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Regional characteristic scale of NDVI based on wavelet analysis
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Abstract; Scale is the highlight of the eco-environment, Characteristic scale is the optimized spatial measurement size to
identify the heterogeneity of landscape. The study selects 6 ecological sampling lines including three latitudinal lines and
three longitude lines as the research area in Fuzhou city. By use of Landsat TM image, the study gets the information of the
Normalized vegetation index ( NDVI) for 6 sampling lines. Then wavelet is applied as the multi-scale analysis tool, the
regional NDVI information can be decomposed into a scale series:2' x900 m”,2> x 900 m’---2* x 900 m’. After calculating
the variance coefficient and entropy of wavelet detailed information in different scales, the results show that the
corresponding scales to the maximum of wavelet variance and entropy may make up the domain characteristic scale of NDVI.
By the way, NDVI domain characteristic scale for every ecological lines is clearly demonstrated. Finally, the study shows
that the domain characteristic scale of ecological lines in different latitudes is between 2* x 900m’---2° x 900m’, latitude
plays little role on the NDVI characteristic scale while the landscape diversity or complexity and disturbance from human
activity play important roles for the NDVI characteristic scale size in ecological lines. For ecological lines with different
longitudes, the domain characteristic scale is 2° x 900m’---2” x 900m’. From west to east, the characteristic scale increases
gradually, it accords with the decreasing gradients of DEM, slope and relief. Furthermore, the study promotes that the
regional NDVI domain characteristic scale in Fuzhou is under the control of the local NNE-SSW geological structure

direction which impacts on the change of local characteristic scales in the spatial range of 2' x900m’---2*> x900m’.
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Table 1 Location of ecological sampling lines

o Ho P AR FELTT TR BB/ m HL&FERE/m
a5 £ ) S .
L Geographical Sampling lines Length of Width of
Sampling lines . o N R
coordinates direction sampling lines sampling lines
Linel 26°26"29",118°52'8"—26°25'50",119°33"34" AVER AR 68970 30
Line2 26°5'11",118°35'30"—26°4'15",119°38'47" AVER AR 105630 30
Line3 25°46'16",118°26'16"—25°45'17",119°36'40" ENEER 117810 30
Line4 26°26'8",118°48'14"—25°42'57" ,118°47'34" AdbrmE 79830 30
Line5 26°3429",119°17'26"—25°33"47",119°16'16" EE[dEl] 112230 30
Line6 26°34'29",119°17"26"—25°33'47",119°16'16" AdbrmmE 81630 30
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Fig. 1 Location of selected ecological sampling lines in research
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Table 2 Regression equations between wavelet variances and scales of NDVI from different ecological lines

H L, N BT 2 -REMA R FHIE R BE
Ecological lines Regression equations of wavelet variance-scale Characteristic scale
1 y = =2x107%4% + 5x10 75x° - 0.0005x* + 0. 00242 — 0. 0061x> + 0.0077x — 0.0034  0.9949 4
2 y = =3x107%* + 5x107%%% - 0.00032 + 0.0008x — 0.0005 0.9428 4, S5HRAE R BE
3 y = 1x107%%* =1 x10 ~%4> =5 x 10 4% +0. 0003x — 0. 0002 0.9432 4
4 y = 5x107%x* — 8 x10 743 + 0.0003x> — 0.0003x + 0. 0002 0. 8239 5
5 y = 2x107%4% — 5x10 734 + 0.0005x* - 0.0022x° + 0.00514> - 0.0053x + 0.0021 0.9971 6
6 y = =7 x107%° + 0.0001z* - 0.0009+> + 0.0032% — 0.0041x + 0.002 0.9917 7
T BRA TR 2 R 27 B BOTRE , y REBAESHE FEREZEREEE T %
®3 TEESHLE NDVIH/MNEERHE-REMSFTE
Table 3 Regression equations between wavelet entropies and scales of NDVI from different ecological lines
H L ANBARS 5 B - RO LA T R FHIERBE
Ecological lines Regression equation s of wavelet entropy-scale Characteristic scale
1 y = =0.00012° + 0.0031x° — 0.0336x* + 0. 1782 — 0. 485542 + 0.6553x + 0.0076 0.9916 5
2 y = 0.0007«% — 0.01052% + 0.0517x + 0.2964 0.9535 4, GHHRER
3 y = 3 x10752° — 0.0007%° + 0.0062x* — 0.0255x% + 0.0385x% + 0.0223x + 0.3 0.9915 6
4 y = —0.0004x* + 0.0068x° — 0.04282? + 0.1192x + 0.2494 0. 9890 7
5 y = 0.0002x° — 0.0052x* + 0.0461x> — 0. 188342 + 0.3567x + 0. 1308 0.9787 6
6 y = —0.0001x° + 0.0034x° — 0.0337x* + 0. 16882 — 0.4444x* + 0.5954x + 0. 0483 0.9768 7
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Table 4 The domain characteristic scales of NDVI
LGS INBAR B 2 RUBE G BT 21 INBEAR BN RUBE S35 R FHIERBE IR
Ecological lines Results of wavelet variance-scale Results of wavelet entropy-scale Domain characteristic scale
FELR 1 Linel 4 5 4—5
FELR 2 Line2 4, S RHER 4, BRHIER 4, S RE
FELR 3 Line3 4 6 4—6
FELR 4 Lined 5 7 5—17
FELR 5 Line5 6 6 6
FELR 6 Line6 7 7 7

2.2 NDVIZEAN[A] £ BE R AL b AFAE ROBERT EL 2 A

RIER 4, EBFEL 1—HEL 3 LA NDVI RHAER BERIR] L FELR 1 IRHE R BESR 58 4—5 RBEE; ALk
2 HBUSSRAEREE (55 4 REE) ;HE4 3 MARHMER RS 4—6 RE . & MAESHAFIERENZR SHLH
SOWRHE % BE R AR HbTE RAR BE A2 AR S TR M2 6 0 A Ko

RIEE 2 iR 5, 7] IB B A BAELR 1 B NDVL 3 B 3R S R e de R B 3 E RS, * AR T
RN, EDFEL 1 WEFESTMER R Z S SR EEREN, T M LR BB %AE
BHLFHFTGE, K IURIL R HE R MEOTHE R & 50% , 7R A 2573 WA 00 5 HR ORI B B AAAK
BOTHRRZ) 5 21% , BESE XM B 4R M AR 29 5 21% , RESIR AL & 1% 2 o SRR RHE R EECh
2* x900m?---2° x900m’,
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Table 5 Statistical values of eco-environmental indicators for ecological sampling lines

G580 4 1 HL 2 L3 HL 4 LS HL 6
Statistic parameters Linel Line2 Line3 Line4 Line5 Line6
NDVI SEHME 0.5786 0.5157 0.5856 0.5493 0.5435 0.5048
RRME 0.7400 0.7219 0.7417 0.7310 0.7517 0.6974
f/ME 0.2857 0.1830 0.2500 0.1779 0.1793 0.2252
ik 0. 0647 0.1142 0.0711 0.0855 0. 1060 0.0970
SLOPE SEHME 17.30 11.02 16.58 14.07 10.39 7.88
RRME 46.78 53.19 55.19 47.00 44.92 43.00
f/ME 0.00 0.00 0.00 0.00 0.00 0.00
H#E 10.96 11.70 11.55 10.95 11.55 9.58
DEM SEHME 629. 81 329.94 379.18 515.41 279.24 165.55
BRARME 1350.00 963.00 1050. 00 1090. 00 924.00 550.00
f/ME 66. 00 0.00 50.00 50.00 0.00 0.00
T 323.42 286.68 227.13 288.50 235.56 151.01
HTEADAR B relief SEHME 97.54 71.19 98.39 81.75 58.11 50.41
BRARME 417.00 395.00 384.00 338.00 314.00 300.00
f/ME 0.00 0.00 0.00 0.00 0.00 0.00
T 64.94 74.23 69.93 62.61 60.83 51.73
ERRRAE R E

4—5 54 4—6 5—7 6 7

Leading characteristic scale
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