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Multrscale spatial analysis on NDVI and topographical factors using waveet

trandorm
L | Shuangr Cheng' , GAO We-Ming® , ZHOU Qiao-Fu' LIU Fengr Yuan' (1. College o Emvironmental Sdences, Peking Uriversity; The
key Laboratory for Earth Surface Processes, Ministry o Education, Bejing 100871, China;2. Colege d Emvironmental Sciences and Resource, Heba Normal
University , Shijiazhuang 050016 , China) . Acta Ecologica Sinica,2006,26(12) :4198 4203.
Abgract : It is now widdy recognized that ecologica andyss results are sendtive to the resdlution of the ource data. Wavelet
trandorm is a fashionable tool of slving scde trandorm in geosciences and ecology due to their advantages of muiti-reolution. In
this sudy , the wavelet trandorm was applied to andyze the correlations between NDVI (Normalized Difference Vegetation Index)
and topographic factors on dfferent scales in the Tibet Hateau. By discrete wavdet trandorm for goatia sanpling data dong
longtude 87°E and 90°E, latitude 30°N and 33°N , muiti-scae patterns of NDVI and DEM were examined. Daubechies wavelet |
a conpactly supported wavelet with extremd phase and highest number of vani shing noments, was chosen as a nother function to
deconpose the NDVI and the geogrgphical factors into multi-scale wavelet codficients repectively according to the source data
pattern. The results of wavelet codficient variograms show that NDVI aid patterns exig two dominant scaes of 4 km and 25
km, and a co-domnant scae of 12 kmin longtude and latitude directions. Topogrgphicd indicator DBEM exhibits a dominant
gatid scde o 12 kmin latitude direction, and a dominant gatial scde of 25 kmin longitude direction. The fact of synchromous
variance peak of 25 kmin 93 E suggests that tightly-coupled rdationship exigs between NDVI and DEM.

Multi- scdle corrdation relationships anong NDVI and geogrgphicd factors were d examined by usng sanpling data of
goatid resolution 0. 1°. Results sugges thet the corrdation is scae dependert , i. e. dfferent scdes have different codficients
among the factors. |he coeficient va ues between NDVI and topographica factors such as devation, CTl (Conpound Topographic
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Index) , agpect and dope are larger in coarser scaes than those in finer scaes, which suggest that topographica factors have
important roles on ocortrolling NDV|I patternsin a larger scde.
Key wor ds:wavdet trandorm; gatid multi-scae andyds; DEM ; NDVI; Tibet Hateau
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2 Tablel Sampling data o sudy area
4 , cTl DEM NDVI
NDV| Sanple No. Agpeci  Hope
’ 549 296.882  175.731  10.659 5233.725  0.828
, 610 274.199  174.818  11.276 5255.350  0.625
NDVI 682 264.515  172.774  14.165 4798.014  0.641
261 298.491  178.710 8.199 5520.975  0.475
, NDVI 306 330.686  179.327  10.108 4866.445  0.442
4000 352 358.851  171.126 8. 7% 4894.041  0.389
398 298.735  177.228 8.140 5369.443  0.764
o x o
m I'x1 .DEM NDVI 611 303.247  168.749  11.527 4867.665  0.899
) 683 310.257  174.213  12.697 4445.855  0.832
NDV| 756 277.292  171.562  16.424 4233.277  0.330
' ' 833 242.635  184.374  16.053  4677.582  0.159
) ) 915 268.455  178.127  13.941 4841.236  0.144
217 394.600 176.771 7.3% 5254.185  0.711
262 285.563  176.466  10.618 5528.433  0.299
! ! 307 283.444  169.795  11.925 5213.204  0.341
, 353 355.636  178.552 9.621 4625.211  0.246
NDVI 399 290.967  177.047 9.773 5046.088  0.264
, CTI NDVI
2 NDVI
! ! Table2 Multi-scale correlation between NDVI and topographic factors
, , , based on wavdet codficients
CTl , NDVI
Wavelet  Qorregponding CTI
! ! variance sde DEM Sope Aspedt
, NDVI di  0.25x0.25 -0.0574 -0.0861 0.1230 - 0.0133
' ' NDV I dz 0.5%x0.5° -0.0840 -0.0101 0.0449 - 0.0302
ds 1x1° -0.3578 -0.0666 0.1189 - 0.1518
ds 2x2® -0.3300 - 0.2404 0.0603 0.3131
, NDVI ds 4x L -0.1670 - 0.3812 0.2790 0. 4900
. 0.45 cd; 0.25x0.25 -0.0573 -0.0867 0.1235 - 0.0130
' ' cdp 0.5x0.5° -0.0842 -0.0107 0.0459 - 0.0308
- 0.26, 0.39,CTI 0.1 cds 1x1° -0.3635 - 0.0691 0.1227 - 0.1487
cd, 2x2 -0.3306 - 0.2405 0.0598 0.3127
ods 4xL -0.1680 - 0.3774 0.2761 0. 4839
4.2

. . , ;(2)
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