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The changes of gross assets in Beijing urban ecosystem and their ecological relations

to city development
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Eco-Environmental Sciences, Chinese Academy of Sciences , Beijing 100085, China) . Acta Ecologica Sinica ,2006,26(7) :2207 ~ 2218.

Abstract: City’ s gross assets are an important eco-economic issue for city development, and the integrated research on
relationships between gross assets and city development greatly helps to understand diversified and complicated mechanisms of their
interactions and promote sustainable management of city’s wealth. In this paper, the authors explore the definition of gross assets
and its connotation of value, and discuss the constitution of gross assets; taking Beijing as an example, the authors further analyze
the dynamics of gross assets and its relations to urban development in Beijing city .

From the results of research, the dynamics of gross assets in Beijing city have the following characteristics: (1) the size of
gross assets is large and increases as the city develops, so does the density of gross assets; (2) the amount of throughput is great
and has high dependence on the outside of the city, its net exchange coefficient rises as the city develops; (3) the constitution of
gross assets becomes polarized as the city develops, asset browning increases and greening decreases; (4) although the
regeneration rate of ecological assets in gross assets rose slightly, self-supporting rate and net exchange rate of ecological assets

decreased, and the size of ecological assets went down slowly; (6) In gross assets, the coefficients of cutput and revenue of
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natural asset increases as the city develops.
Key words: gross assets; ecological asset; environmental asset; value distribution of gross assets; urban development; Beijing

City
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SHREBRRQEREFESLE—WMERE WA EMESTHNE CERENMERTAFAXFBHM
EEM, A, XBX 3 MREREHER, EYYENEREMNME ARNEZRFTEIRNERR, B4
WEBERSUBRASENEEEZS B (B 1), SEEENEARARNE EYNESFEN
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WEFERNEERERENEER KR OETALXMESFENERKATERTERBOESMEZE
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1.2 SRR R

B R FEE AR EHARERTIER . P, FER=XAUS AR MAER
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R FERE ABRTHAKE=RR. ARFFUEE THERE™ XAE» . LHE™ AAE T
g A, AMMERRERE, BERE— BTSN RBIE=MEER ;BT U A RER M
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Fig.2 Categories of Gross Assets
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Fig.1 TUnification of multiple scales of value: combination, association and

Lo 1.Man-made assets; 2. Environmental assets; 3. Natural assets; 4.Ecological
systematization i

assets; 5. Ecosystems assets; 6.Anthropic assets; 7. Social assets; 8. Cultural
1.Scales of value; 2. Mental (ethical) value ;3. Market-based value of labors;

. . . assets ;9. Human assets ; 10. Mental assets; 11. Gross assets
4. Biophysical value;5.Interactions of value

XE EEMUEBHEESHEEHE L, HEMR, ASR-RERENEZETEYSHEFRZNE
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(MBRAERK . TIX%) BRAZEX JBH X8 AESK HE 2T E 55 [ KR — 5™, i1
FIB LT BB R S 4 & R, AR R E ERMEREENREKE—E.

MEFERE, BT LIERR ™ S, A
FRBUK AR 80X B B B R B A, T MR Y
ESEFURBRAESES, ER LT EBE RAE
EREME ., ERERTSRAREARRA RS
REMEZFELHE RS 5S RGN, EMERE .
MERR(MERNERE IERERE RELESR,
BEAHEE)MNEES(FRANERESZEKESS

> 5 HEARHRE X 6 W EIER A AR E R

R LR LT 8= SR A K — F M EE SR S A B3 GRS A BRI A i R
g‘\[lo] ’ﬁﬁ&ﬁﬁﬁlIﬁzk @J?‘Elﬁq jﬂ]ﬂﬁ% , BE ﬁjﬁ E(Jm Fig.3 Structural system of value in gross assets
{Eﬁﬂiﬁpﬁ.ﬁ%ﬁ?‘%—ﬁm{ﬁ%f@(@ 3)0 1. Value integration; 2.Values of products & services; 3.Stock of gross

assets; 4.Stock of gross assets: Environmental assets x man-made assets x

2 tERBHESRERERTHHTIH tbropic asets 7. Velue transformation
ERE—MFRET , BREF AR E-SHM R

WAL, WA THRER S AERTMAREZZRE, BREFHSAENENENRTEFEERZ
fho BHTRAHESZFHEERBRI T REIREANFERARET BER-AEH R K EH
MZLEN MENEHEEE 2RAHSBRTETFERELSRT R BENR KK, UTHRREMEY
B4 T 1990 ~ 2001 4F AL 4R T SR BT P R BR AR (L BB A 1E , R BRI A 35 T R B 5 Bk
PHMEXR WHHE T EMBERFENT MR R ER KT R R AR T ™ A 8RR IR KLY
B, LYBEMRETSG, BEZKBRESHKA Odum, Ulgiati 1™, EEEFRLUBME-RT L, RELBAE
B REME 52 T & (L4 2000 SE X B A ER T HE, SALR EM S )P 4347 BT SR AT B R B0 R IR T MK i 4F
£2, ABBAFIAY GDP $048 B BB A X464 HHAE 2, T 0K RSB 0 147 4 3R 41k i B B BB T R 7B

BRI HEORY X BS RO SEE g

BAFRA RS AELWOARI (IR T R0y G328, w
AP ERS, BAN RABE SR WHRE  F5L SRR
SRRSO R AT, BRRAAF I RIR ML P Seckorgosses
Fﬁﬁiiﬁﬁ{ﬁﬁ&ﬂ?ﬁﬁﬁ%ﬂ@ﬁ?ﬁﬁ?@@#ﬁ‘fﬁg’ [2 1990 1992 1994 1996 1998 2000

4} Year
FER TR A T R O M B h

EREFABEER, M4 LSRN SRR RS S
2.1 JRECERTT T R B (] B A AR T Fig.4 The changes in the stock of gross assets over time in Beijing City
211 BABEPHFESS BAREFPFERE -—ENHRIABRTHNEER, ERRE M EKE=XE
BESHER HFNEZAREZHBAESH OB MAES ., B 1990 2 2001 48/, UGE(E 17 /#0738, 1k
W SRR FREEFER BT, 45N 1990 £/ 3.87 x 10" EM $ K 2] 2001 4549 5.28 x 10"EM $ ;
KSR, 1992,1995.1998.2000 £ BT = HFB&A — & B %, R /5 X4 4 57,2001 455 5.28 x
1011EM $ (& 4),

2.1.2 BHARFPHERSESKT-FREIES ALEEPS, AREFNESEEFRENBLE RS S
MERFERE, N 1990 £ 2001 6, ERF-HFREKEEH TRER, BRREHER 13.7x10°EM$ ,
BTE 1994 5, BHR 7.49x 10°EM $ , HBLZE 2000 & HRE =P . A B AR K- HR B EHS TREE, &

O HEPHRERE—HESE 2000 FHME - L0 x10Sey/ $ ) BB BRITH  BEETANE —~HEMS
@ GHHEERE LRI F L (1990 ~ 2001) , F H B FE LT E L (1991 ~ 1999) , bW F + 4, FEK M T+, o B IR L (1990 ~ 2001)
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KUE{E R 9.42 x 10°EM § , L HL7E 1994 4F , B H 2 5.64 x 10°EM § , i BRZE 2001 £, WAEBETXRE , ASH
EHEMEREE TR AEE B REEE 6.61 x I0°EM§$ , LA 1993 £, AHE 3.85x 10°EM $ , BB E
2000 4 ;PP A BASTEE AR E RS T REABE, B KEER 2.91x10°EM$ , HELE 1998 4, &
fER 2.36 x 10°EM $ , HBLFE 1999 & (B 5) .

2.1.3 BAEEEEHET REEER—-ERBKRE —— EERER —-— ERAHR
Stock of eco-assets Stock of natural assets
EHXEMEREAREENEFRE, EERT AR o ARAEERTEM —~— I HRTE B
Total of local eco-assets Total of local natural assets
FEEE R kh A ARk Y, Bk iE{H 32.88 EM $ /nd”, 16.00 -
HLE 1998 4, 4 {H A 20.89 EM S /md, B 1992 §_ sool
B, MEFEEXE, BRI LABE . BERXREHE aEﬁg-ggF
19.49 EM $ /m? , i BUZE 2001 4, B R 6.32 EMS /n®, & g% 6.00 ZW%
WP 1991 . NEBRFTE SRHTHES BAX 270 a0 ono, X0
ﬂ&{ﬁ%;;3EEM $ /nﬁi;;ﬂ)ﬂ 1993 %, BH{ER 2.29 EM 01990I I19942 193‘;;995 f99§ 4200(; —
$ /m®, & BLFE 2000 6)o Year

BARBEFEE MR s SR BT =M B e oM BUBE 7 2 Fig.5  The changes in natural and ecological assets over time in Beijing City
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2.2.1 BAEEEHFEMOMBNE ECFERT SR G, M 1990 4B 2001 F (6 , A [ B 7 6L B2 30
St KPP AERTHELA MERAEBS ANSIRXF=HLEETH, 7 1990 F, AERSLE
BK,BH 35.37% ; AR HLER/N,UE 16.56% , ERFEF=MA S FE=REH ;3 2001 4, AEHFE-HLED
REK,EE 61.83% ; EEEFHEMNL FE/NINE 8.83%, BREFMAANTE=NRES., LEBEHT &
EEFFHAE AN BRAESHETHXFHHRARZARTEETEZRUNET = ERNTE=HE,

AWM ERF N EESETE=FEEREBEL(E 7).
~— S&/FHHE Density of eco-assets

—-— kaﬁ?"&‘& Density of gross assets —— EERE A EE
—— A& %7~ % & Density of man-made assets Eco-assets Man-made assets
Ny . . e BREE = ADEF
& g 30.00 W/__/-_\/ w2 Natural assets Human assets
o ~
% a8 60.0
28 2000 & By 600
e |5 2 40.00
Sa
fé e f § & 20.00
wﬁ 0 M L 1 L L ) e, wg % 0 U Y U N U S VUM SR TR N SR |
= 1990 1992 1994 1996 1998 2000 =g 1990 1992 1994 1996 1998 2000
£ Year > SEA} Year
He AAFEMTEERTEE 7 HEEHEERE~R
Fig.6 The density of some main types of assets in Beijing City Fig.7 The composition of gross assets in Beijing City

2.2.2 BAKYEF=44k (asset greening) 545 4L (asset browning) WL B BABE T HH R MESRARM
{7 3K R S B TE = RBE =M B A S A M E T R K MR R =R, BB
ALUARTEWREEER R EMARRBAER =S ANR=NEZNS BRES(RESHE ) NE
Hoo M 1990 4E F 2001 4E 8], BE=EM AR (R ARRAESEFHE) SRR L ABE B REER 5.98
(BRES)M 11.30(AEBHE™), B 2001 4E 71 2000 45 A (ER 1.83( HRFE=)M 3. 77(EEH ™), &
BLZE 1991 4F, X— AL HERA, A ERBEH SEE=EL L+ ZERBABIARNES AEK, H=EH
BT (E 8),

2.2.3 SEEEGHEREGE BUERFAREREEE -—EHHARMIBRANSBESNERSH


http://www.cqvip.com

D000 http://www.cqvip.com]

2212 £ & ¥ B 26 %

HHBREFNERZ 2 S BN BRRTFREZ L, ERBT BB S8R EMERNZRER,ND
—HTEGRBRT BEE M EFSIRE N ERRES . ZERA,WEASERE=BEKTHRA,NE,
T % /N T8 A BB A0SR IE R, U S0 3F B 7= X 6 4 % 7= 490180 09 BT AR AR O, AR % 7 G A 8 3R M o R
15, BB R AR AR BAE AR X R K .
—— BEEHRE FEARE )
Structural coefficient based on natural assets

- HFEHRS (REFHEUED

Structural coefficient based on eco-assets S 0.40

|
@
7]
% 12.00 ¢ L=
2 g
®E Y - ® g 030
W3 800 [ )
g E = i QE 0.20
K22 400 2%
Leg v # £ 010
EED k]
8 0 S N SR N T S TS S TR EU H S | a 0 N NS NGRS T U S N NS | 1 1l
1990 1992 1994 1996 1998 2000 é 1990 1992 1994 1996 1998 2000
4 Year 4 Year
B8 JLRURT SRR SR B9 dbFIMT B EE S RESS
Fig.8 The greening and browning of gross assets in Beijing City Fig.9 The net exchange of gross assets in Beijing City

M 1990 £ ZF 2001 18], L FIMHT S E R =R MERKEFEI L ABE, BRIEMER 0.37, HBLZE 2001
LB ER 0.07, B 1991 4F (B 9) o X — (L H R AL H IR T SR B8 7= a8 76 1990 ~ 2001 4F ] Bk &
RAMAE S EKE=MAKRTEL;MESRERENZEER M A SER =N ER AT =N ER
BRE 2 TR R AR, BT [ A3 K X AR R B AR B ZE 3
2.3 LEBHEGER=PESH=FRADE

ABRFRBTAER=PEIRERONELSZ— LT AMN BT AAER =N REEAEE RS
EARFRER, STAERT =R AN —NMUE T & SR =AM, UTa3NERE™
B ASKEFAL ASKETNE ASRTRAR AT REEARESE LA FEHETI.

2.3.1 ABHTEHE ESHTFEFRE—ENH —— EHE —— BWAE

S A A 25 O O A S 2 A - ’éﬁ;’:"tm e
SABASRFESHOESREZHMEL. £S5 2 4000

BT ARG , SR I T 48 T 7 o A 2 T g% 3000

FHIE, ARG S R T BB K, Bk x5 200

YE e R R A M E B TSR . M 1990 4F 85 1000

2 2001 F (], L RR T A BT EHE QKRB L [,_, ° ""' 1998 2000
T, 1998 4 35 B B K W18 24.65% ;1998 4E S5 R H ear

TFe, 2 2001 4 3% F) 23.36% (B 10), B AR 18 1 Bl e B0 RFRIEER AR

1995 4,4 18.53% . XULBHX —AT AL IR T A B % Fig.10 The use efficiency of ecological asset in Beijing City

FHEEENENRE, BERTHNERKEIBELA,

2.3.2 ABRTESLFE ABHETBLRE-ENHRABAESH=SHDARR=RABESK=ZH
M, ERBTEXBEAFESHEMRGTESH=LFN TRER, RELBSE=NELSBHHIE RN 48,
EBRERNKEE. W 1990 2] 2001 0], L EBMHASH=ALRLEE T BE, E 1992 F£4F
BRAE, 53 34.63% , B AKH 4 BLLE 1999 48, 2 24.25, % 2001 4E % 30.82% (B 10) , 3% F B X — Bt #3 L 5UR,
TASHEFEREARER GBS, ESNEERZIFEWERK,

2.3.3 ABZKRFHRER ASHFSRERE—EMNPRSAIASHER(BMENRERABO) 54
BASEFREDESTEFZHONL, ERBT ZXSBASTE=MEN BREE S REREK, E5K~ 0
R RAEEES; ANESHE-SIERERELS R =NEL TEECRS, XN B — 77 & th %2 8% K i
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SEEEEMATEE N A GE G R, M 1990 £ 3] 2001 4F (8], Jb 50K T A A5 % 75 00 8 A 1990 FE ik T 5
KAE, 5P 28.81%; REEHE T HEES, B 2000 F 2% B R KHE 11.83%,2001 4 LA 5 15.95% (& 10),
XRAXTBHTESHENMEEZREELETHRER AR =NARMEAMARBEEDERHMEH
2.3.4 EBHETGEREIE EASHETFFRARE - ENPRESHTFRAB(ARKEAREHER EZHE
MERB)5EABESKEFAH#HOAEASKTZHHL, ERBTERXBEZRBRESEFREANBEE. N
1990 4E 3 2001 4E/H) , L EH AT K RE 1995 FRIZE LA B, B 1995 FX BB KM 1.70% ; &
/AME HBLTE 1990 4,24 1.34% , 8 2001 44 1.53% (B 10) , X XA TR AESE =L 3 — BN ER K
KWWY B ,1995 /5 2 BB, Sk LRA T TR,
2.3.5 EXFESIREFEHER SR IREGABSE - CSHPRESEFEERRS KR AR
B, ERBRTZXBEZRMNBARN ESTE=MENLERFE 7. N 1990 F5 2001 FH, b EBRTESE =T
REFRABEELEERDTBE, B 1995 F 57 TR, 1995 FX &/, K 0.11;1996 4£ 5 FF 14 E 7, B
2001 FE3XF 0.15(F 11) , XA TR T A S K= FH AN AT REB NI ELH T —BEBREBE X HEE A S
B 1996 FLUEFFHRERE -
3 EFEBTEAKETISSHTERNXESN
FESMHT T 1990 4E F 2001 4F 2 AIJL R IR T B K %
FHAZE, TH# - HITE GRS E5RHTRE
ZRPREFAEMMEEIERXR, BT iSdb i Bk %
FHSERTAKEHNER, RAEAHTAER=aES
BWREHXE,
3.1 BHEEEFHEEBTHNXR
RAKERAFES IR T EGRETEE
W RR, ERRA, AR BT EER =B LEER, BAEFE BERTEE AEETEE A&
REEMFR BEETERER A SRR T K FFEHENEREXR, HMTEMEHE R EME
*%,
3.1.1 BEBETHEESWHMAKFE M 1990 £ % 2001 FE, L EBH A KR "EESHIRTAKEEHE
RRERRLR  RHEXRRREIAWT:
A, = (2.75 x 10%) x R, - (1.35 x 10®)
KNP, A, BREKEFE,R, BREATKFE, 0 =5% KETHAHEXLRE ’ =0.8331,
MX—L X RRATUBER W SEKEFEFEREA 1990 4£ F 2001 4F 8] B & % 17 4L 7K F 7+ AR Bt
(H12),
3.1.2 BEREEESWIAKE M 1990 4 F 2001 4F (8], It 5K S AR % B 5 I T ok B E S
BRMMHLXR, AHXRREWT:
Ay = (1.63 x 107) x R, - (8.0 x 10”)
KA, 4, BEEE=FE, R, BEBHAKTE,a=5% KFTFHMHEXREE " =0.8331,
MX—& X RATUFD, R T S EE = HELE 1990 4 F 2001 4 6] B & W 1 46K F L7 A s K
(A 13),
3.1.3 AERSHFESWHAKTE M 1990 4 ZF 2001 @], L EBHTAE R =FE S LMK PEHEEH
BRUEMEXR KUEXRRAIAADT:
A, = (3.30 x 10%) x R, - (1.90 x 10*)
XA, 4, BAERTHFE,R, BEHAKE,a =5% KETFTHHEXRE -’ =0.9033,
WX —& X RATUBED, BT AERZHFRE 1990 4E E 2001 4F (6] B & 3% T 467K b F+ 70 A b7 4

YT R TR N N NN S S N T SR
1990 1992 1994 1996 1998 2000
4} Year

AR R
The sustainability index

Bl RS AES TR A REEK

Fig.11 The sustainability index of ecological asset uses in Bijing City
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(A 14),
—~8
cf 600 H 2 40.00
Sds00) gl
Sa” E 2 30.00
@ g 400 ’EE’
§E30F ~ BHEPIE 2200 e of atess assts
i &200 Stock of gross assets LE 10.00 A ty ot gr
532 - BANBERHE B3 el
¥ 1.00 - Fitted stock of gross assets EE 0 L I.zme.d delnsltly oflgrosIs aslsetsl
» 8 0 A —————— 62.01 62.81 64.40 6585 67.22 .6
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Fig.16 The relations between urbanization and the net exchange of gross Fig.17  The relations between per capita income and the stock of gross assets
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