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1- Ratio Vegetation Index
2- Simple Ratio
3- Normalized Difference Vegetation Index
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4- Transformed Soil Adjusted Vegetation Index
5- Atmospherically Resistant Vegetation Index
3- Global Environmental Monitoring Index

4- Modified Soil Adjusted Vegetation Index

5- Normalized Difference Water Index

6- Enhanced Vegetation Index

7- Reflectance Absorption Index

8- Infrared Percentage Vegetation Index

9- Difference Vegetation Index

10- Mean Square Error

11- Root Mean Square Error

VoY



YFAA (V) ol (V) o IR g g (55908 9 pole (sla g dloxo

L AL b e et ld ol Ysans AiS e aods b i s IS b
2ol ) b i Gl e il S 550 et Llisde s Ll S glaeasila
Ll oz 2l 03 GEMI (ax s LS o lsgei VIS s Ol gieas 2l oS (slaaasiis
st b e 4 S GEMI sl ol ) IS 4 a5 L das o 0L
s 53 S e Vet ) S L e oS a8 el e el Sl o S
LS oo 3l GEMI (2l jialie 53 15 (So5 bl o pomm 53 S 55 f S il 46508
S olSin d2le L e I 4 s GEMI s ls (VL ol sainsolis o
st b o 53 S et G il el askd s et 100 B Ve L e
s GEMI sl ol ol stinsils 8 5550 2ol GEMI Lasls s 1, S S
100 5l L e S e Colg 3 e L o aels al 53 L e
Sl yio 4 s b a4 GEMI (a5 ls Ol s o A3l 4500 anad 5 aSSo 20
ol Bl o ol ol 53 e oty o GEMI (st 03y el i sins 0SS
Slaasio 5 alS ab sl asls oy aaly C3s il Col conles o] S S8

':j":qu L;QS

YY+ o

GEMI

b o
ly o el 93 GEMI Lasls BUE ol Jls gui -\ IS5

Vo g



U Gl 5 (oo il

33 S s OV s WS slhaasiine 4 Sl ALS b sl s li L5l e 5o
Sl s () dslee REN &6 (188)) 0y 8 5 ol ol 435 s Slallln 5558 51 ol
Slaiais 5 S el Gl bl 4 Sl LS ik slapatls Sl L5
Lsls @) edd Ol (g5 s Jlad
0/ X
dy/dx

REN =

Q)

d _ _ :
di §y=f(X) 05 5,5 sl » RMSE 0 (AS b ey (WS anslie X Ol js S

il e s sl sdiasOlE 0/X 5 O g S &bl gt ol
Glaamly min ol glast U S Gl sdiasOlis odd Jsles gl YU 3l

sl e gt Jld Olllald ffckw oarle gla el @ s a8 b

5 ) Ll b, o % #olal Dk 050 dle 26 ol laces Al s
oo o 03ls 0L gl (Y) dsles "VEN o6 O8E L s OLes 5 cupn (YooY G
Lsls &l alS il sla yaxls s
€
dy/dx
Gl Soilll SIS X g5, Y oo $lat € 5 ALS 2t le Y (oS aaiin X O 3 &S

VEN = M
C::U QL;.AJ:.:VEN desw‘ Lﬁ‘ U’;JJ wa‘ g_,.ll;u)\ J)JJL;O Mbu gfpﬁ Lsuoﬁbjw.a)
SNl 5L 3550 (3L swes slaesls 4 € Q;ﬁwsg",@zijlxjquEN

(08 X laadsles) Lsls byl | " ed il 2 OO (a5

dy
R = |— ™)
‘dx

1- Relative Equivalent Noise

2- Leaf Area Index

3- Absorbed Photosynthetically Active Radiation
4- Relative Noise

2- Vegetation Equivalent Noise

6- Relative Sensitivity (Becker and Chouhury)
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1- Relative Sensitivity (Gitelson)
2- Sensitivity Function
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Abstract

Identification of the best vegetation indices (VIs) for use in quantitative analyzes
of vegetation is one of the important issues for ecologists. The objective of this study
was sensitivity evaluation of vegetation indices to a stand volume for identification
of the best vegetation index (VI) in stand volume estimation using a statistical
sensitivity method. Also, another objective of this study was to compare results of
stand volume estimation using sensitivity function and the best subset regression. We
also evaluated sensitivity of VI relative to another VI using relative sensitivity
function. In this study, 99 plots 60mx60m each were used with systematic cluster
sampling method. In each plot, data on tree species, diameter at breast height, stand
height and geographic coordinates of each plot center were recorded. The vegetation
indices were created using Landsat ETM+ data. In order to analyze the relationship
between stand volume and vegetation indices, average digital number of pixels
within 2x2 pixels window were extracted from vegetation indices. The result of the
sensitivity function showed that NDWI and Greenness had high sensitivity compared
to DVI, RAI and GEMI in stand volume estimation, respectively. Therefore, NDWI
and Greenness were selected for estimating stand volume using satellite data. Also,
the result of the best subset regression analyses showed that DVI and NDWI were
best for estimation of the stand volume. The regression model with NDWI and
Greenness could better ?redict stand volume (adjusted R*=55.4%) comg)ared to DVI
and NDWI (adjusted R™=43.5%). This is a 12% increase in adjusted R". The results
showed that relative sensitivity of NDWI to GEMI and Greenness is high. Generally,
the sensitivity function expresses the change in sensitivity of a VI through the range
of allometric characteristics, it is irrelevant of the unit or magnitude of vegetation
indices and it tests the significance of the sensitivity with t-or-z statistic is useful for
evaluation of sensitivity analysis of vegetation indices and identifying the best
vegetation indices in quantitative and qualitative assessment of forested area.
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