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Abstract; [ Objective ] The coordination strategy between ecological operations of the Three Gorges Reservoir (TGR) to promote
the natural spawning of the Four Major Chinese Carps and other comprehensive utilization demands has yet to be clearly defined.
To clarify the constraints of ecological operations and propose coordination strategies between ecological operations and other
comprehensive utilization demands, [ Methods ] past ecological operation experiments, operation regulations and operation
practice of the TGR are summarized. Additionally, the impacts of conducting ecological operations during the concentrated falling
stage and the flood stage on other comprehensive utilization demands have been quantitatively analyzed. [ Results]The result
show that, ecological operations during the per-flood falling stage will result in water abandonment at Gezhouba Dam in 47. 3% of
years and water level daily decrease of the TGR exceeding 1 m in 47.3% of the years. The risk of water abandonment at
Gezhouba Dam and water level daily decrease of the TGR exceeding 1 meter will be significantly mitigated by raising the water
level of the TGR on June 10th or lowering it on May 25th. Water demand of the ecological operations in mid-June and late June
during flood stage can not be satisfied under the typical year of P=90%. [ Conclusion]Conclusion can be drawn as follows: if
ecological operations were conducted during the pre-flood falling stage, there would be no constraints on water quantity and no
impact on flood control, water supply, and navigation. However, there would be risks associated with water abandonment at
Gezhouba Dam and water level daily decrease of the TGR exceeding 1 m. Conducting ecological operation during flood stage is
mainly subject to water constraints, while flood control risks remain manageable. Considering ecological operations, optimal
operational rules for the TGR can be formulated as follows; in years with relatively abundant inflow forecasts, the reservoir level
can be preemptively lowered the water level by May 25th. Conversely, the water level on June 10th can be further raised to
150. 0 m in years with deficient inflow forecasts.

Keywords: Three Gorges Reservoir; four major Chinese carps; ecological operation; comprehensive utilization demand;

coordination analysis; influence factor
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®1 2011—2023 FZkFERHEMNARE BREBESHERRAEZSHY
Table 1  Ecological operation parameters of the TGR to promote spawning of the Four Major Chinese Carps during 2011—2023
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2011 06-16 % 06-19 12 000 1650 19 000 146.5 0.6 4 22.8
2012 05-25 % 05-31 18 300 590 23 800 153.7 1.3 4 21.5
06-20 & 06-27 12 600 750 20 300 145.5 0.9 4 23.0
2013 05-07 & 05-14 6 230 1130 16 200 160. 0 0.6 9 17.5
2014 06-04 % 06-06 14 600 1370 19 100 147.3 1.2 3 21.1
2015 06-07 % 06-10 6 530 3 140 19 900 153.9 2.0 4 22.0
06-25 % 07-02 14 800 1930 31 700 145.5 1.0 3 23.3
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/RS 5 S D S O R B A 2 i N = 10
SRR A AR EE S BOh R R L R H ik
i FREEk K RECEFEAR I 45 A = WK R A i i
AT R U A B BT 34 15 T A
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R3 ZRKERENKREBALEESHENHEESTHTEER

Table 3 The harmonization analysis calculation results of the ecological operation of the TGR

. o 6 A 10 H RO V% T %
IR oA 145.0 m 146.5 m
BN TE S KR a 26.0 22.0
ER! FNIAETE SRSt % 47.3 40.0
(5 J1 25 HPEAKAE 155.0 m) =0 HEE R | m/d S8 a 12.0 9.0
=0 H IR 1 m/d AEE /% 21.8 16.4
ENIAEAE S K AE R a 19.0 17.0
E BN IAFAE TR KA L/ % 34.5 30.9
(5 J1 25 HPE/KAL 152.0 m) SO H TR | m/d A 7.0 4.0
g H YA HRAE 1 m/d AEEE /% 12.7 7.3
BINIAFAE T KA a 14.0 12.0
EX B UNINAEAE TR AR L/ % 25.5 21.8
(5 H 25 HFE/KAE 150.0 m) SO HHTE R | m/d 4 a 3.0 3.0
=0 H R 1 m/d AR L% 5.5 5.5

[FAEAR YR e 3 BUSE v, =0k 22 AT 3 Y 2 iy
M, 1155 A 25 HEKAREL, B EDIHE
O o A 251 X B U 35K B S e A8 /DN | (Rl B X =
W 7K 2 P e R (5% IR, T 4ATR 6 H 10 H FEK
P SSHERKAAE R ETAR T, AR I V& R 25 )
R I T I BTH T AR 55, DT R IR rh T 7 91T
i A 25 8 X U LSRR R i SR = UK T AR
SEREI
3.2 ERHARESBE

FR e =K e AR AR B A, U =k A
PEPU R A SR B A SR B I — e 6 A b A
FELIF R, & A A 07 SO AR S H B A A5
T BRI, A TR R iR 5 X ) SRk
Ky, NEEE ARV, SR KA Tt 22 YRR K
i 145. 0 m BCHLAE A9 L IEya BN, H IO 52 4
T FWERpt % 4, %51 6 A 10 HZJG =K E
S R TRABT E K I i 7 i 2 G O R AR A B e
Fif 0 EE R TR R R W R KA 25, R KA AE
iz R,

FEMORBE U2 2RI T, BRI =Wk E T R
AR EE R AKOK AR, R B 55 B — ik
IRPEFF A BRI ], e B LA
FE KA B, AR A R DR SR Sk 7K s B e 7Y
AR ZIE LUK EERE W, B0 A S BT TS
FEARAIIE R 145.0 m (BDARFZ G EE K &), ik
TREHE A3 A It %o = 3 YU IR AR 0k DU R
0 AR B 1 A 2 BE R K A R O
3.2.1 ANAEIE P T EEsE SR Lo

2011—2023 4F =l 7K i I e 4 i DU K 58 0 [ SR
A BRI ], VDT AR B Lk (K A TR
W s fE 6 frs, IWES (i) mTRiEH, A&
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AUEEBIN, T ER RS, YT KA
B R IG, TR —AE 2.0~4. 0 m 2247 ;
HAR A S E T OB T s KA AE 37.0 m LT,
A= A BE AL R VD T S AR R K S 38 41,0 m LR (U
iR K AL 42. 0 m | EHOKA 43.0m) , ALK
36.0 m, ARAFVSTT KM T E IR | IR e Btk
SRR ST S AT, 2 ek Y R A
FEHIE 40 000 m*/s LA B, — M ] 42 il v0 11 3l 7K o7
ARG KAL 42.0 m, AR DU R K 3 SR B A
SR B0 0 i K H 2R 3 e B AR AE 30 000 m* /s DALY,
DAL I AN 2 RE MR R V30T B 1) Bl 74k e 4

L6 1 CIRBBILsG ) v LAE H, ARSI,
I L3 7K AN — et 2 s = ke 7 26 1 i £4) ik i R T
/NIETEE, BT KRR AR R A s . Bk TR — 2
WAL SRR, 35 WL K 7 46 TH i B R AR 7 0 ~
2.0 m; AR FIREEWLEE KA —MAE 23.0~32.0 m Z
] (3B LS B KA 31,0 m, Ak /K7 32.5 m),
PIHEZI0 27. 6 my Hovr 3= T I e Az 285 08 5 300 1) v
WK —fEAE 25.0~32.0 m S N, HHELH N
27.9 m, ARHEIRILEKARE R | IR e Btk
SRR ST S B T, 24 ek Y R
FEHIFE 30 000 m*/s LN H A ik B PO K A B = 7
150 000 m*/s VAP, —fi8 ml 42 il 3 AL 3 7K A5 AN AR
WBKAE 31.0 m, BRI, Ao R AR 2F DO K 5 60 H 2R
FA A VR PRI AR W B WL B () Bk e 4 AE
UK P A R H U AR T AE 30 000 m®/s LA PY A I
PET, AR BE I UK A B /T 15 000 m*/s H
U R WL K LA X AR R as T, T S 1Y
R ES TR 0 R B 1) () A B e T 3, S B XU 1
P T A R
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Fig. 5 Water levels at Shashi Station during the ecological operation of the TGR
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Fig. 6 Water levels at Chenglingji Station during the ecological operation of the TGR

3.2.2 #AFHI

UK R BE AT K R A i K T R AR S
JEREE AT B A, =K JZE R TR B A K B
GRS SY . AP MK o, ST 31U =k
IR REIK A T B ZEVRER KA 145. 0 m 2247, I %
RIS KR, U EA KR, TR =K PR
AR B, S5 KT SRR i, JE
FRAEFIG DTSR SCTE R, BEREA R T R
VAR AT AR . sl O B K R RERMK SR
PRI 2006 = e 7K B2 A PR /K Sl R A T4, = ok 2

22

1959—2013 4FK R A2 i E s 0 I o KRR, F
sroliEiR 6 Avpfl . 6 A N AkKEIEITHEN, wEE
W 90% | T5% (M FARVE R MBI K AR ) 25 R sk
4 g,

R4 ZRKEERH 6 Aha, 6 A TAXRARKEARTEF
Table 4 Typical years of the TGR based on the quantity of

natural inflow in mid-June, late-June

AR AT 75% 90%
6 AhA) 1970 4E 1972 4¢
6 HTH 1986 4F 1993 4=
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3.2.3 AXRAEIKIFHLT
FEBIKAER IR, Rk, RIS
1920 Y = e /K ZETF R A i DU R 5 £ [ SR B AR A R B
I 1Y — R B O 5K R R K R A 10 000 ~
12 000 m*/s, HEJHETKIE S 1 000~2 000 m*/s, #F
ZEHRK REL3~T d) o AW IR ST B O e A
XA B4 0 B2 F5 Ar (A K U A 10 000 m’/s, K R
1000m’/s, F§825d), ATz EREEL T, 4
AT KE IR,
3.24 6 AT RAESAEKRZFENL
7 WK IFEAE 6 H iR TR, BEIU
HAVAE N 1970 4E(P=75%) 1 1972 £ (P=90%) , AR
P ok oK B, FBR =k K R B B fe /N R R =
5700 m*/s BYFEKER, AMATREKARNS BLR, i BT ik
AV BEFR AR AT A S PR I TR K 2 T L oL, B
oK EER LI ER 5 B,
®5 ZWokEFAH6 ArAFRESHEKBEEEER

Table 5 Ecological operation water demand satisfaction

for the TGR in mid-June

6 Ay | s/l | AEREE | RIA | —
JURE | RO | FOkEE | kR | ke
/4 m? /4. m’ /10 m’ /1 m’ TR
1970 4% 117.3 49.2 56.2 11.9 W
1972 4E 81.9 49.2 56.2 -23.5 AN 2

M 5 Al 6 H Ay N MKy 49.2 44 m’,
MAZSJE B F K& 56.2 12 m?, KK A KT
105. 442 m® B} REAZ [R] B 3 A2 d5e /N 9 2 A AR S
PR TR K, PR BLRLAE 1970 4 (P=75% ) W] &
oK B ER, M 1972 4 (P =90%) AN il /i K 52
Ko BB, XFRIKERRG I BRIAE | =K EAE K
ARy R T RERE G TE 6 H AT R AR HE U R K H ARk
BRI e TR, Wi MEe A b
AImE KR, 56 A 10 H &R &K N i fEE
oK, S BIPRERTE . W ZK UK RS TR,
e 6 A EAIHRE KA M E KR, T 1972 4 (P=
90%), T2/PRIE 23.542 m’, MR T = WK E P
IKAE ETFEAT R 149. 7 m,

3.25 6 ATAIFRAKAEKZER

i — WK IFEAE 6 H NI RASIHE, Mk
KR, FNBR =K PEAE H /N T R & 5 700 mY/s
FF K, R KAEEOL T, e BTt A A
FEFRBRIEAT A AV BE A 5 K a0 R OO, R ERL
RI4EJy 1986 4FE(P=75% ) F1 1993 4E(P=90%) , HAik
KEERZIRL R 6 i,
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®6 ZWKEXRH6 ATAFRESHEKEERER
Table 6 Ecological operation water demand satisfaction

for the TGR in late-June

6 ATAE | E/NTM | AREE | FEe -
=) 1S54 (=) IS 54 |=) (=) %ﬁ‘(ﬂﬁ/@
HFIAE | SRk R K KR K A
/47 m? /4 m? /A m? /A m® e
1986 4F 148.3 49.2 56.2 42.9 WO
1993 4= 105.3 49.2 56.2 0.1 | FAWLE

A, 6 A FalfE/h FiltfKE R 49.2 /4 m?,
A S0 B K 56.2 12 m®, BLHU4E 1986 4F
(P=75%) KK et 148.3 12 m’, FnBE /N Tt &
KR RAESMET KRG AR A 42.9 12 m*, T2
A 2SR B R SR /N T T B A DR B SR L HR R A B
6 H T RaIFHAfEEoKE#E, HIFHEEHEA 6 A
RIS A RR IR, 35 A E K E DA N AR S
FE] . $LRI4E 1993 4E(P=90%)6 A T f) kK HiE
4105, 3 42 m*, FEA S A IS R R K R AR /N T i
T Z HUAH Y, DRI 2 38 B RR A K A (P =90% ) B
Rt are 6 H NP RASTHE, WRwAa =2,
AT UK R, 75 6 H AT AEE K, DIt
6 H FAIMHH; s P RIESIE, MR, =K
BRE AT, i B EAN T — 8B K
3.2.6 WAL

GinE 7T D S B VB SO VT D =Ya by i - N )
IR, TR 6 A a =Wk T R fE
PURZ Al AR I A SRR, — 7 T W PR AN 5
M R YT R T B R Bl 3k 2e 4, AR AT 3 /Nt K o
BESGBE AT KA BhAS L TRAE PR A AR B T SR A A
FMF, AMAEM BN MES P, —Jrm, #kok
MGy, AT T RARIE DU R 5t [ AR B A S R
RIS, T =K A IR B AR (2019 ARAEITRR) ) #1
ERB TR B ERREIERE b, dE— R THatTK
Pr77sh B R 2 150.0 m, A %4 0 3 A 2508 B FH K

oK
4 FTA SR R =K PR K AL AL

AR = ek 2 AR A5 5 HAb 25 P I A >R P4
Pt A AR AT A, 3 AR AT v R 5 H 25
H KA R ABTE 6 10 H A v /K AL AT LU R0 % 55
PIRG4S 9 ¥ T 3 1 m/d BRE A ) KL
W, HEEWE NI 6 H i M AIF A S & —E
K, B, ATAIGTE6 10 HIETEKALA B &,
PASE HP Il v O WP B, BE— 2D = WK R AR 25
PR EE =S ]
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4.1 HEFR
AR AESHERE IR 5 H 25 HEK
PR 25, SR T e i MK R I 5 I A
R HA Atk — 467 6 10 HE/KAZZE 148. 0 m,
150. 0 m J7 XA A T W 74 s 6 1 m/d A i)
MUK FL o FE K B O . ARG Hr i 580 22 n
27 Wigl,
xR7 ZBKEFRBAESBAENEGKIAKTESHFR
Table 7 Optimization calculation and analysis scheme for the

control water level of the TGR considering ecological operation

FE1 155.0 IR 11 000 m*/s
Y 152.0 i:g 8 H #1381 1 500 m*/s
E K 150.0 FREERELS d

4.2 HEERSH

TS0 TR A 23 A v g SRR B, R ROk T
AR, GOt KRV FALEE R b5 M IAE 7 57
IK AR A7y S = e oK J2 AR v 1 v S AR A= 2508 BBE i B A
FETH & R 1.0 m/d BRI A AE 0, BLpRgs R n
* 8 A,

R8 ZURIKEFRMBAESE ER RS KGR E S

HRgt
Table 8  Optimization calculation and analysis results for the

control water level of the TGR considering ecological operation

6 10 A%
WEE R m H P SVASF TS
148.0 m|[150.0 m

ER B UAFAE F K AR R a 19.0 | 17.0
(5A25H BN INAEAE FEKAEROE Lt/ % 34.5 | 30.9
PEIKAL SR YE B R 1.0 m/d SEH/a 7.0 4.0
155.0 m) | =iy 9&380% 18 1.0 m/d 4505 /% | 12.7 7.3
EY) B IUAFAE F2KAE R a 12,0 | 10.0
(5H25H B AE S K AR BN L/ % 21.8 | 18.2
JEIK AN S YE R 1.0 m/d TR a 3.0 3.0
152.0 m) | =gyl 94380518 1.0 m/d SEE0 5 /% | 5.5 5.5
F%E3 BN IAFAEFERAEL a 10.0 8.0
(5H25H N IAFAE FEKAERE Lt/ % 18.2 | 14.5
EIK AL ZU I TR 1.0 m/d AR a 2.0 1.0

150.0 m) | = e yliv& S48 1.0 m/d 4805 1L/ % | 3.6 1.8

HERE VRO, =Bk EERHEEL S A
25 H 155.0 m FEKGLiE 7%, 26 J1 10 HIH%E =
148.0 m 5% 150. 0 m, &= UMIIAFAE 5K AEE L K R 51
55 4FH 34.5% M1 30.9%, Mtk 6 A 10 Hizf1/K 1N
145.0 m J8/0 12. 8 F1 16. 4% ; =Wk /K J2 4 vh % 7% 30
THIEHEFE 1.0 m/d IAEEE K RS 55 4511 21. 8%
F16.4%, tHEL 6 H 10 Hizf1/KA7 145. 0 m I/ 9. 1

24

F114.5%.,

TR 2B T, =WoKEEPHEELS A
25 H 152.0 m EKNLIE, 26 J 10 HIHE =
148.0 m BE 150. 0 m, &5 IAFFE T K AE L K &R 51
55 A=) 21. 8% A1 18. 2%, #L 6 H 10 Hisf1/K AL
145.0 m I/ 12.7 F1 16. 3% ; =W 7K 2 4 v 11 7% 10
THIEH 1.0 m/d BAFEEE K R 55 4F ik
5.5%, HL 6 H 10 Hiz41/KA7 145.0 m Jik > 7. 2%,

R T, =K EEPHEELS A
25 H 150.0 m FEKAALIEV, 26 H 10 HIiH&E =
148.0 m ¥ 150. 0 m, &5 IIFETE F K ARSI b K R 51
55 4EHY 18. 2% 1 14. 5%, ML 6 A 10 HizfrK AL
145. 0 m /0 7. 3% 1 11. 0% ; =k /K JE 4 31 7% 9
THIE R 1.0 m/d AR K R 51 55 4511 3. 6% 1
1.8%, #HIt 6 H 10 Hiz417KA7 145.0 m J8 /> 1. 9%
3. 7%,

A DL B ZE AT, % AR P v T R AR 2 O K
FHRE AR, s H 25 HIEaiEE=E
150.0m DA Fak 6 H 10 HIH&E W KB 17 /KNM =
148.0 m 1 150. 0 m 557 XARAIH BE =S ] J, Xf 4 v
THYE IS V& R 1.0 m/d B B (V) 065 W 300K R 3 35
IKEA B GE, SRR, ATE5 Gk K SR R RR
KETERANEIE, WBTHORK R, R
HIH# 2 150.0 m LUF A, W Bk et 251,
ACRECETE 6 H 10 HiZ 77K 2 150.0 m 17730,
4.3 BABIFINF
4.3.1 #BAFHR

UK AT R FE K AL A B B A K A
JEEAE K AT FH =K e e KA RAE, 7R R PLE
B, B7E S5 H 25 HIEKABRUE H 555 18T =ik
IKEEFEELIR 5 A 25 H SZFRAKAFEIE 152.0 m F
TFRME 150. 0 m , PHEEMEEMERT S H 25 HKA FFR
155.0 m, H1 T HEAE =2 7K 8 59 A P 7K 3 45 A A TA]
S IR SCE ARV BEE, X AR SR =k e
1959—2013 FE K R WA 5 A M A& 6 H Lfi
KK Z R THEI, BEBUIR R 25% . 50% F1 75%
B OF L ARBURLAE D BRI 9 g,

®R9 ZB/KkES ATAZEG6 ALAXRARRKKEESHRESF
Table 9 Typical years of the TGR based on the quantity of

natural inflow in late-April, early-June

e KA R FIKAE(25%) FKAE(50%) | MK (T5%)
AR 2004 4F 1999 4E 1980 4F:
4.3.2 HAVFRMLER S

(1) FE/KAE (2004 4F) , =WRIK FEFIKAE 2004 4
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KIIEOLT , P IHE WIAFE S HAAAF T X
FPNIFEAKOR R AR A AR A8 1.0 m/d BISZ IR AN 10
g, IFEKA: 2004 FIBNEE KR, 2 koK
% 5 A 25 HPEKAAE 155.0 m FHERE, A8 6 H 10
H BRI 5 K ALl R T80, BN 3038 2 7= A= 3¢
Ky Br6 H 10 H & fRH & KA 2R 150.0 m ) T80,
HAy 6 710 HIH KA T80 3423 3 i =k )22 7K A H
AR 1.0 m/d BRRT, R =oK% 5 25 H
JFEKDIAE 152. 0 m BT, BR 6 H 10 H KN EEE
150. 0 m T-e4h, BN &= sk, R R =
WK 6 H 10 H SARIE K AL A & 145.0 m T4,
AN 223 UZE K 7 AR IR 1.0 m/d AYBRE 7 =k
JKEES H 25 HEEKALALE 150.0 m BifiE, 6 A 10 HJE
KA R 145.0 m, 146.5 m L0, B30 2577
AFiK, HRTHNIA S B 5K Aig
6 H 10 H AR VE AR AP T 00, 4843 il
JEAR AR IEFE 1.0 m/d AYBR ]

(2) FIKAF (1999 4F KAl 7K AF 1980 4F) . —iesK
JEESF-KAE 1999 4F | Al K AF 1980 4R A 01315 45 S n

RER, %/ ZWoKERENARE STEAESBESEEF AR RIMBIERERR

11, R, NE11, £12HaLIER, 7#
SEAAEFR KT OUT , =Wk )24 vl v 01 N T
AT BN S S BN AR oK, H A B EKAH
AR AL 1.0 m/d BYBRE
4.4 HEHKRIBITESIAGEEZE 150.0 m &4

T

HBARDL BT R, = WOK VR AR I T4
AR % 2 150. 0 m A LA RO A 25 0 5 7 o 1Y )
J R AU RIS ALK XU, (FEE 19 2 o F =k
KRR T H T DR 45 1) e o 3 sz L e IX %) B 8t 2 [
PRI M5 PR 5T b s P ARG, LA S Bt
5 BIxE .

— WK JZE T T A AR SR KA 7R I SR 2 AN 5
M Xof 4 VL P i A B AR RIS S IR Y T it B
FES o RREAR RV L R N B U E R, YR
WIAKAL LR JE vl < R i gy X m R
S, HEuImg, bl | AR KA
iR T Wt o R S 1 A N 2 5 7 AR
PEAPEGL T U B I IX (] S K #4545y T i 5%

F10 ZE/KEFEKE 2004 FEBITELER
Table 10  Simulation results of the TGR in the high flow year 2004
6H 10H 6H10H 6 10H 6H10H
5A25H HIEE 145.0 m I 146.5 m 75 148.0 m YA 150.0 m
JEAKAL/m i FiE K A3 BB F K Y H 7k fiz B F K
Fik SRR 1.0 m/d Fk SRR 1.0 m/d K AFNFHE 1.0 m/d FK SRR 1.0 m/d
155.0 I = = = = 2 2= i
152.0 = S = w = w w &
150.0 = w = B 7 i i E
F 11 ZIEKEFEKE 1999 ERBUTELER
Table 11 Simulation results of the TGR in the normal flow year 1999
6 H10H 6 H10H 6 H10H 6H10H
5H25H THYEZE 145.0 m TH75ZE 146.5 m 752 148.0 m TH7%ZE 150.0 m
JE KA /m E A FEIKASL EIN I JiEAK AL I JEAR AL YN JiEAKAE
£V ZFNEHE 1.0 m/d 3 AFNFHE 1.0 m/d FrK AFNFHE 1.0 m/d £V AFNEHE 1.0 m/d
155.0 i i i i i 3 3 &
152.0 3 3 3 5 w 7w wH 3
150.0 & & & & & w = w
R 12 ZIR/KERKE 1980 FEBITEER
Table 12 Simulation results of the TGR in the low flow year 1980
6 10H 6H10H 6 10H 6 10H
5825 H HIEZE 145.0 m THIEZE 146.5 m M2 148.0 m THIEZE 150.0 m
FEIKAL/m Y JEAK Air E AR JEAK A B JiEIK A3z AR JEAK A
FrK AF RS 1.0 m/d FEK SR 1.0 m/d FIK AR WEHR 1.0 m/d FIK SRS 1.0 m/d
155.0 & = & = = = = &
152.0 e & % & & = i w
150. 0 7 S 5 & N N N 5

KFIZKERA(PHEL) $56%5 2025 F£9H o5



SRBN, S/ ZWoKERENAREEHRASBESZEF ABRIMBIERERR

=K PETH T AR s AT HE il K A7 B 77 % 150. 0 m 38
M,
4.4.1 T SERALS AT

=K EFUIE], AR ORED TR, | TR K
BB KA o ARSI AR (8 B 38 17 S B AT di g
ik Bt XL R, XTI, BETURE
R X E R AR, SR AN B B KA 42.0 m, 77
s il =g K 2R R SRR 35 000 m’/s, X T AE
vk, AR AR BT K AL 31,0 m, #5807k
AR /NT 15 000 m’/s B, 2 Rtk (v A H Ak
R TE RS VERT, 388 =0 2 T Ry 45 R
35 000 m*/s; 5 1l JE  & A AR bR L UK G
T E] 15 000~20 000 m®/s FEZe T, i w =K g
b R A AN 30 000 m/s

— WK IR TE AR B IT K BRI, R
FEEZS RS, MoK DI 2% R oK 4 1~5 d 3
B SRR EEAE 1 ~5 d KA R B R K
£ 150. 0 m [ 2 145.0 m 340 Rl &, gk 13 fF
G, R 13 Al M =K S T KA B 150.0 m
Tt 2 THBR K A7 145.0 m BF, 7 1d, 2 d, 3d,
4.d, 5d UL N oE BT, P38 0 I
29 400 m*/s, 14 700 m*/s. 9 800 m*/s. 7 350 m’/s.
5880 m’/s, WUH A R T T4 il sl 7K A8 AS 8 15 B 7K
O, AR 2 T3 3R] 3 2 9 0O UK ARl I AN
15 000 m’/s (AT T, AS[R] ik B B P — e /K 2 A
Bk K N 43 ) 3 I AE 6 000 m*/s, 20 000 m®/s,
25 000 m’/s, 28 000 m*/s. 30 000 m’/s LAWY,

* 13 FEHLEAK =gk E gk B Tt 251

RELEE e R m’ .57

Table 13 Required discharge increase for the TGR to descend

water level to the flood limit level in different foresight periods

3, 1

m S
T M 1d 2d 3d 4d 5d
FEKADL 150. 0 m i
= 145.0m 20400 | 14700 | 9800 | 7350 |5 880

MRYEA IR, =K FIF 2 150.0 m
S ZRKASE P X ik 7K B K R K S S AR, Fi IR 3 d
TOUHERE B 2 5, T sl R A 3 3l 1) A A6 38K e dn 5%
14 5, %A, N w5 v il
TEACIE RS KA B KA, ZETR B K7 AR HiLEA 1)
otk 2 () 0 [7) s 2 K 2 T A T IE [ SRk K
AL, BIZEVD T o | SEAEE SR B KA 42. 0
3.0m A R ALT 3.2 m, 2.8 m, AHJ T Fi
VO SEAEIER KA N AN T 38. 8 m, 28.2 m,

26

T 14 ZUEEEKAL EZE 150. Om Ftt X T il oG
KEIKESE
Table 14 Rise value of water level at control stations

effected by the pre-discharge of the TGR
X5 R KA A6 TR0/ m

il % W I
- biiiw) I 141E5:6 B | v L 9 O
ARERAK VIRE 1 iy | ok | e | pok
TIIEAS T i F AR koK 34 1.7 0.7 0.6 0.1
T 1 f1 Rk o Sl 32 01 | 28 o1

4.4.2 NEREL T #HRENR I RARE L 5H

FT 1954—2014 4F 6 H LA E Bl R
SO S 8 a7 NG B = S s B ML S Q=R Ny
15 g, R 1S alsn, 6 A B Ay Bl KRk
KR G AR /N, W AR TE 25 000 m’/s DL T
61 a H' 25 000 ~30 000 m*/s i &t H BRI R AL 55 d,
di . 4.51%; 30 000~35 000 m®/s i & H B0 K Bt
12d, ik 0.98%; 35000 m*/s Lh b Aoy 3t i o
3d, Al 0.25%, A% IE BRI K& m, bk
ANFER R — 0k, T, 6 H A A R R
SRl & =K PR T AR A i N T R B A LR AR
No AT, SR PETH T IR B AT KA f PR AT
T %) 32 DR 2 A ) e A K R R K 3 n, IR,
AWFFEAR WG« FHRAK 5 d TFEE W DK R A
It 15 000 m*/s BA TR K" 1 =gk
FEETE A BT AL L% 2 2 150. 0 m A4 il S50
Z—, RUATSSGarpImd, $eain shint, Rt
TR UEB I R

%15 6 B LhAEEHKRNERSIT
Table 15 Long series runoff statistics of the Yichang

Station during early to Mid-June

W/m® s >35 000

IR E d 3 12 55

30 000~35 000 | 25 000~30 000

g5 Bk, WK RIH IR BT K A s
£ 150.0 m WKMAFIF

(1) =K PEANTT BV Ui B it s % 9
B B TR R VT U S R JEE W K R T B e R R R
I

(2) KIT LUPHERIL . VDT IRYT . 5k
1L, BVTAKERAEE L B

(3) IR ST AR 3 B A T 28 000 m’/s
HRAK 5 d AR EAET 30 000 m*/s, Ziab T
FELRK T 1

(4) YhTiTuli, ¥ AL kK A7 5 B AE 38.8 m,
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28.2m LT,

(5) TR AR 5 d 2 5 DU K A B A it
15 000 m’/s SAb FHREELR K FE

R FIRF K AR SR AR, =K PETH 7 IR
(RIZ A TH KA AT 4% BEOR 3 T 150. 0 m #5541, [RIE,
PEAERIE, L RS, il =Wk EiETT
IKAEARA] FIF 2 150. 0 m s, DM & 1 A R/ F
e, BXFETTLATE S P JE = 0ol /K 2 T Jre A 2SR B 5 3
FasE . BIMINFEAK LR S e A 25 8 B 5 7K e 22 ) B oF
J& o

5 Z8itie

ARWFFEIRDT T = WK AR 1 DU R 5 0 [ SR B 1)
AT B S A LR A R R R, A BT RAE
5T, AP EA DU e, 8 e AN R 8 B s Bt
FEAEN SR AR 2SR B 2 AT 222 R i R B 5 SR kAT T3
YR . BRI TR IO R A 2SR B T OGN =k
IR FRRSGE . BN K AR TR R A 250
e B 5 T X IR YT BT S B LT B B it A 5 i L
KAEBVHER KR RGN, R, @83 ais
B TSR s B R A 2 R B A ) XU, B 118 1 %o
T, BRI = Ay 1 S AR AT YR, iE M TEsh 6 H
10 HZEKALZE 150. 0 m; e, 456 = WoK)E LR if
K T, 7 XU G i St 261 BP9 A
RN SRy 0l A A A R B () St PR AR S P

AW FEMAFAE—E AR Z AL . B e R 5ok
PIRGR R, ZESEATEME M BT i A 25 R = oK 3 &
B PNUK R I R 52 me 5 HUGR AT 2% TR R A= 25
JEE T 58 SR MR A8 A A 285 9 S e LA R A G Sk 4
(R EME T 5, SRS nT Sl 2R AR AR B T R TR
BT,

6 4 ®

FE UK P D3 A A 2 R S B B A T S B R A
Bl b, BT =K AR DU R R £ AR B Y A S A
5 HABZE A FUH B EMEMEEAT TIFSE, 58T =k
KA B LA Zs 8], 3 T =Wk R A 25
PE R A i SR A I, BARZE IR T

(1) ST AT J A 25 R 8 S AR A A K R 4
W, AESBEEXT B s MK AR TCE W, He
At 38 B U 10 35 K XU A K JE AR A AR R 1.0 m/d /Y
JRUBR: o A% XU, =0 7K JE AT 7 A A g = A 033 24
PERTIETE, FEARS A 25 HIEKNALZE 150. 0 m; KA
FAFARy, B A Bl ik XUBS T S A 4 R iE M F s 6 H
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10 H KA % 150. 0 m,

(2) 7RI 6 H o T a) FF i Az 25 18 B X IR VT X By
PEITCFZMR X IR AL DX B it XU T 4, (H B AT K
WEFGREY, WU 6 A FagtRASMEAFE
MK AEAG DL AFAE K AN R B AU o Ry % AUz, o
IRARAGAEAR = 07K P P i i A K A sh A LTz FH R
HIAEE KR, AAES T RAIER R &0,

(3) G546 PRSI KL, KEAE R 2, T if
TR E A X (BRI, $ T =Wk EEsi 6 A 10 H
KA ZE 150.0 m B RS TB 550k Y = WK EARNTE
BRI AT B O R B, I B T i
SR T 7K 72 T BH I R N o R RV RSB YL
SUPITRE, WRIT, FRRIL, SV KIER AN IETE
POVRE WK SR AR AN LT 28 000 m*/s H
iRAK 5 d AFEREA BT 30 000 m*/s, kb FHE
SLIRKERE; Vhiiuh, BEAEIE K A7 430 AE 38. 8 m
28.2m VAR TR 5 d I B2 DK -& B oA
i 15 000 m’/s BiAb FHPEER KT/
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