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Application of CITYGREEN model in air purification, carbon fixation and

oxygen release by greenbelt system of Shenzhen City
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Abstract; Based on the interpreted and classified remote sensing images of Shenzhen in 1990, 1995, 2000, and 2005, and
the platform of ARCVIEW, with the application of the air purification, carbon fixation and oxygen release modules in the
CITYGREEN model, the estimation is made on the ecosystem service function value of greenbelt system in Shenzhen city.
The research showed that, in the aspect of air purification, the values of ecosystem services from 1990 to 2005 were ¥2.
0394 million, ¥3.3258 million, ¥2. 0252 million, and ¥2. 9806 million, respectively. The values of ecology sensitive
support functions area which were ¥0.2148 million, ¥0. 1676 million, ¥ 0.2176 million, and ¥0. 1742 million were the
highest. As to carbon fixation and oxygen release, the values of ecosystem services for each year were ¥4469.16 million,
¥4549.94 million, ¥4471. 35 million, and ¥4077.7 million respectively. The values of western coast agro-industrial
coordination area which were ¥0.5569 million, ¥0.9516 million, ¥ 0. 5352 million, and ¥0. 6905 million were the
lowest. The results showed that urban greenbelt system was of great importance in urban ecosystems, with notable ecosystem
service function values. The research also showed that, due to the unbalanced urbanization, there was high regional

differentiation in all landscape ecological functional areas in Shenzhen City.
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Solecki %7 1| i CITYGREEN ARG i 4 i 5 3 T ity BHG I A BRAS IR 2 JH] 9 6 2R, FF A BT SR b 4
AREVEF BT AR TR T S A 2SR 55 D REBT T B — & IR 1

HEFAGTT ARARSE IR T S b W AR B 8 25, R B E BT it S EEEM ., APRETHEIIT
19901995 ,2000,2005 4 [ 1% BEAR 45 A RN SR A S DI RE X Rl 43, F| F§ CITYGREEN AR5 3 1 &k 3t
RGETEAFMAS I B4 X g fb 2 oM E B S E SRS IME , RIS AE S RGR S DI RE R PFAY
AR F R, SR £ ESTRER MR ES —EMHEFE L.

1 HAREERERIBHTERESHERER

GINT AL A48 TR ER U, AL FL ENE L AR, Fli i B A AR 48 113°45°44” ~ 114°37'21", 464 22°
26'59" ~22°51'49" , ZRIGRIEIE FIAMETE , FESIBR VL DT ¥ Jb AR ZE T BN T, R W H L, 5B/
BT BUIR A — T 2 B Bl S B AN 1952, 84km” (RAIEAAATS) iR LK 229. 36km,, 17 547 il f I
INEGHREX I EZ IR XH A

FYNE IR, 3B AR g P AU, SRR B 2 BRI BR VPR & b, Ko R AR K. WY
HAbL B LIRS , 24 IR T, J8 i WA 2 S, R R 22, 4°C AR [ K & 1948mm, B
WHEAEREI . TR KNI 160 245, SHOTHK A, K EFVN, K mA#BE 100 km’ )7 Hi4X
H S5 ko HBRAKFEFEANEHE . BRI LIE R4 6 25,8 LB | (L Hh 2T 38 RT3 IRIBD + R
Pk AE L B EURE L . K DR RMAEPEEA R AR I S AR, B T
HiAE P S G 0 X, B LA B B 52 B0 ) AP 1) & AR ARRALE , SR S i AR T A 22 1) 1 o 1 o

SRS IIRE , RIS R G5 A B T R % T 435 B\ LA TR I SR ERBE 4 F S0 271
R RS RGN AR DIRE , AT BRIR T O A B T BB DX AR R TRINHEAT R 43, AT AR
XTI T £ S AE S T e 7 X B A B RS D REHEA T 5%

AR X BRI T S5 VAR SR R AE B AR A IR AL 1 24, X SOWAE S R G FRR LM, I H AR
R AAETE X BRI FOWAS R A0 AR 250 AR B2 w20 B O R Al |, FE RN T SOl A S ) BB XA LA T Rl 43 45
FE3ANNEEX A6 NNBETW R K —H KRG (K 1)D,

@ A FYIWE RIS E TN —IR R A S &

http ://www. ecologica. cn



274 £ F ¥ W 29 %

2 HiEgESKE
2.1 HdEmEs

AW I B JE I B AL 3 - TRYI Tl 19901995 ,2000
TR MEBGL (GRID 45X 5 I 2005 4 T™M
BIRGHAR ; TRIITT 2005 4F 433858 0. 3m WAL A BRI
T 2003 4F 4 H A A PR B TR T 2005 4F 47 B X
XA
2.2 HAEAbE

_ ’ 1 BRI A ST R A KR A
*l“ﬁ ERDAS ﬁ{qzxrj‘%—éﬁllfﬁ 2005 QS ™ ﬁi’-@%;% Fig.1 Functional zoning of Landscape Ecology in Shenzhen

J‘;Eﬁ}?ﬁ%,#Xﬂ@%ﬁiﬁ%“ﬁiﬁi,ﬁﬂﬁi ERDAS %#F I : 34k 3 # X Cultural support area; II ; 4 2513 ¥ X Ecological
) indices #L B, 7+ B R I T B NDVI 35 %0, - 7E  coordination area; I: 4 75 32 £ X ecological supporting area;
Arcmap P HITH, XA BB XN R T E, E (i) - A I8 DX fR VG 3 4 g o T B 83 IX. Weestern: coast

agro-industrial coordination area; Il ( i ) : P& 3 /K ¥ L A& L 47 W IX.
Western mountains and water protected area; II (iii ) : F##Ii-K +

ERDAS #ffrp, 256 I 2003 45 4 A IR A,
NDVISEHE , 2T AL H WA 55 A 13 FRFFIIX. Central logistics-soil and water conservation area; I (iv) :
KAVFYIGRAE X BRI T I 13053 9 28, 85I RAR = di-ili K 3 0E X Bastem industries-landscape coordination
FET e 3, A, Sl PRI K3 PR R e () A A R o i 2 A5 55 3 H5 D T X Ecology
EARF . S RRAE T G H 5 SR ME CIJ/T85. sl soponfnctions s 1) o2 5 G 23990 19X
2002 % %ﬂ% , EHE% b, El ﬂﬂ%ﬂﬁ b U3 ﬂg j}ﬁﬁi éi b, Ecology sensitive support functions area

MERTRAESRSMETTE S EBEZ B IER . 56/512H ERDAS H sieve, clump, elimnate =
AMERINRE , AT 0 25 AL B TTAE , @ B AN, X B T RS , [R5 BT A i B B ) R B R, R A
TR ITEHITBIE. ZER i TERREER K74 R /NIBER o B TS 1 18 B R 5% i GRID #43,
T ArcGIS JR85 T, it AHLAC H. H ALK, TEERFEPLAL AR A, 5 2005 48 0. 3m FRINTML A B3 JE B B4 T Hoxe
R 90% £F& FLFMELL , BOA AR KA 1T .
3 CITYGREEN #3257 F
3.1 BIREH SSHEHE

F FGRIIT 73 XA TR K% SCHEE R B2 i, F38 1 R A name 7Bt 5 CITYGREEN R AI# VB R,
1E Arcview H1,#8 Map Units Fil Distance Units #Ji% & & meters, study area <& SCAFBUMIE 4325 ) ( Grid #£2)
BIEGGM F W BOEIERL . R B 5 40K 2K AL 5 CITYGREEN w28 RIBATICHC . 43 48R H | b |
R SRR P A U TR g, e SR b RN B 2% B CITYGREEN BEAY fy 4% 028 7Y, I 58
FREAE T o

RIS

(1) FEmRE(P)

P {H AW X B I 2a JERT 24h BB RTI MR, ASSURIERYIT K SCGE TR 4 A M 1957 423 2002
R IR H K BHITSE T, LRI BK H Bk EMF L, 154 P {E 234. 03mm, Bl 9. 2in,

(2)BLBE(CS)

S B ST IR B 43 PSR . A SCRI IR IIT DEM B #2508 , 76 ARCGIS HsRAG RN T M- 3%
FEH 21.3% . i S{EHR 21.3,

(3) BB Fo A

A SCR YN K SCGETHBERH(1957 ~2002 4F) , 21T - FR £k, 15 B ARG 5 Type I bRk .
HCERE Type L ABCHERYITH ) 2 A FE2EY

(4) 7K A3k Ay

http ://www. ecologica. cn



13 WR#i % i CITYGREEN BEGFEALTRIIT Gt = <5 BB R8s 275

BRI 28R 1L 3t 5 398 | 1L b 27 38 IRET 3 IRV R R I b, FOrh i M TR R AR AL, AR
Hk 3R 3 ABLC.\D 4 28, RIEFFRX TIEMBKEEIFEH . M A B D FRR T KPR M2 W im
H,BEEBHEK. a5 8, wERYIN KRR B,

3.2 Hibs SR A

B R G Xz ST RE R BUAE B 3 RO [ & K A 5 9 B, R I T AR MACR 3t 38 s
0,.S0.NO.PM10.,CO %, NTi#E R = SR E .

BRI RN 5 M R WELRE, B154F 0,.80,.N0, PMI10 & CO, Ffor5lMRHEHAEL O,
S0, .NO, \PM10 }% CO FrF& M2, i+ B AN A SRS M E. FERBRERITEAL .

C=IAxVd xEt (1)

XA, C B ERE (1) LA AR EB (m®) | Vd RUTHEER, Er Ry 3 5E IR (h) .

3.3 [ERRBEEREH

38T £ 3t Tk 358 2 R B DA — PR AL (X AR SE N A A ) B B0, T 2R ) B R SR AR X TR B, BT R ¢
/b, CITYGREEN BRI SR Fij i i Jy 3517 . CITYGREEN A 55 fy 1 B [ B A0 2 0 45 1B Y BR 77 1% & (carbon
storage capacity ) J £E5k [5 7€ % (annual carbon sequestration rate) , FFH #% 78 55 R MAEM E R R PR E(FE 1),
TR PPE IR T S AR GE b R HE 0 B B VR FRAE X 0SS L in B2 B BT, R B C STR EHT BRI K
K543, FT CITYGREEN A58 i) 45 i [ B 3 s S i AR BT | LUK . kAPl 5 4R B E R IMITHE A
KN

Cv =Ar x Ge x Cf (2)
K, Co TFRAEAER (1) , Ar IFFFR X E A (km?) , Ge NGB R, Cf NRIETE R I
Cr=Ar x Ge X Crf (3)

A, Cr JAERRIE E 3, Ar BFFE X IRTE R (km® ) , Ge S 3%, Cf Bk [ E R AL
4 HBRESH
4.1 HIIHAFIESI X LA 2R R gk R Gk

ME 1A 2 ATLAE ), SCHSCRFIX (1) RV KR O 0, X 2T AL & 25 UL R R S 52
FERAE SRR RS A X (D) , @ E 2 XA K XE R, &2 AR A, e E TR AES S
BRI REA BB E 2 1) L BA D) RESC AR /A s AR SR IX () , AL ARAR Ll R WS~ B B L AE Y
SRR X, LN B RES RGN T, e BB LSRR i~ 0" M. 2T CITYGREEM A&7
XY TG R GG B, TRYI A 1990 2 2005 4F UK, f2 B4k 2 48 35 287 f bk b 5 Bl A
2 TS Bl 9 2005 4EJUH R 2, AR ARt | el 3t R R s, Safse P 3t VSR A0, 5 1990 4FAH B, ARt ik
4>9.73% , el HuIsi > 51. 81% , TS FHI b3 i 99. 28% o X Se7p g T B T TR T AL HERR X e 2R e B4
SR ST AT, ST Y R AR/, R IR/ 5 Bl SR i A S , T 7 R S 3 PR, S
AGZEN N TR R by, X SRR B R SR AN)E

K1 BEHRAVBRERYRBEETRYS

Table 1 Carbon storage and sequestration multipliers of urban forest with different ages!®’

AR IEHY AR LA B I 5 R 4K
Stand age type Name Carbon storage multipliers Carbon sequestration multipliers
L2 7 Young 27 1Typel 0.3226 0.00727
17 Moderate %57 2Type2 0.4423 0.00077
B4 B Mixture of all classes 2% 3Type3 0.5393 0.00153
-4 Average of all classes A 4Typed 0.4303 0.00335
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[Elf4] Legend

4% Farmland [ B FH Construction land En HEEARHH Arranged and unconstructed
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[iE| 31 Garden plo B /KI5 Water area BN PR FI Fi# Other unused land

1 #k#h Forest land B 9% Shoals El No data

E2 BT 1990,1995,2000,2005 45 WA AT A X L 476
Fig.2 Landscape ecological functions and land use zoning map of Shenzhen in 1990,1995,2000,2005
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Table 2 The area of wooldland and rate in landscape ecological functional area of Shenzhen statistics

IhREX 2% Functional area
40} Year I 1 i}
i ii i iv i ii
T Area(km?) 25247.45 20747.36 37788. 89 27986.23 31393.49 11951.13 39411.37
1990 ARALIETEL ) 2007.172 1012.471  16732.92 10869. 85 11420. 95 8621.545 30543. 81
Area of wooldland (km*)
2
AR B R 7.95 4.88 44,28 38.84 36.38 72.14 77.5
Forest coverage( % )
1995 ARALIETEL ) 2221.776 1728.255 18418.3 8714.912  12133.58 8639.472 30823. 63
Area of wooldland (km*)
22
ARHBL 8.8 8.33 48.74 31.14 38.65 72.29 78.21
Forest coverage( % )
2000 ARALIETEL ) 2779.744 973.0512 16574.21 8776.482  12205.79 9009. 957 30930. 04
Area of wooldland (km”)
22
AHBL 11.01 4.69 43.86 31.36 38.88 75.39 78.48
Forest coverage( % )
2005 ARALIETEL ’ 3380. 634 1255.215  14450.47 5294.995 9455.719 8217.597 32045.38
Area of wooldland (km?)
AR 5 R

13.39 6.05 38.24 18.92 30.12 68.76 81.31
Forest coverage( % )
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RBIX Gt3i% T 0, .80, NO, \PM10 J CO & RS T4 LR &A= 4 AR & TF e, LK 3,

TN b R G AE B BRT5 e B M (E B TERTE] 25 (8] LA REK . an7e O, 0 i, IR ik = KRB
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PEHRE R TOMATEX (- 1 ) 5e/)h,2005 R4 R 45142.87 $ , X R H FRATIREX bR ERE K, 7
SO, J5 T , BRI b 2s KRB 7 35 =5 BUAE 1995 4F, S Ik B BRAE 2005 4F, A A MURAY 32 F¢ T BB . IX F K, 2005
4R 386811.52¢ , PUEPIE R TUMAEX ( I1- 1 ) &/N,2005 4E{ N 40802.94 $

METHMET TERE , TRYITT S R ekt PM10 1 22 B BT ok i 2 B (B 5 5, A 1990 4 5| 2005 4F 43
Bk 7638153. 47 $ \12455940.51 $ .7584907.54 % \11163150.52% . HH,2005 4F {2 T W EE T R R %
EFR T RX (D) AAESBRE T RHETX (-1 ) HEFMERER . TYITSmREST CO K=k
T SR B2 M [E LA, I\ 1990 4E31] 2005 44051 190421.41$ 310530.27 $ .158593.97 $ .278300. 62$ o

WRIER 3 ATLEN, SR G LRSI RN E SHE A BEEXR, Bl SR X (1) i Tk
AR AN, O, ) KBR B M 1990 4R 1) 72244. 14kg 5 /iNF 2005 4E1Y 121612. 48kg,, T A= S EURAL X #F 2 BE
WX (I-1i ) 05 Ay 25 BREHL A 1990 4F K 1098796. 05kg 34 finF 1152885. 26kg, 7E SO, EFRJ7 I, T Ak i
U /D, B3 -k R R T IX G i R G X TF SO, 1 2% BR & i 1990 4F ) 131221. 45kg T [ |
63906. 75kg.

B2 e SO, BT Sk R G AE 1990 47,1995 4F 2000 4EF1 2005 4 A SRS B (IT &8
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