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Vegetation Temperature Condition Index for Drought Monitoring in Keriya River Basin
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(1. College of Resources and Environment Sciences, Xinjiang University, Urumqi 830046, China;

2. K ey Laboratory of Oasis Ecology Ministry of Education, Urumgi 830046, China)

Abstract: Drought is one of the environmental problems caused by climatic changes and human activity in arid
and sem+arid regions. Study on regional environment aridity is very significant for regional eco-environment,
water resources management and agriculture. In this paper, vegetation temperature condition index (VT CI)
was used for drought monitoring in Keriya and Qira County, Xinjiang. From 2005 to 2010, study revealed a
gradual increase in the extent of drought in the study area. Southern mountain area has the quick speed to
drought, while northern area turns into drought slowly. During these five years, the average VT CI value of
southern mountain area has decreased with the value of — 0. 210 0; the average VT CI transformation values
of the central part of study area are 0. 071 3 and 0. 042 6, respectively, showing little trend to becoming wet; the
low er river reaches of Keriya River is becoming a little drier with the Vegetation temperature (VI CI) transformation

value of — 0. 045 6.
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[1] [2]

B

, , "1 Kogan 1990 1995
AVHRRNDVI LST

:2016-12-09 : 201014
: (40961025) ; (40901163) ; (201033122)
. (1983-), .( ), s s E- mail: abdulla_xju@ s+
na. com

. (1958-), .f ), 3 N N GIS | E-mail: tash@ xju. edn..cn



154

18

(VCI) (TCI), VCI , i
,TCI ,
2003 , Ramesh VI , ,
TCI Wang 2001 R . .
LST  NDVI , 530 km
(VTCI), 2004 , Wan EOS- ,
MODIS NDVI LST VTCI , , 80°03 — 82°
2005 Katou  Yamaguchi 57, 35°14 - 39°30 ,
(NDWI),NDVI  LST ,
(VWTI 1) VWTI2, ,
[2.5] , , ,
, 11.6C,
47.7 mm, 209~ 213 d
’ o 2 BRI L
. . 2.1
(NASA) TER
, RA/MODIS (http: //
(VTCI) ladsw eb. nascom. nasa. gov) , 2005 7 18
2010 7 18 1B
. M ODIS 36 , CHI1, CH2,
1 BT R CH31 CH32
1  MODIS 8
1 MODIS
/ m
1 620~ 670 nm 50 nm 250 128snr
2 841~ 876 nm 35 nm 250 201 snr
31 10.78~ 11.28 Pm 0.50 Um 1000 0.05NEAT
32 11.77~ 12.27 Pm 0.50 Pm 1000 0.05NEAT
: ;snr s NEAT
2.2 , (LST)
MODIS Level 1B Product User’ s Guidée” , ,
Planck R
CH1 CH2 1 000 m
, CH31 CH32
2.2.1 MK (NDVTI) YElﬁlme%L”+u (2
) : T — (K) ; h —Planck ;c
’ ; k —Boltzmann s A— ;L ——
NDV I , NDVI (1
NDVI
o 3 MEHCRE TR E( VT CI) e g
:NIR— ,  CH2;RED— .
. CHI VTCI NDVI  LST

2.2.2, AR A

[5.12]



4 . 155
7 ’
VTCI= Ymax(l-\h)— Y-(NL)- (3) sa, b, a,b
Yiavi + Ymin(vi) Y max( Ni) Y win( Ni)
Yuwaxniy= a+ N i, Ywini)= d+ bNi (4) , a, b, a/, b
: N1 NDVI ; 0~ 1,
Yinvi Ni 3 Yimaxviy, Ymin(ni) a, b, a’, b
NDVI 2
2
a b a b R, R!
20050718 326.8900 - 53.7100 268.5400 43.2020 0.9893 0.9838
20160718 335.4300 - 74.6760 264.6300 69.6010 0.9955 0.9702
:R2Z R2
2 s LST- NDVI 0.0713 0.042 6, s
s 0. 98 LST- NDVI 3
VTCIzms VTCIZH() (VTC‘IZOIO_ VTCIZ)OS)
A 0.6964 0.4864 - 0. 2100 -
(VT CI) B 0.0963 0.1676 0.0713
1 C 0.0561 0.0987 0.0426
o e D 0.1210 0.0754 - 0. 0456 -
A —
a 20054
(2
*
" .48 ‘o % | +39°
35km 0
_ s
A .B ,C ) 38°
SVTCl 0~ 1,
1 2005 2010
y Al '370
4 SHEth STk
( ) e
A, B, C D
, 500 km”, VTCI , .
3
3 )
2005- 2
2010 A D ) A
VTCI - 0.2100, , 4 , VTCI ,
(D ) VvTd - 0.045 6, > 4

. 2005 2010
’&%‘31994-&)13’China Academic Journal Elé[cr{‘rgr%ic Publishing House. All r?glhls reserved. http://www.cnki.net



156 18
: (650 km”) ; (D )
2005 0.7537 2010 0.559 4, - 0.0456, ; (B,C
- 0.194 3, , ; ) 0.071 3 0.042 6,
(395 km?) 0.206 2
0.181 0, ~0.0252, : (2) :
; (200 km’) : :
, 0.136 1 0. 068 5; ,
(150 km*) . (3) .
2005 0.173 0 2010 0.1510, ,
- 0.022 0, ) ,
4 (VTCI)
VTClxos VT Claono (VT Clyy o= VT Clyygs)
0.7537 0.559%4 - 0.1943 -
0.2062 0.1810 - 0.0252 -
0.1361  0.2046 0. 0685 + [1] Mishar A K, Singh V P. A review of drought concepts
0.1730 0. 1510 ~0.0220 _ [J]. Journal of Hydrology, 2010, 12: 202-216.
:_ . [2] , . . [J].
,2007,26(6): 892-897.
2005 3] , ’ ,
K ’ [J]. ,2007,30
; 2010 (1):22-29.
) [4] ) . [J].
, , 2007,30(5): 70+707.
, [5] Naresh Shakya, Yasushi Yamaguchi. Vegetation, water
[13] , 2004 and thermal stress index for study of drought in Nepal
224 882 2005 227 300 ., 2009 and central northeastern India [ J] . International Journal
245 100 of Remote Sensing,2010,31( 3/ 4):903-912.
[6] , . )
’ ’ [J]. ,2007,30( 5) : 60-65.
VTCI [7] Quiring S M, Ganesh S. Evaluating the utility of the
B 00 kmz’ Vegetation Condition Index (VCI) for monitoring mete-
5 395 km’ orological drought in Texas[ J]. Agricultural and Forest
R Meteorology, 2010, 150: 336-339.
, [8] [M].
, 2003.
[9] MODIS Characterization Support T eam. MODIS Level
1B Product User’ s Guide[S],2003.
[10] Kaufman Y J, Justice C, Flynn L. Monitoring global
fires from EOS-MODIS [ J]. Journal of Geophysical
’ Research, 1998, 102(29) : 611 624.
[11]  Justice C O, Giglio L, Kaufman Y, et al. M ODIS fire
JERRTN products [ J]. Remote Sensing of Environment, 2002,
5 4w 83:244-262.
MODIS , [12] Wang Pengxin, LiXiaowen, Gong Jianya, et al. Vege
tation temperature condition index and its application
’ for drought monitoring [J]. Geoscience and Remote
(1) 2005- 2010 Sensing Symposium, 2001, 1: 14+ 143.
s > > [13] . [M].
(A ) —,0. 210 0, .2005- 2010.



