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Abstract; The vegetation temperature condition index ( VITCI) has been widely used in drought
monitoring, which is in the assumption that their shape of the scatter plots of normalized difference
vegetation index (NDVI) and land surface temperature ( LST) was a triangular at a regional level. Bsaed
on the vegetation temperature condition index ( VTCI) drought monitoring results retrieved from the
moderate-resolution imaging spectroradiometer (MODIS) data products ( MODIS-VTCI) and the relative
VTCI derived from the Landsat OLI/TIRS products ( Landsat-VTCI) in the Guanzhong Plain, China, the
MODIS-VTCI was transformed from a coaser resolution of 930 m to a finer resolution of 30 m by using the
point spread function, called PSF-VTCI, and the PSF-VTCIs were validated for their quantification. The
results showed that there was good agreement between the PSF-VTCIs and the Landsat-VTCIs terms of
their correlation coefficient and structural similarity index. The correlation coefficients between the PSF-
VTCIs and the cumulative precipitation were similar to those between the MODIS-VTCIs and the
cumulative precipitation, which were both larger than those between the Landsat-VTCIs and the
cumulative precipitation, indicating the PSF-VTCIs were not only related to the space heterogeneity of the
Landsat-VTCIs but also the accurate quantitative drought monitoring results of the MODIS-VTClIs.
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Tab.1 Linear correlation coefficients between

cumulative precipitation and VTCIs

ZitafE/d Landsat-VTCI ~ MODIS-VTCI PSF-VTCI
10 0.1542 0.246 1 0.1790
20 0.588 5" 0.733 4" 0.6953 "
30 0.4580" 0.6052 " 0.5520"
60 0.6702 ™" 0.8261 "™ 0.796 2"
90 0.6599 " 0.823 1™ 0.7912 "
180 0. 666 9 ™" 0.773 4" 0.7665""

T ey s Il s FOR B8 2 2% PR K F 3 528 0.05.,0.01 Al
0.001, F[H,
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5 BT FEKBES [a] A AH DG (3R 2) KRB, 4 Bt
JK B a] 43 81 28 10 4,20 d F1 30 d B}, MODIS-VTCI |

PSF-VTCI F1 Landsat-VTCI 5 21 & 7K I S 8] 11 48
KA =5 Bt R K i ) i AH S ML — 35, R
PSF-VTCI 1 MODIS-VTCI 5 2 3 & /K BE S [8] (4 4H
KM, — 3 KT Landsat-VTCI 5 231 K B
SRR OAH OC PR, X sE g5 Rk B, PSF-VTCI Al
MODIS-VTCI 53t 30 d P i) 23R K i f 23 ok
B SP- T) 24 EL A AR 1 R DG 1, R T ) b S e 2% B I
BN T 20, B A€ &R, H PSF-VTCI
1 3T S 4 4 T Landsat-VTCI,
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Tab.2 Linear correlation coefficients between

cumulative anomaly precipitation and VTCIs

ZitHtE/d  Landsat-VICI  MODIS-VTCI PSF-VTCI
10 0.1027 0.2350 0.167 4
20 0.550 1" 0.7437 " 0.705 6 ***
30 0.4282" 0. 600 8 ** 0.5479*
60 0.6333 " 0.818 3" 0.789 2 "
90 0. 600 6 *** 0.803 4 *** 0.773 0"
180 0.494 5" 0.742 5" 0.739 6"
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e VAT R RO B 4 (9 VTCT B2 45, ik A
R ZBOMEE A FA L BEAE A PR 48 AR . A G R Bk
% ,6 5t Landsat-VTCI 5 PSF-VTCI 5% 14 8] i 48 ¢ &
H3y3ik0.6270 LA (3R 3), BEH] 38 ARG I B R 4
o AT R LB R B, 6 St 1R 19 PSF-VTCI 5
Landsat-VTCI [8] iS5 HLLRE S 88 K, fe /Nl 0. 613 1,
P PSF B& R E #:4 /¥ VTCI 5 Landsat-VTCI ) 23
1) 25 ) 7R b 3 2 ) 5 SO 49 2650l M O, AR RLE 4
S5 BE L N OR 1 1 2 1 AIE A XS SRR AR AE . A
6 5= Landsat-VTCI 5212 5 PSF-VTCI 52 1% [a] i) 4 o2
RIS M AL 1 A8 A R B, & /B
FRAERT [E] 2% 2016 4 3 7 thh) (127/36) , e KA
HILAE 2015 4F 4 A F A) (127/36) , i B Landsat-
VTCI 5 PSF-VTCI [1] f{) AH 5 28 KR 25 #4 A ALLEE 7 A2
PR — 2, B RO e 4 45 SR 8l YR , PSF e R
W W ABOR B

% 3 Landsat-VTCI 5 PSF-VTCI [g §y#8 < & £ fn
SEE

Tab.3 Correlation coefficients and structural similarity

between PSF-VTCIs and Landsat-VTCIs

] MHERE S AEE
2014 4E 3 H HhAj (126/36) 0.778 4 0.753 9
2015 45 T A1 (126/36) 0.784 9 0.728 0
2015 4F 4 H T4 (127/36) 0.797 0 0.790 6
2016 4¢3 H dh4 (127/36) 0.6270 0.613 1
2014 4£ 3 H dhAj(128/36) 0. 695 4 0.641 1
2014 465 J dhAj(128/36) 0.783 9 0.7513
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Fig.2 Frequency distribution diagrams of MODIS-VTCls, Landsat-VTCls and PSF-VTCIs
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