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Abstract: Mass flux is an important basis for maintaining the relationship between lakes and rivers, while the key of mass flux is
water flux. Aiming to a goal of constructing a clear water that are conducive to both the Yangtze River and Poyang Lake, the Poyang
Lake Hydraulic Project (PLHP) in planning will be operated according to a proposed water level regulating scheme in the view of
ecology, in which is controlling over the lake level in the dry season instead of the wet season. By using two-dimensional hydrody-
namic model, this paper conducts a quantitative analysis concerning the potential impacts of the water level regulating scheme of
PLHP under three typical hydro-years (wet, normal and dry years) on stream flow of the Yangtze River. According to the simula-
tion results, during a PLHP water level regulating period, the difference, the discharge from the lake to the Yangtze River is very
small, only varied from —0.2% to —0.7% compared with two modeling scenarios ( with or without the PLHP). The discharge under
those two scenarios is basically maintained in a balanced state, though the seasonal distribution time from the lake to the Yangtze

River is changed. During the dry season, the project has minor impact on the flow of the Yangtze River, or even increases the a-
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mount of water discharges. The dry year has a maximum effect of the increased discharge, followed by normal year and the third by
wet year. The increased discharge in different hydro-years varies from 2.1% to 17.0%. In normal year and dry year, the lake level
before the beginning of the PLHP regulation is much lower than the highest regulated water level of 9 m, so that the existing PLHP
regulation scheme, which proposes to regulate the water level to 14—15 m on September 15, has obvious defects and need a further
optimization.

Keywords : Poyang Lake; hydraulic project; the Yangtze River; discharge; numerical simulation
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Fig.1 The map of Poyang Lake and the distribution of hydrologic/weather stations
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Tab.1 The regulation schemes of water level for the Poyang Lake Hydraulic Project
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Tab.2 Calibrated parameters and optimal values

Fig.2 Orthogonality (a) and resolution (b) of grid in the Poyang Lake hydrodynamic model
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Fig.3 Measured/simulated water level (a) and flow (b)
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Tab.4 Error analysis of flow for calibration and validation
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Fig.4 Comparison between simulated water surface (a, ¢) and water surface

in satellite image (b, d) on Dec. 10, 1999 and Sep. 23, 2000
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Tab.5 Error between simulated water surface area and actual water surface area and their spatial matches
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Tab.6 Typical year and hydrological characteristics in the wet and dry seasons in the water level regulation period of
the Poyang Lake Hydraulic Project
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TR I SRR TR A, HR i B2 AN, $3X Fh 07 3CEA T AR ADLA: D A7 X AL B 15 St
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Fig.5 Water levels (a) and flow hydrographs (b) of the lake in the scenarios with (S2) and
without (S1) the Poyang Lake Hydraulic Project from 2002 to 2003
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7 7 2002— 2003 AFEHX L T RRA [R] V8] B IF BEA AX 215 ToAX 21 A7 U ek e AR AR 5 DT [ 3 s o b
Tab.7 Runoff and its changes of the lake in the scenario with/without the Poyang Lake Hydraulic
Project under different regulation periods from 2002 to 2003 and the proportion of
the runoff in the same period of the Yangtze River Datong Hydrological Station

T AR T AW A AR 5O

T I B/ (x10° m®) R/ (x10° m)  (x10° m?) % o MAbN /%
VLMEE 2002/3/26—2002/8/31 1015.62 1014.61 -1.01 -0.1 -0.02
WRAZ AR 2002/9/1—2002/9/15 151.44 150.54 -0.90 -0.6 -0.1

=K BEE K 2002/9/16— 2002/10/10 196.18 178.76 -17.42  -8.9(-0.7) -2.5
2002/10/11—2002/10/31 77.38 92.93 15.55 20.1 3.8

FMETEFTHE 2002/11/1—2003/1/10 351.38 344.05 -7.33 -2.1 -0.6
A 7K 35 2003/1/11—2003/2/10 108.99 111.57 2.58 2.4(2.1) 0.6
2003/2/11—2003/3/10 129.07 130.77 1.70 1.3 0.4
2003/3/11—2003/3/25 74.64 76.77 2.13 2.9 0.7

BASPEER] 2002/9/1—2003/3/25 1089.08 1085.39 -3.68 -0.3 -0.1

55 RO % B B A SR AR A2 A, T 1)

ALRBER B BKCAE. O F BYATIRALNE ST BT 5007 B T AETEAR LIRS T I JE M4 B 6h) . JLISE
PR BT LB A A SR G A2 15 m, AR TGRS K BEMEE ) 15 m GRS T SO Tk (3830
T RGAMOAKIG. 9 F1 1 H—9 7 15 HAORRZLE KN AL S TEREALAR WP SNk B> T
T11.9% (3¢ 8) S SERER A ED 52 2 AU BEWIIA SME K Bt 0, 5350 15 m B HE At 14 11.9% 0K
i HEBTEACAIRAS T 0 FL VRG5O 1 17 1A SS90 s A TEAR AL i B 0 — 2K e i, BN 80 10
H 21 BA R K RS 15 m.

9 7116 H—10 1 10 H  ARZLVRE LT =Bk P 2K I BE. 47 JEARZLATE WA HEEE I S B T
52.5% 55K RO RSHE 7 1 7.4% . 1 T INE G & T MK B3 B0 REEIMIK B, bR — 35
KA SR LA 42.6% Gt o I K SO ) WO P A8 B 6.0% < T 10 4 11— 10 A 31 FLIB g
SR ISR B A7 SRR HE  WISMHECE L SRR T 79.7% , K3 I A 96.5% (3% 8).
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Fig.6 Water levels (a) and flow hydrographs (b) of the lake in the scenarios with (S2) and
without (S1) the Poyang Lake Hydraulic Project in 2009
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10 H AR BE KA T R 2 T ZOA MR B I T 10.9% 3206 f5k o5 il /K S0 R 9LE 9 2.3% .

8 2009 4F F 7K AN [ BE B By / JE X ALK S R AR o S HAR A A DR ] 008 A L
Tab.8 Runoff and its changes of the lake in the scenarios with/without the Poyang Lake Hydraulic
Project under different regulation periods of the wet season in 2009 and the proportion of the

runoff in the same period of the Yangtze River Datong Hydrological Station

TERR AT ARA AR MR 5 RTE R

VAR Bt T M/ (X108 m®) ME/(x108m®)  (x10% m?) % Mm%
VEWMIEES 2009/3/26—2009/8/31 586.83 588.68 1.86 0.3 0.04
MR & K 2009/9/1—2009/9/15 65.47 -7.77 -73.24 -111.9 -15.4

=K PEES K] 2009/9/16— 2009/10/10 78.85 120.21 41.36 52.5 7.4
2009/10/11—2009/10/31 22.07 39.65 17.58 79.7 6.5
FAPHEEE  2009/9/1—2010/3/25 542.71 538.68 -4.03 -0.7 -0.1

2H 11 HE3 A 10 HAYRBER AR T A, WA SMIEK &8 17 7.3% , 29 5T e K SCuf Rl A%
TR 1.2% T 3 1 11 H—3 7 25 H iR KA R A RS K GRS S R N 2 2 1AMk R m T
24.1% , 2 %5 R R AR A S 3.3% . AT U HY S K AR BUAEAT K SR 2 7K A 8] B2 X VT AR T S
REEioh A O 0Py Ly 1D R N W e B R AN (251 L R N R B S S

7 9 2001 — 2002 4EAk 7K AN [ 38 B2 B By / oMK ZUBR 25T AR I A i R HAR AL A5 DR ] )6 A T
Tab.9 Runoff and its changes of the lake in the scenarios with/without the Poyang Lake Hydraulic Project

under different regulation periods of the dry season from 2001 to 2002 and the proportion
of the runoff in the same period of the Yangtze River Datong Hydrological Station

R ‘ TMARE  ARERR 4 R 5
MEETJ‘EX ET“EH VN 8 3 = 8 3 8 3 o = v /0
ME/(x108 m?) FE/(x100 m)  (x10% m?) % S /%
LI 3 2001/3/26—2001/8/31 920.93 922.20 1.27 0.1 0.03
AMEWT 2001/11/1—2002/1/10 142.25 137.95 -4.30 -3.0 -0.4
EAE 738 2002/1/11—2002/2/10 56.08 62.20 6.11 10.9(7.8) 2.3
2002/2/11—2002/3/10 47.51 44.06 -3.46 -7.3 -1.2
2002/3/11—2002/3/25 33.50 41.58 8.08 24.1 3.3
A H FE ) 2001/9/1—2002/3/25 1372.52 1370.01 -2.51 -0.2 -0.1
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Fig.7 Water levels (a) and flow hydrographs (b) of the lake in the scenarios with (S2) and
without (S1) the Poyang Lake Hydraulic Project under the dry season from 2001 to 2002
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4.3 K ERHR M
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Fig.8 Water levels (a) and flow hydrographs (b) of the lake in the scenarios with (S2) and
without (S1) the Poyang Lake Hydraulic Project from August to December in 2006
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Tab.10 Runoff and its changes of the lake in the scenarios with/without the Poyang Lake Hydraulic Project
under different regulation periods of the wet season in 2006 and the proportion of the runoff
in the same period of the Yangtze River Datong Hydrological Station

VR I B i T AR ARRdEn e MR 5OEE

M/ (x108m?) B/ (x108 m®)  (x10% m®) % M E/%
VLA 2006/3/26—2006/8/31 1142.41 1143.21 0.80 0.07 0.02
WRAEAM  2006/9/1—2006/9/15 34.25 -66.23 -100.48 -293.4* -41.2
=K EE K 2006/9/16—2006/10/10 51.14 119.45 68.32  133.6*(117.4*) 18.5
2006/10/11—2006/10/31 23.83 43.45 19.62 82.3* 7.1
AR 2006/9/1—2007/3/25 369.13 367.29 -1.85 -0.5 -0.1

# RN RGIMIK IR KA B AFAE—5E A 5 B

R A R 0 SR 4E 3 2 2003 4. WKFEL 9 I 11 AT IR H,2003 46 11 11— 2004 45 1 4 10
IR 00 TR A R T 11 m, BORPORES ST AT HRALN S SN OB T 9.7% | R ik 24
KT K SCHB YRR B B 0.8% . ARHK ) 3 - JIERTELER T 2 1 11—3 1 10 BRIEA il 11 m
P25 10 m (0 BEAT 4.79% WRHEZ A1 £ 5 K LK SO R R0 0.7% ) FART A By SBOMIEK it
AR BRI A KA B, EL RO 5K T30 2 R, S AR 9109 1 A
T =2 710 11, AT T 38.9% , Tt SE A REFG 80 F1 4K (003 P AT REAL 5K
ST 31.00% SR SRR SCI IG5 60 5 L300 2.79% B 2.9% /IR 0 MKk B
14 17.0%.
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Fig.9 Water levels (a) and flow hydrographs (b) of the lake in the scenarios with (S2) and
without (S1) Poyang Lake Hydraulic Project from October, 2003 to March, 2004
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Tab.11 Runoff and its changes of the lake in the scenarios with/without Poyang Lake Hydraulic Project
under different regulation periods of the dry season during 2003-2004 and the proportion of the runoff

in the same period of the Yangtze River Datong Hydrological Station

e " TCARALAR FRRAR 7 XA, MR L S R
VAR B 1 B/ (X108 m3) /(X108 m3)  (x10° m®) % S /%
VL&Y 2003/3/26—2003/8/31 747.62 746.59 -1.03 -0.1 -0.02
FMEPEATI 2003/11/1—2004/1/10 69.48 62.76 -6.72 -9.7 -0.8
fEAi 7k 35 2004/1/11—2004/2/10 17.95 24.93 6.98 38.9(17.0) 2.7
2004/2/11—2004/3/10 36.66 34.95 -1.71 -4.7 -0.7
2004/3/11—2004/3/25 28.59 37.44 8.85 31.0 2.9
FAJHEER 2003/9/1—2004/3/25 276.80 276.31 -0.50 -0.2 -0.01
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