5563 % 4 5 W] M PR O2E R Vol.63, No.5
2008 £ 5 H ACTA GEOGRAPHICA SINICA May, 2008

E T ALK FRWE A QM & S FKITEN

R TR R B ARG TRE KRR AR
Bas Pedroli‘, Michiel van Eupen’
(1. B K B PR AR 4P R, KRN 450004
2. v [ B2 g R A 5 BE A ST T, Rt 100101,
3. AR = A E KA R A B R, LD AR ARE 257091,
4. Alterra Wageningen UR, The Netherlands)

ME., RIMESRGERIPMER, DRSAEBRGURE | Ry 0 LB R G e s e
PES R DU ORI R G RAEAE R H AR, WA Z R R TR E T

23600 hm? F) 2 {1 = A1 YH b A B4 R S AN AP RLAE TR IR b SR TT S LA 2o Y TR
MT5us, AL AR KSR R b KR R GIS BRI ST, BEA
KOy —A SR AA A FTHLBE s S B T A 25K SO B R AR A K BN R R I iE
oG8 BIF 5% T 1 RSO0 A 25 TR SR SR R 0 ALK T SRR T NPT T B 1 S A R b K
DF RPN AESROCR ) EAHETE TS | RD5 R R R R PR RS AR B R T S
T b RS B LR S A SRS Al I A5 R AR IT BT = Y B A R S ) TR A R P
P 28 B A M A AR TE AR S AR RS R OE R o A s R K, R
i 1 ¢ T AT D 3 S 3 10 AU SR 19 10000 hm? 350 2 22000 hm?, A 45 7K 2 ) KR 42
Wy BPRTESE SRR SR A PE | KRBT B TR G AR A SRR A YR E,
FEPE T B = A Y K R 09 3.5 42 m® BT AR K i SRR K R

KB, ALOKICE, B =AM, B, AR K

1 i HE 5

B R YRR B AN A S R G BAR B R R E I N R TR R K 2R A
i 5 B BT R AL EAE T, B = A DR T R R A )R | R e N R AR R
AR A S R G, HRRA B9 AR A DOV Z 20 e B 2 S 1t 10 AW B R 8
WIS R R A S R GIE i TG AR MLE A R ) = U K
FAR DR XA D v e — 1) = A R B RO DX, BB AT 5 v [ 22 ) 2 RE PR AR 4
AN M PR AP 24 53, AR D ZR B P Bl A B DY RSP S 2RI AR Y < rP Bl | A b R B
Mo, PR IXAE L IR AR ) 2 R O AP b B B, R S AT R 2 R R AR R G R
SR AN X I A 25 e A ) O B R, AR 20 TR LK | by T A2 B AT 1l XK 7
BEPR A 2RI | T SR B B BT IR A, DRI 1 = A RO T R R T A A
SO, B T S A W ROKIR = A | MR E ST REIR AL . MR 2R
VB A A AR ER T IR F BT = N A S R G AR AR TR AL S AT RS R B A T U
RSB 1AW K R, U B K SRR i B S R SEBUR AR = A A S AR
GEA RE AR, R 4 A S AT B A i R AR A PR A OC B R 2 — | AR BT T X
o ST ARSI U K R B SR EKR

e HHT: 2007-08-27; E11 HIU: 2008-02-06
FEETH P K FIRHE A AE5H (12793) [Foundation: Sino-Dutch Cooperation Project on Water Management,
No.12793]
FEZ WA 30 (1962-), wigl LR, 32K IR 5 LS HIE R 0T 97 LE. E-mail: lianyu@vip.sina.com
451-461 71



452 Bl 63 %

P | AR ORI 2 055 [ A AR R R M A S PR T K R D T TR TR AR
X = A0 AR A K AT TRIE, BRSE T 1 2 R K S0 sl A A AR B AR i 7 1
B 7 AR 25 2 TR I TR B S R S BIOE S M AN 22 0L AR SR BTSSR W] WA A R
0 SR B[R] I 2 AT A A 1 A A AR G R WL Y 2 A P N o R R TR P X T
ol = A AR ST K B 5T 22 R ARl = A i B ARDIR S b AT, AN EE LA 25 5 AR JEE
LR WARD B R K B BUR B AE ) M S B 2R TR I AR R K
U A AT KBTS R AL AR AN R G AR ROK SRR SR A A VI oK [ 3
o A 5 KT o AR AR AR SRR A S B E DL R A KR A 2SR A A
AR AT KT S A BT DT TR s, R A I

A IR K A AL — DA SRR g — bl AR AR K B Y
B E AR SR RS & Z V2 K el Tk | SRR PS5
WELGEH AT S ARLEESREZ TG R, ALLEHIBET HEERERER K
B K B IR K SO 3 S B L e IXIR e e Ak s R IR 2R SE TN R, GBS E T
T T AR K L E A PR P R SR G AR OK RN R K | UK LKA AR T K A
A R G T KT WG Rl AR BT R 37 06 AR AR AR AR S R SCE T R R R OK 2
0 R A A A A IR 8 T 1T 8 ) A 2 7K AR AR K A Ok Y AR A SRR AT T AR
K3 R B SN OT ST, 4R T B R KR IS ) AR SR H AR K K&, Rl
A BR Y BT BT YR B R = AR N A 2 AR G R A B DR SRR B ROR SO

2 W XA

21 HT=fFM

O] = AR N2 48 A M 1 AR IR B R Bl | GE FLTE M AL A — 1 B
TEHbAt | T ki A 55 3 Z A T A L AR A R S N R s 2 ) HE
Bl REURA TR 2 118°10' & 119°15' 5k 4k 37°15" & 38°10" 2 fa) . 3408 ] =y P — it 2 45
PLTHERTIS , dGEE/RA O, f 2 S hE ORI R 1350 1, HZ0 R 6000 4%
km?, ¥R K2 350 km,

B = A MO LE A SR FRAE 1/8000~1/12000,  H T #5 AT 75 12 M X i I A 2 B
BT AR B TRT = A YR = A U PR LA S IR DR SRy R Bl i R A R 1 b SR AR AR TR = A
D b DX 7 Jh 2 W 2 T R R B R R TG e R B B R
BRFFAE , AR X ZAEF S0 12.3 °C, A PR 561.6 mm, EHRFEWNZE T 6~9 H
fy, ZAERHIKIHZE K B 1167.2 mm, #50 = £/ M @ B IR A & R AR X, HIX A
TC AR B KSR T MRAE g 2R R RS N, RARR AR D DL 0 R A
B AT 11 N 55 00 e AT T R A TR VD R AT T X LA ATV RS T A K Bk v ) B AR
B, WPEsh ) SO R Dt b B e v, Bk, WO R B R TR A el
Bl BE W A SRR, A DRI AL RN RS | T = A DI T RUAS W
PR, B 18SS4ELIK , B KB MAS A 6 W, T35 = MM R 5 & X
W, RIRERKNEWE KX Z—, W R 1 A% X b wi i i E R R 1
22 EA=ZANEREBARARIPER

SRy DR TR b AR SR S A R A b O R L T BT A U E R G A SR R
Pl v VA i R (NG 8 S 1 T S a3 s | S G173 s | oL v Rl o O I 4
XS, AT S AT R B A, R AR AR AR A S REME RN G S
ML 15.3x10* hm?, Hp O X 5.8x10* hm?, 2% wf X i fL 1.3 X 10* hm?, 52586 X
i F 8.2 10* hm?,



5 1 FE R S BT AR A UK SR G B IR M A A T KPR 453

23 MIREEEHRS WK

FARGR I XS M A 42 B, 393 A, R R Bie ) B R E i+ o)
Z o T AR DR BT A2 M X — R TR ) 57 25 A AR ) X R i s R, RE T AR
TP XN FEAR B A M YA o, 2 Jm R M A B, AR DI 2R A A TR I bR R
M SR R ERAE RO REARTREE | KARAE BRI TR R WA o B AR o
BB 91.9% , J2 Hh [ i T 5 A Vg e 1 SR AR IX

FIAR ORI DX PN o0 A 25 B EF A2 3l ) 1543 ) g etk AR sh ) 418 B Jes [ 58 HE
PRI 6 Bl PROKH2E 108 Bh, Jm E K AR 3 M 526283 M, J& E K — g R
MAFIIUES . BE. FRkES . RS AR, RE . S nREEME, PREKIPmE9
M, E R AR B KRS | RS | A A 41 R,

3 WFEREMS

31 EFEMIPAE

2005 4F 7 A5 10 J, X = AP0 v SR AR ) S L | RER S OKA Y
)l A Wy S AT 1 M TE A A R A R R AR AR | R R R S AR AT T
A BEEE LN RN 2% BRI W B AR R AT T B A Y AR AU RS, IR AR S
A g Ny Bt AR
32 ARBE

MAEZS 2 BORSCAAEAT, B A S AR | S B RS AR T B, @
BRI A B, R SR AR OKIR M AE S R LT R REVR MRS B,

WU ST R AR R MW Bl W5 A0 SRR G R PR b A0 A S TR K LA | 4R S M HE
AR E Rl A A SR K A
] (Y R SR T 3% AR -l R oA I SRR A
Gesim (SEBS), FlHIERE A |
BIX I R AT RO

T 8 7 Ve R A K BT R T H MR AR R AR TS
A TR R ER R E 1 e
N IS = y NAge . A 4

Wi M 2 A ACH B ARIOR TR ——————» bksiwae e pkam |

Wl kK%, HESES K
> Ry 5

E%iff% j’}f’ﬂl ‘ZE*?E ;ﬂ%ﬂ ] Mo R M HOR AR I M s R \

5 DTN SO Sl o 1% g l l
P, B A SRR K S EWF
% (SOBEK HL) b T /KB S
(MODFLOW #5#0) Kz 5 3n] = 9

. AR
SEOULE A RO S RF & 5t (LEDESS |
HOR), BERUR ) 25 AR T T L | L
e

M 7 250K SCAR AL A A | , |

SRR, AR
A A K A R F A
EEEA L, AR TR i

N N N § . b b 5 PEAY B R
ORI R g e M TR SRR BEEHE

. — TR N 12. € genera ame 10r evaluating environmenta OWS 0O
BRE R KB SR 1), £ & y

A |

estuary wetlands



454 Bl 63 &

3.3 iRAZE

FEGE LLIR h D  HAR R iR R B = 5 18 2 3 R AW 2 AP 10 A% Jm Ao 7
MHEMBERZR, HUPR R R, MR T T2, X TR ES RSG5
W, BR T ERSN, U AER R AR IR LR W kb AR AR K AR S 1 b A&
T B, BV R A AR R G S Dy he Y o0 R M R AR A R G0 W R E T T R Bk
W, H AT M A ST K A AT 22 B TR M B 2 ROKE T M o i R 45 AN 2 R A (TR AR |
T8 A SR RN T 3 B A AR A B M) EAT BT R, RN TR A B A T I,
Zug TR A S RS R A AU R R R 0 T T e O T D M Y e
w, MAESHBMASRENN KA S Z5M, E T RIS R ERF/RAFIK
SRRV 2 PR R A B TF KSR E, RERH R X A ST KT R 2R W T
M Z T, J T BEALE] 4 7K A5 AR 8L B R A0 A 25 A 0L B AR 9% A5 25 &R G0 19 75 /K A
S YR SR N BR ML B A R RS S E R PR P B AL A 1K
I A A — K SO R B

AT FE N 5000 A 25 27 A0 UL o5 G 38 00 AT 9 M S R AR SR K O R EAT R —IF
Mr—JE 4 — R PEER T RIOR R AN K O R S A SRR | A H ] 0t
AR AP e £ . LEDESS 5% BU & fif 2% Alterra Green World Research JT & i) — />3 F GIS
M)LK 7S, LEDESS H5 8GR ) 5000 AF 25 27 s B ] LAY B3 aR o8 . DX s O P A e 1ot 7
Bk 7 H AR AE AR OCAF 7 b (Site) TCHL B AR SR UL AR A B X, AARAERRITS
B ol b % 7 B SRR [R] (9 45 ATDC L 7 X 8 A= 35 4548 (Ecotopes), 4 BLAf a2 L AE 5519
RS

4 A SHMK R DTS

4.1 B EBERPIE

AT IL4F 5k B 0) fe gk B i R g et /0l it A8 e ) LR R BRI , 5 it [RIEF, BEe]
R A RN AR LR T VR R IR T TR ) R AR B R, Bk D R AT T PR s A
O = AR ZER RN T AR, B AR RGN R A B EXE IR SR,
TE I e 7K e 2 R K R IEAE TR OF S H A5 2280 AT 1 M X T H 2554 K
TR = AN e Pk B g B AR ASREA SR, U R LT R M E B KA O
SN X PRl FE R UE I L D REAK A2 A LAl b A B IR K M B O B R S R
oy, A R A BRI K BE RS B S ORI Al XA AR 5 AT R A B MU, T
O3 KR AL EL

A A SAYT B AR & 5 P K& T AES T KA e, BEHIAEST
IKWFFEW — M, EAUTHEZERAFFESRE R NIRS IR, O ES EXEA
AHETWH L AT B ) R HSC I p vl BB 1S5 . BRI AR, B TAT — A YIS b & 2
PR AP IR R AT A 28 R e il B AR I A5 oK B TRl K B R i B 5 5 AT g A MAt s i A
T 5 2K 55 0y T EAT 255 1 2 5 3 o ki) 01 b XA 0K B0 00 s A o, B R AR
JC R GeVK I DL R IX 358 26 % e R0 in] TR A JR ) SE B Al 0, fE 22 05 8 L e IS B LA 1992
AR BT = AN FR G H SRR X ST R ) LA P 25 VR b T AR (2 23000 hm?), AE A BER]
PR KR Mo 52 ) B AR RV, 2R A, — 2 1992 4F B0 — M B R % [ R R X
TRKIE M LA S i v Al 2 [ 1992 4F 1 ) v ) /K B 48— 8 B2 Y 1999 4, B0 3
W gL Bk =R R AR O B T I R VD SR R v A A AR Ak S5 BUIR AT He Pk
I,



5 3 JE M AR, BT AR A OK SR T O M A AT KPR 455

4.2 EBHKSEE

A A A K B 2B R
PIFIHE.,

(D) BRI EENE ARMR
X ACEB A AT T R B A B
KB = X 388 b 3 6] 2 B T B SR
PRy IX SER IR AE SRR, B
LIS 22 I B B N & (R o 1]
XX AR EEEREK, L2 E
B S0 M AR L T YR W
BRI E R AN B, 2 AR
PRy X A 25 58 B Ve AS ] sl B () A 2
oo, HEFENEYWEZHEE | IR
IR AL 22 0 A 25 5 UL A 48 38 A SR
IR AT R EELES ARG TR
FE 7 TR T4y B PER

(2) THLAIHBOIR BRI b kb
TR X ¥ 3 AE B AR PR IX DL

L 2 2 B = A IR AR XA R
{E Hﬂ TH Eﬁ E ‘MS /ﬁ( :‘FF X Ij\j ﬁ iﬁ j( s IE]ing. Z{Tfhe%ei!t?tiogi:i ('):fiﬂR%Fngz(OSZ;TO(?S)H :
AW OJE B Som A R, 1B b _ -
AKX IR AR KR b o
B ER B L (F 2)

0 10 km l/'

SR

(3) BEITKDIK 8 AT RE 1 K xfE 5 7 [ anmex
R 0 1 3 3 B 7 ar T
9 ST, KT TR i —

AE B4 i 20 A AR AR, W LR
K BT R K, T B AT I I T K
TR L B SR N B IROK IR e, AT L
FEASTHE A RN K . S
HP T DAY B ORI
SR T | BT ) A DR S, B S K
BEA AN, T A ] CTE X A3
I B A K SR PR R 2, 1R
KR RE B, e i B A 7K R[] 4%
#hK

ZEA S AR X1 A S 0 10km )
6 JR BAR T 11 - s ) 4 1L L T v
A IS A SR X M3 RBEG AR
(r&—] 3) ’ AT A2 23600 hmz, FE Fig. 3 Extent of the demonstration area

S A SRR YK N R AL Y 2 S R o TV R A B AE R TR Y R A
F = AN E R R AR X
43 EHFEKITESE
T b A AR B A K 2 2 AR e M M Bk B S 2 2 A Y K R R TR M AR K B
SR FH 2 BE T R G AL (SEBS), A 3 I8 RS2 4 10 Hh e S R | MR S (B



456 Bl 63 &

I TE RS ) A b 2 TR R R AL 1 EAZRAMEMKEKTERR (B4, cm)

X ek By 25 flm (R A A 22 1 AR Tab. 1 The needed water depth for wetlands restoration

RAKIEH EZHIBE () MRS in the Yellow River Delta (YRD)

RKMFTREEE . A, AW BkME PRAOKE  FRAOKEE %k

HPR A3 G AR K B SR KK R 46 30 10~50 PRI S )
5 o o<z gy s 7103 50 20~80 FUEEA . BRANE

B, AR PR E SRR R 0 SO

PEGEAE, 158 4-6 A, 7-10 A | 11-3
H = A B # K ZER (R 1), MRAEANKESE] R 51K W 4K &, 7R oK
Fo b 7K I A AR TR AR DL G i A S5

4.4 ETHKTAZRE

R ) BT = AR YN IR K b £0 EWMBRMAY BRI
1:@ IS8 E\% Y % R g ’ n 3t Tab. 2 The planning objectives of different scenarios
WAL IR, AW E e et e s (1) PR @)
FEAE, AR T AR FANK K mk 2005 ) 4800 67 30
REUR [ SE A BT KR 54 BEA 23600 310 15
o Bt B =ans,  WEB 23600 3-10 30
KBS Be Rt 1 b A S M BT R 1Y) 5 e o 2600 10 0

Wi, AT B 2 i 32 B B A S R
T K MG AR R, AR 9T B S [ AN K AR VEAT T A SRR S50 MR
WK SCEAT, BN IX N i % | Mo T AR B RE K B9 Z 5 0k AR S K A 0y i
Sy 3-10 A, Hrp7-10 AL AW SIK R E, HART B DK S AAEZ 551K, L2005
AR BARAE | AR M K S D K K BB AN TR] i AS [ 9 18 MR A2 AR K T ZE AR AR 22 Tl
FHAMRRENER 3 D AESAKIEE, WS 322 22 JE KK IR (R 2),

5 A ANKROCR VA

51 TURE (2005 5F) BibER

B K VD B DR T BRI A S COR ) SRR R MR LLUAE A EF R
HRAS | 2 IAT 100 b A 25 3R 0 0T v YRS AR AR B0y 07 BT AU R VD R R Dt X Rl T R, R
TA] = YN AS I T J8HI 100 D A 0k 8 T O TR A D 2 A R E T S T T B A Y M 1) IE R
FE R G = s = = N i N i =t =l S R I S R T R R L Ny )| B 3 = Sy
FUHES b T00S R SR RS A 4 P S 28 ) BB R & B W e AR SR AR E L AR, IR L ARk
T AR RIB &  Wtb & e | b H AR =A% X S S s, R S T K
1S NIRRT 1 o - = S ' T L A A QL R T B LTS N T AR NS T I (= B A
M AE ST RE IR, 2005 4, BT =AU A SR ORI XA A EER ML T AR 10657 hm?, Horp
PSRRI AL 5604 hm?, Lk 1992 4F [ R AR 4 X HE ST B S R M AR (24958 23000
hm?) W/ 50% LA F o B R U b b BT TS YR AR A B SR) T M K R B
ARGE GG | 2250 ) Sy MK T 28K
52 #hKEMAEETH

AR AN K 5T A SRR X R 2tk 5 4R JE A9 BEA8 b (1K 4) P TRI AR i 2
AU AL (B SYRT LA th, =Rl 517K 10 28 A0 BE A% b 25 B2 /o ™ =5 18 b JC L2 A =5 VI Y T
B XX DAAY 55 7H B0 b oy 32 A D b Y B S TS A ) AR B AR A MR i L L
ER . fE =R IR T, 2B EmANIEA K 5600 hm? 43 53 i %] 15800 hm?
16400 hm?, 17700 hm?, J7 ¥z 7040 T 51K AN A XAREEAL (B 4), HAMVKTERHE T, 2%
R AU AR A K, TR C & B BRI 29 200 hm?, H =5 550 71 25 [] 43 A 55 5



5 11 JE M AR, BT AR A OK SR T O M A AT KPR 457

(a) THZE A (c) W% B

(c) MZE C

g 4
H— 7 25—

==}

BB BNDE NN
N

X AR B BN

=x
R

=
— g

A 4 R 51K L0 2T = g
AR IX S 45

Fig. 4 Simulated ecotopes after 5 years according to
three water discharge scenarios

WK J5 A R AR KA R, 5 12 25 R fa) B IR K AN K 2 Ak P =5 VR 5, i A=
I e o 111 7 i o e P A o= i VA e P 7 O R s s &1 T
T IRAKGEIR AN S, BOIR KR A 0 IR B 3G A FGE A K, = FMEIKEE T i3
i 32 A A T AR AR A 1 B R w22 B /N, MK 4500 hm? 380 E & 52 5 17000 hm?,
t e AT DL 7 25 0 R 7K R I Tk A kI 265 ol S e M %) T AR R, AR St R 2
BN K 5 ARG BT, 7 25 RI B A T IE AN 2o X A U o JH s S el 3 O U Ry 35 R A L M 1Y
B 5 2 a0 R IS 1 2k B R R R, RRAIHE A = AP IR E BT, AU BUIR A 1
T, AEAR AR R K R A 5 AR b e BCOR e e 2D i K T R 4% T A K
FEE TN, HAr iR C Wndoh 2, MBI 500 hm? 3 £ 245 3100 hm?, 7K 1 1@ ALY 34
— R PETES . E ORRES . NRES . R R 2K E AL T AN S, 5
— 5 T P TR AL O DX K T AT DAAE SR A S IR M A K R RN 28 OK TR A R
B ASRENRE SEBERRE, S8, WA ERbeeEirdEs K e, 51K
K, WK IR Ml — B S A R AR RS R, X, ik gk



458 Hi B2 4R 63 4

B CURERIK T TR, T AL eons

MR, X — TR A FITE C . m LRk

52 0l T L 75 A TT DL 20000 1 m KA
KR WEKF, NFHZ A FT & 15000 O Fi%B

£ B, KBHMNT 07112 mYa, Kl & 10000 O#iEC

AL 1700 hm?, M Fil%E B 2 7l %

C. KEHINT 0.68 12 m¥a, ALKk 0|

T T AR I T 2 500 hm?, B RE 0

KA b

E % = g £ =

1AL AL 48 in 1300 hm?, 2 =5 55 fa) 1] AR P - S PR S
M 1100 b, B, BUK B 104 O -
BAFHEER T I C SHE A, - |z
53 WRMREZNL 5 SRR HZ R B A R R X 30 M B e e

i %E 2 7 % EI:F' 55 ﬁ ?é & ﬁ Fig. 5 Comparison of three scenarios for YRD wetland restoration
B, BRI TR REERY 600
o e = R K B R B R R | "
2 B S P — TH J S A B A e ]
AV SN L A B AL AR U O — o 400 | 7 e
DI, R A B T T S A S ST

Iﬁﬁﬁﬂiﬁ%ﬂ,mﬁﬁﬁﬁﬁ%ugam
PR R WA & o |
VE SR R RE PRI AR T B
Ve R AR B KR R g 10 [
BE, HERGACK T DU BLE IO R

BRI SRR RN, SRS B %A KB M%C
BOHARASHIT . MR SRR AL AR AL W%

FF /N 2 80 B 32 21 B4 A B3 Rk TR 2R 5 5 6 5 W5 A48 m WA AR SR O e
Mﬁﬁ?ﬁﬁ%ﬁﬁztﬁﬁﬁ:lﬁ ijﬁﬁi%ﬁ; Fig. 6 Comparison of carrying capacity of indicator species in
E@E&%, #ﬁ%ﬁ[ﬂt%%{%ﬁﬁ%ﬁiﬁ% different scenarios

R3I BUMEFRIERYMHESKE AR

Tab. 3 Comparison of habitat's carrying capacities

A R,

'k ‘j'§ 7¥( ﬁ jj 7% *E" T{ x 3'%’ Ziﬁh ﬁ? + #E‘ % ﬁ: in three scenarios for YRD wetlands restoration
RIS IR Tk P M, X T T st A R
DL B i Shy 5 A= 58 BT R 7K 3G 45 75 1 A B 2 it (o) e o)) Bt (%)
H, fER YR A OR B AR YEZY) FhoxE AR 30 45 400
B AT (KRG TR PR 2 o o
THIOESERGEME, MBEWEAR g 2 26 ot

AR (LEDESS) #F A7 #4033 1K 4 Pk
S S R T B SR W AR K T T T R L M A D RN A R Y AR T L
AL R [ K ER £ R T I 9 X380 A0 R T R R | JF K LA e LEDESS 55 f) A
PUR R, i K SO A A AR SR RERY | T [R) b K S50 F nT BB = AR 1 A SR AE B oo
550 F A e W2 R R R AR o ST B HR R W b X A B S R R TR A e SR R AR
P15 A [ 99 58 45 14 R 45 7 40 b A4 55 109 58 B A28 Ak B AN TR 48 7R 9 b i A SR 38 (36 3,
Kl 6).,

BEBUCIR A B T, B R = A E R R A SR X AR SRR 40 45
XF(F 3), TR AY S NS R 20 400 X HAC AR B X P PR TS S BCR 29k 30 4,



5 1 FE R S BT AR A UK SR G B IR M A A T KPR 459

2 W IR AT AT 80 IAT = A U Tl B AR B T AR T PR IO R R R AR R S 2R
BIHMBAAAETE &M, (BR TASTRERZ, AR, PR X BB 3
W= UNAE RS R S 2l ol R A b R 2B b Y AR S T RE & 8 A2 3 K B T8 > K
R B P E R

FEFEAT A SRR AN R AR K 5 8 F A SRR S B P TS 250 a vl 3R 79 30 X 43
A 200 XF (B A), 211 XF (FZE B), 227 X (WE C), ZHi A A5 & h 3L
AR 45 X5 B m ) 361 (R A), 378 (Hi% B), 446 XF (% C), KB R
M AR A B VR A S A G R T SR TR, WO PRI | AR S SRR
IKTR RS S0 R R S, PR NS A S BUR L RA r K E K AEEIR
PR 52T P TS () A S Lt AR T — S A A E SR I K R R I R A S A8 AR
FEAN o B T PR TR T R RS 104 35 B AR B N IR K S R A R R R, IR K SRR
BRI o Usk 22 AR K BT 25 7 ) T I IR A L T 6 1) 2 5

MNAS TG S5 1 T AN R4 7R W A 00 A= 8 7 3 ) LA PT & (KD 6), 4% AN TR 1 58 i A K 5%
HF, W AME RS SR A, A SRR R, B MR D
Hah, AARKE IR B RS S (AR AR T RSB i, & AR R WA Y
R AR I A H BB D 7K B S 2 48 iy P R K A, T B A X PR
MW AWT, #K)EFHIE S A B, RPUHERENAESRE R B,
AT C HIXT T B, #hsK & 0 38 5 5 A5 0T 0 A& 309 73 T00 468 45 %) 385 i e 34 31 1+ 43
WS A AR R AR, RN RS R R Ut LA A T ERIR K S B A BE 35 E AR L T
1y, Bk Z2 K RS T HAG B B0, B2 O ZWMMAERRG, WTEGEEHIELE
BRGA R YRR BRI RS 57K, RIS TR HEENTTRT,
BEA 8 XU | R AR AIE R LR,
54 BHMESEKEHTE

WO BT = AN 2 ARSI AR . BRI, B R R4 TRARREHTRBES KE

B RIS K R A R EE R B K | 28k TR & (M. 12 mY)

TEE }EZ?% b 3% *‘Jr ’ i) *Eﬁﬁ % E/‘J %I‘ 7k H 1% % J§| 7k§ S Tab. 4 The discharge water quantities of

7 R 7N M A K BT, WK R ) = gy gy Terent scenarios (unit: 107m)

H X AR B K Bt 561.6 mm oK i g i o R MHAVKEL JeRabAH G

FH M 45 i 9 F- 0 R 008 (SEBS) MEATINGY (3% 4)., v om
MEAEL, FTEBMAESHKERER N ¢ 352 0.65 417

2.78~417 42 m? | MRAEAS R AN K S5 4T O3 X A48 7 4 i

G 5L b 0T i K A SR o dr, AT A RS R X AR K EIER AN
2.8~42 2 m*, R B kNG AEDM RS, Hit, SEAESTKEATHEN3.S
1 m?, FEITAKEIEECE T, AR OO XA 5 o T R4y ARy . — M AE 0y
AT A ANK . TRAEMANK 4.2 /2 m? ) JRIEAE 4K 2.8 12 m?, — ARy bk 3.5 12
m®, 3E EAE AT KR R BE S AR B DG B M T A B A O BURRUDIR S O RE SR A A i I R
RSB ANK R, AR X E A B IRA B R N EE, EERGRE | B
AIFFELR

6 45ip
(1) X B AT ARSI T AR5 P AFAE B K oy — A SRS R ML W | AR 23R B4R

IKBORA W S S B SRR B R A R, 5 k3, KBTIR, LHE | M
e Bl SR A AR A AR RN G G AR ST 1 BT = A Y M A A KK T2 -



460 Bl 63 %

KA DL RN AR K A SO AE SR SR RS, TN T — R AR AT AR AR K
BRI RS, FEHRGA SR, ) O XA 28 A 4 b ) 7 A A PR
ARAHT, ZREEACK IR A SEPR R R 6 T O ) A B R A T K X
R b AN K B A SRR BEAT TR SEREORN BT AU AT AR AR K Y R 2
23600 hm?, %% 8 = A SRR P X 20 90 AR AR A0 # 7 I (IR K IR e KA, 78 bR
BER, ST KEEELA R 2.8~42 12 m®, EHEASTKER 3512 m?; & =M T
HAE N 2R L P9 ki AR P RO 1 SRR PR < FE | B RN B, HOA AR T S
T TR S5 AR AP 1 5 2 1 B R AL I W A A B Ak, (ARSI AN T B4R Gl
SR AR, VR 2 A b M W T A A BOIR 1 10000 hm? 3 i & 22000
hm?, 8 5 % ¥ U A2 55 BRI 9 4500 hm? 38 i1 2 7000 hm?, $5/RPEY) R PHT0ES | (S
PR R3S P AR ST AN A R AR SOREB I KIER S, AR XIBM A S R e
FAge M Emag AR F X84SR G0N R,

(2) WEFE RIS 2B | oA 25 2 05 vk B 00 A B 2 e sk i e i, — T n] DAAR
Ik 7y S0 R S SOW AR SR ok JE LKA B bR, O KSR M A B R A A RS, O — T,
M AT LA e SO0 T 28 S [RE A2 AT UL SR T AL A T AL K R S 1 SO0 R
BRI ATLE RV . SO TS5 5 VR J5 7 78 350 — A IS b 55 7K 7 4 (9 1 R AN A
Shy B = AR A SR R TR AR AR S O, AR SR SRR P S H 25 R B
(4O, W K 5 38 T K e B R ASCR  PE A S B 2 A B R A B A BT K 9T R R
BT B R AR S,

S EZXH# (References)

[1] Wang Xingong, Xu Zhixiu, Huang Jinhui et al. Study on ecologic water demand of fresh water wetland of the Yellow
River Estuary. Yellow River, 2007, 29(7): 33-35. [ E#i T, TR 108, s B0 45, 2] IR /K 1B 3 A S 7 KR 58 . A
#2007, 29(7): 33-35.]

[2] Cui Baoshan, Yang Zhifeng. Water consumption for eco-environmental aspect on wetlands. Acta Scientiae
Circumstantiae, 2002, (2): 219-224. [#: {4 111, #7280, {0 A B IR BT K BAFSE . RBERL 24, 2002, (2): 219-224.]

[3] Cui Lijuan, Bao Daming, Xiao Hong et al. Calculation methods of wetland ecological water and case study. Journal of
Soil and Water conservation, 2005, 19(2): 147-151. [#: i 45, Bk 0, ¥ 20 5. 38 M2k 28 K8 7 3k 5 0 32 1)
K AREFE ], 2005, 19(2): 147-151.]

[4] Guan Wenbin, Xie Chunhua, Ma Keming et al. A vital method for constructing regional ecological security pattern:
Landscape ecological restoration and rehabilitation. Acta Ecologica Sinica, 2003, 23(1): 64-73. [J3CHE, Mt F 4k, D
WY A, SO A AL TR DX AR A 2 A S M B SR B R AT /RS 2T, 2003, 23(1): 64-73.]

[5] Wu Jianguo. Landscape Ecology Pattern, Scale and Grade. Beijing: Higher Education Press, 2000. 218-219. [&B8 & [H. =
WAEA ks RUE 5590 dbat: @55 208 M, 2000. 218-219.]

[6] Charles Simenstad, Denise Reed, Mark Ford. When is restoration not? Incorporating landscape-scale processes to restore
self-sustaining ecosystems in coastal wetland restoration. Ecological Engineering, 2006, 26: 27-39.

[7] Mary E Kentula. Perspectives on setting success criteria for wetland restoration. Ecological Engineering, 2000, 15:
199-209.

[8] Zhao Yanmao, Song Chaoshu. Scientific Survey of Yellow River Delta Nature Reserve. Beijing: China Forestry
Publishing House, 1995. 13-50. [#4 4E /%, AR aAX. B0 = A i B 98 G XRE 2 5 4 42 db gt b EUMOIE AL, 1995.
13-50.]

[9] Harms W B, Knaapen J P, Rademakers J] G M. Landscape planning for nature restoration: Comparing regional scenarios.
In: Vos C, Opdam P. Landscape Ecology and Management of a Landscape under Stress. IALE-studies 1. London:
Chapman & Hall, 1993.

[10] Laura R Musacchio, Robert N' Coulson. Landscape ecological planning process for wetland, waterfowl, and farmland

conservation. Landscape and Planning, 2001, 56: 125-147.

[11] Yan Denghua, Wang Hao, Wang Fang et al. Frame of research work on ecological water demand and key topics.
Journal of Hydraulic Engineering, 2007, 38(3): 267-273. [/ &1, Ti%, T35 . Tk A4 A T K BF 58 0k R M G HEBF 52
AR, KFI2EH, 2007, 38(3): 267-273.]

[12] M van Eupen et al. Landscape Ecological Decision & Evaluation Support System (LEDESS) Users Guide. Alterra
Report 447, Alterra, Green World Research, Wageningen, 2002.



5 1 FE R S BT AR A UK SR G B IR M A A T KPR 461

[13] Xiao Duning, Hu Yuanman, Li Xiuzhen et al. Landscape Ecology Studies on the Deltaic Wetlands around Bohai Sea,
Beijing: Science Press, 2001. 347-354. [H &7, B1IZik, 22552 55, FRUDIE = A P00 Mo % 5 WLAE 22 5. db e R
22 AL, 2001, 347-354.]

[14] Li Xiaowen, Xiao Duning, Hu Yuanman. The landscape planning scenarios designing and the measures identification in
the Liaohe River Delta wetland. Acta Ecologica Sinica, 2001, 21(3): 353-364. [Z=¢ 3¢, 27, §H . 109 = £ M
T TR It e 00 99 1R v R L SR R 0 4 . A AR, 2001, 21(3): 353-364.]

[15] Li Xiaowen, Xiao Duning, Hu Yuanman. The effects of different land-use scenarios on habitat suitability of indicator
species in the Liaohe River Delta wetlands. Acta Ecologica Sinica, 2001, 21(4): 550-560. [Z= 15 3C, 1 % 7%, ]38 1.
TR VS VA 1 M S WL ) % T8 AT iR R P A B B Y S . AR AR AR, 2001, 21(4): 550-560.]

Environmental Flows Evaluation Based on Eco—hydrology
in the Yellow River Delta Wetlands
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Abstract: Based on the principles of protecting integrity and stability of ecosystem, and aimed
at promoting maintenance of well-conditioned delta ecosystem, as well as improving the
carrying capacity of the ecosystem and protecting biodiversity, this paper identified 23,600
hm? of wetlands for restoration project which urgently needed to be supplied with freshwater
in the Yellow River Delta (YRD). Whereas, this paper, adopting the principle and
methodology of landscape ecology and supported by RS and GIS and wetlands plant
physiology, ecology and hydrology, made a study on coupling mechanism between water and
ecological process, and therefore, established the eco-hydrology based environmental flow
calculation and evaluation model of the YRD. Furthermore, this study uses pre-scheme
methodology and planning evaluation concept of landscape ecology decision & evaluation
support system to forecast and evaluate ecological effects on the wetlands with different
wetlands water discharge scenarios, which focused on the relationship study between suitable
habitat conditions for indicator species such as red-crowned crane, Oriental stork, Sauder's gull
and changing ecological pattern after water supplement. The evaluation results show that the
wetlands of the YRD have the potential to be the habitat for rare birds such as red-crowned
crane, Oriental stork, Sauder's gull, but the present habitat quality is not good. After
discharging water to wetlands, the area of reed wetlands will reach 22,000 hm? from 10,000
hm? and seablite mudflats will reach 7000 hm? from 4500 hm? serving as wintering,
inhabiting and breeding sites for many rare birds. The habitat quality and carrying capacity
will increase notably. In general, after fully taking into account water resources, water
allocation engineering measures and integrated requirement of wetlands ecosystem protection,
this study proposed recommendation of supplying the wetlands of the YRD with 0.35 billion
m*a freshwater abstracted from the Yellow River to restore and protect the YRD wetlands
ecosystem.

Key words: eco-hydrology; wetland; environmental flows; Yellow River Delta (YRD)



