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Abstract; In the study, the material and energy flows of Xixi wetland with or without the establishing of Wetland Park were
quantitatively analyzed using the theory of ecological economic system. With the aim of providing reference for wetland park
protection pattern research, the sustainability and productive efficiency of the system were assessed from the view of
environment and economy through forming new emergy indices. The results showed, the annual total emergy input and
output was 1.6 times and 1.9 times greater than the previous system after the establishing of Wetland Park. Although the
economic income was decreasing, the environmental outputs greatly increased, with the organic matter yield and service
yield were 1.5 times and 2. 3 times greater, respectively. Besides, the results of emergy indices analysis indicated the
establishing of Wetland Park would result in the increased net environmental benefits and improved sustainability.
Conclusion can be drawn that Wetland Park is an efficient approach to reasonably protect and utilize wetland resources,

meanwhile it can improve sustainability by increasing feedback, improving ecological environment and traveling.
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Fig.2 Emergy flow of ecological economic system
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Fig. 3 Emergy diagram of Xixi wetland ecological economic system

XEE Wind, A BHAE Sunlight, FifE Rain, iEHiAEHE Wetland vegetation , VAR B3 Hi%) Agriculture cultivated plant, JZJiF48 4 Phytoplankton , JiE I
Mud and sediments, 7K{& Water, JlEHi 3l 4] Zoobenthos, 4 #) £ #£ ¥ Bio-diversity, . Fish, 7K & Waterfowls, 4 3 | Bl #f 55 2L & Management,
research and education, i 3% Marker, JTF#) & F79) Jii Nutrients and sediments, jif¢ i Tourism, 4= 25 R4t R % Ecosystem service;
F Rl b B (R A Bel 8 37 2 A ) 3118 23 Bl $E A (3R b2\ B 857 2 J5 ) F is agriculture and fishery input ( before wetland park was
established) , or Wetland Park input (after Wetland Park was established) ;
* FENEHLZN BB 2 SR AR S NS AR HE AT 3% Fish and agricultural products weren’t sold after Wetland Park was established ;
w xR/ BEHEST 2 B JohkE = ) There’ s not tourism before Wetland Park was established

3.2 BHLONFEEESLRETE BRI AT

AR WO PR E FR I P AR (2004 ~ 2010) ) FIEZEYERE, ANk 1 BT 7R , 3 Hb 2 el S 2 7T, 75
BB AERZ T R EEREREAN 1.71 x107sej, #1254 TF 1.85 x 10°US § o Horpll fifalk FRFE B
Y4y 1.48 x 10°US $ s FRBEHEA 3.43 x 10" sej , M4 T 3.71 x 10°US $ , {BHAFEE S 25, FEHARE,
B TR A SRR R B SR A KBRS HRTH A INN 2. 62 x 10° US $ , 4548 RE(E A 5 A i Z)
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®1 BREMESEFRABREINE
Table 1 Emergy analysis of Xixi wetland

TiH JEIR BER AR R KFHAEME RBME-tR HANE
Item Raw units Transformity Solar emergy Emdollar value
] EH VTP A Renewable resources

1 AKPH#E Sunlight 2.96 x10'] 1sej/] 2.96 x 10'sej 3.20x10° US §
2 Ti{b2 Ak Rain, chemical 6.97 x10%] 15444sej/] 1.08 x 10'8sej 1.17x10° US $
3 T #AE Rain, geopotential 4.84 x101] 8888sej/J 4,30 x 10" sej 4.64 x10* US $
4 X BE Wind, kinetic 3.12 x102] 623sej/] 1.94 x 105 sej 2.10x10% US $
£t Total 1.08 x 10'8sej 1.17x10° US $
RA] B PR A Nonrenewable resources

5 JIEJ8 Mud and sediments 3.32 x10%] 3509sej/] 1.16 x 10'sej 1.25x10° US $
6 7Kk Water 2.47 x102] 48000sej/J 1.19 x 10'8sej 1.29x10° US $
£t Total 2.35 x10'8sej 2.54x10° US $
2% 5t Feedback

1532 el 2 57 /T Before the establishing of Wetland Park

7 gk Mk B A Agriculture and fishery input 1.48 x 106US §
1B\ el #237 J5 After the establishing of Wetland Park

8 M\ pil $ A Wetland Park input 2.62 x10° US $ 9.26 x10"%sej/ US $
REAE = Yield ¥@#b 2\ BEl 2 37 Hij Before the establishing of Wetland Park

9.26 x10%sej/ US $

—

.37 x 10 sej 1.48 x10° US $

2.43 x 10 sej 2.62 x10° US $

9 ZF WA Income3. 08 x 10° US $ 9.26 x102sej/ US$  2.85 x 10Ysej 3.08x10° US §

A HLY = H Organic matter yield

10 %5 Reed 5.99 x10'2] 4700sej/J 2.82 x10%sej 3.05x10° US §
11 /K %5 Rice 3.67 x10%] 5.18 x 10*sej/J 1.90 x 10'8sej 2.05 x10° US §
12 Hji# Persimmon 1.16 x10'2] 4.40 x10%sej/] 5.10 x 10%sej 5.51x10° US §
BRGNS Service yield

13 [# & CO, CO, absorbing 1.18 x10Vg 3.78 x 107 sej/g 4.44 x 10V sej 4.79x10* US $
14 FjiX 0, O, releasing 8.66 x10°g 5.11 x 107 sej/g 4.42 x 10" sej 4.77 x10* US $
15 ¥F3% %4k, Environment purification 4.21x10°US $ 9.26 x102sej/ US$  3.90 x 10 sej 4.21 x10° US $
16 7K 3CHH5 Water regulation 1.22 x10%g 6.66 x 10°sej/g 8.1 x10%s¢j 8.75x10° US $
17 A ¥ ZREMARY Bio- diversity protection 376 Fft 9.40 x 10" sej/Fift 3.53 x10"sej 3.81x10° US

B\ BEl EE 57 5 After the establishing of Wetland Park

18 35Ut A Income

AP = 1 Organic matter yield

2.90 x10° US $

9.26 x10%sej/ US $

.69 x 10" sej

2.90 x10° US $

19 %5 Reed 1.24 x10%] 4700sej/J 5.83 x10%sej 6.30x10° US $
20 474k Bamboo 9.20 x10"] 3.20 x 10*sej/J 2.94 x 108 sej 3.17x10° US $
21 fif} Persimmon 1.16 x10'2] 4.40 x10%sej/] 5.10 x 10%sej 5.51x10° US §
HBRGNRS Service yield

22 [# 7 CO,CO, absorbing 1.18 x10Vg 3.78 x 107 sej/g 4.44 x 10V sej 4.79x10* US $
23 BEJK 0,0, releasing 8.66 x10°g 5.11 x107sej/g 4.42 x 10" s¢j 4.77 x10* US $
24 374% %4, Environment purification 4.21x10°US $ 9.26 x102sej/ US$  3.90 x 10 sej 4.21 x10° US $
25 7K 3CHHFT Water regulation 1.22 x10"%g 6.66 x 10°sej/g 8.1 x10™s¢j 8.75x10° US $
26 A=Y ZFEHEARY Bio- diversity protection 504 R 9.40 x 10" sej/Fift 4.74 x 10 sej 5.12x10° US $

P F Research and education

27 B H Research

7.74 x10* US $

28 BHIFA B & ZRF % %% Investigation 633 A

29 /A T AMERHEHH Education

3.35 x10° A

9.26 x10%sej/ US $
1.08 x 10" sej/ A
2.58 x 10 sej/ A\

7.
6.

8

17 x 10" sej
82 x 10%8sej
.63 x 10" sej

7.74 x10* US $
7.37 x10° US $
9.32x10° US $

AR R S BESCIR O 18) JRUA B R ) (BN P9 3R [ 52 28 2% Bl Ak MR (2004 ~2010) Y P2U7+19) e Sty 2% For transformity, see
references! 102~ 18] . Raw units comes from ( Master plan of Xixi National Wetland Park) (2004 ~2010) DD and investigation

OZAEYR. HrM PR M S RGE RS RIS, PUrE R L2083, 2006.
@ FEadt E. HUN MM A 25 5 P RSB ITFST. JLatbkolk K% L2478 3C, 2006.
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HEY S AR BRI G A B ROK R Bh Y 5 SN, (R, 1 B 55 M 0 | ] R0 A Bl R
I AR ERE S RS SE T 2R, £ S RS D RERRIE = 1 B 2. 04 x 107 US $ , 2 JFR )
2.3 1%,

i b, RN R ENL 2 JES Z T L, R BASG I, B DUE KRB0 B3 . &35 A
P/ BREE 7 IR ER , e AL R AR R R GENCAF RE(E S I, AR S R GUAR A5 DO 7™ R B A ™ th A E
Ziare
3.3 RN B SL AT A RE(ESE AR 0TS ELER

PO 3t 2% Bl # ST J A EZRRMEAEAR AR 2 Fs o MSRAP AT LATE th 3 3t 2 bl 2 S i v 2 B 2 i
¥ IEAE, YA SRR ARl A= 7= 2 B Sh AN N el ik 2 BRI RERE R BF 7 R TR R R R R BT
ER AT . I EREE R R, Wt 2 el S 57 2 B RS A D M, P S R RE (B W B , R LA
Ay ANV SR I Ry A 7 N Bh AR BERUS Z E Ak AR , (HFR SR AT R R R, IRA UK S BE TE A B
ANAIHFFEE, 3t/ Fol S 57 LU ¥ R A0 AR A RE B, 25k RE(EAS BRI AR R , 15 A LA i 2% Pl M 2 R A 25
i liF B SR 22 B AR A BTN, (EBRBE T F S 5, JRAE T BN R AT e R R

7 R T T, SR SL AR A FE LUR , RGBT H R 1. 66 FEARN 0. 97 , AR BB KF-Z T &5 i
RETI D EORAY 60% ot o R MR/~ Bel A SL A R GUIRE ™ 2 R 4. 98 327 2 6. 93, 42 =y | BE ik 40%
AR B

T Bel A SE N T BT RS, B T ARSI, S R IRAS 2 A AR I, RGEA L RAR R A,
PR R o TEAESINE AV HITE B N R RIS IS 5P RIEE BT R 5, (E RS AR T AT R R R

®2 BEREHMESZFREREERE
Table 2 Emergy indices of Xixi wetland

Wi PR BLT8 /NTF K VA ] Bl /N ke VA=

D\ ription Ex1: ion Before the establishing After the establishing
eserpho presso of Wetland Park of Wetland Park

1 W H PR A Renewable resources(sej/a) R 1.08 x 108 1.08 x10™

2 A H B URFE A Nonrenewable resources ( sej/a) N 2.35 %10 2.35x10'®

3 2% Ui Feedback (sej/a) F 1.37 x10%° 2.43 x10¥

4 ZBWA Income( sej/a) I 2.85 x10% 2.69 x 10

5 A HYE H Organic matter yield(sej/a) oMY 1.98 x 108 3.05 x 108

6 B RGRS Service yield(sej/a) SY 8.33 x10Y 1.89 x10%

7 YBT3 NECP (sej/a) I- F 1.48 x10%° 2.60 x10'®

8 IR 25 NEnP (sej/a) OMY -N -3.70 x 10" 7.00 x 10V

9 ZYFr= 2R EcOR I/(R+N+F) 1.66 0.97

10 3538 7= 1 % EnOR (OMY + SY)/(R+N+F) 4.98 6.93

4 i

(D) ASCNAZSIR A W7 AR T i L5 EE R IR RER V5™ 3R BREE ™ H RIE4R , %18
AR BB B RS TAT ™ R, B K R R G AT LR RRETT

(2) NREIEBA = R E , VIR A P S 2 5, 3N T RGEEBT 5t , IRk B S5 AR SRR 3] T
HVEY SRR I BT B R TR LURHE R T RS ARBEEMBUR , AR T3R5 H .

(3) i~ el 7 LUR B B AR RE RGN e A B N IEAH, 358 T AT FrS R BREST, R
GG A Prifi, (BT BEAR R 22 5F S5t

(4) SEBRAERA , A A A 7= 15 3 0 R GE B BT AR R, % 2R 58 BE U A MO 5 TR B 8K, 25l
BEERBAR, REESIFEE THIR, £V SRR ERD . @ SL iR A b, 3 T 25 R, A S
PEEA P RSGE, R, 754 SFREE AV K978 B N3 BE & R I iR 7 , REAEHE N & 5P, B FI TR IE R 4t
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STt R PRSI, EFFBABKR, B, FER G IE R BT LUG P SRR ORI, RS
RELERE R A2 SR KT AR R 7™ H SR, MR b Pl O S ke i sh A 2 PR B A o ply BT AL, 9 3 % el
SR IR TR R IT & T R PRI LA RS (R BT U A R B A K
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