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Identification of Ecosystems Based on Vegetation Indices
Selection Algorithm and Decision Tree
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Abstract; Vegetation indices can reflect the spectral characteristics of different ecosystems and render
remote sensing images easier to interpret, which are widely used to identify the ecosystem distribution
patterns. A vegetation index is a specific expression for describing green vegetation, and its effects are
inconsistent in different environments. The selection of a vegetation index needs to be combined with the
characteristics of the application environment. Currently, selection of vegetation index is mainly based on
the physical meaning of a vegetation index, which disregards its adaptability in the study area and leads to
inconsistent research results. The correlation coefficients between vegetation indices were integrated into
the vegetation indices selection algorithm based on Mahalanobis distance, and then a decision tree model
was constructed based on the most suitable vegetation indices of the research area which were determined
according to the selected samples. Taking Yongfeng County of Jiangxi Province as an example, it was
attempted to identity the distribution pattern of ecosystems. Using this method, the ecosystems needed to
be extracted were firstly determined and the relationship between ecosystems and decision tree nodes was
established. Then, six different surface features, including wetlands, forests, grasslands, farmlands,
urban and bare land, were classified. The overall accuracy of identification by the method was 89. 11% ,
which was higher than that of the traditional methods. Taking wetlands as an example, the classification
accuracy of vegetation indices determined by the vegetation selection algorithm was 91. 62% , which was
higher than the common vegetation indices that had an accuracy of 87.60% . The results indicated that
the vegetation indices selection algorithm developed was applicable and effective. The method was a
valuable and applicable tool for the extraction of regional ecosystem types and ecosystem management.
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Fig.2 Correlation analysis among vegetation indices
2 VS 2 N p . .
= e A L= i~ i i s Ty
Ll [Q B B 2 — T BE 8 A S50 et A A 2500 ) AH A I,=CUf, (f;eC,IP;l <R) (6)
~ 20]
JERSEEE Y B 2 AR AR i LR ) C=Culfit (fi=max(D)) (7)
Ay 7
jvxi\xj,)ﬂﬂﬂﬁrﬂglﬁﬂ%%&ﬂﬁ%mxﬁ S=S-f (8)

d__: (xi—xj).lxsfl

Yy

(x,'_x/> (1>

LERS RGeS RPNET B (I
(1) T155 45 A B 5 8] /1) Pearson H ¢ R 4L
b Coy(x,,x;)

A P—— MRS A R B
Coy(x,,x,)—x. 5 x, W%
D(x,)—x W52
D(x;)—x, (77 22

() WIha Ak C, 1T & A 38 R G ISR AE AR 1 48 2K

D REE R EE S D, ¥ D e KA XS I A

BRI C

(2)

Sow =f; (D, =max(D)) (3)
C=CUlf,.} (4)
S=S8~fim (5)

L C— Wk R RS

S—— MBS

e 15N 5 SN LR K E o F

) Wil 2 1P, <R MIEBHRIRS C BIEN T,
HWREEESRERMM S RIEBYEES DK D
Hh B BRI A AR AR E MR € by &l 2K
& R HLO0.34,

(A)ERLERG) , HEIREFWERIEHRS C
rhRE B 8 E5 R A G R B 4 XTE K T 0. 34
C=CUf (feS,IP,l <R) (9)
1.2.3 JEFHRRHN A A B RS G BRIk
R FHAS SCHR HS A 4 48 8GR 25 07 7, L ENVI
FCART 5530, b st e SRR 43 RS 7R R 1) 0700 A 2
RGEHRA e oA, EAE R 1 2.2 W i Sk i
DRGSR , FEAR 3 CART 559 35 B AR
RUE, R BUE S R RRE R

2 HRE5SMN

2.1 RERRE

R AR SCAR H B A e e R T 1, i S U
fﬁiﬁﬂi?‘&%?L*ﬂiﬂf‘ﬂzﬂﬂét,a,\/vu,%Eiﬁﬂ‘ﬁﬁiﬂl
EMEHE . BB RGAE B UI I E S PSR
BEARITE LA 3

(1) 1% 4t A 25 R B8 AR 1 b 2E 285 R G M5 B 48

HEAJE A SC 4 Y B Al w48 B B, R A
MNDWI F1 ¥ 4t 22 {6 #0 #% 45 % ( Transformed
difference vegetation index, TDVT) , i i % & & {6 42
WO A S R G AR IR S B o RSG5 b Al
MBS RG, R E S B BR8] 4 W]
RS R G R MNDWI B & & T HAb A 25 &



% 6 1) P S o TR U RS KO0 5 Ak R e R Y A 25 AR SR 197

MNDWI> 0.68
HTDVI<0.6077
Y @

A
FHASRS

Fig.3 Ecosystem information extraction based on decision tree
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Fig.4 Comparisons of vegetation indices of different ecosystems
(4) #H I 5 2 sk S B4 GER AL, b, AROPR I RAR M T ORS BE

CL S A FH A 30 B L b 7 AT B S 4k SAVI B R R, A A iR 22 e A uR 22 BN Ml R B
I PG 5 i R, 3B R R b o R S SR ARk H R A 53 IR 3 B A M A 2 X R B G 1R 1Y 4y
(Iron oxide ratio, 10) | A 52 [ X 45 %% ( Burn area e WEoT X R %5 U0 AH oG, B.45 5 0] i 2 ] & S
index, BAT) | 5 [ IE 89 5% ¢, SAVI K F 0. 204 7] 1), R,

P A5 R 10 KT 0.753 \BAL/hF 0.025 Al 1A KFEEAESRGES B AR LK S, Rk
A S O S R M R AERGERAFERERMNESRERY, A 52
2.2 AFRGEXRBAMNRERE Em B 76. 93% s HUCRAR I A S R4, 25

MR B 3 7 B DR SRR B R U AR S Rk B 16.27% , 1 B0 A 76 F 58 X I i A 38
TIPSO L BEAT PR (R 1) o BV ESE FIrP AR S s R IR 30 M 0 e A S R

89.11% ,Kappa ZEH 0.90, B IFH X 70 T A S R il 4 LT R Y 3. 65% 1.90% 0. 81% F1 0. 44% .,



198 & A Bl B ¥ i

2019 4

K1 RRWOEBE

Tab.1 Extraction precision of decision tree
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Fig.5 Ecosystem types map of Yongfeng County
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Tab.3 Accuracy of ecosystem identifications

by different vegetation indexes
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