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Analysis of fractional vegetation cover change and its impact on thermal
environment in the Hetian basinal area of County Changting,

Fujian Province, China
XU Hanqiu” , HE Hui, HUANG Shaolin

College of Environment and Resources, Fuzhou University; Institute of Remote Sensing Information Engineering; Fujian Provincial Key Laboratory of Remote

Sensing of Soil Erosion and Disaster Protection, Fuzhou University, Fuzhou University, Fuzhou 350108, China

Abstract: Soil erosion has caused severe ecological problems in China. Being a typical reddish soil erosion region in
southtern China, the hilly areas of the Hetian Basin in County Changting, Fujian province, have been called flame
mountainous area, due to lack of vegetation covers, extensively exposed bare soils, and hot weathers. After more than 20
years of soil-loss treatment, the local ecosystem and environment have been greatly improved. This study used remote
sensing techniques and four scenes of Landsat Thematic Mapper (TM) images, enquired in 1988, 1998, 2004, and 2010,
to study the fractional vegetation cover changes and accompanied land surface temperature variations in the Hetian basinal
area during the period from 1988 to 2010. Two remote-sensing based models for estimating fractional vegetation cover have
been compared in order to select a suitable model for the retrieval of the fractional vegetation cover in the study area. The
two models compared are the Carlson-Ripley and Gutman-Ignatov models. The comparative analysis confirmed that the
Carlson-Ripley model had a higher accuracy than the Gutman-Ignatov model as it has a lower systematic error value.
Therefore, the Carlson-Ripley model was used to retrieve the fractional vegetation cover for the study area. While, the land
surface temperature change during the study period was evaluated through the temperature difference between the areas

inside and outside the basin in each study year. The results indicate that the 22-year effort for the treatment of the soil loss
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in the Hetian basinal area has resulted in the notably increase in fractional vegetation cover in the area, averagely from
48.83% in 1988 to 59.78% in 2010. Meanwhile, the difference in land surface temperature between the areas inside and
outside the basin has also been reduced from 3.39°C in 1988 to 2.48°C in 2010, almost 1°C declined. This suggests a
lowering of the temperature in the area inside the basin. Obviously, the increase in fractional vegetation cover was
accompanied with the lowering of regional temperature. Spatial and temporal analysis indicates that the changes in both
fractional vegetation cover and land surface temperature mainly took place in the areas inside the Hetian Basin, while the
areas outside the basin were rather consistent either in fractional vegetation cover or in land surface temperature.
Quantitatively analysis suggests that each 10% increment in fractional vegetation cover would result in the lowering of local

land surface temperature approximately by 0.6 to 1°C based on regression models of the four study years.

Key Words: remote sensing; fractional vegetation cover; land surface temperature; soil loss; County Changting

FEERA KT B P [ R O 20 b X AR K A 3 DX, HA) A —7 7K 3 e 2 e E T — A A
FriE H . R 20 40 40 AR, KT EL AT HEE 5 H R 0 ROK  BRPY IR — g S A LAY 3 A
K AR X, FFAR/K T2 A B AR g L R T B DA Ao O K TR E B T
80 AR A B WAL, X EEAR S TAREE EUN T 1983 444K H /8 R4 IR FIK 4 3 2% 3 5, 2000 4
MO HIK B R GEEIRES A28 MR ZFETH, 20t 20 24409856, KT B A9K 1 06 BB R K
AR RS 2 B ROh 4 AT A FEK A LRI X

KIT BoK A 305 1 o B BARRAE 2 T AR ) LUy P MR AR /D R R A, M A AR 2T 4 3k A 1)
FEUAFR R Jraily” , Rk, K 7T BoK Bk i34 B 2 Bk A AR 28K A2, 3 i b A R B AR R R A s il K +
WA BT RHGE 7 XA S RGE, B THESUR DA 28 R G0 00 51 220 LR 4y, & 38 ik 28 s 1 I 5 e
B b HRE T , 500 25 S 2 8] A PSS I X X X s A ) 18 R 25 8 I R P DR I ot
DX el BR BRI 5 1) P e R Y A I A SR I — KRGS, e T ARl B el Al 25 1 5 b IR B 2 ) ¢
RG2S 58 450 S AR — B, BV w5 M 36 3R B =22 1) 22 17 A DG 56 R, il ke L A AR 1K b 9 3R B 10 1
P BV 2546 70 1 56 5 R B A AH DG 3 B LU Bl 18 BORAS 1, R L A S P ol 7 o
SR FEREPE AR SE R M B FT W, 7 5 R RN 109% , T 7R A A b 3 R AR AL I L T A 0. 3°C
Nk ORI

U, AR AR 55 R AR S ) () I T LT RS AT X, T AR AL X AR AR D R AR S
W T AT T BT FH M X 1988—2010 41 FAAT 9 78 75 1 A8 T S HL A B 1 AR S5 25007, 35K %1 7 ffe A e 7
6 AR AL 1 X AR A5 i AT BB R X ST Bt — A UK i WRE RS Bl X s R
BEM LA mE MBI L,

1 FHik
1.1 WFFRIXARA

KT EL b AR AP, MR B AR 4 116°00'—116°407, At 45 25°18'—26°02' . K77 J&@ W vl 22 WS,
i AR 18, 3°C , AERE RN & 1500—1700mm , 47T B 1 M IR 52 DU JR B , R i [0 %) 2 ML RRAIE , e AIKiEg
P 210m, fie iR 1459m, M EL 1988 4719 TR SR 0T L EDULE (B 1), 2 BHZ B IR o b el o 7 25
B R Iz 2T AR X 3% DX BRI A [ 44 T T B K Bk X, gl R =2 Ayl 2, TR, AR YR 9
F A ] 2 R LR X T AR 869 km® (& 1) i 7l JE 1 M XA XS HE SR B e AT 2 E Y
A 2 o DR R AR AL
1.2 EBGAREE S Fiab B

A, X DX AR IR 1 A 0 = AR AR 118 2 1 B AT AN T e — R RS B 1L 20 4D 80 ARAR LUK £E UL
TR IALT AN EHE B9 RAG €AY Landsat 2251 LA, R ARRBFF % Landsat TM 52A44E b2 B8R R, 18

http ; //www. ecologica. cn



&t
3

2956 *+ Eild 33 %

1 MRXEAHEZHAEE
Fig.1 Map showing the locations of the study area and the Hetian Basin
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Fig. 2 Accuracy assessment between Gutman and Carlson models ( Equations are significant at 0. 001 level)
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Table 1 Statistics of fraction vegetation cover of each study year

1988 1998 2004 2010

5L FHA gL FHN 5L HH N FFEX F N
HI{H Mean/% 48.83 39.09 51.98 43.50 56.08 48.55 59.78 53.05
PRUfEZE Std. Dev. /% 16.21 15.45 16.73 15.05 13.05 13.23 12.88 12.96

R2 HRREHBZETL

Table 2 Changes of fraction vegetation covers between study years

1988—1998 1998—2010 1988—2010 1998—2004 2004—2010
PRI ARy BESEIX AN BESEIX AN BRI AN R AN
I{E TN Mean increase/ % 3.15 4.41 7.80 9.55 10.95 13.96 4.10 5.05 3.70 4.50
BRI 9
FEIE R % 0.32 0.44 0.65 0.80 0.50 0.63 0.68 0.84 0.62 0.75

Annual mean increase

2.2 HERIREARE

P 4 F12E 3 3 b F IR B RO M Ge it 25 R BB, W R W 55 0 T YT 23 X ) BRGR
BRAHBNUGE, B4 200 AR5 AR K AT 1988 4F G4 TR M KH 0 H X, i 2] T 2010
A AR LIRS AR Ry 32 58 R S IRANE B Ar A, AR 3 AT AT Tf 48 b P R 23 1 A 9 S 2408 2 DA
1988 4F1Y 3.39 °C R[] 2010 4EAY 2.48°C , FEAK T 0.91°C , 2 X AU BRvEZE M 1. 48°C I /0 #) 1. 4°C | i
SN ANTRETE AR/ IR E A T 55—, M 1988—1998 4EF1 1998—2010 4F 4N [H] BEE F | Bif— 4N I BE 1Y
2% M\ 1988 4F[1) 3.39°C TSI T 1998 41 3.29°C XK T 0. 1°C 517 2010 4t —2 FREF] 2. 48°C |, [%
X7 0.81°C, B2 THI—/ B, ansRak 1998 4ELUS K E,1998—2004 4FE 1 6a [H] FFE T 0. 44°C 1M [F] A
[ 2004—2010 4E1Y 6a [H] LR FE T 0.37°C, 2> Tl 6a,
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Fig.3 FVC images of each study year (the brighter the image, the higher the fraction vegetation cover)
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Table 3 Land surface temperature ( LST) differences between the area inside and outside basin
1988 1998 2004 2010

i ¥

@Ry st e aws wen sl

Inside Outside
{8 Mean/°C 22.31 18.92 18.95 15. 66 22.78 19.93 14.5 12.02
FrifE2E Std. Dev. /C 1.48 1.69 1.53 1.7 1.38 1.68 1.4 1.92
2% LST difference 3.39 3.29 2.85 2.48
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Fig. 4 Land surface temperature images (LST) of each study year (the brighter the image, the higher the LST)
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Fig.5 Change detection images, FVC change, LST change
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Fig.6 Regression analysis of the relationship between fraction vegetation cover and LST ( Equations are significant at 0. 001 level)
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