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Prediction for temporal and spatial variability of Poyang Lake inflow
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Abstract: A ccurate prediction of future inflow change into Poyang Lake can provide theoretical basis for the decisiorr making of
water resources allocation during the post T hree Gorges Project period. Based on the analysis of observed discharge data, this
paper found that after the impoundment of Three Gorges Reservoir in 2003, the inflows into the Poyang Lake of annual total and
four scheduling periods have uniformly reduced in different degrees. Seven future inflow hydrographs of five major rivers of
Poyang Lake Basin were obtained through the coupling of GCM ( General Circulation Model) output data and Xir Am Jiang
hydrological model with the ASD ( Automated Statistical Downscaling) statistical downscaling method. The results showed t hat
compared to the observed change, the future change of annual total inflow into the Poyang Lake would be smaller, still showing
alternating variations of positive and negative patterns; those tribut aries with larger drainage areas i. e., Gan River, Fu River and
Xin River, would make more contribution to the total inflow change; under both A2 and B2 scenarios, the change rates of inr
poundment period compared would be greater than that of any other scheduling period while that of day period would be smak
ler, and the change rate of each period would be greater than that of total inflow.
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Fig. 1 Observational stations in the Poyang Lake Basin
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Fig.2 Changing trend of annual total inflow into

Poyang Lake from 1953 to 2010
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Fig.3 The comparison of inflows of annual total and scheduling

periods before and after T hree Gorges Reservoir im poundment
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Tab. 1 Bias of simulated precipitation by ASD to observed precipitation in the Poyang Lak e basin mm/d
o Bk PR SR ] BT i 1L T
1 - 0.22 - 0.18 - 0.06 - 0.04 - 0.24 - 0.19 - 0.10
2 -0.17 0. 14 -0.22 -0.35 -0.19 - 0.06 - 0.03
3 -0.24 0.49 0. 00 0.25 -0.27 - 0.09 - 0.02
4 0.14 - 0.82 0.19 1.15 - 0.58 - 0.12 - 0.42
5 0.83 - 0.72 -0.47 - 0.03 - 0.46 - 0.06 - 0.14
6 -0.77 - 0.21 -0.17 0.24 -0.11 - 0.04 - 0.64
7 - 0.66 - 0.04 0.13 0.55 -0.13 - 0.08 - 0.03
8 0.18 0. 00 0.33 - 0.41 -0.12 -0.11 - 0.39
9 0. 00 0. 08 -0.32 0.30 - 0.31 0.07 - 0.14
10 -0.15 0.18 -0.15 - 0.80 - 0.38 - 0.03 -0.29
11 - 0.05 -0.18 0.10 -0.26 - 0.02 0.21 - 0.01
12 - 0.12 - 0.10 -0.10 - 0.06 0.02 - 0.11 - 0.06

M 2 FATLLAEH ASD 4515 RSB RIS T i FR 225 Gk 0 01~ Q 12°C.0Q 01~ Q 08 'C.0~
B R O, A A T, A ) e 2 B KA Q0 06°C.0~ Q 06°C.0~ Q12°C.0~ 0.06CF1 0~
Q 12°C, B K I SR BT SR Q 07 C, BR300 I I 00 1 47 22 [RIIN AL

2 ASD

Tab.2 Bias of simulated air temperature by ASD to observed air tem perature in the Poyang Lake basin

()
A &K Fe SR BT Heim] fEiL WYL
1 0. 06 0.05 0.01 0. 00 - 0.05 - 0.01 0.01
2 0.02 0.08 0.00 0.02 -0.12 0.01 0.07
3 0.01 0.02 0. 00 - 0.04 - 0.04 0.00 -0.03
4 0. 06 - 0.06 0. 06 0.07 -0.03 0.04 0.04
5 -0.12 -0.07 - 0.01 0.02 0.04 - 0.01 0.04
6 0.07 - 0.08 - 001 0. 06 0.02 0.05 - 0.06
7 0.03 0.07 0.01 -0.02 0.03 -0.03 - 0.02
8 -0.02 0.06 - 0.05 0.03 -0.02 - 0.06 0.01
9 -0.02 - 0.01 -0.02 - 0.01 - 0.02 0.00 0.01
10 - 0.02 -0.03 -0.03 0. 04 0.00 -0.03 0.00
11 -0.05 -0.02 0. 04 0. 00 0.03 0.03 - 0.01
12 0.03 - 0.05 - 0.05 - 0.01 - 0.01 - 0.05 0.02
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Tab.3 The regression relationships between air temperature and

evaporation for hydro metrological stations in Poyang Lake basin

T R G T .
], 1
/m (EEWS)  /m ERSREE
[ y = 0.7664¢0 67k
WIS 401 (R2= 0.917)
<50
o N y = 0.8597¢0 0485
ME(HLHE)  46.9 (R2= 0.894)
FE R 30. 4 U=t
2R 80. 8 i FH5HR)
- N y = 0. 71690 84
BRE(MEE) 512 (R2= 0,945)
50~ 100 :
e 71.2 fEHIBHE)

- 0 0553
SIS 615 y = 0.9204

(R2= 0.924)
HE 131.3 &K
= 143.8 (]
%N 126. 1 B K
M 137.5 {FFEK
100~ 150
. y = 0. 47930 8%
Fii(HIE) 1163 (R2= 0.872)
" - y = 0. 6495¢0 694
BK(ME)  146.8 (R2= 0.946)
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Tab.4 The parameters and efficiency coefficient of Xinanjiang model for subbasins in the Poyang Lake basin

F I WL SR fEVL- Mgk Polil— 2 el YR ATl K- xR BK- ML
i F/ km? 80948 15535 15811 5013 6374 3548 9914
20 4 60 AR 85. 64 80. 05 82.26 66. 66 66. 29 63.09 -
20 40 70 4R 80. 31 79. 63 79.17 63.27 71.56 51.7 -
20 {42 80 4EAL 80. 61 80. 64 79.79 58. 88 71.43 54,23 31.74
20 HHE4 90 4K 80. 52 85.12 76.41 61.08 72.96 61.24 40. 38
21 thgiy] 73.53 77.7 78.73 63.25 67.04 50. 88 14. 63
WM 229. 765 190. 86 110.215 223. 118 232. 405 222. 874 201. 613
X 0. 654 0. 444 0. 337 0.276 0. 539 0. 386 0. 566
Y 0. 41 0. 66 0.318 0. 364 0. 442 0. 228 0. 639
KE 0. 89 0. 921 1. 783 0. 815 0. 937 0. 742 0. 757
B 0. 743 0. 245 0. 46 0. 468 0. 265 0. 37 0. 467
SM 315. 543 147. 801 279.472 25. 806 267. 449 65.103 260. 704
EX 1. 506 0. 88 0. 98 1. 107 1. 304 0.974 0. 638
cl 0.18 0. 483 0. 596 0. 269 0. 493 0. 478 0. 226
cG 0.152 0.071 0. 33 0.273 0. 271 0. 223 0. 694
IMP 0. 039 0. 061 0. 045 0. 078 0. 09 0. 088 0.016
C 0. 262 0. 131 0. 97 0. 416 0. 464 0.018 0. 043
KI 0. 712 0. 26 0. 555 0.216 0. 444 0. 154 0. 345
KG 0. 937 0. 956 0. 89 0. 65 0.579 0. 649 0. 972
N 4.526 0. 484 0. 476 0. 496 0. 307 0. 46 0. 436
NK 2. 049 4. 354 4.08 3. 439 5. 648 5.816 5.46

e R SR KR WM (FECT45K KRR, mm) X (B2 KK R WOM LI R KL WUM = X+ WM, Jomd) Y ( FIZsK Ik 25 m WLM Wil R4,
Y:WLM= Y* (1- X)* WM, JGi4)  KE( FssZE s eI 250, L) SM( R )2 A d/KE R AR, mm)  EX (A KE KA thdrk, LRHN) cl(RZA
7K B K EEXT AL H R R, TG A) « CG (3R )2 A th/KE /K FEXS H R /K K H IR AL, TEiaN) S IMP(ASZEKTHARLLL 1, TG 5 40) « C (IR JRZE RIS R AL 6
HE) K IR R AL GEA) K G H KR REL TCEMN) N FINK (SIS HL ERNA ) .

5 21
Tab.5 The change of total inflow in 21th century decades

com pared to pre impoundm ent period

A /A m? XA (%)

AR

A2 B2 A2 B2
21 4l 10 4E4R - 96.2 87.4 - 54 4.9
21 4l 20 A -17.1 67.7 - 1.0 3.8
21 40 30 4E1% 71.0 - 36.0 4.0 -20
21 4l 40 4FAX -10.8 69. 4 - 0.6 3.9
21 4 50 4% 21. 1 44.4 1.2 2.5
21 4l 60 4E1R -15.7 -583 -0.9 -3.3
21 4l 70 A 236.5 - 47.2 3.2 -2.7
21 4L 80 44X 96. 6 35.6 5.4 2.0
21 42 90 4R 106. 7 162.0 6.0 9.1
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W E T ESs BN
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Fig.5 The contribution of each subbasin to inflow into Poyang Lake for 21th century
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Fig. 6 The relative change of streamflow of major subbasins of Poyang Lake

basin and total inflow for each scheduling period of Three Gorges Reservoir
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