J)EH/EE;IJ?‘%&

T = A N A R AR A P A e BRSO

BRI A RE 2R ERE KM EE !

(PENERBEBETHREMR, PENFRBETHREIBREESBEERIRE, IWRES 264003; > FERFRER S KT HIKHF
R, ERBNZERERTEE , b} 100101; S ERML XZEY SRR ER, BER 210037)
DMEBEYEE Corresponding author. E-mail: gxhan@yic.ac.cn

BE AO=ZANERESHERPAREF AN FERDE , WERESBERENMS AT EEEMBRUN
P, @EATO=ZANIHESERHAERTRNESYE, ETRENEEYL. ERORAMUARETUNN SHEH
EZHRARHARREN. ANNRTRESHESEHENEMELR  KRTSVNESHERE, KEBEMEMEY
B, RYRBEARERRRUEMEHEENERESE, EXSNKIAREL At #FA-ESRETEMENE
% , M TEBRECDEESHENEE , FIHBEAINTEY, KGEBEX BRSO RE ; FESRE
MBEZEREL  LAYM-EZREREMENEL , BEAYMSHEYE, ERFRENERENENEZNEER.
ETRNTEM, KXEBME, ERFAENBYNSHELENERREEBESE  INEBESKERFNRREHR
ME2HEFMEAZE,

XEE TAO=AN WMEMEEL, £5E; EBY ERREAE RYN; £50E
DOI:  10.13287/.1001-9332.201808.036

Construction of healthy wetland ecosphere in an estuarine delta: Theory and
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Abstract The healthy wetland ecosphere of an estuarine delta is determined by many factors, such as continuity of natural
processes, ecosystem connectivity, habitat heterogeneity and food web diversity. The contradiction between ecological and
environmental protection and regional development in the estuarine delta is becoming more and more prominent. A series of
man-made and natural processes directly or indirectly resulted in the habitat fragmentation of wetlands, which has a direct and
strong impact on the ecosphere health and the habitat ecological function of wetlands. In this paper, we provided a perspective
on researches on the basic theory of healthy wetland ecosphere, landscape ecological network system, hydrologic network
construction, key food webs, and habitat heterogeneity. It was suggested that at the regional and landscape scale, the linkages
between land use and ecosystem integrity is the main line, in order to clarify the influence of habitat fragmentation on wetland
ecological functions, especially the effect of landscape integrity and river connectivity on wetland habitat. At the community
and ecosystem levels, emphasis might be given on the relationship between food web and ecosystem stability, especially the
supporting role of food web diversity and habitat heterogeneity on the construction of wetland biosphere. The further efforts
should be focused on the wetland habitats construction based on landscape integrity, hydrologic connectivity, habitat
heterogeneity and food web diversity. It was sure that, these efforts could help to develop and perfect the theory and method
of constructing wetland ecosphere and enhancing its ecological function, and promote the sound development of regional
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ecological environment and resource utilization in an estuarine delta.
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function
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Fig.1 A schematic diagram illustrating the ecosphere construction of wetlands in an estuarine delta.

1) HRe TR LR FIHL2 Setting determines the constraints and opportunities within a wetland; 2) 52 PLahA K 7 A1 F1

#EFF IR HL Processes create and sustain wetlands in a dynamic way; 3) EIE YL iUIE R FEY)ITHE Connectivity enables movement of

materials and organisms; 4) 535UV 2 AL PR W AR DR T — R AU B HI% £ Heterogeneity and diversity provide a range of habit
options for wetland organisms; 5) 4™ ¥ e w1 2E S R 482 € % Food webs determine ecosystem stability of wetlands

2 B RMEC EESMEE

SOMUAR A ok R AF: Bt o AR B A (a0 R I e, SR AR 2R R R I B IR 2 — o AR I 4% AR
o 20 AL 70 AT, FH TR SOMB AR A ). 31 20 2D 90 AEACK I N S, ] TAESS
W0 28 2 ik TR SO R AL IR AT 0TV o 50U R Fin B0 B2 1 570 UL 45 A SRR A TR B8 R D7 R 200, T 43 S e B
P RKMNE . FOUH 3AZIKR, 50 H T RAEA [F] 2% 18] )JORE b 50 0 IR 265 R R AIE27-280 i s 348 9 T
DA IS B 55 0L 65 ) 3 1 R 55 0L Dy R 2 4 8 T A 7 THIOY, o I B RN P A S5O0 D) RE AR R A TR A R0 TT i, 4
YT R RY T LRSS AN, AR AR AR RGN R RAEEZmEI, SO0
R E N A Z FEE R AR SOMAS RS T T, BLSCR FH S5 A& R 48 506 S5O s i 4k 3k
AT 5 BT R B

2 R SR VR I PR, 2009 A LAHT, 0 Hb 5B ) vE AR HL G VE IR A E IR BT R . —
7 T E T b B AT 7K SC Al AR P R RE B 2R PR AR, A G A T B I R R R AR ) b SR TR o RO AR
WE TR AR R RS A NI 7[R R e e R /7 R R R A 2T v A Y MR 5 IR 45 T R (U
R S BEROM TEK o — i, SO R AL T B AR BT ARG /N . BEHUEARE T AN
TH B AT DA S B B R B, RISEAE AR 3R KTt e VA R RS MR M IR AL RN IR By R 38 2 [ 1 |G R P2, X
LG IR A o) N b, 2 J M B TR PR N R A R R

GHM AT, o LR RSB ] (1K, RS REEE, RSN, &
MAEBZRGHATE N EER 2K . EAMESMW @I 20 40 80 fFAXT 4G, LRI EWZ
FEME A B H bR, QRN 1) A2 25 FE Al it (Ecological Infrastructure). “E 244 %% (Ecological Framework)
Jo 52 [ () ¢ 18 A 3R (Greenway System)55 . 7EIXSESC R AL b, 456 SO AE SR AW i B,
JER TS MR B S . TR, 7EREER GIS HiARZF T, #i TR 2 MWt b a8 oy i,
FE o EE SR AL L SO SR TR H . SO BEHR A L N FE O BE SR A L B/ SRR BH B A
] P 1) A 25 9 28 R ) 32 S 8 P A 3k Tl 2 st ) AR A 28 R D7 Tl . il T, Pereira S5E831R A 2 47 A nl ik
4 (multi-node reachability) 73 #7 P9 JE 2 ZR AL HL X 20 Fl 55 28 (A 2 M B Bl (e am ok, DA i s 0 I 48 43
BT AR B S M RS 1 o SRR SEBULL IR o X O B U IX 8, DL ¥ (Egrerta garzetta) . % 1 (dix



4 I A= 2 4R

JRAS B AR VR AT 45 5 I R O AR B R 2% A AL SR B i LR A R, TR R R R B R R
IR TEAT W 20 52 Fr s G ORI Kt DAy A 55 B BRI A g T 8 A A 10 5 TR AT R A R B 4%
DA o BN R0 R S BSIRE - 5 g AR5 o0 A 1 4R BH A S 20 B X AR R BB ) (R A0 LA T i, R
P g /N Bl RS RRA S 1 42% DI 85 7 AR 28 AR o 3 RS S5 OISR Y e /N R 9 B TR O3 i g ik, M
IR BRI AR S WA R AR, R T IR 4 T M i R A T T A A I % 1) P A A R
ITVPAY, A PR A S M2 I OL AT I o A b AR LA T = A Y M R R DR A A 2 T g
SETH Iy FEREAT Ry AN AR BT 5, ) I 0o 55 00 A 25 288 R 1 ) ) 25 M8 1A% 00 1) v 23 7 4 B R i ok
AN B T 2 P H O 2B 2 R 2 AL AR IR 3K

3 MR KIGEBM N SIRE KR

IKSCIETE A R I8 RGN AR E RGEZ MY, RE AN AW 1k LUK O B/ BEAT 3T 3% A0 4% 38 1) fié
1B WAERIKICAM R, AKSCEMB LS RALHIA . WU WS KR 2 0] AR, S Wi
SR T W R S K R A AR AT A AR I L AR AT LUK O B BEAT WA A L RER S AN A
EB SRR R O 3, X TR R ks = Rl e (K B A0 A=) 22 o 1k LA o 5 38,

T K SCREIE YL (PP AL 7 v A DS bk 3l L SR 7OW I AL K SCEE i
S KR B B SRR 0 39400, 2) /K SOV s T % B /K SO AR RO B R RSEAUAIT 5T, 20 B e s T 3 M A
W2 T (R K SCETBAR DL 3)ER M o ik s TR AR 52 I S U B T BEAR Ay adt EFol 48 B B ik
AN S SRR K SCIE TR AL R042-8), IR Tk AR OK R M i &LMRI R, 24T
TK R W 45 (R 7K SOE AR BLAAT o 7K SO M PPAl 48 A W 30 A2 A K SCOF I M R R i) 2 —, 25 AT
WAL S R, FE 0 Ei A BAS BRI I T B, JF 2 RUE . 2 481 X 0K S0EE
PR A PP ARS8 A 6 7K SO T PERI SR 2 BT 1R

7K ST T A G I T RORE b 3 S 5 b 5 e R A A A8 AR ER R AA I, T A R ) RO
B AR 30 KA TR RS NSRS 3 8 DA S B74] . K SO At 2 5 i b K SCHE S A
MUSE SN ZR o AN E U] T2 e R 8 A AT P 0 R K SO Sl v, A T R KR . A
AR e8] oA X 3 A A A AT N SR 2 0 9 M 7K SO S8 1 522 1K o ik, 1) WG AE I KB BL AR K
e b A 25 K SC I R FE A A AN b A 285 7K SC AR S Bk P i SR ) R i) A

A1 R SCE B AL /K A2 2518 52 992 ke v 19 AT 9 2 8 4 v F 20 BT 7K S8 A X Y 3 8 3t K A 28 R 4
THRERISEM, DR L WK 2R 25 2R G 4 15 o I el 305 2 BE T (KD K SCHE T PHA8 S AR N T RE S5 M, LA %
M R K SO E BB WP AR K AR S R T REAE SR AR i, £ESE B Money i F1E b,
M B R B AR OKTE B AT S Bl RO RS B N AR R A A5 T 30, R AT b K S A K
&5 AE 2012 SR (Lake Erie) iR Pk L 00 H w4, 3l 45 Br 78 70 SR ORI fa B A 2 it P =
A AR (R K SCEE R, O R 3 K SO P17 5 oR 0 S I8 P B BRI T K SO, R T R K
—AEL R YA AR E MR, TR, AT IEEID AT T AR B SR KRN R
P RETT I T B A2, VEAG T V8 I L el MUK SCHEERR T . 7K R 3 A1 4% SR A SRR A2 1K) 56 0 K
FCARZSBON, 1 58 T8 SR BELRE Jim it s e /K 2 5 L e i AR P S B st PR o AR AR L e i e 1) 7K SO
ML Dy DR MR R DUCE X AN K 2250, S T LR AR A AN K IR R 5 S . 2RI
ol S5 15OV 5 %) 3 368 A1 N T RE 38 1k S U T, 0 BT s R AR SR SRR IR AR A SO K R E
PERISZWD, R K R AL 1 ORI BOR . BRI OK L ) 55 B IR RETYETH 5 07 ik, S
T RAL P RE L (0 AR bR, SRR R RERL, IR B S SRR iR b A R, VP
T BLIIA DR IR K AR E T o AOK SIS A B A, 0 B it 3/ DR A2 2 R G R AL LI 2 B 2
B, LRGP AR, T R K SO R TR IR VAL, o AR 3 UK SR U WE 9T
AL TR YRR K AR R G e AR A R GRS H A R SR



B)URAE A =i i R R A R B ik 5

4 BHERYNEENERES X

[ B b3 & WA ST 90 TR 46 T 20 T4 50—60 FAX . 6T i & W 1 S A PR 8 - 557
PRI UG 1) S B U I A Sh v Ve B R s IR AR R ) AR 7, AT BACA ER YV B R A K ]
R WA NLERE, e MY W) A8 7= 2 A SR VR & ) W 1) e d JE Al 0205 2)“an A Ut ok 36
TR b BB s (I A== 0, IR B 22 (A HLAEE g A o 210 20030 (1) 3] 11 R e i AR AR R, S RER T 1
S IR A2 P2, ) B A G K BRI D) AR 0 i QUK 304 TR R ) 2 i TR R AR I
B SR REAE WS A WIER AN, R IX PR BAE A — 2 I 4. B XTI e R 3, A B F0IA R AR
TP A R VA b B ) X o IR B, AR 2D (1) 98 2 3 B8 1 B R R 6 v 4 A A B L g B3 Thy
TR Ul, V2N R, SRR E ML G BE ) SIS AR L W R
DL B S R 22 A R4S, X T 200 SRS RGN RS e MO R L AR I BF S in) 8, 1y HL
RZWRRHZ RS SRR EEY R WM E 2@, B B9
VIR IE ) 5 RS RGAE M IEMH KRR RIKARAEAE S, AR I BN E RS RS RS
e Pk JE BT,

W WA FEATE Ry AR 7K AR 25 2R G0 45 A6 R0 1) g IR % T 8 2 280 8 kg Ve Vi 0 A 2 R ) A R
(55581, A& 28 (1) B W) WIIE T 5 00— e R TP A H B M & M8k . B AW oMk 2808 W 5o H vk
S o ARG TR AU RE NS B UL B W R I RT3, MBS IER . S5 ). W RE A DL K
LLRE I B Al AN TR N PO, H R 20 45, W NEIFIT T vk DAL G I DNV R R B RR e
[P A7 35925 ) 2 vy 0 1 920000, A R 35 R A 7 B B 0 I Al 9 34 40 R ) S £ A D AR TR 4R 1L T B Y
TB, O HEdE 7 AR TR AE S RE TW N )y 2 A7 B 1A R Faoe A A R VA AR AL T ]
DL B39 5 fr ) TRV K I O &R, T LU ShA e e v (K8 R A ol dn, 42 IRIO2iE 1
WE 5 PRI L= 19 PEFMESH WA 11 P SR 195208 [A7 258N FI813C {5 LA I &5 & B 24 o b
R AT R VW B Y, WIESU R I Ca 4E 5 M W) AR K B (Spartina alterniflora) M1 i W Tl 35 42 #E A~
VM ) RE S AL, 30 BV SR E BRIk 3 ANE TR WMWY 2 s R S s )
). Mazumder 55103150 18 [7] 457 25 H7 A 8 A M08 B g R N 20 AR - SR VAR s I ) Y o R
ETHENREY(OIFOMMEY . SREEY . W) WA . WM E. MeEtkaiy. atks)
YA R SR, JE D e HL813C FISN (H, & 20 b MR- ER VAR L () W W S5 f RV R s 12 . IEAT
KW, ERVAEMEY Sporobolus virginicus F Juncu Kraussii 72 Y)W BRI, 882 40 L 2 F2 3 W i
MR AR R AR EE YN AT A, 1N B K Acanthopagrus australis WAL T £ ¥) W 5 Tl
Ui o

H Ao T &P WA SIS, Z4ER T aWMIEAE . BYIM &8 IR R RE Y, LT
WA IE )N I E R A . DR BN SRS RE R e R RE T W IOE MR T . 5ok, 1
W TADHT o ) 1 8 DX K S BN . SO AR A LA S N RIS S A TP 52 T, O vk b £ 4 9 45 4 )¢
ERRGIRE L WA N ), LRSS PN S SRR MR M Z SR E RN [
I, SR OCHE S MR S L S AR . AR T RETRE T ¢ R I SU R A H FT s A I R FE AR I R A
) 0, ] DoAY AR IR R AR B B B A B JE AN 0 S K P .

5 EERRMEEHARLERE

EIRVEH N BBIRRY], SRS, S RS KAEM Y. WL sh YA & A ARk
B, WA Z FEVERI 326 B K 2 5 AR 8 S BT ME B I AH G OC ZR 122 65-000 . AR L T B — 2R B AR B TR ) K
AN, AR SR IR S T B 22 KPR R S A R AR, o YERF P b 22 R 1 ) B ) BE Al A AR LOT08,
— 3T, AR S O AT B AR SR RO A MBI R R S o g, AR S M A SRR AT R R
M, Jé B AR W) i (Lates niloticus){E 5| N5 ik 4t 2 R W] 100 2 4F UL f5, 3= 2055 4 24 6
(Haplochromine cichlids){)i 6 5 o447, B DR AR T-9% X =5 IR 7K A7 RS i 600 B2 1000 DRIk, B A



6 I A= 2 4R

BRMEEINEM, CRNES RIS EAEY) 2 PR OR 3 BT AR b 1 30 RIS6971 4R
M7, A5G Bk A 2 FEPE S AP AE RUBERNIS), AR TR — DX, AN[R AW ) 2 AR By AR 05 5 o
(1R R AR A AE 2250 T o S LS b 52 A 5 A R SOk RS WK, 1T 3 Ak Sy Fof D 52 A 35 45 ey S o
(K 5E W S o122, DL, b AR AT RESR T M AW 2 FEPEOR B AR =, W H AR DX 7 itk S5 2
ZREPEI R R I HE

K I3 A AT A e = S N R AL ) B A . DL = o B, H 2002 5 5 I 2K 2 B
K, A FE IR AR SA] = A7 HE ) O 21 TR A RCRUA . SR, MR AR B S R,
PR A MER AR LA, RN FE R AN [ S DI (1 2 A W SRR 25 5721, ARPRUBU i K #h 78
Jr A 7SR AR . Sy Jrii, AT RO A R w P e T AR
Rl 2 S IO AR SR I R A S, B R R AR A o SR A REAT N M 3R T ) 2 R R AR S IR 55 T e
FB o B S AT F YA T AR S8, AR AR 1 S M X, AR T K T - R - A A R ik A X
s, SRR SRANHCR W K. DI, AR = A, TR BRI S BN G, dERP AR G R
Bt Ve 2 AEE, SRR BRI S o A, RIS S R R IS KR, R AR b A A T e SR
THIO R RETT U4 AT, A SN S R R AR B R A 2 s EAICGR D), Bk
T 0 G 2 1 S R A L 8 0 T RRTS), SE IR Bl 2 HLIA PR M R UO) L i B M 2 i U b
Vi A2 TR 303 o 2 AL B (7 3 RIS T R RCR . AL, AT I = A Pt [X 5 ol 2 5 2 0 A
Tk 7 A1 R LR DO BP0 5, BRI AR SR TME S B B REPE I DG 2R, 0 b A e A A ol S R
SV RS OK, IR AR MR AL E A A 35 R A S R R S St LA R, T O B A A R

i B0 B X AT RN A A R R SR B IR R T, (R HEIR b A S B 1 S8 R R e SR TT
1 BRSNS PR T S
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Fig.2 A technology roadmap of the healthy ecosphere construction of wetlands in an estuarine delta.
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