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Estimation of ecological water demand in Sanmenxia reservoir wetland
ZHOU Wert bo!,LI Yue peng'*, WANG Shtyan’, YANG Heng??
1. School of Environment Science and E ngineering, Chan, ' an Universit f,XL/ an 710054, China; 2. China Department o
ng g g Y :

Water Environment, Insiitute of Water Resources and H ydropower Research, Beijing 100078, China;
3. North China University of Water Resource and Electric Power, Zhengz hou 450045, China)

Abstract: Based on the hydrological and meteorological data in 2005 and remot e sensing image interpretation of four time periods

( February, June, August, and November) in 2005 in Sanmenxia reservoir, variation of ecological water demand in the wetland in

2005 was estimated according to the classification of wetlands, and variation laws of ecological water demand in different types

of wetlands were analyzed. The results show ed that the minimum eclogical water demand is 8 364 billion m”, the suitable eco

logical water demand is 14. 407 billion m?, and the ideal ecological w ater demand is 30 45 billion m3. W ater demand for sediment

transport is the most important one of ecological water demand, and water demand for sediment transport was concentrated in

the flood season from June to October with the maximum in August of 2 527 billion m’. Calculation of ecological w ater demand

in the wetland can provide basic database for ecological water allocation and ewlogical restoration in Sanmenxia reservoir wetland.

Key words: Sanmenxia reservoir; wetland; ecological water demand;remote sensing
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1 2005
Tab.1 Area of Sanmenxia reservoir wetland in 2005

ka
Aoy whia WML R OALEML EE
2 H 108.10 2.91 70.70  5.27 10. 96 197. 94
6 H 92.54 3.49 80.34  5.38 10.97 192.72
8 H 55.27  1.28 112.01 4.65 10. 62 183.82
11 H 87.20 2.60  88.39 5.22 10. 80 194. 21

M 2005 A0 M AVA TRR AR AR SR &, PR XU Hb A T
FUE N AN K, (HZAF Y /K AR TR S M [ £ 7 B S 3 AR
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A B 11 A0, fesh g 8 A4y, 33 57K AN AN [REa AT 77 5
AR 5 AR MR T AR K AR 8 A6y, JLIkCh 6 A
K0 A4y, Ny 2 A4 ARBK AR TR I K 2 A4y, 8 H
B KA T AR D> 20 48 18 km?, X &5 2005 £E7K 1A 8 K HIAR
55 57% , MT4F PR Hb S AR TH BRI A K
2.2 BEAAXEKREOEE
22.1 HHPFAE
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Tab.2 Reed evapotranspiration in Sanm enxia reservoir
mm
H 1 2 3 4 5 7 8 9 10 11 12
RA¥ET, 11.98 16. 19 51.09 131.51 161.5 190.17 164.14  159.06 65.26 47.98 16. 61 12.22

2.2.2 +EFKE
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Tab.3 Laws of bird water demand in the Yellow River wetland

TOKETBE PTAKE m TAOKGEEE/ m KR

4H-6H 0.1 0.1~ 0.5 HIH

7H-10H 0.5 0.2~ 0.8 SRR VB
11 - %&k%3 A 0.2 0.1~ 1 B4
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(BRI 6 B o SR L6 V7 B, S T 2005

FER I HRKR(E4) .

4 2005
Tab.4 M onthly water demand for sediment transport in 2005
£ m?
1y 1 3 4 5 6 7 8 9 10 11 12 AR
i K 0 0 0 0 0 12. 44 12.91 25.27 12. 06 13.32 0 0 76. 002

2.2.5 £XER

A S EE R AR AR S RS A &, 2 IRIE 4 B
BATESARTM &M ALIZH T ennant v X X AR &2k
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TEET TR VAN I & SXa S /NN M 01N 25K VG M [ )
KE(KS5) . DR ZHETHIE R 10% £ IR FFH
LERRGE TR DR, 25 RRER 30% G h K2
BOUK A AT R R 4 AF ) o D= 1Tk 2473
TRV R BEA, ARSI S A R LR 8.

5 Tennant

Tab.5 Recommend flow standard based on T ennant method

R HEAL I (PR L T2 B0

A o e
(10 -3 H) (4 H-9 1)
K 200 200
Ak VE 60~ 100 60~ 100
R LT 40 60
Elase 30 50
Iy 20 40
s 10 30
ZE 8lidg /N 10 10
FEE R < 10 <10
2.3 BREHRELE

2.3.1 BKkE

FRYE 1957 45— 2003 48 e = | Tkl (0 F K B e Rk, 3
HPEX ZAE T KR, k6.
232 XKE

R 1957 45— 2001 4 = [kl 1) 2% K= 5% kL, vH 5
X ZAFTPHZERE, WL T,
2.4 AXTKEE

DA T0UAE A TR /K LA 628 XCE &, TR B (K AR IFAS i
FRRIX A o TR A, AR S SR I R g D AT RS Oy
e KR T KR RIS RS S KRR AR AR S R
K, IAERS T /K Rk SRR AR AWK BT Ak 9
FEA TR IR o 158 = 1 08k 2 (X I 2 25 75 /K B A
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max{ 1T K i, A AL, VDR KR+ A TR K

4+ LK E+ K2R KR
[RLIHG, = )0l P2 X VR M 2R S K M LK 8.
3

(1) VS 2005 4 45 P d80d AR S T K B AR Y
83 64~ 304 50 14 m?®, AP KA ILTE 8 A6 4358
{2 m®, Ho B K b 5K 25 2742 m®, ok Al SRR
20 7814 m’; /MEHILEE 1 A4k 12 66 14 m®, KA By
Ll e K AR A TR L e KA 2 B/ ME W 4 £, 3 id
FESE IR P TN B R S AR R I AR AR Ak, X IR =0
U X i b 5 ) S K TRV R 3R ki v T KR RS SR i
I — G L SR DR K EE AN ) (#3247 5 2R IR K
JE 3 B K T D (R 45 3

(2) N 1 F13E 8 | LLANIE 2005 FigHhE B AE BT K =
BIE A L, ot 1 - 5 F, 11 A= 12 Ak, %
TR B A SR 13 A AT K&, O n iy 3= 2
SRS T K. B A AR AT A B /M 3 B A A
EIIAR AR, AR bt Kb A 1 B b 5 7K B A s 3
i, KM S B/MER PR 10 75, B R T K& X
AL s AT R S T KRG BN &K, DUk
S T K R S AR R SR A W 2 R P A 1 R R

1 2005

Monthly suitable ecological water demand in 2005

(3) DL ISR 28 (g 22 Sk 5% SR b 7 25 /K,
X7 2 Ty Hd PV R, Dyt 2B E K Rt M )
PRt T BTS2 (i, (S8 Fs B 7K B8 I
AN A A R G, TR S Y () 5 KA B A% 1
SR, BT CAME s AL o TR AL 2 YR v I R X
HUT 55, b /5 K R A R it R IR AR, B AR
Al S NGB8 U A2, DRI, i 0 75 KR G o 5ORE RERE
2 eV I A AR T KR P A

Fig. |

6
Tab.6 Average annual precipitation in Sanmenxia reservoir
mm
A4y 1 2 3 4 5 6 7 8 9 10 11 12 tE
A¥RKE 4.9 7.2 21.5 42.0 58.4 61.0 117.0 90. 3 90. 3 55.8 23.2 4.8 576. 4

- 880+ 4B 5
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7
Tab.7 Average annual evapotranspiration in Sanmenxia reservoir
mm

A 1 2 3 4 5 6 7 8 9 10 11 12 G|
BYJZEkE 65.92  91.18 160.64 216.08 266.00 311.83 263.00 243.27 165.34 130.05 85.85  63.38 2062.54

8
Tab.8 Total ecological water demand in Sanmenxia reser voir wetland
{Zm?3
Ao 5] MiRET KSR LETKE AT KE SR VNI & R 7K AR TKEE
/e m3 /e m3 /e m3 /e m3 /m?3 /m3 /L m3
FE2N 0.005 5 0.28 0.11 1.15 0.130 5 0.009 7 1.56
1 EH 0.007 3 0.63 0.56 4. 60 0.130 5 0.009 7 5.35
AR 0.008 2 1.03 1. 11 11.51 0.130 5 0.009 7 12. 66
/N 0.007 4 0.28 0.11 1.38 0.180 5 0.014 3 1. 84
2 & H 0.009 8 0.63 0.56 5.51 0.180 5 0.014 3 6.31
AR 0.011 1 1.03 1. 11 13.77 0.180 5 0.014 3 14.97
/N 0.023 3 0.28 0.11 2.41 0.318 0 0.042 6 2.99
3 EH 0.031 1 0.63 0.56 9.62 0.318 0 0.042 6 10. 55
AR 0.034 9 1.03 1. 11 24. 06 0.318 0 0.042 6 25.40
FE 2N 0.067 6 0.32 0.10 6. 46 0.416 4 0.080 9 7.18
4 EH 0.090 2 0.71 0.29 10. 77 0.416 4 0.080 9 11.90
AR 0.101 5 1. 16 0.48 21.54 0.416 4 0.080 9 23.13
FE2N 0.083 1 0.32 0.10 5.20 0.512 6 0.112 5 6.00
5 & H 0.110 8 0.71 0.29 8.67 0.512 6 0.112 5 9.89
AR 0.124 6 1.16 0. 48 17.34 0.512 6 0.112°5 19.02
FE2N 0.097 8 0.32 0.10 5.03 0.601 0 0.117 6 13.35
6 & H 0.130 4 0.71 0.29 8.38 0.601 0 0.117 6 13.77
FRAR 0.146 7 1.16 0.48 16.76 0.601 0 0.117 6 18. 55
/N 0.114 9 0. 44 0.11 8.63 0.483 4 0.215 1 13.73
7 EE 0.153 2 0.96 0.34 14. 38 0.483 4 0.215 1 15.76
AR 0.172 3 1.57 0. 45 28.75 0.483 4 0.215 1 30. 77
EC 2N 0.1113 0.44 0.11 12. 47 0.447 2 0. 166 0 2. 10
8 EH 0.148 4 0.96 0.34 20.78 0.447 2 0.166 0 26. 66
AR 0.167 0 1.57 0. 45 41.56 0.447 2 0.166 0 43.58
FE2N 0.045 7 0.44 0.11 13. 04 0.303 9 0.166 0 13. 66
9 EH 0.060 9 0.96 0.34 21.73 0.303 9 0.166 0 2. 89
AR 0.068 5 1.57 0. 45 43. 46 0.303 9 0.166 0 45. 24
/N 0.026 9 0.35 0.18 3.28 0.252 6 0.108 4 13. 84
10 EH 0.0359 0.77 0.54 13.12 0.252 6 0.108 4 14.27
FRAR 0.040 4 1.26 0.72 32.80 0.252 6 0.108 4 4. 25
/N 0.009 3 0.35 0. 09 1. 86 0.166 7 0.045 1 2.34
11 & 0.012 4 0.77 0. 45 7.46 0.166 7 0.045 1 8.37
AR 0.014 0 1.26 0.90 18. 65 0.166 7 0.045 1 20. 05
F %N 0.006 9 0.35 0.09 1.55 0.123 1 0.009 3 2.02
12 EE 0.009 2 0.77 0. 45 6. 20 0.123 1 0.009 3 7.10
AR 0.010 3 1.26 0.90 15.50 0.123 1 0.009 3 16. 89
e/ 0.599 7 4.18 1. 320 62. 46 3.9359 1.087 4 83. 64
A T H 0.799 6 9.21 4.984 131.22 3.9359 1.087 4 144. 07
A 0.899 5 15. 06 8. 642 285.70 3.9359 1.087 4 304. 50
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