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Abstract For the inversion and spatial-temporal analysis of the surface soil moisture content in the source region of the Yellow
River the temperature vegetation drought index TVDI was calculated in this study. The linear relationship between the LST/
NDVI slopes for different pixel scale windows and the measured surface soil moisture content was constructed. The fitted results for
different pixel scale windows were also compared. The results show that the fitting result for the 9 x 9 pixel window regression
coefficient R* = 0.76
coefficient R? = 0.76 since the value of the RMS error between the
simulated results and the measured data in summer is 0.09 which satisfies experimental requirements

is better than that for the other pixel scale windows the inter-seasonal fitting accuracy regression
is better than the long time series simulation results
the surface soil water
content can be estimated based on the short time series soil moisture inversion in the source region of the Yellow River.

Key words temperature vegetation drought index surface soil water content pixel window source region of Yellow River

vegetation index NDVI
1

Nemani
I3 LST/NDVI
/ Goetz 2 LST/NDVI

land surface temperature/normalized
difference vegetation index LST/NDVI 13 8 km NOAA/AVHRR
LST/NDVI 9x9 LST/NDVI

69 Moran '° 1981—1994
14 1 km MODIS 49 x 49
LST/NDVI 2003
normalized difference 8—10
40830639 973 2010CB951101
1986 — E-mail chenliwen86 @ 126. com
6 - 2012 32 4 Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn



LST/NDVI 1 km
DEM
LST/NDVI 2006  3—11
10cem 6
10d 1
” 2
2006 65—321 2.1
MODIS LST/NDVI temperature vegetation drought
index TVDI 6
65—321 T Ts - Tsmin Ts - Tsmin 1
B Tsmax - Tsmin T a + bN - Tsmin
1 T TVDI N  NDVI T,
LST T, NDVI
3000 m T nax NDVI
Tiuw=a+bN a b
5.2~ -4.0C
12.20 ko’ 15.3% NDVI
205.1 w’
34.5% Toin = @' + b'N 2
13 ” a/ b/
T 0 1 T 0
T 1
T
2006  3—11
65—321 NDVI  MODIS NDVI LST/
16d 1 km NDVI 1 LST/NDVI
MOD13A2 8d 1 km
MOD11A2 ENVI 1
environment for visualizing images NDVI
NDVI
NDVI NDVI NDVI
2678 ¥+44 48 (P89 i: 27215 4789 wE0R2 i:j] 2 P23 Aeline RSN
30 = 30
B =P
1) [ RE— 0k i
TP 122400320 . : S 27140 : =347 488
0 02 04 06 08 10 0 02 04 06 08 10 i D2 04 06 08 10
DV NIV NDVI
() Bl4sh by S IALA el BT R
jg_ 200 4830 K078 ig Gy 20Ssa3a R093
e 30 o 30t . e
@ 7 20
| FR— i "o —
- =2.004-13.17 L F=2.020-11.18 _lg ' V=T 54r1237
0 02 04 06 08 10 0 02 04 06 08 10 0 02 04 06 08 LD
NDVI KDV NDVL
(d) 1935 (&) F209 4 (Fy 5225 42
1 LST/NDVI
2012 32 4 Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn -7



NDVI
R? 0.8
LST/NDVI
1
1 a b a b 1
TVDI 1
NDVI
0.1 0.1~
0.9
0.9
0.1~0.9
LST/NDVI
1 LST/NDVI
65 y=-23.55x+26.66 0.81 y=10.36x-1.32 0.84
81 y=-30.72x+31.34  0.89 y=11.62x-1.33 0.81
97  y=-39.84x+41.35 0.92 y=15.60x-1.63 0.81
113 y=-33.08x+45.81  0.93 y=23.95x+0.27 0.88
120 y=-30.69x+44.47 0.95 y=13.18x+1.71 0.87
145 y=-26.78x+44.48  0.89 y=12.24x+3.3 0.9
161  y=-27.21x+47.89  0.82 y=12.74x+1.4 0.85
177 y=-23.2x+47.38  0.94 y=3.47x+8.48 0.89
193 y=-20.98x+46.15 0.91 y=1.99x+13.16 0.81
209 y=-20.03x+48.80 0.81 y=2.02x+14.18 0.88
225 y=-21.05x+43.44  0.93 y=7.54x+2.37 0.83
241 y=-16.23x+37.05 0.84 y=525x+4.85 0.87
257 y=-16.85x+35.77 0.87 y=9.96x+2.39 0.86
273 y= -9.84x+27.92 0.81 y=10.99x+0.91 0.83
289  y=-24.52x+30.89 0.8 y=10.83x+1.34 0.8l
305 y=-24.41x+28.65 0.94 y=10.01x+0.51 0.89
321 y=-28.13x+25.02 0.87 y=324x+1.13 0.91
2.2
15
LST/NDVI
R=Ry-T Ry - Rp 3
R R
R\x'zl RD
Rp=c+dx ¢ d
X RD
9%x9 49 x 49
2 LST/NDVI
9%x9
8- 2012 32 4

a1
=2}

0.8

0.6

0.4

AR K

0.2

0.8

0.6

0.4

TAEA & KR

0.2
-1

NDVI

49 x 49

R2
R?> 0.70

LIEATIR K B

X K

Tel 025-83786335 E-mail jz@ hhu. edu. cn

R®>  0.65 49 x 49
R? 0.53

9%x9

¥=0.02x+1.04
i R R*=0.65

TR 4

1 1
-35 -30 -25 -20 15 -10 -5 0

LST/NDVI #}#
() 9x9 5T HE [

[ »=0.006x+0.94 o B
| R?*=0.53 3
“
*
20 -100 -80  -60 -40 -20 0
LST/NDVI #}2
(b) 49x491% )L 7T L
LST/NDVI
LST/
3 9%9
LST/NDVI
3 9%x9
0.76 49 x 49
2
LOFr  y=0.03x+1.02 LN
R?=0.76 S0
0.8
0.6
0.4
L4
02 1 1 1 1 ]
25 =20 -15 -10 -5 0
LST/NDVI %
(@) 9x9 4ot E N
1.0 - %
¥ =0.01x+0.92 S
0.8 R*=0.7
*
0.6 F
0.4}

02 1 1 1 1 1 1
-60 -50 -40 -30 -20 -I0 0
LST/NDVI #}5%

(b) 49x4944 e O

LST/NDVI

hitp // kkb . hhu. edu. cn



ENVI
2
145 0.45  0.73 145 0.88  0.76
161 0.45  0.49 161 0.86  0.77
177 0.77  0.72 177 0.8  0.85
193 0.90  0.88 193 0.73  0.70
209 0.86  0.86 209 0.49  0.70
225 0.74  0.85 225 0.87 0.8
145 0.74  0.79 145 0.74  0.78
161 0.81  0.79 161 0.87  0.79
177 0.80  0.81 177 0.91  0.87
193 0.55 0.5 193 0.85  0.87
209 0.69  0.78 209 0.70  0.77
225 0.76  0.75 225 0.82  0.89
145 0.84  0.79 145 0.89  0.77
161 0.93  0.79 161 0.63  0.58
177 0.86  0.80 177 0.71  0.73
193 0.75  0.77 193 0.76  0.77
209 0.48  0.60 209 0.71  0.77
225 0.76  0.73 225 0.99 0.8
2
0.09
94.4% 0.14 75%
0.10
2
145
0.28
LST/NDVI
2.3
4 6—38
0~1
161 6
0.5
193 7
225 8
161—225
0.7
0.5~0.8
2012 32 4

>

4
1 km MODIS 2006
LST/NDVI
LST/NDVI 9%x9
LST/NDVI
J . 2011 47
25 235-244.
J.
2011 34 3 50-55.
2011 4 35 86-88.
22

Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn



1
J. 2010 26 6 5-8.
2 .2004
J. 2007 23 1 60-62.
3 . M .
2004 370-372.
4
J . 1990 11 2 24-27.
5
J . 2006 38 12 1421-1425.

6

10

11

12

J . 2005 25 2 11-14.

J. 2000 11 4 387-391.
BP
J. 2010 28
9 19-21.
J. 2007 27
6 1-5
I 2007 27 2 85-89.

BREE R M METIN M O GEORGE F P. Transmissivity and
storage coefficient estimation by coupling the Cooper-Jacob
method and modified fuzzy last-quares regression J . Journal
of Hydrology 2008 353 267-274.
M .3
2002 162-170.
2011-12-01

9
4 . MODIS
J .
2010 28 4 19-23.
5 . TVDI
J. 2010 38 4 495-499.
6 . J
2008 10 2 273-278.
7 . TVDI
J. 2011 30 5 569-576.
8 . NDVI-
Ts J. 2010 36 10
78-83.
9
J. 2008 26 2
32-34.

10 MORAN M S CLARKE T R INOUE Y. Estimating crop water

deficit using the relation between surface air temperature and

11

12

13

14

15

spectral vegetation index J .Remote Sensing of Environment

1994 49 246-263.

NEMANI R R RUNNING S W. Estimation of regional surface
resistance to evapotranspiration from NDVI and thermal
IRAVHRR data J .Journal of Applied Meteorology 1989 28
4 276-284.

GOETZ S J. Multisensor analysis of NDVI surface temperature
and biophysical variables at a mixed grassland site J .
International Journal of Remote Sensing 1997 18 15 71-94.

J . 2007 25 6
12-17.
MODIS D .
2003.
TVDI I
2009 30 2 230-234.
2011-12-09

18

8

J . 2005 33 5 494-499.
9

J. 2009 29 3 69.

10

J. A 2009 24 3 321-325.
11 . “y”

J . 2007 27 3 21-23.
22 - 2012 32 4 Tel 025-83786335

12

13

14

15

E-mail jz@ hhu. edu. cn

.Y
J. 2007 27 6 50-52.
“ oy
J. 2005 23 3 53-56.
CFD
M . 2004 87-91.

WEBER L J SCHUMATE E D MAWER N. Experiments on
flow at a 90° open-channel junction J . Journal of Hydraulic
Engineering 2001 127 5 340-350.

2011-12-26

hitp // kkb . hhu. edu. cn



	F1: 
	F2: 


