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District during 1998 to 2013 by using SPOT-VEGETATION NDVI data
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Abstract: The fractional vegetation cover (FVC) is a very important parameter for describing forest vegetation dynamics
and forest ecosystems. Among all the methods used for measuring FVC, the remote sensing method has its own advantages
because of the vast spatiotemporal scale of satellite data. Shennongjia Forest District, considered as one of the well-
preserved primary forest distribution areas in central China, has diverse species and forest resources. However, the forest
was adversely influenced to a large extent by human activities in the 1970s and 1980s, because of the rapidly growing
population and remarkable commercial logging. The anthropogenic disturbance has been mitigated and improved since a
nature reserve was established, and related protecting policies were implemented. The protecting efficiency of the National
Nature Reserve was determined by using a dimidiate model to measure the fractional vegetation cover over the Shennongjia
Forest District from 1998 to 2013 by using the 1 km resolution, ten-day NDVI serial data of SPOT-VEGETATION. Yearly
precipitation and average temperature in the same period, as well as elevation, distance to residential areas and main roads

were included, and the main influencing factors were determined by conducting correlation analysis. The annual average
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FVC of the study area was 66.8% , whereas the annual maximum FVC was 93.8% , which was higher inside the reserve.
During 1998—2013, FVC showed increasing tendencies both over the entire district and inside the reserve, and it increased
by 1.45% and 2.26% for the Shennongjia Forest District and National Reserve, respectively. The National Reserve had a
better protecting efficiency for forest vegetation. The correlation analysis for the main influencing factors showed that
environmental factors, including yearly precipitation, average temperature, and extreme cold temperature, were positively
correlated with FVC, whereas elevation did not show a significant correlation. The socioeconomic factors, including the
distance to main roads and residential areas, had remarkable impacts on the changes of FVC. FVC near residential areas has
increased owing to the urbanization and greening processes. FVC near roads showed both increasing and decreasing
tendencies in space, because of the simultaneous construction of new roads and afforestation. This study revealed the
changing tendency in Shennongjia Forest District and the National Reserve and indicated that both natural and
socioeconomic factors had remarkable impacts on dynamics of fractional vegetation cover and forest ecosystems, which might

provide detailed scientific basis for ecosystem management.

Key Words: normalized differential vegetation index; fractional vegetation cover; protecting efficiency; changing rate;
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Fig.2 Mean and maximum fractional vegetation cover inside and outside the Shennongjia National Nature Reserve ( average + standard

deviation )
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Fig.3 The mean fractional vegetation cover pattern of Shennongjia Forest District
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Fig.5 The fractional vegetation cover change of Shennongjia Forest District of 1998—2013
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Table 1 The relations between the changing rate of FVC and influence factors
TR R Rt IR N3 s
, BEARAL AR S SliN L) S Er . ;

B PRLAE AL § i ik pei

. Changing rate Nearest Nearest . S
Influencing factors ; . . Altitude Temperature Precipitation

of fractional distance to distance to
vegetation cover residential area roads
S JE: R b I B s
. R -0.09
Nearest distance to residential area
i P AT

EEL%EQJ& el -0.16 " 045"
Nearest distance to roads
MR Altitude 0.02 0.52"" 0.11*"
S Temperature 0.12"" -0.05"" -0.11"" -0.18""
[%TN Precipitation 0.18** 0.16** 0.09 ** 0.39 "~ -0.04"
A ARIR Annual minimum temperature 0.04* -0.44"" -0.02 -0.78"" 0.21*" 0.04*

* P<0.05; " P<0.01

S EIEN R AL (CE R ARIEAT) F 2001 4R SCHt RS RARAT , fE g A TR db TR AR, Rl R
BB T A TR PR DX PN [RURE A AEAB B 55 T R A IX sk, 8 v 0 A 70 SRR S 35K 9% P 3 B AT BT
FIDERESE A PR FT A S5 DX, A DX PN Rl e 7 25 3 AT, PR 132 31 2004 4R 1% 2005 45048 i I Tk 1) 5
i (G AR B 35 - 13.2°C ), DA J% 2008 AF ) s AP il (IRak - 17.7°C ) B2 0], I JHGR 43 Hi IXC (B 3 3k
TE BT A ) DR AR AR, SR M) o P 38 A R 30 52 3 9 DK R 5 9 A P 5 BR L 22 A0, R4 DX P 3 4 b
DX (4 BHIAT AR | EAA T D4R TR R 45 ) 35 A0 24 T LA A 1L 23 A1 (1300—2700 m) %7 i pfi e QL bk X 4
AR K /NEE F 2012 A DI S AR & fadh AR I A bRz 9 = i ) P SO 26 IR BE TR TR, 2012 4R4R4
DX PR PR A A8 0 (PP T A BRI ) A S SR A B A T T

P47 X A 1 7 5 IR R AR AE RS A N i R 3, A ZEAL R 35 4 46 B 1 18 2 5 SR 9 X Ak
A3 M DX (R REE RIS A BT ) AR R T B T R TR DX A B4 A 6 o R R S R R

http ; //www.ecologica.cn



8 S % 38 &

A BRIXIN I 4% R ZEA Il 307 4836 F1 209 15,307 44 1 199 (A ol 78 =5 A Fim sl /> T 209 138 74 A A b
AL B S ke 3 FL T B P 200 [ T8 i 90 04 A= A SO T e H A9 S0 , T 2008 AF-5¢ JE i P
3L 15.8 km? (LRAL TAE 31X 15 Pauleit'* G T 4L 32 B0 T 253 (¥ 48 i 1 SRR B 1 Dol 20 11 B 5 4 1
—H

Ge S5 XA SRR 1 W IR S Py 23 BT 22 I, A VR S A T A B 7 ety s DX L el o o8 2 1
WE I PREAFAE o 3K AR SCRAR OR3P DX P PP AR T4 L S Ao g 0 34 ) DX B ol 3 i 2 4 R AR A0 W 8 1)
WFFEA R —5, A, NI AR ICE S R A I AR R, R T2 WA B i S5 DRI, ROk
Xt OR3P 3 A8 PRAP RS BSOS R TE A ZEE, A AR TR T AF AL,

£ 2% Lk ( References) :

[ 1] Sitch S, Smith B, Prentice I C, Arneth A, Bondeau A, Cramer W, Kaplan J, Levis S, Lucht W, Sykes M T. Evaluation of ecosystem dynamics,
plant geography and terrestrial carbon cycling in the LPJ dynamic global vegetation model. Global Change Biology, 2003, 9(2) . 161-185.

[ 2] Gitelson A A, Stark R, Grits U, Rundquist D, Kaufman Y, Derry D. Vegetation and soil lines in visible spectral space: a concept and technique
for remote estimation of vegetation fraction. International Journal of Remote Sensing, 2002, 23(13) ; 2537-2562.

[ 3] Deardorff ] W. Efficient prediction of ground surface temperature and moisture, with inclusion of a layer of vegetation. Journal of Geophysical
Research: Oceans, 1978, 83(C4) . 1889-1903.

[ 4] Wittich K P, Hansing O. Area-averaged vegetative cover fraction estimated from satellite data. International Journal of Biometeorology, 1995, 38
(4): 209-215.

[ 5] Gutman G, Ignatov A. The derivation of the green vegetation fraction from NOAA/AVHRR data for use in numerical weather prediction models.
International Journal of Remote Sensing, 1998, 19(8) : 1533-1543.

[ 6] Hirano Y, Yasuoka Y, Ichinose T. Urban climate simulation by incorporating satellite-derived vegetation cover distribution into a mesoscale
meteorological model. Theoretical and Applied Climatology, 2004, 79(3/4) . 175-184.

[ 7] Roy P, Tomar S. Landscape cover dynamics pattern in Meghalaya. International Journal of Remote Sensing, 2001, 22(18) : 3813-3825.

[ 81 Purevdorj T, Tateishi R, Ishiyama T, Honda Y. Relationships between percent vegetation cover and vegetation indices. International Journal of
Remote Sensing, 1998, 19(18) . 3519-3535.

[ 9] Adams J B, Sabol D E, Kapos V, Almeida Filho R, Roberts D A, Smith M O, Gillespie A R. Classification of multispectral images based on
fractions of endmembers: Application to land-cover change in the Brazilian Amazon. Remote Sensing of Environment, 1995, 52(2) : 137-154.

[10] Dymond J, Stephens P, Newsome P, Wilde R. Percentage vegetation cover of a degrading rangeland from SPOT. International Journal of Remote
Sensing, 1992, 13(11): 1999-2007.

[11] WREEFS. TRIXGUESRESNBREEMBILATIE. SHIULHITE, 2001, 21(4) : 345-351.

[12] SRAE, Fhei, Branh. RS 5 R 0 2 RIS R 5 Se I Jr 4558 . HuBRRl- =3k, 2003, 18(1) ; 85-93.

[13] BRzis, ZEbeie, sd7e ) NG, Jba0EUE XA =5 1038 Bl S 9T, MYZEZS 244, 2001, 25(5) : 588-593.

[14] i3 WERZ, BUAE3E, i, VLB, BORE. MR BT 5 B B I i e . MR i, 2013, 28(7) : 774-782.

[15] Shoshany M, Kutiel P, Lavee H. Monitoring temporal vegetation cover changes in Mediterranean and arid ecosystems using a remote sensing

technique; case study of the Judean Mountain and the Judean Desert. Journal of Arid Environments, 1996, 33(1) . 9-21.

[16] Xiao J, Moody A. A comparison of methods for estimating fractional green vegetation cover within a desert-to-upland transition zone in central New
Mexico, USA. Remote Sensing of Environment, 2005, 98(2/3) . 237-250.

[17] Graetz R, Pech R P, Davis A. The assessment and monitoring of sparsely vegetated rangelands using calibrated Landsat data. International Journal
of Remote Sensing, 1988, 9(7) . 1201-1222.

[18] Boyd D, Foody G, Ripple W. Evaluation of approaches for forest cover estimation in the Pacific Northwest, USA, using remote sensing. Applied
Geography, 2002, 22(4) . 375-392.

(191 AR, XUer, Z50HM0, kil , datd. Jbicin d DR B B i A SR IR A 3 SR AR AT HT. JK R ARFFIITST L 2006, 13(6) : 97-99.

[20] ZEWHT, ST, BUKE, MU, % 2ok AR B o AR AR . BEURRLE, 2004, 26(4) : 153-159.

[21] GRENE, RINTT. HeT P o0 Bl e ik e B ol BE I AR T 6. AR A8, 2015, 35(4) ¢ 1155-1164.

[22] Detsch F, Otte I, Appelhans T, Hemp A, Nauss T. Seasonal and long-term vegetation dynamics from 1-km GIMMS-based NDVI time series at Mt.

Kilimanjaro, Tanzania. Remote Sensing of Environment, 2016, 178 70-83.

[23] #R=, BRI SRR S Y 2RSS . IR R, 1994, (2): 1-14.

http ; //www.ecologica.cn



1M XIEH: ¥ 5T SPOT-VEGETATION ¥4 1Al A JARIX. 1998—2013 4EAHH7T 5 B Jm S22k, 9

[24]
[25]
[26]
[27]
[28]

[29]

[30]

[31]

[32]

[33]

[34
[35
[36
[37
(38
[39
[40
[41

T T i

[42]

M AR, BRE, BT, s, BRARZL. o efe L DX AR o i P S A VR R 2. AR 824, 2004, 24(8) : 1611-1621.
. P, T E IR T . 4247, 2007, (8): 125-125.
AR . A B L X R B A IR S T3 43T [ D] P4, PEIb K, 2012.
W, HA % 5T MODIS-EVI $s (i A BUbk AR B 4 BUE (L RHIEDTIE . K4 S HBERIF, 2013, 36(3) @ 39-43.
FET, XN, kAR, Zemedd, ZRihoR, ZR(E. BT Landsat 28 EBGE QIR MG IXGIE 30 4F B W shA AL, KILRLF BBk , 2016,
33(6): 150-154.
Stow D A, Hope A, McGuire D, Verbyla D, Gamon J, Huemmrich F, Houston S, Racine C, Sturm M, Tape K, Hinzman L, Yoshikawa K,
Tweedie C, Noyle B, Silapaswan C, Douglas D, Griffith B, Jia G, Epstein H, Walker D, Daeschner S, Petersen A, Zhou L, Myneni R. Remote
sensing of vegetation and land-cover change in Arctic Tundra Ecosystems. Remote Sensing of Environment, 2004, 89(3) ; 281-308.
Zhao C M, Chen W L, Tian Z Q, Xie Z Q. Altitudinal pattern of plant species diversity in Shennongjia Mountains, Central China. Journal of
Integrative Plant Biology, 2005, 47(12) : 1431-1449.
Carlson T N, Ripley D A. On the relation between NDVI, fractional vegetation cover, and leaf area index ¥¢. Remote Sensing of Environment,
1997, 62(3) ; 241-252.

BB, HT. NfE 55 A 25 PR BAE e h BORN AP A% 25 50T R (¥ 2 o) B s P9
X WE554: 48 R G R WD 5 8 P05, dbnt, FMUHRAL, 1994, 24-35.

Leprieur C, Kerr Y H, Mastorchio S, Meunier J C. Monitoring vegetation cover across semi-arid regions: comparison of remote observations from

VI RS X R/ FBIAE , SRR E Bkt

various scales. International Journal of Remote Sensing, 2000, 21(2) : 281-300.
ZEVH . AR 5 B B BGOSR [ D] AEat: PRk BT A: e (E v HBFSERT) | 2003.
e, FETIR GG OTI i AR 365 BE A S M B E (BT [ D], P PEALRAA, 2011,
Tz, AN, B, BOCLL. I 20 4ok R HEE ST . TR (C BB EArRkeE) | 2003, 33(6) : 554-565.
R Core Team. R A Language and Environment for Statistical Computing. Vienna, Austria; R Foundation for Statistical Computing, 2016.
MR, TR, SKAEAS. SRVU A L8 X AP AR IX 2R R EBRE B K22 d], 1979, 17(3) : 41-60.
2k, AR ALY ifﬂ&ﬁﬁﬁﬁﬁ%)ﬁﬁﬁwﬂﬁ%m FE. KIS BT, 1992, (1) 49-54.
KF—, RV, O, SRR, B, PREUC MBI LA R NG W2 RS T E AR L, 2015, 34(6) : 1-4
Pauleit S, Ennos R, Golding Y. Modeling the environmental impacts of urban land use and land cover change—a study in Merseyside, UK.
Landscape and Urban Planning, 2005, 71(2/4) : 295-310.
Ge J L, Xiong G M, Wang Z X, Zhang M, Zhao C M, Shen G Z, Xu W T, Xie Z Q. Altered dynamics of broad-leaved tree species in a Chinese

subtropical montane mixed forest; the role of an anomalous extreme 2008 ice storm episode. Ecology and Evolution, 2015, 5(7) ; 1484-1493.

http ; //www.ecologica.cn



