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Effect of the proposed construction of Poyang Lake Hydraulic Project on the

habitat suitability for Tuber-eating Birds at different water levels
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Abstract; Poyang Lake is the largest wintering habitat for migratory birds in Asia. In the last decade, the Lake has
experienced early-occurring and prolonged dry season that has deteriorated the lake's ecological status. To tackle this issue,
the Chinese government has proposed the construction of the Poyang Lake Hydraulic Project. However, there is no
quantitative study on the impact of the Hydraulic Project on wintering migratory bird habitats. The habitats of the Tuber-
eating Birds including Grus leucogeranus, Grus vipio, and Cygnus columbianus, etc. were studied. The 3S technology

combined with ecological knowledge were used to build a suitability evaluation model for the habitat of the Tuber-eating
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Birds on the ArcGIS platform. Then, we used the suitability evaluation model combined with a two-dimensional
hydrodynamic model to generate the habitat suitability map of the Tuber-eating Birds, with and without the presence/
operation of the hydraulic project. During the hydraulic project dispatch period, the period of stable water level was
selected. Based on the Xingzi water level without the hydraulic project, we explored the habitat suitability changes of Poyang
Lake in different water levels, with and without the presence/operation of the hydraulic project. The impact of the hydraulic
project on the suitability of the Tuber-eating Birds habitats was quantitatively studied. The results showed that the
scheduling rule of the hydraulic project were scientific. The scheduling rule had little impact on the habitat of the Tuber-
eating Birds in the early winter, but still sacrificed some of the areas suitable for the Tuber-eating Birds in the late winter.
The region of hydraulic project to Duchang station was significantly negatively affected by the hydraulic project. In the nature
reserves at all levels, the northern provincial migratory bird nature reserve was most significantly negatively affected, and
the area will reduce the area of 18.01—39.80 km® suitable for the Tuber-eating Birds. However, the operation of the
hydraulic project could increase the soil water content, making it easier for the Tuber-eating Birds to eat and increase the
food richness. Our study can provide a scientific reference for the future water environment planning and ecological

management of the Poyang Lake.

Key Words: Poyang Lake Hydraulic Project; habitat suitability of migratory birds; two-dimensional hydrodynamic model;
3S technology
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Table 1 Classification of the evaluation factors for habitat suitability for migratory birds
PEMFRYE Evaluation standard
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Table 2 Model verification results

. S KA F 4 {E/m KT8/ m KPPHT R /m
w4 N-S RHL
Site name Average value of Average value of Average error of N-S coefficient
measured water level/m simulated water level/m water level/m
BT 11.90 12.10 0.20 0.990
R 13.32 13.43 0.09 0.975
pAnl 13.68 13.83 0.15 0.982
B 13.87 14.27 0.40 0.898
#BE 12.25 12.45 0.20 0.992
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Fig.4 The habitat suitability for Tuber-eating Birds with and without the Poyang Lake Hydraulic Project in different water levels
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Table 3 The habitat suitability for Tuber-eating Birds with and without the Poyang Lake

6 m X4 6 m A4 7 m TG4 7m A AL
SE R 6 m without the project 6 m with the project 7 m without the project 7 m with the project
Suitability level T/ km? e/ % A km? il % T/ km? il % T/ km? il %
Area Proportion Area Proportion Area Proportion Area Proportion
EEH
. 1455.18 48.39 1183.83 39.37 1126.03 37.45 873.81 29.06
Suitable level
TR AN
SES J’( 981.92 32.65 725.91 24.14 1265.94 42.10 1033.99 34.39
Less suitable level
SRTEAY
?XZ:LD?& 414.19 13.77 719.31 23.92 372.55 12.39 522.94 17.39
Less unsuitable level
"
4\ﬁ.uﬁ 155.71 5.18 377.95 12.57 242.47 8.06 576.26 19.16
Unsuitable level
8 m JoAR4L 8 m JoHX 4l 9 m JoX4l 9 m A4l
RS 8 m without the project 8 m without the project 9 m without the project 9 m with the project
Suitability level A km? Ll % T A km? Ll % A/ km? L/ % i km? L/ %
Area Proportion Area Proportion Area Proportion Area Proportion
EEY
. 1130.21 37.59 799.51 26.59 999.62 33.24 762.67 25.36
Suitable level
S A
L H ﬁ 1157.57 38.50 897.20 29.84 1050.61 34.94 820.06 27.27
Less suitable level
S TEAY
BAE :144& 465.58 15.48 671.72 22.34 565.25 18.80 722.69 24.03
Less unsuitable level
Ty
Z:M,EM& 253.64 8.44 638.57 21.24 391.52 13.02 701.58 23.33
Unsuitable level
9.8 m JLHX 4l 9.8 m A4
PUNER 3 9.8 m without the project 9.8 m with the project
Suitability level T/ km? He il % T/ km? He il %
Area Proportion Area Proportion
Ay
{E.n - 1095.72 36.44 777.86 25.87
Suitable level
SE Y
LA "& 1109.03 36.88 883.05 29.37
Less suitable level
1Y AN
BAES ,ﬂ& 474.36 15.78 694.06 23.08
Less unsuitable level
Ay
AEEH 327.88 10.90 652.03 21.68

Unsuitable level

MR 3 BRI AR TR WA O R 28 B 2R AR S DR R B 2 /K7 (9 8l 2548
T, 385 B R BN SE B G TN L B 4R TR TE 5%—10% , 18 B E AN E A PG N L B4R TR R 7%—13%
1P 4 Al A, YA AL AT I, 7EAX AL 0E Hl Ak 20 B ol P A 1 45 2 DX 2 B, 7 L 1 AR IR X AN 4
SRPRIP X PN BB T 5 2 DX 2 1 o, ELRE R K7 O T 7, X 8 DR A B 2 4, T P A8 0 AR PR AP IX
YIS BV AR AN RN IR XA I8 470 R R G AR BR3P XM /N, X 48 9 F AR PR AP IX N B A
SRORAP DXL MRV, oA FE P - 3 S0 AN 5 R 5 22 9 DX sl 49 85 B ) T3 J i, AL P s A o AN ]
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3 MR g 2T A KA (3 DI 7K TR, RSB S0 | TR KA BT Ao S A7 5L O o A 4
PRI AH 3ok AN 5 0 DRI PSR, Hie 3 AT, 2 B KA AL T 6—9.8 m I, PRIAX 20 132 A7 U 2 1) 286 FH 18]
W) DX PN I R 25 I G IS 9 T AR G P Al 5 SO 520 B ThE 500 km® 245

3 it

TR0 B A S L R 3 K P e I KA S B B A A AR R R A K i s A L K
LA By b A Ay 1 K2 06 S5 e, X 380 B 989 198 7K A7 728 A Xl A S5 A3 2, Ml 1) 52 M A7 T 2R 8 1 OR300 R 43 AT, & B K A7
i SR AEAE A T R ILE T RS 284 A, R R T R 240 e A ad v L I s 36 B 180
IR R BT KL RAHE 15 m 224750, 30 B 1 20 00 B 1) s o oA HH 8, 1K XA T B AR XT3N, AN
R A FN TR A K S HE AL R0 TR R EAEE | DR I S DX SR 8 2 | SR AL R B AR A A 14—
15 m, X AT AR 44 ) B R EE SR U AN K, e — A A4, R KOL PR 10 m 24, BOE )
5 R B BRI T ARS8, BRI 51 J&] 300 58 22 (0 e e b A0 5 | 1h PR 7K i b 0 ol T R ke R
VRIS R RS SR B B TR AR, KA 11—12 m, 12 H—3B4E 3 A,
BETRMBEA TR 6 m A 47 B4 BT WK A7t 2 F T, ek, 898 W 9 LA 5 BB ( Hydrilla
verticillata) =5 A MR 2 R AR M DT/ AR B 7 15 21 1S A B B 28 S 8 1 B0 /K IR I, K 2R E P i
KA AT E KA 10 m B4 FFEE 9.5 m, ARIEA SCEE R 78X BEEHE] P PRHK 4138 17 1t 92
T AT B 25 1, 2 L A T AR A TR E 500 km® 78 A, 3 26 X I, 32 B A0 A 7R 4 LA B B SRR
DX, T EK B ESF [ P A R o e T, f B 19, 8 AR B v AT 18 PG B0 I b o A 1 06 £ B2 19, 28 )
Wi TR KRG, I a] 28 4R 2 A5 2o A7 S 2R A I T Bl S B 2K 5 R R T F2 4, 5% 18 9 B 0k
> AT HREE S S B A b o P RS 3 I X A v e | ISR A R £ R 1 A L AR R R

TS A A AR N [ R A 5 1 SRR X R M /0N SRR IV A5 IR MK ALK X 4 G SR AR X
EFFER R IX 2 50% 1) T AR 52 HL ™ FE I 2R, 3K 5 AR SO 45 S AR — 30 (BRI A SC A5 2R B
H AR RS2 AR BR A5, AT FL R DR L AR SCRE UK 3l B i H 1R 24005 3 B A2 H AR —
£, 7K B Iy AFE R A sk 20 22 K54 o 3R BH T A ok A st B 5 38 B AR A IS Z0 AR 1L, AR B TR A — 30, (R
WIRAKEL S | T B9 F ARG DX 2 ] A K T, PR e 25 SRR T A A L [ SR PR X B 5 i), AR
4 n] 45 JEE A8 P A SR O X Z AR AL i i R, 2 BT KA 20500 06,7 .8.9.9.8 m B, HoWKG PRI 41 132 47
A3 S/ NG A 2 1 2 (0 A T FH A £ 18.01,26.49 . 33.80,39.80,32.79 km® . MIBHIA: S R G AR A,
X 2 Ay 4 S T8 DX K ASE iR e o G B A TR | P AR SCRY 5 SR AT, I 7 31 T 8 8 Ko T T B 25 19, 5 4%
RS ™ AR R SE M /N ARATE SR S5k — 30 438 48 )5 1138 A5 B 25 15 2 2 1% DX, PR L AR 2 mT A7 3 245 0
BETTEE AN I N S A B B KA T RS R LA™ A BN R AE A S R DX N B 2
1 22 TEAR B4 1 i A1 1 3 B A g 1) AR

AR i TR RS 5 AN TEG S0 5] 2 A VT 56 22 18738 45 L[] 52 mi | 28 BH I RG /K 2 4 | K 31485
BRI ST WAL B E S B RO BH R e e a0 B2 SR R E LRI A R, A K
SO AR A 5 DR 5 R T () 2 S B A R DT BELAS £ B 25 S 2 B T X 2 R w028 KA Y 2 PR A
1k, PR - K 4 25 0F R THE K AR E | S KL TR BB 28 280 A I R R, 55—
T, XL T ARSI K R 2 i, 3 R He 25 S, 28 (R IR 2B BT/ AT B (. 95 B 45 ) A AR RS L, DA 3
INERESL RN EYFEE,

4 HFitERE

ARSCLRAE R A B PR AR AK B AR, 7 I REAT T R B A G A AR T B2 52
WSS TR e AR B IR AT O X LIRS T A B R 25 5 2 2 b B 5 1 DL T 4518
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(1) XL bl Ak 2 0 2wty 14 £ B 25 5 S I M 3 B P 32 A AL ) B TR S W e ol 3, 45 B AL AR TR AP X 2
BB A S F AR AR D2 AT R W i, B PR DORE D 18.01—39.80 km® 113 BT R 25 5 2R LAY
TR, AFUZAXAL I8 47 RERG IS oK & i, (2R S 5 TR &, HLAE Ik AR i, DT Jon
HERELRNEYFEE,

(2) RXEL A ] JEE RN AT — i AR 2, S8 B 75 5 B X9 A A A0 ) £ R =5 5 A JE 7 A ) S i 2
N AEL A — P A S A S B R 2R S 2 R R DX, ALK 2 AT SR AT s A R B 5 58, A 2 AR ) N
& 1) 1 DX T £ IR BRI B KA T R B2, LA™ A SN e O3 5 S A0 5 10 DX, i/ N B 2K 2 JR 4
3 B 3 B 8 5 B A e ) XS

(3) AXLL YIS A TR 2 (T W A 8 3% kA SO, AT 552 ey 98919 PR 7 LR Wi B 8, AR SO 1k JF R 7K dek
SN SE LA EAT T80 75 R, DRI AR ST 58 AT — S A 1 22 1, T X 20 %8 19 9 R L 5 Wi ] ol kg 45 I T 5
HA
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