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IR, AMXEUFTEREA DY, MEEMTREREENE R ETHIBNEE.
ERMM A, BEREE WAL SRR, #RRNGETEGRIEAIKEENREE
WERES | FUL BT RRTHALEDSZR/N, FE A RSN EENEHENRE
BRHER. FRIFBMER T IR EENEE RS NERT TRERORE,
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Table 1 Diameter—Height Correlation Equations and

momes | B VRS A HERRHE
ﬁ v i B £
A LEER , P 7 [Pyy Wy

J"E2 (3. A BI® 0.047223 | 0.941057/0.37| 1 | 0.325 0.703| =x?y/6

T B H% 0.080197 | 0.743925(0.47 1 | 0.325] 0.910| mx?y/12

& 2. C| B¥® 0.086886 | 2.8865740.57| 1 | 0.254] 0.870| x?y/6

48 D E4& 0.069298 | 5.265099(1.27) 1 | 0.354] 0.972| wx2y/12

Bt E .5 0.171565 | 1.049986[0.55| 1 | 0.325| 0.837| =x2y/6

5 F B 0.442418 | 4.155346(1.49| 1 | 0.267| 0.896] xx?y/6

ek G KB 0.053725 | 0.438881/0.19| 1 | 0.463 0.738] x(2y* — y? - ViyT — 273

KRt 0. H| IRigk 0.340551 [ 18.699022/1.89| 1 | 0.254) 0.481] x(3xy? — 2y*)/6

B I RE 0.138702 | 0.766532{0.49 1 | 0.456| 0.717| x(2y® — y? . V3y? — £1)/3
(:Eﬁfa‘%%ﬁg 1| ss% | o.051754 | 0.714014l0.35) 1 | 0.393] 0.958| xx2y/6

i K 131 0.092766 | 5.788508(1.25| 1 | 0.449] 0.768| x22y/4

arF L BR7E 0.074203 | 0.890401(0.41( 1 | 0.456 0.865| xx2y/6

i M BE 0.206989 | 0.913253(0.65 1 | 0.456| 0.931| w(2y® — y? . ¥/ Hy? — £2)/3

HEX N (354 0.122672 | 1.052523[0.67| 1 | 0.463| 0.836| xx?y/6

KE P 3 0.038946 | 1.206990{0.77| 1 | 0.325| 0.769] wx?y/12

B/E Q B 0.027305 | 0.170260[0.09 1 | 0.449| 0.735| xx?y/12

Ty R 15 0.091784 | 4.056425/0.83 nxty[6

iz 6. T | B | —0.166144 | 0.287828(0.01) 1 | 0.456] 0.606| wx?y/6

% 9. U ik 0.177828 |568.2129 [3.51| 1 | 0.463| 0.930| zx2y/6

H1R v it 0.176288 | 1.376193/0.49 1 | 0.456| 0.885| x(3xy* — 29%)/6

| w | R 0.095657 |365.5584 [2.27| 1 | 0.463| 0.972| xx?y/6

e X ik 0.284842 | 3.364457|1.09 7(3xy* — 29®)/6
NEBER v/ 23! 0.505751 | 4.588984{1.55| 1 | 0.449| 0.905 x(2y* — y? - ¥/ 4y7 — 22)/3
:?Eg%* 1| B 0.105595 | 1.5346330.39| 1 | 0.325] 0.918 =x?y/6

#HiA 7 k2 0.091679 | 2.802301[0.65| 1 | 0.478| 0.705| xx’y/6

=t ] 8 SRR 0.054157 | 0.1028830.13] 1 | 0.449] 0.814] wx?y/6
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Ry R EE HER.
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H2 A, TEREARED, ERTREANRRYE, BRBEDOARR LR B, X R AH
HERKKH. BAGEERE: MM 22 WS T8 WE. Uikl . REHA, DR
WREEAIULEESE,
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FRERSRE
3.dimensional green Biomass Equations
BE—ETHEXE 2
y = 1/Ca + be™*) | mRREC ETRRIE 5
%) d =0.618
a b ¢ RE | XbE
0.121964 1.690402 | 0.25 1 0.325 | 0.585 wxi(d - y)/4
FHETRE
0.203695 0.802080 | 0.25 1 0.267 | 0.627 wx’(d - y)[4
0.643233 9.970680 | 1.53 1 0.325 | 0.930 wxl(d « y)[4
0.274726 1.493678 | 0.41 1 0.325 | 0.770 xxi(d » y)/4
AHETZE
0.335152 8.529904 | 0.75 1 0.478 | 0.928 nxi(d - y)/4
0.147341 2.460076 | 0.89 1 0.254 | 0.704 wx’(d - y)/4
0.045220 9.729908 { 0.55 1 0.470 | 0.890 wx*(d - y)/4
0.243269 0.541233 [ 0.31 1 0.393 1 o0.708 nxl(d - y)/4
RIETRE
0.696720 6.862028 | 1.19 1 0.463 | 0.808 nxl(d - y)/4
Rt BTRE
0.611531 [2282.935 5.19 1 0.456 | 0.700
0.153643 1.438865 | 0.49 1 0.302 | 0.500 =x’(d - y)/4
—1.630858 2.159873 | 0.0l 1 0.449 | 0.685 xzi(d - y)/4
0.162732 3.006119 } 0.50 wxi(d - y)[4
—0.320078 0.654394 | 0.01 1 0.456 0.815 nx?(d - y)/4
0.478101 69.255112 1.97 1 0.470 | 0.708 wx?*(d - y)/4
Rt B FRE
0.070942 0.414980 0.07 1 0.463 | 0.783 nxl(d - y)/4
AU ETHE
FHETEE
0.128888 0.291402 | 0.11 1 0.325 | 0.746 wxl(d - y)/4
0.146980 0.235105 | 0.23 1 0.470 | 0.761 wxi(d - y)/4
0.063300 0.246980 | 0.07 1 0.463 | 0.858 wxl(d - y)/4
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Fig. 1 Frame diagram for Establishing Series Model of 3-dimensional green Biomass
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2 ZEBERIREMNESSWThEE

HRUBH RN HOERRFEBR AR, /NERERS TS HER A, Hif
ANEHXHARERIREWEE O LRATRA W& X" E A S B BUE BN EARRRS W, I
Pl FOXBASE xkAMEHEEBRAREEASEREENEAZE SEEKE,

RO EEA R} 25 50m X 50me FAHHE X 1 MERI, EMERFE & 8 M FE
HF R TR X 8 TFEDFA: (DMHRAE; ORXEEE; (3) 5 (49 &
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Fig. 2 Frame diagram for the structure and Functions of

Greenery Information Managment System
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EA IR S BB BN, HUSBNENEIROERMFEEND LR
HENRER, NRESKELEEEFIENEDESBETRICEDERN“FR”, I
LBERM B R IX A R BB R A

WRBPFEANRARBERS LigsimE, ISR TEZEIZEE &
40 B, REPFTEABOKER, T BEVOMBTHERS; B—FEXZRACEHED
OBX TR, SR EE R E R AR BN, REMNERRERRE S Bk E
B R BREBTRCEMNER. NERNHEBAEXRE, EREEFINMGR ST
ANTZABEN— MU R R2FIHTZEASSEARNERRZEE, 5B
#& Whittaker 5 Woodwell 5 AMTE, HAEH HERGEYBHERS HK G
Rz BHEHH 4.0—6.0; JREH FHK 6.0—7.0,

2 LEWNHERAMNDACERSR

Table 2 3-Bicmass for Unit Area of Mode Forest in Shanghai Zco

® BHRER Zethk SER BER B mBSRE HEBENEREE
% M MR (m?) (m*) (m*/10*m?) (m*/10*m?)
’gg X# 6 9724 66832.2 68729.1 68729.1
£t g 6 4520 17207.0 38068.6
"% P 2672 12864.7 48146.3 46096.9
2 b A 1 448 2333.0 52075.9

8] 5 12352 128485.7 104020.2
5] “HRESA 5 13794 192182.5 139323.3
‘g =L 2 2480 33851.5 97274.4 95666.9
ek B 2 1570 7774.5 49519.1

m 1 400 3527.9 88197.5

3 3 6301 58859.3 93412.6

B 2 1104 6473.5 58636.8
ﬁ?‘; HE GHELE 1 10000 82862.8 82862.8
8 B 2 3616 15318.3 42362.6 78934.8
& e 1 704 7249.2 102971.6

JIE= 2 1536 14340.5 93362.6

B G RIS X B R E AL B B AR (3% 3)o

RATNE B SR E O Fr i B ] DU RS SRR IR R B A e A SR R AL IR
B ES X, TERETUT LG % E:
(1) R EEEYFERERENER, FEEDTTEN—RFIFERSEE
ZRETHYROASIEASFREM, MEXBEMEAIEX FERBLEGEHERS
PR G AR B A 5 = A2 R i S AR BV A ifu 52 B
(2) UAorREDFHEFKEGEEYH ERELOEAN EEBAEH ERERHR, X
EHTHEWSKR(EEEESHRB)ESEDH FEERANXATLEY SHRERSEY
M A S ERE A K R & .
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(3) REERNFRERETNS, FARSATEUREEFLHFRAA L, R
£ HHEMR R AR EERBIBT RMAR

R MRRAR s, TERERA AR,
Table 3 Leaf Area Corresponding to Unit iA%%%ﬁﬁ%ﬁﬂ%%’f&ﬁ?g%Fi
3-Biomass Derived According to the Para- MRS ERE, MEARZEEKS
meter of Mode Forest iﬁiﬁi%kﬁ%ﬁ’ﬂ%iﬁ%%ﬂo SR T

- ﬁﬂﬁﬁ*mﬁm*ﬁﬁﬁﬁﬂﬁ '@%ﬂmfﬁ*ﬁﬁﬁﬁ T RO BRI 2 25 7 A E B s B i
(m* (m* KERERL, EMNZEHEEEW, XE

EAE Y 50000 6082.9 Afh3E, MBFFEMHFRBEE, e
wHEEYK 65000 10397.4 ERBEAF, EERFENFHERER

e, KRR BERZ &R, ELHER
BEARBNEWE 7% 3R, RTHNEXEMERY 4% B8R, BTG Ea 085
THOR AL WEIR L3 BRI E R BN MM E K. B0 ES kSRS
FSERER, BAET -BoAMEN RIS KRR AY b EEEmB YT
B RE, 5%, EXERERRNSEEEW T, ERHENERTRABEE N, %
TrearE HRCERAEFRNEM B X8 Tk,

(4) REPEIEAMK S FRETEABRNRNE, ERTRARE R % HH
B, EAREEMSMEFEEAMITEEREOREE, ERED, —BIANYEF I FH
ERAMREEAEANNE, REX 1000 ZARAREITST, RITR AL KL HE
HROR—S AR AU RS EATFih R ERER, ZMRTBEOEARERAT K
SEEMENKBRIRBE N, HRSEREBREARHER, MEe—-XEwa5E/0
“BIRME" LB B SIAR A B AR R EOA it — R ERLE 40 L1 L EIRER
R HARRAE, R LUAAEIE 5BHIMNE X HA A FEABRNR &, I %
MR ERER, AR REEAERRN SR,

550, FMEME T HEESBEAR (oM BN GBS, RERRS) RATLrTE
AR, KRS SESERREN. A TERERM EERSBIRMEMRRER RS, RITE
BT RETa S EY R & LA (st it B R L % M5, LI R 5B SMARMM A
—H, MERMEERTHEANRERE, MUURATHES BREARRESE RRIE RS HHE
MR — BB Dlo

4 FEZFUHEHREHR

B ER T LEERNARRS, — BRI, HHARKT VRN EEFEEE FRRE:
(a) BERTTHED, BREFEDIKMGIE8H LS X ABRBX KSR kAL & &;
(b) BEALTEP REENTSIERBHX _EMABE (S0,) @iF; (o) TU5RH
BEHFRCESARER TH ER T HEHLBRRMSENESER, ERFNAE
¥br; () ATEMBERRFEHER ESH CO, REHKM ™R A"
K FHEEFENRERABREMEF OBREEX - T EAARNEAEEERENSR
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o

SeEY. HHEZOEVERI - ITRABENEDREE R E ZENRE™E.K
W SO, WAFMABIERETIME, TEWL EEBWAR, ERELEIMEEIMKE
RS MERR A RMICES SR T REHRBE U A FEREOREYRE, FEEE
BREERENETERESEMRENRKEAGERKTEALE., R SO, B&E.#HIE
BESNFILNEFHRER S,

Z4THTHEXRER LRERNERZENFAFTMAT RIS ZRE (A EE
¥ dr ) REE AR RS, BB R B R RN SRR R S EE# T
H, RSB THRR 4+ ALNEURERIRGEERENFERREESLRUHEESRE
BEEENETREAERE, HRXMUBESIRERERITTHHE, TENRS &
BWERNITESERE—HE DT,

(1) 858k

%S5 WL, BRr LEWHSRMAR O, BXE VB REM 0.037%, HEHIUHFHE
SKER 0.086%, HMAE O, JLEFL2MEHBT X RA . MEIRX RiSEEEFEDH
P, BENARNZSARER/IMIKESRE, T L2 KRSESH AT ZERBRALL G K6
HRo MRERELHNN,,FETIRMAOREXNEREE <6 BRI R,

(2) &/

RREHEDHORE SO, fEAHiME, LIETHENSAMEEEIURKET TSR
FABRBEHER SO, (BE,BUEBESH SO, SHAR——XR, HIFHEY, FLEH
SO, REFHT WX, —BAFEREENX, REFESL TN PEEE SO, @irdl
Ko

ghobh, LT SO, WEFAEEABHNETEL, R 6 AJ L, XFRERS, AANE
ZH 2.7 5, XTEMEMNERAGEA—,BLZHOAAEERKRE, RUTEESEL
HRZET AR, RITOARERMA, LT SO, KENFENENFEEZENENE
L BX, EETRSEITENEEL S 1175, A EESEMRENRK SO, &4
ZFN 2749 %, £EZF SO, MEREHNHEFSRESKEMEHELEFRIK SO, &
DERERB M RANEL, HFAREANIGE, XEHTHEYRIK SO, BENEESF
T, BEEMBEIRS T SO, KERIE,

(3) ¥

HzS L, HTRABRENBLER, TEET RS SRR 155%, EEER
WARKRBFFRIGR, LB AIE 150ug/m® (B A 200ug/m®), SENE
WRMIMETIER 4000 T4, EBHILHENT, BT RUBENHCER, amefETROIE
B2y 620 G4, ¥ « LBEHEITELE - 1993) A AL ER AF{E 63.8 T/
AT, R — TS B8 B 4 1270 /2, REXEREBRTENETTHH, RAMEL &
R AENE TS

(4) ZBRER

RUBERBRENTENE TR A/ NI B EHEH. AR LBFN
LETTRFH N ERENZ R, HExTEERY 30883.9m*/ha, R 5E KA K AHX
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#5 LETHRABEIOHRREE
Table 5 Environmental benefits cf greenery community in Shanghai city
EMEFETEERRG L i SCBRA TR A S3EbR
HRE O, &: 247361t/d £ 0, 2 R&: 64792t/a EENEEREMN 0.086%;
(%?) He: BRE O, &: 3000t/d EFgp O, &: 213.2t/d; £BEEREH 0.037%
ERAEIRE O, B 244361¢/d £ZAP O, &: 91.3¢/d
_ B mHelk CO, &: 296833t/d FERIL CO, mEt: 89266t/a B GHREBR 0.099%:;
B | sun: wmiEgCO, B:3600/d | EFAMUL CO, B 293.8/d | AFLAHERE 0.020%
TR HEIRCO, & 293233¢/d | XFH WU CO, B: 125.8t/d
B FHERK SO, mE: 36¢/a FERIK SO, Bik: 64.13t/a AAHEREN 1.78 &
e EEERK SO, &: 0.22t/d
AFB R SO, &: 0.08t/d
(T_;“P) ERILHRSE: 18.4 5 t/a FEHDER: 28583t/a HEHEBER 15.5%
ORI B ; 3— T R s 1.44%
R FLIRK BN ERSES ﬁ?ﬁ]ﬁ%dﬁﬁé(ﬁi)
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* WEHEHB«ERGIHHFE (REBERERRAE A, 1989 ),
*»* BEHEXEREFEREERKN T IIRE:

REEMEnHERE:
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%6 LigMEFNLF SO, FHRE*

Table § Average eoncentration of SO,
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Table 7 Forecast of the greenery eanviro-

nmental benefits of the whole city after

completing the transformation of shack

region at the first phase and the Improve-

ment of existing greenery land strueture

B s SERE
KEMEE

for each season and whole year in
Shanghai

KRR WRE (Kg/m®)
1 101.2
4 53.3 WH | WS
7 37.5
10 54.5 P 0, |7.8%10%/a
£ 61.7 ®ig CO,| 10.7 X 10%t/a

Wik SO, | 77t/a
* LB LA, MAUEMNR (BgER%E, s 3.4 % 10'/a
1988 4£) ;

#5% O, 19 0.13%

#5 CO, HE&r0.17%
#3% SO, HElBRy 3.7 &%
HEPLHREN 32.5%

SER ORI, WHR 4 FRRENEORERSEERETH, E%/ X B TEE
ERRESE TR SC (SR L. B TEENERMBOTREERNF8R, THER
EEFEREBES)—B—& 15 BRI HNTAES, 5/ B 292 90800kcal/m?, FEH

A3 Eo

RINEFEHHISNR[EX 37°C, BRT BB NEE 27°C, BITHE

ERENFAGRE (ESEE) THT S C, MEFHZRASATHREEBRR/NT
1/20 anRERETE 27°C B EshH, M58 A YRR 1/20 nE R BT HLAT ]
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ABR 4 /NS GNRABFERE R EHE XN ED, NEZIMNMXEFSEESEZE
BEXRATE 6 . MRELEWE 25 A—8TLE, £FE ARSI, NEREHL%
16 if, mRAFEBXBEEIZEENIOENFEKE, EEEHEBRENEY
ARBEEE—TUR TS 96 T /d, HIr& ARS 33.6 F/d,

UESTEREBTHEKEEN THRREFRMOSBBEAE, MASBRNHREY
BACKFEHER . EERYHRERAOREN T UXfIEREEX, BEFREESRL
RREA R, #41, 2WEMNYARRENZREER 16km? (85 FE SE i~
BEXY 6km’, RELE_MBENAETEFHEXY 10km?), #H EETERREREN
BE. WP EER TR 2MAT &4, R ix BIREBTH, WrTkdngsE
2.6 X 10'm* CE BB RLERN LM, XBREXMERTRERN 60% ITHER), 18
YT HRIETRENEN, 5HEN, aIREIFRROTER RSERG RN ER,
B R BRI ERATERL TG R 10%, XA FUERE & £ % N
L1, SREKE—HEZ RIS ENTERBOERBEROR 7 FR,

HTHREENZREER S LETHEA L ERY &, FUIXEBX gk,
EARFUREK SO, BHRAR, A ARBKESHIRLER, ETHRERE, it
BIXFEABEEL A, NEESEN BB RU O, RIBEXRT . FTLL, EMEFE
I, & BHBBA D BB EERN T, RN O BRNEETE,

MREF M aENEFMERED EE%SEaH 60% B3 AT &, WELIE
BRIRRBEHOOCEM— . BN, A BATEHE LB R R A SEWR AR EFR K
TR EHEE,

SEMSPVREDRENESTENMRRREEHLER CRRTRHTSRIHE 5 Ho
SEENRE, AU BT R SIS i BB X A 2500 8 B o DU L ke #f
BRIAIDFTIAARKUEETRNAEYE, HARERANIZBNRTHOANREEZEY
BARE .
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Study on Remote Sensing Model of Three-Dimensional Green
Biomass and the Estimation of Environmental
Benefits of Greenery

Zhou Jianhua Sun Tianzong
(Shanghai Normal Universizy)

Abstract Remote sensing model of 3-dimensional green biomass (hereinafter refer-
red to as “3-biomass”) and the estimation of environmental benefits of greenery
the author ohtains several major breakthroughs: (1) putting forward the concept
of 3-biomass and further perfecting the quantitative index system of urban greene-
ry; (2)successfully correcting “Logistic curve” equation, while the 3-biomass throu-
ghout Shanghai municipality has been measured and caculated in terms of the me-
thod of simulating the stereo quantity by the plane quantity, which not only saves
the manpower & material resources, but also increases the accuracy; (3)putting for-
ward the concept of mode forest and measuring the standard conversion quantities
required in estimating the benefits of greenery environment in terms of 3-biomass;
(4) by means of 3-biomass, etimating the environmental benefits of the whole city
for the first time, e.g. absorbing carbon and producing oxygen, absorbing SO, and
stagnating dusts and lowering the temperature in summer due to green community.
Obtaining the value of 3-biomass not only helps the estimation of the environmen-
tal benefits of greenery, but also promotes us to analyze the rationality of the pre-
sent greenery community and provides the important technical base for the plan of
the whole city via the estimation of this benefit.

Key words 3-D green biomass, simulating stereo quantity, Mode forest, Environ-
mental benefit



