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Tab.1 Wet land structure change of Yellow River Delta

1993 1994 1996 1998 1999 2001 2004

g OF O F 2 2F O F 2 F 2 F

BEE 270 255 259 255 235 242 248
WM 28 28 26 19 64 36 131
Wik 670 645 493 604 523 255 230
WBRE 245 246 276 277 378 368 292
W 46 47 45 44 37 42 29
W opemoksk 24 25 24 24 24 28 28
JMF 1283 1246 1123 1223 1261 971 958

AN ATH#H®E 8 76 71 78 96 53 208
T kEE 2 22 2 26 33 66 70
W okl 53 53 54 48 46 33 46
W /ME 155 151 147 152 175 152 324

T A AL 1438 1397 1270 1375 1436 1123 1282
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Fig.1 Landscape change of Yellow River Delta wet land
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Fig. 3 Phragmites wet land change of protected areas
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Fig.4 Water recharge scope of wet land
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Fig.5 Ecological investigation sampling location
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Fig.6 Vegetation type spatial distribution of wet land
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Fig.7 Groundwater depth of Yellow River Delta
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Fig.10 Model export after wet land water recharge
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Tab.2 Suitability features of indicator species habitat in Yellow River Delta
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Tab.3 Indicator species ecological carrying capacity of Yellow River Delta habitats
-2 A =2 3
%i;gﬁgiw S T T R St %E;gﬁ;im P M AR
11 7% 1 0.75 1 93 Mk 3 0.1 0 0
21 g% 0 1 0 94 Hh 4 0.1 0 0
22 W% 0 0.75 0 111 4 H 0.5 0 0
31 B ST 1 0 0 0 121 7KAFH 1 0.75 0 0
32 BN 5 M AEE 2 0 0 0 122 /KA H 2 0.75 0 0
41 BRAS TR 0 0 0.1 131 #hH 0.5 0 0
42 FRM 2 0 0 0.1 132 it 0 0.1 0
51 PEMI - b Rk 0 0 0 141 & 0 0 0
52 A& 0 0 0 142 Hog il 5 10 3 0 0.1 0
61 P 1 0.1 0 0.5 143 g 0 0.5 0
62 P 2 0.1 0 0.5 144 sk i 0 0 0
63 P 3 0.5 0 0.75 151 R 0 0 0
T PR _AG T K 0.1 0 1 152 /N 0 0 0
72 PP 0.5 0.1 1 153 FZLiA 0 0 0
73 PEEVAEE 2 0.75 0.1 1 154 I H 0 0 0
74 PEEETEEES 1 0 1 161 #fHh (EhmsH) 0 0 0
81 {3 0 0 0 162 #Hh (AEERAh) 0 0 0
91 Hith 1 0.1 0 0 163 YLK MR AHR + 0 0 0
92 Hih 2 0.1 0 0
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Tab.4 Major vegetation water requirement features of Yellow River Delta
wrk PETRTE P A e i FEH EEQ
FEME WEO0.5~1.5m MIKO0.5~1.5m MRFEIL.0~2.0m MRFE0.2~0.3m K 0.5~2.0m %K 0.1~0.2 m
T Fh - 0.1 0.0 0.0 0.5 0.1
Khi/ ER - 0.3~0.8 2~3 0.3~0.5 1~1.5 0.3~0.5
mea-l EK - 3.0 4~5 1.0 2.0 1.0
K g 0.1 0.0 0.0 0.0 - 0
Kfi/  EE 0.5 0.1 0.0 0.0~0.1 - 0
mea-l EK 2.0 0.3 1.5 0.30 - 0.5
LN [T g 365 60 60 1 3 0
d-a"! K 365 90 365 2 30 10
KA 4 -6 J (PR 7 -10 H PR KD
x5 ET=AMIETEEFKISE =6 RHANKAR

Tab.5 Indicative birds water requirement features
of Yellow River Delta

Tab.6 Wet land water recharge projects
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3.1.2 ARAERTR MG I T MR KA
PRI T A A5 R 4 1) LEDESS #4453 31 A [A]
HOKTT S AR ZE A (B 13) o TN AN R g 58 T
AN TR I R R U H R A Y T e ) A
SN, WK T

X3 200 m yEHEI L KK AR TE 1T m DL, bk
X 3% 200 ~ 1 000 m 755 [l N Ho R KK A7 $6TF 0.1 ~
I m(&12),

3.2 AKAEZSTREM
3.2.1 AEEEMAE A
AL WLIE 14,

EEZEANK S AR R L AR



2013 45 2 FREFE I B RACER R E ST 19

/\/ Flood bound

L KA K X

Water recharge region of surface water

T K PR X

Recoverregion of groundwater
12 BB K TSI H 7k STt 2
Fig.12 Wet land hydrologic process of typical water recharge plan

TMEA TMEB
Plan A Plan B Plan C

EIN

Norecharge
13 HABARMKBRTERENET
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Tab.7 Vegetation succession forecast after wet land water recharge
ik 2005 MURIFEZE  MURIBIL  MAHIE i) 2005 MRS MRS MRIRIA
Bz A A B C Bz Al A B C

B 29 531 17 693 17 692 17 708 kX 5053 6279 5925 4814
IR 4 545 7 060 7 052 7051 AR 5 604 15 949 16 397 17 717
FRA - SR E 4145 1124 1124 1119 P/ AL 4932 5299 5325 5345
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Tab.14 Wet land habitat in typical water recharge plan five years later
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Tab.8 Ecological carrying capacity comparison
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Study on Eco-water Supplement for Freshwater Wetlands in the Yellow River Estuary
ZHUO Jun-ling' , GE Lei’, SHI Xue-ting'

(1. Environmental Engineering Assessment Centre, Ministry of Environment
Protection, Beijing 100012, P. R. China;
2. Yellow River Basin Water Resources Protection Bureau, Zhengzhou 450004, P. R. China)

Abstract : On the basis of vegetation forms and evolution analysis of land utilization in estuary district, the study set
up the surface and underground water model of eco-water supplement in Yellow river delta. The landscape ecologi-
cal decision support system of wetlands water supplement is formed. And it also built the eco-hydrology simulation
system of ecological water compensation in the wetland of Yellow river estuary. Selecting Grus japonensis, Ciconia
boyciana and Larus saundersi as the indicator species of eco-water requirement, the volume of simulation water sup-
plement respectively is 2.8 x 10° m’, 3.5 x 108 m’, 4.2 x 10° m’. Under the plan of simulation water supple-
ment , if the water supplement area is within 200 meters, the water level of underground would raise above 1 meter;
if the area range from 200 to 1 000 meters, it would raise from 0.1 to 1 meter. The vegetation form succession ex-
ists, and the area of wet marshes, common meadow, brushwood and so on will increase; the indicator number of
birds increase significantly, and the ecological bearing capacity improve drastically, but it can’t improve with the
increasing volume of water supplement; the ecological function of wetland will be recovered basically, and the eco-
logical value of wetland improve obviously. When the water increase to a certain degree, the difference of ecological
value would be smaller. It is suggested that the best plan for water supplement is to supply water 3.5 x 10° m’ in
the common years, to supply water 4.2 x 10° m’ in the drought years and to supply water 2. 8 x 10° m’ in the wetter
years.

Key words: freshwater wetland ; eco-water supplement; Yellow River estuary



