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Table 1 Correlation analysis between LVV and VI

of different vegetation quadrats

NI Y LVV-VI MR

T 4% BE FHIACH: CB JK SH 2548 GR AR VT
NDVIpy 0.806 0.876 0.858 0.856 0.845
NDVIgr 0.765 0.859 0.809 0.817 0.8
NDVIroa 0.806 0.86 0.792 0.848 0.818
NDVlIpac 0.805 0.698 0.751 0.743 0.718
RVIpy 0.801 0.885 0.812 0.846 0.829
RVI g 0.804 0.869 0.809 0.881 0.831
RVI 10a 0.781 0.863 0.847 0.922 0.818
RVI pac 0.851 0.865 0.56 0.807 0.661

D AT AHSE 2B p < 0.01 ( For all correlation coefficients, the p <
0.01 ),
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(0.836) > SR (0.824) > PAC (0.746), B/RAHF5EH
REGEPPRGAL L KB (A DN Bl 2 % F B )
J A PAC Hidis HA Ham i) LVV R AEAE S,

FEHHEEC NDVI A1 RVI X4 20 N AHE R
B39k 0.807 11 0.817, R EA B T — 34 7E
LVV SGE P AETER AR ZE . LVV-VI BIAHCHE 7
MraR, FETAFREGA T . A FHRSRIE AR
AN RS E LVV f Bk B i s
2.2 LVV-VI X HEE

HF 62 MR EHE, XS FERRE 4
SN T LVV 5 VI 9 FRAR GERIRLRN Z2 A8 F s
FERMERRE )T A T 32 SRR (LT 4
FRAERIAN 8 A~ H AR &, BRI 4 A8 S IE/KSF T L
) NDVI 1 RVI), fl 1 NMETHA 8 ~HA RN ZE
JUEME RN, SRR Ry 2L AT EE ST 33 MR
B, HARH] 165 AMERY, AR E R R?
k2.

£2 LVV-VIXRHEN A&
Table 2 R? of the models between LVV and VI

BT A R AR R

it FiAl — — - N :
E Rk FEAR AR HEAR B AR
" - BF CB SH GR VT
NDVIpy LIN  0.650 0767 0736 0733 0713
QUA 0731 0.784 0756 0861  0.751

CUB 0.739 0.788 0.764  0.861 0.755
EXP 0.482 0.700 0.693  0.526 0.623

NDVIsg ~ LIN 0.585 0.737 0.655  0.667 0.639
QUA  0.697 0.741 0.687  0.734 0.668
CUB 0.735 0.741 0.705  0.735 0.673

EXP 0.467 0.620 0.653  0.493 0.568
NDVItoa  LIN 0.650 0.740 0.628  0.720 0.670

QUA  0.701 0.765 0.642 0.814 0.691
CUB 0.720 0.773 0.646  0.817 0.708
EXP 0.491 0.668 0.623  0.490 0.579
NDVIpac  LIN 0.648 0.487 0.565  0.552 0.516
QUA  0.677 0.487 0.626  0.703 0.557
CUB 0.678 0.487 0.634  0.707 0.560

EXP 0.580 0.318 0.524  0.355 0.387
RVIpy LIN 0.642 0.782 0.660  0.716 0.687

QUA  0.693 0.802 0.708  0.759 0.714
CUB 0.689 0.801 0.708  0.756 0.712
EXP 0.501 0.702 0.589  0.507 0.583
RVIgr LIN 0.646 0.755 0.654  0.777 0.691
QUA  0.705 0.758 0.666  0.852 0.714

CUB  0.704 0759  0.665 0853  0.713
EXP 0477 0583 0672 0573  0.594
RVlroa LIN 0610 0745 0717 0850  0.669
QUA  0.656 0757 0730  0.892  0.670
CUB  0.656 0757 0730 0.888  0.670
EXP  0.435 0671 0603 0531  0.542
RVIpac  LIN 0725 0748 0313 0651 0437
QUA  0.730 0.803 0398 0758  0.468
CUB  0.749 0.803 0398 0758  0.471
EXP 0530 0482  0.177 0488  0.226
ML  0.827 0918  0.646 0903  0.810
9 ¥ LIN,QUA #1 CUB 43315 1 %, 2 Y 3 IRL AR, EXP
GBI, ML 2 204 M R
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Fig.3 Result images of LVV estimation based on model 4~7



2298

HESIREEEI B I8 B 6 (2009 4F 11 )

BEMIEM R, LVV-VI M6 RE /N A B
FETT . BREIRRSS | S I KT R 4 48 B A i
5, Z DX S TR AR, ST KA
DN $dis 5 185 b S 59 % PAC il , HOEF
ANEREGER | ARRIFESFE KR E LVV &
AN AR AT HAA R . M LVV-VI e R R g
SERB REKE, BREMARSN, R AR A bl
(ORI R® YME i THE B AR . BRI Fh 2R &, £
JULRE [ B Y R (e fe e (0.821), FAAS A
TG R SE LIS BOERIRAR (0.536), T 1~3 &
ZIRABIIRET 0.7, A [FHRSIR E KA Y
R*ELIREE(E DN (0.690) 15 T-Hud [ it PAC
(10.626 )o X BEFAEBEAE 7 43 )% H — A SR A 7Y
(£ 3), XEPLBEMERIR) [ AR RAEE T 4 Fls S
IEAKF/Y 2 PGS, 1T LI TR R84 17K
AR BOEA B LVV BRI T BT —E
NS, WFFERM, 18 LVV-VI e R, 5t
TS TR 4 B A2 T 7K S 1 328 JERBSCHE A R TG i I ke
LVV-VI WAHE SR I ootz G 8, Mfife
= LVV BAEEORE .

BRESR: ASSCfl 9 R B ARTE AR B 5 SR

NDVI: H—fbAa#kFa %0, RVI: HEAEBFE ST
BF: [##k. CB: £, SH: A, GR:
T, VT: H#LEA (FEFTARE I HERE ) o PAC:
MY 4%. TOA: FWMIHFR, SR: 2 FiGT=
B, DN: KB

Sk

(1] JEEERI, B0, Wik SEFm BRI 2 1 = dE it (4
b2 by REBFSEL). 44524, 2005, 25(3): 415-420.
ZHOU Tinggang, LUO Hongxia, GUO Dazhi. Remote sensing im-
age-based quantitative study on urban spatial 3D Green Quantity
Virescence three-dimension quantity[J]. Acta Ecologica Sinica, 2005,
25(3): 415-420.

2] #fh, BHEa, T, & MR S ARk AT LR S R ).
HF AR BFSE, 2008, 21(4): 31-34.
LI Wei, JIA Baoquan, WANG Cheng, et al. Research status and pros-
pect of 3D green quantity of urban forest[J]. World Forestry Research,
2008, 21(4): 31-34.

[3] JHRAE, RN =Zist kYt BT 5 e e e
fEA[T]. 1B, 1995, 10(3): 162-174.
ZHOU Jianhua, SUN Tianzong. Study on remote sensing model of
three-dimensional green biomass and the estimation of environmental

benefits of greenery[J]. Journal of Remote Sensing, 1995, 10(3):

162-174.
[4] %5, SR, WRETTE TSR] RISk, 2004,
32(6): 81-84.

AN Yong , ZHUO Lihuan. Vegetation quantity of syringa oblata in
Harbin[J]. Journal of Northeast Forestry University, 2004, 32(6):
81-84.

[5] X%, 28, BHFY, 55 DRI ARk = disk i i3 B M0 D).

AR A=A, 2008, 36(3): 18-21.

LIU Changfu, LI Ling, ZHAO Guiling, et al. Vertical distribution of
tridimensional green biomass in Shenyang Urban Forests[J]. Journal
of Northeast Forestry University, 2008, 36(3): 18-21.

[6] AKAGI JUNKO, ZSOLNAY ADAM. Effects of long-term
de-vegetation on the quantity and quality of water extractable organic
matter (WEOM): Biogeochemical implications[J]. Chemosphere, 2008,
10: 1462-1466.

[71 BEWPJL, WEEE, WA, Sl Sk e g RN ], v [ B AR,
2000, 16(5): 41-44.

LV Miaoer, PU Yingxia, HUANG Xingyuan. Application of remote
sensing on urban green monitoring[J]. Chinese Landscape Architec-
ture, 2000, 16(5): 41-44.

(8] BAJ5, JAREH, FMR, 5. SOURERART Xabatat iy e st
FE[T). RS2, 2006, 17(4): 592-596.

CHEN Fang, ZHOU Zhixiang, WANG Pengcheng, et al. Greenspace
vegetation quantity in workshop area of Wuhan iron and steel com-
pany[J]. Chinese Journal of Applied Ecology, 2006, 17(4): 592-596.

[9] 4&FNH, HPA, BRG. FIREEE AR SR R - LT

P4 6 O BI]. B AR A AREER, 2005, 41(3):
253-258.
LUO Zhimeng, TIAN Qingjiu, HUI Fengming. Retrieving leaf area
indexes for coniferous forest in Xingguo County, Jiangxi Province, in
use of landsat ETM-+Images[J]. Journal of Nanjing University: Natural
Sciences, 2005, 41(3): 253-258.

[10] SOUDANI K, FRANCOIS C, LE MAIRE G, et al. Comparative analy-
sis of IKONOS, SPOT, and ETM+ data for leaf area index estimation
in temperate coniferous and deciduous forest stands[J]. Remote Sens-
ing of Environment, 2006, 102: 161-175.

[11] GU ZHUJUN, ZENG ZHIYUAN, SHI XUEZHENG, et al. Assessing
factors influencing vegetation coverage calculation with remote sens-
ing imagery[J]. International Journal of Remote Sensing, 2009, 30(10),
2479-2489.

[12] RINGROSE S, MATHESON W, WOLSKI P, et al. Vegetation cover

trends along the Botswana Kalahari transect[J]. Journal of Arid Envi-

ronment, 2003, 54: 297-317.

G, HERE, K—F, % 290 4 SRR mARE R

3], AAuARol R2E244R, 2007, 35(3): 34-36.

GONG Hede, YANG Guoping, ZHANG Yiping, et al. Comparison of

leaf area index of four types of plant communities in Ailao Moun-

tain[J]. Journal of Northeast Forestry University, 2007, 35(3): 34-36.

[14] BIALZE, Bue, $2IE, . BT ETM+ER A o AR
FHSAERI[T]. A A83R3%, 2008, 17(2): 771-776.

GU Zhujun, ZENG Zhiyuan, SHI Xuezheng, et al. A model calculating
vegetation fractional coverage from ETM+ imagery[J]. Ecology and
Environment, 2008, 17(2): 771-776.

[15] WHLEE, %R0, BAIE, 4. JE TR IEHEA R ER G R AT
BB 5 BE A SR [T]. N AEZS 2741, 2008, 19(6): 1296-1302.
GU Zhujun, ZENG Zhiyuan, SHI Xuezheng, et al. Estimation models

of vegetation fractional coverage (VFC) based on remote sensing im-

(13

age at different radiometric correction levels[J]. Chinese Journal of
Applied Ecology, 2008, 19(6): 1296-1302.

[16] PUREVDORIJ T, TATEISHI R, ISHIYAMA T, et al. Relationship
between percent vegetation cover and vegetation indices[J]. Interna-
tional Journal of Remote Sensing, 1998, 19(18): 3519-3535.

[17] ROUSE J W, HAAS R H. Monitoring Vegetation Systems in the Great
Plain with ERTS[M]. Third ERTS Symposium, Washington DC:
NASA. 1973, 1(1): 309-317.

[18] JORDAN C F. Derivation of leaf area index from quality of light on the
forest floor[J]. Ecology, 1969, 50: 663-666.



AL ZESE . T SPOTS FAAR ZHa ST IE K- AUAR Bl St i Il B 2299

Estimating living vegetation volume from a multiple radiometric
correction SPOT 5 Imagery

GU Zhujun, CHEN Ziyu, ZHONG Guan

College of Bio-Chemical and Environmental Engineering, Nanjing Xiaozhuang University, Nanjing 211171, China

Abstract: The images of post atmospheric correction reflectance (PAC), top of atmosphere reflectance (704) , satellite radi-
ance(SR), and digital number(DN) of a SPOT5 HRG image of Nanjing were used to derive two vegetation indices(V1), i.e., normal-
ized difference vegetation index (NDVI), and ratio vegetation index (RVI). Between these Vis and living vegetation volume (LVV)
data which obtained from ground measurement,correlations were analyzed and then 165 relationship models were established. The
results showed that LV was significantly correlated with V1. LVV-VI correlation coefficients of relatively ‘pure’ vegetation are higher
than those of total vegetation, and of digital number (DN) higher than those of post atmospheric correction reflectance (PAC) which
is universally used.The average R* of multi-variable linear regression LVV-VI models was the highest (0.821),0f exponential models
the lowest (0.536),and of all polynomial models (linear,quadratic,and cubic) near 0.7.0ne ‘best’ model was selected for each of the
vegetation quadrats,i.e., broad-leaf forest: LVV = 7.802RVIp,c - 2.455( R* =0.827,RMSE = 0.498 ),broad-conifer leaf mixed forest:
LVV =-15421RVIo, + 26.971RVIpy - 8.261 (R* =0.918, RMSE = 0.356 ) ,shrub: LVV = -342.591 NDVI,,* - 20.553 NDVIp\* +
14.013 NDVIpy +1.509 (R*> =0.764, RMSE =0.689) , grass: LVV =2.934RVIp,c +2.147RVI0, —3.193 (R*> =0.903, RMSE
=0.464 ),and total vegetation: LVV = 1.789RVIp,c - 6.814NDVIsz +4.258NDVIp e + 12.854 NDVIpy -0.342( R?> =0.810, RMSE
= 0.638 ) .The independent variables of these selected models include two vegetation indices from 4 radiometric correction lev-
els,indicating the potentials of spectral vegetation indices from different radiometric correction levels in LV estimating.

Key words: radiometric correction, vegetation index, living vegetation volume, model
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