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Abstract

Based on the biomass model and the field survey, this study analyzed the biomass of the main af-
forestation species in Chengyang Street, Qingdao City, and calculated the spatial distribution of
carbon density and carbon storage in different types of green space by using remote sensing in-
version method. The results showed that the average aboveground biomass difference of the ur-
ban tree species in Chengyang Street was relatively large, the value for the largest biomass tree
species Plane tree was 1205.67 kg, which was nearly 80 times as large as Acer palmatum which
has the lowest biomass. The biomass of different organs of the same tree species was different,
presented as the biomass of branches of 11 tree species such as Jack pine and Metasequoia was
greater than the biomass of the leaves, while the remaining 11 tree species were opposite. Carbon
storages in the green space for environmental protection, attached green space, park green space
and productive green space were 1.1314 Tg, 0.6003 Tg, 0.0748 Tg and0.0369 Tg respectively. This
study made contributions to the comprehensive estimation of biomass and carbon storage of
green space in Qingdao City.
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AXFHEMERE, SG&5NEE, 47 THITBHEE ZESUEMFHEDE, FHPRABRRER
FEE T SMAEDS RENBE R RAAMARSHRB K RERE. SRRY: BAHEESAENFET
FiHh EAYIBEER K, BAKEL A (Plane tree)N1205.67 kg, &KX (Acer palmatum)
FIE80fE; F—WMAFBE ZMNEVMEFREER, RIUNEM(Jack pine). 7/KE2(Metasequoia)F
1IN AEDER TR AR, FR1IDRFRAER; s, RESHN. ARSHMER
S AR RS> 81,1314 Tg. 0.6003 Tg. 0.0748 TgH10.0369 Tg. AR ALELEEET R HEMA
ME Rk EBE T 5.
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1. 5|8

BEE KR CO, BB S, WICAENE MR BWIBROER L —, BONIBEM AT 1].
MR AE RS RGN EA RS, A EE NSRRI CO, & BARGE BRI B3 A 2], 1EN
AT RGN, WA AR BRI T RELEST 1 AR 7 I F2 2 B IR KRR I [3]. FESR T Rk 5%
M, DL A bR R 3 3 T s A 3k Tl R P AR A S R S R T R, 7R G R T
AEASIRER 1 R B BA 2 2 BRI a4

HAT, x5 B ARMOL B A B S BRI R G S AT T 2, A2 X T T b Py [ 1k 5 0 BIF 8 AE X 3¢
51161 [7][8][9]- David 55X 3 B R 7 PR AR e B 5 8] 5 30 AT 1 AHREAFE 5, 45 5 s i AR A 1)
SRR B 5 Ol 25.1 ((C)/hm?, 29 AR AT R B 3 B ) 1/2 [10]. EFRE, B AR A SExE M
WEM RS C WA F & oA SRR AP e I EAT 120 Ar, L4 R 7= Il Tl Tl O A1 2 ik i
BN 16.4 (C)/hm? [117. % WERIF 1995 4EF1 2000 4F 16 590 11 R AR S Ak 2 25 %R AR IG5, W
FL T AL T FE AR AR i B, &5 SRR, 2002 b 5 T e AR A S B fi B 200 58.88 i t, BAAT AR
DX AR BB ik oM 7.70 t(C)/hm?, 2002 SRR A B IA 0.46 73 t [12]0 T2 SR i3 it AR AR A0 Al 43
AAEERBFI A 2011 4 6 H~2012 4 6 H K500 AR AR A= P 5 5088 A1 [ Landsat ETM + 3E B,
TR I T 7255 [ VA 73 A1 S ST AR MR AE P 8 S Js AR RS O S At B, R SC T e T IR T AR R I AR A A A
(Cinnamomum camphora)K 5y WIAEW) & ARRAE, 150 B3 Sk AR o A E S '8 3.57
Tg f11.33 Tg M5 [13]. ¥ [FERERT TR BT, 3077 Sk b oA R TR A, A F 28 B A B2 R .
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Hr, EEARMF 66.57%HAEV RSB T T, 29.97%HIAEESBTHE, UH 3.46%HI2E &5
FC TR, BRI AR IRNIICINT o BT > B > B[14]0 3T A [F] S b SR Y 1) T AR )
B 2t S LA AT AIE T A A2, RIS 75 o e ot 3 7 S [i) gt b 23 7R F 5 00 1 [T AR 0 W 7

AHIF 5T AT B 17 0 BH A 18 SRt s O AE T G, B AN [F) G b SR 6o 3 BH 308 Bk e 0 ik,
PR B3R O X 3 M 550 P [ B 3 i SR AR A, B 3 i ol 0 8 A 3 R R R ) 2 e AL

2. RXBA

WREATEAL T35 S TMPH X A, OB RE 120012, b4 36720, ZREEBREMEGTE, PEAL L
M, PSS ETEAE EATIE, LSRR, RO 11.9 AR AEE 9.5 A B, R 52.5 5
AR WAATE M BRSSPI, TR TR BE 5 EE A o 3 BE 8 R R R T 2= KU
VUZEARA AN ZE IR SR 2o DRI S AN VS, SO W S R e e S URe i, RN BT
RN, HLREZNAKZ, KERAFERE, ZTLM™ENSE D, LRIFKEER, BRERRZEDN.
RSP B K AR 525.6~672.5 2K 2 [8] AP 1 8 H BRI £ 2622.3 /NI o SRAL B P 3 B2 B R (Platanus
acerifolia)~ ¥ AW (Fraxinus pennsylvanica). E¥A(Cedrus deodara) BF¥A(Pinus thunbergii Parl). [EA

(Sophora japonica)~ %H(Salix matsudana Pendula). HI#(Robinia pseudoacacia)=s .

3. fARA=E

AT A R st I AR et b A R0 0 A P B S S R e K A A
Bl ARG ARSE 5k S B R A ROR B, IHC S R TS ARk G 5, AR AR M A T A
TR B L, RIS Google 7y #1822 IRV a7 B2 PEREAY , 5 Jm AR TSR B s 75 38 il B 1
(b BE 23 18] 0 AT, JFAE ArcGIS RS FASE LAY b, A A b gkt /=gt By b b8 4
i (IR fif

3.1. HHRESHE

FEHR (T 2 5 AR TED) (CII/T85-2002), KW FH 2% M5t WL Rl 3 A fel 2 . AR =, 4P 2R3
FBH RSkt 4 FhERHI2RAY . Horp, Acpr o el v W SR LA AR B St i B At . R Akt AR
it P Bath A Stath, To A, FEEX S, RS, e TIFRE, TR A g
BLI T B 5 < S m? (RETT, HPIR AR 5SS E 2 x 10 m® IIFETT,  SEIIRETT 3 TR ACH Rl )
PR i, IO O S ARRR . AL A A LK 1

3.2. BHRRAEYEGE

TeARB AR EAE YRR GEMITE BRICTH R [15]48 BB A BT AR AU
1o HAERD R A KITEARIDAPEESE, RGBT AR LY

33. IREBE=E S

W PR B R A b 43 342 RSP 20 B B 0.48 1 0.51 [ISTETF R A BRI B it i, KERE T I ITR R
RS B8R A B SROMY, % B LR D5 T AR T SRS BT B T o R T AreGIS10.3 $2HU & /5 /£ Google Earth
0.5 m 73 B AFEAR AL B 3 ANETE (7)) 2 L0GEIE Br, ZOGIHIE Bg, #OGLIEE Bb)KIEIT(E. LA
B BEE N RAR B, MR OCE N B AR, AT SPSS B D A EE M. I H [ E AL AT Google 5414
JS A 30 00 O A T ) e s P 2 ) AR AL
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Figure 1. Distribution of sample plots
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Table 1. Equations of organ biomass (W) with diameter at breast height (D) and height (H) of arbor
# 1. AAEBEEYEW)S5RED), WEMHXR

. o ) o - - b E S A
TRy Fif WFAEYE W R AP Wa AP Wy TERAEY = W ”i W
T
b Ws =—25244 + W= 1.0395 + W, =0.4234+ ) W= Wg + Wg +
s 4.7759D 0.0140D°H 0.0122D°H Wi
Ws=1.034885 + - 2 1710571 _ 21710583 Wr=Ws+ Wg+
LIEN 0.0223(D°H) Wg = 0.095(D* H) W = 0.714(D*H) - W,
_ Ws =—0.656 + Wp=—-1258 + W =0.004 + _ 5 W =Ws+ Wp +
kI 0.028D°H 0.007D’H 0.001D?H We=0.135+0.003D°H W+ Wp
oA Ws = Wg = W = Wp = Wr=Ws+ Wp+
- 0.02426(D*H)**** 0.000349(D*H)" 5827 0.000419(D*H)" #4578 0.004283(D*H)"%24 WL + Wp
FHi W =0.086217D**%7 Wy =0.072497D**'*? W, =0.035183D" %% - Wr= V&S, *Wet
L
bg) Ws = 0.0709D** W; = 4.924D7 W =1.163D"% - Wr= V{,’; Wt
L
AP Ws=0.118194D**7% Wy =0.013137D*""7* W =0.033970D"""3 - Wr= vzs Wt
L
o Ws = Wp = W= W= Wg + Wp +
ik pE > S B L _ T S B
LALES 0.012541(D*H)""™* 0.004786(D*H)" " 0.047180(D*H)""™ Wi
R AR Wy ERAEYE W
3 Wr=W-W,
EO% Wi = 0.0190(D*H)**5% W = 0.07688(D?H)"*** T .
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4. BRESH
4.1. WHEYE

SRMLIR A SR A RS AE R AR 20 R AL, SREHATE E B R 23 A4S, M, B8RO,
FE AT R B B 2 (0 =R, B 5353008 0.223 0.120 A1 0.107, FLARBERH ML AR =85/
T 0.1, HBUIEANT 0.01 FIAFEMIA, DEA. Kb, AP, FRAFIXG)TUI. 23 AMFid, PR
P f KRN 30.2 cm,  H/NONAEAR 3.5 em, PRI RS OB A 29.3 m, SRS TR 2.8 m.

AN A 3 by e AR R RO ek, A E RS I A VSRR 1205.67 kg, 2EYE
B AR I ARG TR 80 5. ALE SR ARTENE 7 M AEYIEAL T 405.35~1205.67 kg 2], ZRALTE
BB, 7 AMAREZEYIE /N T 100 kgo ANFEIRFPAEY &2 18] 122 5702 T 2w, PR ATt 524
ANERPGER, B8R, G EMEORIIR R, AT B e oo 2 42 b2 5 — e 0 s, v T
SR BUNAR R, PR S B B AR AR BN .

Al — AR AR 28 B 2 B BV BAFAE ZE o BRTB I AN 22 AR, B B R A= )
KTWBA R0, BRI, AR ShA. P 2RHa S0 I A RS e BB A= 8 KT A S A
WA R A BN KK, SEOR. FL MR AR BRAE. vEAmE. SR EM. RIBEAIRR
AT AR, FR TR AR YR R T B EY R, R G S A R
i 50%HIB A N TR, FARKIB AP S S A R EE A 59.1%.

Table 2. Biomass of main greening trees in Chengyang Street
2. WREETEZUMMEYE
e P PARE O WBER CPRRTAME CFRAMEENE CFHRHENE SAYE

VS 16.1 9.41 0.017 51.74 29.51 25.24 106.50
IEZN 35 5.80 0.004 22.10 475 38.73 65.58
KA 15.0 20.48 0.015 184.16 44.95 6.60 235.72
LTV 12.2 19.54 0.006 72.04 16.96 3.10 92.11
FHHA 14.7 29.27 0.030 44.29 38.25 5.79 88.32
fropil 18.0 13.80 0.004 130.00 87.12 7.89 225.01
A 123 21.60 0.002 172.26 53.62 6.68 232.56
A 8.0 6.88 0.075 2525 3.57 9.00 37.82
i 10.0 7.50 0.028 44.87 14.02 7.06 65.94
A 14.0 9.32 0.064 96.42 11.70 16.99 125.11
P s 24.4 12.17 0.120 407.66 4345 7.48 458.60
EZ7N 27.1 13.51 0.107 194.04 543.63 30.29 767.96
B 27.9 14.68 0.223 706.69 56.80 442.18 1205.67
ReN 15| 13.1 13.10 0.021 95.75 12.53 19.70 127.98
3| 30.2 10.75 0.038 898.79 53.94 56.20 1008.93
7 12.5 6.63 0.024 33.25 10.76 14.36 58.37
Zt 17.3 11.89 0.021 148.24 18.12 25.40 191.77
L0 237 9.23 0.013 42.84 28.74 36.38 107.95
] # 222 11.40 0.073 338.71 49.47 4329 431.48
IR 18.2 8.67 0.024 320.33 44.62 40.41 405.35
TRk 127 4.90 0.006 25.93 3.94 87.98 117.85
X TR 6.3 2.80 0.004 8.75 1.88 4.52 15.15
ENEL 22.8 29.30 0.081 - - - 573.89
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4.2. IRBEZETLL

HIH SPSS GE it B A1 415 20 i 5 P I8 2 3X0A -
DCarbon =1.187Bg —2.045Bb + 23.417 (1)

3 H: DCarbon MR % FEAE ; Bg N Google 5218 1 48605 Bt fE s Bb N Google 5214 1 i ik BtG ol .
MR BATRIR SO, Z4/0T 0 MRTCIE, 19 190 BH A8 10 5k %5 2 1R 2 AL (1] 2).

MIE 2 FTULE H, SRPHATIE S0 T S B 5], TR RIBR 2 AR AL YE BN 0.012~89.889 kg/m?®, K )
EEESMEF X, T RAWKE. XBUF. RAET . O ST, B/NMIEEZRE
RAGES Fe P T o GEvhAS 7] S 28 7Y (1 e fidh B 0~ S50 3 P8 L6 3

HH% 3 ATA, SRPHATIE 4 Fhagh 2R AL G AR 2 B AR K, B b AT AR R R, A 5.09 km?, JE
VONM B Sk, A B gk R AL P2 S TR AR 5/ F 0.3 km?, 3 /NFRIPIE » Bt B R B0 5 4 i AR A
FIRE AL, B SR BR g B, O 11314 Tg, B FRKUCNIME Sk, A1 SR A0 P22k, Bicfig
5149 0.6003 Ty 0.0748 Tg 1 0.0369 Tgo P34 LW 5177 P DUESAA ], SR 2 AR Zkt,
28.96 kg/m?, Bt @ LR B9 SR | A 7= SR P 3555 % B 43 i A 21.88 kg/m’, 19.81 kg/m” Fil 18.47 kg/m’.
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Figure 2. Spatial variation of carbon density in Chengyang Street

2. PRENER R E = BT L E

Table 3. Carbon storage and average carbon density of different green spaces

% 3. FRUEARR R AT IR SR

S TR /km? it /T WA kgm
Al 0.23 0.0748 28.96
ek 0.18 0.0369 18.47
Bridr it 5.09 1.1314 19.81
Bt Jm St 245 0.6003 21.88
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5. &it5i1ie

ASCFI AR, SEIMRE, i 7 F B HiPagE E ER AN A e &, HR R R
TR 7 A 25 R G IR A 5 7% 8] 43 AT AN [R) e 3t R AR F) i, 49 HH DA R 45148

1) SEPAATIE R B FIE 23 A, Hrh, B8R WSS N &2 1 =R A FER
Rl AR ZE IR, ORI B AN 1205.67 kg, &AW e A Rh XS TR T 80 5 [Al— 4%
FUANE) 28 B B ) R AFAE 22 7, AR I AR oK, JBAS . ZKAZEE 11 AR R A
KTREAEY R, AR 11 AU .

2) SRIAETESCE SIS, TRAR MR B FEAR TR 0.012~89.889 kg/m®, HOK Ml £ B o Ai /F
PRI, BT B R KEUF. RAET 3. A RS T, B/NAE R ER7E R AL it
W PP e mRGE R OR, N 11314 Tg, T RIRUOVME SR A F 2Rt A A r= g, B fidh & 2391
4 0.6003 Tg. 0.0748 Tg A1 0.0369 Tg. “FIJMRFHERI AN S > MBS > et > A g,

AR TN G gkt FOREARSE M A SE B 2, ST e E R R, W MLTF-RF GPS TUANRE
WRESR, BN, HARPRMmZERR, WIHAES PR R AR a2 MEITRE, HILRRIUE TE
W FEERIRE, B 20 2o AR 7o AR, DR, 5 AR ST 45 SR 1) SC R DR 3R AE T A o
LLFEHb A AL FR o

E&WE

T 8 AR R R IR A B “ 3 B3R X St SO0 B as i 7 7+ B SRR R AR
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