%528 B4 25y = 2 74 Vol. 28 ,No.4
2008 4£4 A ACTA ECOLOGICA SINICA Apr. ,2008

ETRESTHIETESRSERITN
—— LTI i

X AR, EET R W, K B, R A

(FERIHI AL R, RN S ERERH ERERKSLRE, LR 100875)

WE BHESRARREBTASERITEROPIRPR B . RARBETRTE SR TESREENESRENTE
A ISR IRE, PR R G ET REHITRTAS REBRTN B IS ER B AR, 15 B RAE T (AR B B TR 28
AE AL Lo SR A S REBRRIERE, R 4 MER, INE A (V) AR (0) WRE T (R) MRS RE4ESRE
(F), HE TN BT S REERAF W RRERIT— T 2R AE(E 47 (EUEHD) , 306 EUEHI B A TRKBHESRE
BBEM T, I B T HA 5 MR TR EUEHL, 458 8% 2000 ~2004 4R 403k @ AR MR R EFHRS , RS R A MRS,
B[R] o () HoAth 3 T 2 1 7R BE RS, R AL TR . RUEILLILE L B BURRIR S AA AR, MR A S
ROGEESRERSIREF T ERIAREHRE. RN, GAERETIVRTHREH A TS, FRAFH K, ESRERR
FIZAE AR, BT MRS R A AT, B R RIR T A S RE T, HERE AR URS, Wi RERKE N AR,
ZRE A SRS , SRR RIS R R

KERIBHERRE EBREER; RBELST

X EHS:1000-0933(2008)04-1720-09 rHEHHS:Q143 CEHFING:A

Emergy-based urban ecosystem health assessment.a case study of baotou city
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Abstract; Ecosystem health has been a hot topic of the urban ecology in the recent years. In combination with the
ecosystem service function of the urban ecosystem, a theoretical framework and methodology of the urban ecosystem health
assessment based on emergy were proposed and the characteristics and comparative implication of the temporal variation of
the health level of the city were also outlined. Four factors, including vigor (V) , organizational structure ( Q) , resilience
(R), and function maintenance (F) , were collected to construct a novel emergy-based index on urban ecosystem health
( Emergy-based Utban Ecosystem Health Index; EUEHI). Based on the EUEHI of Baotou and in comparison with the
EUEHI of other five cities, Baotou city’s health level continuously increased from 2000 to 2004, despite of a relatively low
level on the whole due to an emphasis on the resource structure adjustment and utilization efficiency, which makes a better
service function for the integrated urban ecosystem. Meanwhile, as a traditional industrial city, Baotou city was
characterized by the disorganizational structure and large environment pressure, as well as low ecosystem recovery

capability. Therefore, lowering gradually the environmental threat is necessary to eliminate the disturbance of the urban
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ecosystem, thus enlarging the urban ecosystem carrying capacity and promoting the power of urban ecosystem service

function.

Key Words: urban ecosystem; ecosystem health; emergy analysis
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Fig.1 Two methods of ecosystem health assessment
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£1 \BITESRGEERRER (2000 ~2004 4)
Table1 Emergy flow table of urban ecosystem in Baotou (2000 —2004 )

5472 FR Index #2352, Expression B Unit 2000 2001 2002 2003 2004

A E TR AE R sej/a 2.10 x 10* 2.10 x 10 2.10 x 10 2.10 x10% 2.10 x10%
A EHFRERE N sej/a 5.10 x 102 5.41 x10% 6.95 x 1072 6.99 x 1072 8.42 x 102
#OgRE MP sej/a 2.21 x10% 2.44 x 103 2.50 x 103 2.70 x10% 2.81 x10%
HOgkE EXP sej/a 2.06 x 107 2.41 x 10 2.84 x 10% 3.60 x10% 4.66 x10%
BREEAE U=N+R+IMP-EXP sej/a 2.70 x 10% 2.96 x 10% 3.17 x10% 3.37 x10% 3.61 x10%
AR A Person  2.04 x10° 2.06 x 105 2.08 x 105 2.09 x 105 2.10 x 105
GDP $ 2.85 x10° 3.11 x10° 4.16 x10° 5.63 x10° 7.60 x10°

] BT R IREE(E Renewable emergy flow; AR BT IR BB{E Nonrenewable emergy flow; # [ #2{H Input emergy; Hi [ 8B{E Output emergy; 588
{Eﬁﬁi Total emergy; Ad Population

£2 SLTAESRGRFEETHERTCER(2000 ~2004 4£)
Table 2 Emergy evaluation table for the urban ecosystem health in Baotou (2000 —2004 )

BIRER LY LA

Indox Expression it 2000 2001 2002 2003 2004

1% 77 Vigor

BRI IMP/(R +N) 4.16 4.34 3.49 3.75 3.26

B 7 RBME L ele/U 1.09x1072  1.08x10°2 1.12x1072 1.11x10°2 4.85x1072
GRRE (R +N +IMP) /IMP 1.24 1.23 1.29 1.27 1.31
#H 2R 454 Organizational structure

AR ERTFRIRRB AL N/U 0.19 0.18 0.22 0.21 0.23
BB e IMP/ EXP 107.28 101.24 88.03 75.00 60.30
Pk 77 Resilience

ES (U-R)/R 521.12 570. 83 611.31 649.23 696.02
AOEBN 8 x (R/U) x pop A Person 31305 28842 27178 25755 24130
BRI W/U 4.07x1072 3.95x1072 4.10x1072 4.16x1072 6.84 x102
BB 552 §E 4% Function maintenance

BREEAE (N+R-EXP)/U % 18.29 17.63 21.18 19.84 22.17
RRE R L% U/GDP sej/s  9.49x10°  9.52x10%  7.62x10"®  5.98 x10¥ 4.75 x 10"
RBEEE U/ area sei/m*  9.74x10"  1.07x10”  1.14x10®  1.21x10% 1.30 x 10"
22438 FR Three indices

%{;?E{Eﬁ}%ﬁ?ﬁﬁ NEYR/ELR 9.65x1073 8.74x107% 8.53x107% 7.91x1073 7.61 x10 3
GESs: 3 353 5s)

BE M 47 ( EISD) NEYR x EER/ELR 1.04 0.88 0.75 0.59 0.46
Wi B RG R

#4{E 44 #7 ( EUEHI) ﬁ?ﬁ;iiﬁi’; ED) 0.106 0.099 0.113 0.120 0.126

BB R Z Emergy investment ratio; B, 77 §8/H kb Electric to total emergy use; ¥EFE{E 7=} % Net emergy yield ratio; AA] B FTR FEE{E kL
Nonrenewable emergy ratio; RE{EAZ#1f8t Emergy exchange ratio; 354517 7% Environmental loading ratio; A [0 %, 7 Population carrying capacity; &
FEYy* 2 %8 Waste producing rate; BBfE 5 45 %% Emergy self-sufficiency; S8{E 8% [ % Emergy money ratio; SB{H% ¥ Emergy density; T RRETIHF
22458 Emergy sustainability index; FJ %552 % B 88 1A 88 EF5 45 Emergy index of sustainable development; 3R 4= 75 R 4t (8 5R BB H 5 1R Emergy-based

urban ecosystem health index

4.1.2 BWHAESREHRNLEW

MATTEFHRIR B 2L T LLE H,5a 4R T A T ERTR IR BBE AW B, R G RIRAIH
S AESHE, I TFUATEIRBEMAAN ERPRE. BBEBRERNE TR, BAEkEr—NM=Ho
W EL A B, BT RESREHASEIFBAMBENRE . AREHERENELEEERHEL
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T b R T E SR R F HAb 3 X R0 R S B b, 38 S At X R AR SRR, DL AR X 2
FHEHE LB, RREMET L 2000 4E69 9. 49 x 10" sej/$ T & ZE 2004 4E 1) 4. 75 x 10" sej/s, W] WAL L9 7
BT BRI R L e I B SR FF B T VR P 3R B, B R 2 S T MR BRI ol AL B 13858 JE 3 T AR FRIE TR
X P B TR, BTG PR BE(EGE ISR TR R AR K, WA K R B I B A BB TR
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BOESHE T B AR, BTk AR ST ERA 12 - 124107
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4.2 =ZKEB(EIEIRH LR = 08 \\: — - 08x107

M= R RS (| 2) 0L ESLAL 2 | S| e 7
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B, KK E T RIS ) , SBOFBE /B ¥, T4 i Year
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Fig.2 Comparison of assessments based on three different indices
ETREE R4 (ESI) Emergy sustainability index; A] {4 &
JBEB f1RBE 1845 (EISD) Emergy index of sustainable development;

W AESRS {@2FK B {ETE IR (EUEHL) Emergy-based urban
ecosystem health index

BRERFHEH, HRAGHH LW B Y #E, EERE 014
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BB, K 2001 8 — e kW 012 -
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Fig.3 Emergy-based urban ecosystem health index
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X PEEEBIE , BT LA T M — ki B AR A SRR AR S, PR A LR &S P B b B9 B, N R T RR R R 4R — 1

R

ALK 5 HAIR T SRR B LB 3R 3 IR 40 i THABRIBT A REBTSTRAR , BT LA ok Xt R ks
ERBEHEITR— L, WL R T LUIE HH, 1988 £ & {@ AR X & Ik, EUEHL 24 0. 101;2001 446 %(,1995
AETTHNFI 2003 4ER ] G RRAR B R L LB , 2003 4R[00 6 MR R E &M% , EUEHL 25 0. 174, &
SRk 2004 AEERRAR LA X AT JLAR B 2B Wi , 18 IF] Hh LAt R IR 9T 2 i 1WA B, A RRAR JE T4 T8

fEAKF
#3 AswSHMEHEREBEILRRO
Table 3 Relative healthy levels of six cities
W City NEYR ELR EER ED EMR NEYR x EER/ELR EUEHI SRR Sources
5% (2004) 131 696.02  60.3  1.30x10° 4.75x10% 0.1  BHFL This study
Baotou (2004 )
:”_",_E":(ZOOI) 13 12
Beijing(2001) 7.69 161.11 1.65 1.12 x10 5.22x10 0.169 [37]
TN (1995) FEFE,1999
3.51 30.02 0.62 . 13 . 12 0.144 ?
Guangzhou (1995) 1.16x107 5.83 %10 Sui, 1999
i (1988) 14 12
Hongkong( 1988) 1.8 2587.6 1.28 1.15 %10 1.02 x10 0.101 [26]
T (2000) 12 12
Ningho(2000) 3.13 28.6 0.96 3.14 x10 2.07x10 0.159 [39]
1(2003) 1 2
Macao(2003) 4.05 %10 2.78 x10 0.0012 0.174 [30]
P17 Macao (2003
0.18 JbRE Beijing (2001) ¢ )
.
0.17 - I
Guangzhou (1995)
016 o
=29k Ningbo (2000)
0.15
0.14
T 3
g 013 453k Baotou (2004)
LU ’
0.12
0.11
o Ei
0.10 Hongkong (1988)
0.09
0.08 I I I I I I
1 2 3 4 5 6 7
T 5 No. of city
B4 kT SH AT EREE LA
Fig.4 Relative healthy levels of six cities
6 ZHig

(D) ARG MEH AT, NREE ) ARG RE T R DEBERF 4 M RBERHER
BEATIROTT AR A R GG RITAT , M SO BR &R B B FROR D0 Y fR PR BB ELTE 4K, BB A6 T[] — 3 v A IR g S8 B 44 1 %

O FEEE. THBRTESRARRENNIE. FERRIAFMLIE SI181. 1999
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5%, U R FH Z MR b, BBV R ASRABREERTERR B VRTASRAGEBERE
B A5 R T T F 2 R VAR S LB, P LR T AE S R AR ARAE, RAREBTASRAER
Mg AR

2)SHELBHAERREN RO MR B Sa RALBEEEREE BAEH EFRE, ERERAWE
=, XU VR L BB RS AR FHRCR , R A S RENHASH AT RE RS DIReY%E
FHEAKSE, & 25 ERGWBMAH, B RAEBEIL N, BREERES. 5—0E, akkEhE
TSR IMER TR, B REWE AR BBAR, T LB BRAERRR, 1775 ENRIRIR B AT, BRI
BHASRETI, EHKE HBLURER, MRS TREN RRBRENAR, EZRE ERm S5 R
BN,

(3) Bk 5L 6 I AR IR RIS EN Hak , 45 A HABI IR WU T A [F 2 1 & R GL ) R
845 (ESL #1 EISD) 4347178 1 , B4Rk 2004 4R fE FRAR B AN HILAE E 2B W 5% , (B R o B H AR K B i
ZJE) A B S, A AR AL TR, B AR T8 #E— 25 AR R IR S5 , BT V8 ) RS IRE H 5
MR%5-DIRE , 1 B F K
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