA G KAL(Z) 1
PR, DU BEPY K R T B0

SEEREE)
At 2 At 2
Kb T AR BUAARFNRE(MYs): Q. Q, 2NN BUIAK MR E(MYs): V.. V, 7 M BUR AR # K

Bm®), AUAREK(S), At=t,—t.
BRI, AR 25 25 2 R o7 7 B 2R i 2 22 ﬁani Q% Iz~ \A/ Qa@%fﬁaeﬂz S HEA TR . R 2,

ﬁ?%‘A’—lt—%, IR T V2 4 % w7, BOZ, N7, BEERSE, KA FHBKE, KIS,

=
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Table 1. List of reservoir information used in flood reduction

=1 RRAHEZEIKEREREER

) FEAE 7K A () FEAE 2R (12 mP)
IKRLHR IKJE 42 HR - - - -~ ‘ S X : —
BEIKAL TR KAz IEH &KL 57 1t 25 A R SR
AL 1605 1605 1618 1.73 1.73 8.05
[¥52 1492 1493.3 1504 2.15 2.38 8.85
i 1398 14103 1418 1.58 3.46 9.13
y%ian| 1290 1289 1298 1.26 1.13 5.58
ST
e 1216 1212 1223 5.64 3.85 17.18
M E 1122 1122.3/1128.8 1134 5.42/2.53 3.83 225
RIBIE 540 560 600 46.51 64.62 126.7
EE€: 370 370 380 9.03 9.03 51.63
) 55— 2% 1800 1859 1880 16.05 49.11 79.9
&L -
T 1155 1190 1200 9.43 337 58
. KP4 817 850 877 1.67 7.74 11.12
VL
AT 790 836.2/841 850 11/7.27 38.94 53.32
Eolmi 685 697/695 704 0.5/0.7 1.46 1.53
FERSF 558 583 588 2.8 134 255
FERIL N
=1 438 477 458 14.4 17.32 40.67
LX) 202 200 203 1.99 0.65 22.18
¥4 B e 590 626.24/628.12 630 4.0/2.0 29.02 64.54
JLIVON 431 435 440 1.84 3.17 15.93
BT )
wie 3535 357 365 2.09 2.87 9.21
K 278 287 293 232 5.18 14.65
KT =g 145 145 175 2215 165 450.7
IKAGHE 350 397/391.8 400 5/1.8 23.83 45.89
TEIT (RS 160 193.6 200 5 19.41 334
I 78 - 80 - 0.54 4.89
YL 188 224/215 236 3.8/6.3 11.6 17.41
o T 112 125/140 1435 7.83/1.8 9.3 14.39
TAREWIK % -
Fi IR 90 102/98 108 8.9/135 20.2 42
iR 144 165/167.5 170 713.7 218 35.65
R 395 405 410 0.98 1.66 47
22 305 325 330 36 16.77 32.04
T S 330 3476 355 4 11.2 2353
A 226 247 247 - 4.43 12.28
FHL A 150 160/163.5 170 110.21/80.53 163.6 339.1
Ti %K 85 88/96 100 11.48/5 10.19 22.16
FBPHWK &R B 61 61/62 65 0.86/0.91 1.14 31
FhAk 50 63.5 65 21.9 345 79.2
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HICIECHam) iy A Y =
5.3. MTFETRAKNESE

FAKVLE B 2K 1095 km i B 32 2 SR/K Ry — 4RI . FIH 2012 4 1) SR E R FRL,
—ILE T 744 AW, WP EFEZ) A 2 km.

FRPET RS S, LB AL 16 4, Hba Bokoesioy i, Klsih Fias, XIaEET. #l
T B, PoKs K. DU B8R BV, $EW. SV0. el BYL. Bgil . KIml 14 AN AE X 8] f i
ANiit, HAEH NAM BRI E B - KIERIERTEE 31 AN i R AR RIS AR, 72 A AR AR R 5500 itk
N BT ()3T I o

R 5T B BRIRT 38 T 25 S KL B S B, XA R KA REZR K oK. sk =Bk E, WE A
K, KAET 40 m B ST R E n % E N 0.028, £ 40 m 5 49 m Z A2 7 &% n % E N 0.025, =T 49 m
i R B E N 0.020, HoAdiT B

K H Nash-Sutcliffe 2 ZCFIAERT 22 RE W/ MEAR PP I FRBLADRE B, T & sl BLAUL I A2 5 Sl DL 7
FEART G

6. EEERRREI LS4

FR 8 7K e AL KL e AL RN KOS JE 28 2R T RV /KR S5, I8 SR TH SR AR I BEAI 45 A vk /K G e
PERGERE VORI, &R 3 he 6 hEk 1 do &5 A 3 EEKEFGIE TR, N 201644 H 1 H~8 A 10 H.
F T IE R R S S FE R B I 1
6.1. JKEERHAATIEE T R TR K AL AT =N

4~5 A, KEBEWEFHHRES FIHETRAKNM 1.2 m~05 m, HAybmyb4) 1.2 m, WEHLEZ 08 m £4,
WHEEZ1 0.7 m 24, WIHEE2) 0.6 m A4, KiEuEZ1 05 m Al . N&RIKRE, 5 AT asgmmk, Fhibm
PWTKAZT 1.8 m, VWL KEHHHEE LImAf. 0.8m AELGENE 2). HEN6 A N, KILH FiFTiR
G KA 2D 8T BB S KA R, R /K E B VA R IR B s B B W Ak, 7 A A KUK Tl K R
VRS o R I TRK AL TE R

=3 Wbk —---- VE AL AL I b KL
50 | - A SR —— W B - W KR

—— JULSERRALL --e FULIBIEA S, —— Kl S bR/
45 | --—--KIBIE KR

4/1 4/16 5/1 5/16 5/31 6/15 6/30 7/15 7/30
HIT(A/H)

Figure 1. Observed and reduced water levels in the main reaches of Yangtze River
E 1 KIIFREZMHRKAIELRSERXT L E
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6.2. IKEEFEEEFT “2016.07” FtKBIBHH{ER

IR SR EARIE T, BRI RIEKPEARTEE, oK R S bRt R, S R PE K ALKk 169 m
Fhio

WK PERERL B VK, I BRI BOK AT 1.7 m~0.8 m, BERAGHLIE K AL 2.1 m~1.4 m; 349 FEA IR 2 1)
X BB BK A2 0.7 ms ~PYIBEARDL T BOK AL 2 0.4 my FY AR JLIL DL R BK A7 29 0.2 me

FOKIERATEE, KITA TR L FITBUK A 4 4R, BRI BOK AL R KA, R #
UK R o BB — kit f b, TSI 7 H 1 BRSNS T 7 A 3 HRWE KA, 7H 5
H R AORIEKAL 34.4 m, 7 HEEEKALIGHEIT 35 m, LRI EPEE 7 d 2ty ISR T 7 H 4 H B K
A, 7 H 8 HBL kg /KAr 28.59 m, FH—BE4ERFEEMIKALLL b 3 —xitykid g, Wwiisifre 7 H 19 H
FHI AR, SEEYEREE T 7 B 16 HEVGERK, 7 H 23 HAKALKG AR 34.4 m H4ERE 2 d J54543E, 7 H 31 HIEE
LKA LA T, HE 29 d (Sl 26 d); WK 7 H 17 HEWGEBK, 7 A 21 HimikE 28.59 m, 29 HiEE
BoKAILLT, 26 d (SE0L 18 d).

Table 2. Effect of reservoir group operation on water level in the middle and lower reaches of Yangtze River (water level: m)

= 2. WL Bk R TR LR S A (R AL K)

) WA TH
P 1]
A 4] A A A A ) H
FELCE 0.54 0.62 1.19 0.78 0.78 1.24 0.61 0.87
W 0.47 0.54 1.05 0.69 0.71 1.14 0.55 0.80
JUL 0.38 0.45 0.91 0.58 0.60 1.00 0.51 0.70
Kid 0.32 0.37 0.7 0.46 0.47 0.76 0.38 0.54

Table 3. Comparison of observed and reduced water level in the middle and lower reaches of Yangtze River

F 3. WL TR E B K ALE R BT fE X L

251 TiH W FETEIE W UL Kid
e KAz (m) 43 325 27.3 20 14.4
R
FRIE KA (m) 45 34.4 29.73 23.25 171
Bt /KA (m) 41.37 34.29 28.37 21.68 15.66
Bt e R K AT (m) -1.63 1.79 1.07 1.68 1.26
S
R Y st ] () 0 26 18 29 26
NG IS0 65 5 5 7 6
B 7K Az (m) 43.1 34.99 28.78 21.91 15.9
It R B T 7K AV (m) 0.1 2.49 1.48 191 15
W E 5 R I ) (d) 2 29 26 29 27
ABARAIE I ] (d) 0 7 0 0 0
NG ISR 37 4 4 6 3
YUK AT FEAE (m) 1.73 0.7 0.41 0.23 0.24
M J -5
B e} ) 4 i (d) 2 3 8 0 1
FRHT A (4F) 73 27 150 111 79
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6.3. TR Skl K A% B HE L

W 3 fs, N TRGEES . W OnE . JO@ st KA 2 50N 34.29 m. 28.37 m. 15.66 m, K
SR LIRSS 5~28 6 L. BH/KERAEE, HgE/KAL 558 34.99 m. 28.78 m. 15.9 m, #H/KICidFxLAK
(55 3~ 4 7. SEACEP I VT Bk i /K A 3200 1996 4, Y11 K H DL R VLB % 1996 4E 4 iy 0.1~0.35 m.

7. &g

e 3 R L BT R it K P A AT A AP 3 T B KA I R, AT DS DU AR AR

1) KAIL EH K ERET AR ARG 2, XHIET 4~5 F I8 o R T 0K A A $a s B R, (R Rk R
W UUKALTCFEM , ST A RS 18] £ 7K P e i B2 S B B 45 2 50

2) “2016.07” POKWIIE], ARTTHIKFERERR G B R BE S, X B AR R e T iR kAL L 4 R e KRR
1) A% 1 AR, A G MR 7RI R i T AR PR 7, X S AUT B3t (0 ke s PEE AR A% 1 SR8 E T

EHEWH

[ K& it TRl oK BRI S ROT R A7 TiE (2016 YFC0402708)
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