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Abstract

Wetland, an important ecological system, has irreplaceable ecosystem service value. The area of
natural wetland decreases rapidly in recent years [1] [2] [3]; the study on ecosystem service func-
tion of wetland becomes a hot topic. Wetland system is a complicated natural system. However, in
past several decades, people unilaterally emphasize the function and composition of wetland eco-
system or studied as a whole. It becomes a question to study its ecological function with system
theory. So, in this paper, the system theory is an integral theoretical basis to study water require-
ment of wetland ecosystem. We build a dynamic balance with water requirement of ecology to get
the balance equation about wetland system of the ecological water requirement. Then the ideal
model is defined as the best function of wetland ecosystem based theory above. The model could
avoid the repetition of the different water requirement. In the end, we discuss the application of
the model under different management objectives and the best control model. The ideal model
could be used for managers to estimate the health of wetland ecosystem, look for the reasons and
restore them.
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EBHEA—MERENESRE, BAATBRNAESIIR, EERRMEMERBIR[1] [2] [3], EH4
SRAMRFIRERE, HRPIEREMER. BEA-NMRRNERESRE, EFBEN,
Z AT HIBE AR PR T HR — BRI TR R ZE A A AR A S R BAMFRIHE K A7
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1. 5|

B RARI BN T KA B BRI A PR . e b sl sy, WA Bbsiish. KEk
Rl K BB ARAR , SRR K IRASEE I 6 m IR [4] [SHB A S RS IR S5 248 AR R b 3R 15
MR [6]. WA AR AL B AE S RGRSTIRE[7]. (AR “ =T SEHEARD Kl G
PrEE R ENR N “HREORTT” rBOE N “ iRy BB, WARE R R TR 78
1w

BHAESFKEXHEHAES KRG RIE LG BHER MW, Fik, SIHEHA ST RKERITEN
RN FE o RS TR /K ST 70 RS IR T OR BT i Th se A0 fR B vl e [8] [9] [10] [11]. LA 7t vl KAk
S NPFI T AR TIRRIERIK S-S A Th RIS DUB HIAEZS KRG AR DI REREAE A ly, X
Ho LB & T KESBUHE, OFEEYFKE. EOREFKE, B HREKE, Pk
IKNBFTEAKE Piib R AR AN RSB R KR Ebis e FHKREE[12] [13]. SR FKE S,
YT K ELIEFKE . YIS FKERP RS . N [14] [15] [16] [17], At F K&,
Wby Hh R /K TR 7K [18] [19] [20]. B IR A NR T KR K&K FAKE[2L] #4075 3T K E LR
TRV TR B[22 WIS T . KRB R A AR FHK LTk, HoKXCSH K E. i
. KAIEE[23], HAR T RS K BT ATk [24] [25] [26] AEAKALEE[27] [28] M0 FAT[29]%% . AW
WAMEFL, H AR A S TRKE FEFEUL T AL : 1) ABIREEE S FKE S DU E IR
EESIE RS, HEZEEPERMAESRERE 82 I MES IR KR, k=R EgE: 2) K
SRS TCIE IR AU T A S TR IR IR AR 1) 0 T K &
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L S E

HET ORI A S FKEMEENE UL AT RN L, 4 ERmiTrik, WEme K i
SAERTOKEZMMSIESTFERR, SHWEESEAES KGR NTURBT, — iR s
A SFTKRZABCR, WEEETASTKEEMARIHIEL, £ R A SR 1 EIEIEA,
RAFRM A SRS ThRE: S — 5, NP WA R I R B ARG A 2R S R AR A 25 R 97
SRR AR -

2. P EA

AN TP 55 1R 27 o R M AR 2 TR K R AR AN AR R, KAR AT 7 A B Fe KRR S Tk PR 7 A
se o MRS T K I A FE IR IR, KR AR A 7R /K B SONYERFIR I A 38 RGUK /- P AT P 5 B K &,
RAFEKIACEE . KE T KRR ESPT . an, XIS BH[16]5 . AL MDA R, #
IR A SR TR E R 4E P R A S IR, A SR R F AR, FHGIR AR S TR PR
G FEKEIZTT R . L. BEI%[17] [18] [19] [21]. WIEAEB RGN E X, £E ARG R —EE NG
HUAEDD 55 TEMW LIRS T i) PR B WL AR . A SO B A S FRK B SUN SRR IE R A S RA TR T /K E,
HpAESTKERSHET KE.

3. fIRG*
3.1 BMESEKSTITESE

W TE A ST RE R TR KRB E B WA S AESTREF K ECHEMEYFKECANEET
RO KR LI KE, AVNEHTEKE; MM TIKFTEKE;: Bk ANRFEKE;
KA R TR FT5Y)i K & LI T Svb 75 /K & .

ARGE T A VR A S K EM RSO, AN AR TEA . #EHE, BRRESFTAKERTEA
X3 1),
3.2. ARG THERMAE ST KEERAE

ORI R S K BT T R B A R B L AHOC I R BN A R . B AR RATKES
HRKRGHEVIFR, HIHEF R RS RKE PR, R 5D, BR
B TR K E A A OO, M T AR TRKE K RGBS KRG B ARREEA,

HFRRIR RS K E A2, B

W =P, +1-R-E 1)
Hp, W OABERHEROKE LR, P OB RN E; | B AR R OB ZHH s E BN AR

it
R EIFARQ):

W =P +(I,+1,) (R +Ry )~ (E. + E, +Ey ) @
1 L A BRI RO ARRIH FANGRE: R, I Ry 45 Jging Ho 42 Fes th AL R

ikt Egy Eo A1 E, N HHOKRAHEEZ . MK RGE BRI KRR -
H T FKENIEE, X325 5 PR 15

[awdt = [[ R +(1,-R)+(1, Ry )~ (E, + Ep +E, ) ot 3)
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Table 1. Computing method of water requirement
1 SEKENHESZEM

A ART FRAR R
N e O, MR AR AR . £, ]85 | HECH 0 2 B
EHERRRRAR Q=2 B, A, N | MR S T T A b

— Q. =Un(E,S,) Qu, WEKIKIBZERIR R (MY): 0 HGHERG B, WE i

AT ACHE ERTAR M) S, M | AT

ng = maX(Qsos ’ Qsoo )

Qu M HHA R Qu WEIAEST AR Qu N HIFHH
KB WK BSR4y AL

=ayH, S X
T QS‘: Z o Ho EHUSRE s, MBHRTIRL s, NEHmER. 4, At
o R o = o> TR I SR AT A0 b ©, IR S I 4

=(C,-C)S H,, x10°
Qoo =(C0mCPS0paMo A0YE gy ¢ i LA B E BRO0. p, N LA

(kg/m®); B NERAEK R K AR (9/100g) «

— S, =4,S, [30] Q, AWM FKE; S, A H B KR E 1 Bo& K T AR
AR Q. —H.s, A SPKTHTTB S SR E A b H, B AR,
S Q = A H S Q, FRIE A TR M NSRRI u
AL A R H, =n>H, MBOKFI: H, J95 | ERIGK R (m)-
YORAT: AR FNEIEREG | KR A
P o, KISt [30] Q, MBI FAH I K MBERYG | I KRNI S,
e HRINTNIE A
T T K A (md); "SRV N RKREI &
WA A Q. =Q./c. Q. WRITAREM): QL NFERDE: C, MRKEW R
(kg/m®).
) ‘\»“Eli Y =y = A: Mo B A::gu‘ , 1F o3
LT Rk Q. —(Qc)/c Q. A J[ﬂ(%'f’t/'?%%%ﬁ‘i7ki ; H. jjfzj(ﬂﬂ':i i, e E
Fr T 8RN KA

A [AWdEED t I P KR [(1—R)dt AR AR 2[Rt A t e 1A P e K B
[(1y =Ry )dt Jy L[ Py R KA [(E, +E, + B, )dt A t IR I Y (AR HIOR B
i (@)t P HE 15

AQ, =AQ, +Qy = Qe —Qp = Qe +Qu (4)
o t B 1 4F, Z R ROBTFE ARG U 9T S . AQ, N B /K BARR ML E; AQ, NHIVERFLRE % Q,
I TR (B KR, %R NA B FKIITIRE, A9 1y <Ry, MIQ=[(Ry—1,)dt: Qg t
HOEMURAER KL, Qg = [Edts Q MEMT A, Q,=[Eydt: Qu, AKMHHEARKE, Qq =[E,dt:
Q.. FFFEKIINE .

BT, BEKEERE N TR MK EZ(AQ ) SHIF /K EKEE(AQ, )M, A, HiKfEK
AR AR B K R (Qloo )5 FF ] LA K B Qgo ) L ZE (IR Qgop > Q g0 )R K E /K EAZ L
BENERMFREKE(Q, ) BFEVMFKEKE(Q, )L EMRB Q) >Qy ), FUULEFEXRAKX ()T
FIR(E), MARRELR(Q, Qy Qoo M Quoo) FHIAER(AQ,  QF1Q,). MIHIZR(Qey Qo
AN Qg )Z TN ZE K AR
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Qv,v + Qéoo —Qy —Qs00 =AQ, + Qg +Qra ~Qeso = Qp — Qew )

F, R ARG ES KR BB T RE AT 5 R R LA B 2 B H
PRI ERARRAS . R LB A AR R RIS RGR AR5, 7R E B F AR R (i 2 1%
WS R EAE), W R G S WU S D RE AR oM, SELRE IR DI RESCR L A

4, 4Eig

HTRHA S —RERNERES RS, LIRS R KT CL R G AL, SRR
TR MIMELR, FORPEEH S AR TKR, ERENASE B NI A SRS U6
AR ASCRISLRE T R0, AEATHE R 3 X3k 17 A2 3% A AN KIS LR, 855 7K 30 - AERE
FAEZDIREZ:, FHASTKERMNERCEE AR TMBAT RS, HRHAS RGN R R4t
AR, EZERE TN SR ILAE DL R LA 7 T -

1) AT EARTKERN, RAHEE TS ESIIRRAESTRKE RIS, B 7 YEE
A TR T SO R ) A

2) GG - AREMAERDIRE, Wi R K RGKE TR — PR, REG DS BH T
KEZ M SKEPA P E 2 RINBER, @S FHKEZ MRS 72, SCHl Jighh s
KR HAEER

Qi T Qs00 = Qy —Qs00 =AQ, +Qy +Qp, = Qeso —Qp — Qg

D7 TR SR MR A A BAE R MR K Bk Q) ) IR KB KE(Q, ) FR LK &
(QL) 4EW) LBt K B (Qu YR, AT A AN B (MR AR B R 2 (AQ, ). AN F/K(ETR) Tk &
(Q, VRIAE RN BE( Q,q )) R H A B (H B AR BUR AR K B Qe )~ D F 7K BE(Qp ) Qg /K THIAE 25
KA.

5. g

B AELLR A5 B8 H 3 b 4% 75 7K B 2 1) ) B 25 P 7 R IR AR R — AN R THE Wi, R T%E
St Lo 3 () 35 b A F A e AR TR U A o £ 8
5.1. EFitFR/KEKEREMIBBRESEENN A

SRR E K BRI R R BRI AR FKR, 15 S /K BRI e F K &
T 5 AR T B B R TBCR N ORI B K R ( Q) A K5 P B I B B /K B ( QL ) -

Q=Q./u; Q,=Q,/u (6)
Horru Ak 3
Hk, KRG BTG 2| H(7)
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ATRORUEED A, AT R At BRI, BRI T 08 o ekt Ak is B i
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FOKEKF(Qy YTHEAA LB, AR FLBL A SRAR BRI [ ) A 2 18 Tt (14 1)
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Figure 1. Control based on surface water storage
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Figure 2. Control based on soil water requirement
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Qéoo = AQr + Qg + Qra + QN + Qsoo - QESO _QP - QEW - Qéoo - Q;v (8)

WA LR, ARy SRR R I K B ( Qg ) 5 T R T A5 B 4 R LI K &

(Qéoo ) LB, ARHE ELIR 4 AR RLR A 7] (0 4 15 Bt (P 2) o
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