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Abstract 

Vegetation Indices (VIs) obtained from remote sensing (RS) based canopies are quite 

simple and effective algorithms for quantitative and qualitative evaluations of 

vegetation cover, vigor, and growth dynamics, among other applications. In the study 

for modeling and estimated of density and percentage vegetation value of Artemisia 

Herba alba was used Green Difference Vegetation Index (GDVI), Normalized 

Difference Vegetation Index (NDVI), Optimized Soil Adjusted Vegetation Index 

(OSAVI), Soil Adjusted Vegetation Index (SAVI) by Landsat 8 ETM+ bands 

vegetation in the Fathabad of Darab plain, Iran in 2015. By software ENVI 

preprocessing, processing, geometric and atmospheric corrections were performed, 

and then vegetation index for the study area was calculated. Also, ArcGIS 10.2 

software for mapping of area vegetation was applied. Then the relationship between 

Vegetation Indices, density and vegetation value of Artemisia herba alba was 

determined. The results show that with increasing of percentage and density of 

vegetation, the value of vegetation indices increases. Finally, in order to determination 

of suitable elevation of growing of Artemisia herba alba was determined relationship 

between elevation and percentage of vegetation. The results show that the best 

elevation for growing of Artemisia herba alba was 1767 to 1782. 
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1. Introduction 

Remote sensing (RS) for vegetation studies use data by satellite sensors that measure 

wavelengths of light absorbed and reflected by green plants. RS of vegetation is mainly 

performed by obtaining the electromagnetic wave reflectance information from canopies 

using passive sensors. The reflectance from vegetation to the electromagnetic spectrum is 

determined by chemical and morphological characteristics of surface of leaves (Zhang and 

Kovacs, 2012).  

Vegetation Indices (VIs) extracted from light spectra range can be attributed to a range of 

characteristics beyond growth and vigor quantification of plants related to yield (Foley et 

al., 1998; Batten, 1998). Therefore, Vegetation Indices obtained from the spectra range can 

be used as a proxy to assess stomata dynamics that regulates transpiration rate of plants. 

However, the applicability of remote sensing and its different VIs extracted from these 

techniques usually relies heavily on the instruments and platforms to determine which 

solution is best to get a particular issue (Xue and Su, 2017). 

According to the importance of the Vegetation Indices, the present study is an attempt to 

determine the relationship between percent and density of the vegetation and Vegetation 

Indices (VI) for Artemisia herba alba.The Artemisia herba alba or A. sieberi is a medicinal 

plant that some pharmacological effects of A. sieberi plant such as spasmolytic, vermicidal 

(1), insecticidal (2), anticandidal (3) and asexual reproduction inhibition of some 

filamentous fungi (4) were confirmed (Mahboubi and Farzin, 2009). 

A study on A.herba-alba species collected from Sinai and Israel desert showed that 

Siniol, Thujone, Borneol, and Pinene were the main groups of combinations found in the 

plant; so that their concentration was a factor of their habitat (Feuerstein et al., 1988). The 

Pasture Technical Office started to collect and code plants in the pasture and commented on 

the capacity of Artemisia and A. sieberi in particular in 1991 (Rabie et al., 2007). confirmed 

the title A. sieberi after phytochemical studies on 34 species of Artemisia in Iran and 

Artemisia herba alba from Spain and A. siberi from Palestine (Rabie et al., 2007). Mirza et 

al. (1998) extracted and studied essence of species of Artemisia genus and A. sieberi in 

particular from quantitative and qualitative viewpoint (Mirza et al., 1998). Also, 

Mozafarian (1996) was determined the habitats of Artemisia herba-alba in Iran.  

In order to Determine the relationship between percentage and density of vegetation was 

used vegetation indices. Many studies on the use of remote sensing techniques and 

vegetation indices in agriculture and natural resources are done (Arzani et al., 2009). using 

indicators SAVI (Soil-adjusted Vegetation Index), MSAVI (Modified Soil Adjusted 

Vegetation Index) and PVI have proposed to estimate the crown of Vegetation. In northern 

China, Bao et al (2009) predicted winter wheat biomass and Ren et al (2008) monitored 

winter wheat yield using data from Modis, and Koppe et al (2012) estimated estimated 

winter wheat biomass using Hyperion data. Vegetation index NDVI (Normalized 

Difference Vegetation Index), NDVI-RE (Red Edg NDVI), msR-RE (Modified Red Edge 

Simple Ratio) and Curvature demonstrated that the spatial and temporal variations in leaf 

https://www.hindawi.com/68243190/
https://www.hindawi.com/38730909/
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area index (LAI) as well can be estimate (Tillack et al., 2014). Ren et al (2011) showed that 

the linear model based on NDVI (862, 693 nm) relative to the index, SAVI is composed of 

887 and 685 nm bands had a better estimates of green biomass of the desert steppe. Baihua 

and Burgher (2015) stated that the vegetation index NDVI is a good indicator to identify 

and assess long-term changes in the areas of vegetation.  

Allbed et al., 2014 determined relationship between soil salinity and vegetation indices 

derived from IKONOS high-spatial resolution imageries. The results show that among the 

investigated indices, the Soil-Adjusted Vegetation Index (SAVI), Normalized Differential 

Salinity Index (NDSI) and Salinity Index (SI-T) yielded the best results for assessing the 

soil salinity of cultivated lands with dense and uniform vegetation.  

Modeling vegetation was used Yospin et al. (2015) parameterized Fire BGCv2 to 

identify the effects of different levels of ignition suppression on landscape-level patterns of 

vegetation and successional dynamics in sub-alpine Tasmania. The results show that 

because the distribution of vegetation types was unstable temporally and across stochastic 

replicates, present distributions may be a legacy of previous climate, Aboriginal fire 

management, or both. 

The study area aim is modeling and understanding the behavior of Vegetation Indices for 

Artemisia herba alba in the Fathabad Darab plain in Fars province, Iran. For determination 

of relationship between vegetation indices and Artemisia herba alba was used GDVI, 

NDVI, OSAVI, SAVI based on Landsat 8 ETM+ in 2015 years. 

2. Material and Methods 
2.1. Case study 

The case areas was located in east of Darab plain, Fars province, Iran. The locations of 

the case areas are shown in Figure 1. In the study for determination of relationship between 

vegetation indices and density of Artemisia herba alba fifty points were used that are shown 

in Figure 2. According to Figure 2 distribution of points were quite randomly. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Position of the study area 

http://www.sciencedirect.com/science/article/pii/S0016706114001372
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Figure 2. Position of sample points in the study area 

2.2. Methods 

In this study to calculate the Generalized Difference Vegetation Index (GDVI), 

Normalized Difference Vegetation Index (NDVI), optimized soil adjusted vegetation index 

(OSAVI),  soil adjusted index  (SAVI) have been used that the equations of each indices are 

in the following: 

Green Difference Vegetation Index (GDVI) 

This index was originally designed with color-infrared photography to predict nitrogren 

requirements for corn (Sripada, et al., 2006). 

 

      (1) 

Normalized Difference Vegetation Index (NDVI) 

This index is a measure of healthy, green vegetation. The combination of its normalized 

difference formulation and use of the highest absorption and reflectance regions of 

chlorophyll make it robust over a wide range of conditions. It can, however, saturate in 

dense vegetation conditions when LAI becomes high (Rouse et al., 1973). 

                       (2) 

The value of this index ranges from -1 to 1. The common range for green vegetation is 

0.2 to 0.8. 

Optimized Soil Adjusted Vegetation Index (OSAVI) 

This index is based on the Soil Adjusted Vegetation Index (SAVI). It uses a standard 

value of 0.16 for the canopy background adjustment factor. Rondeaux (1996) determined 

that this value provides greater soil variation than SAVI for low vegetation cover, while 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwjWpavut4TaAhWjA5oKHaZkAKMQFggmMAA&url=http%3A%2F%2Fwww.mdpi.com%2F2072-4292%2F6%2F2%2F1211%2Fpdf&usg=AOvVaw1GmN0qqFY_IpQigsxydq3K
https://earthobservatory.nasa.gov/Features/MeasuringVegetation/measuring_vegetation_2.php
http://www.exelisvis.com/docs/BroadbandGreenness.html#Soil
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demonstrating increased sensitivity to vegetation cover greater than 50%. This index is best 

used in areas with relatively sparse vegetation where soil is visible through the canopy. 

     (3) 

Soil Adjusted Vegetation Index (SAVI) 

This index is similar to NDVI, but it suppresses the effects of soil pixels. It uses a canopy 

background adjustment factor, L, which is a function of vegetation density and often 

requires prior knowledge of vegetation amounts. Huete (1988) suggests an optimal value 

of L=0.5 to account for first-order soil background variations. This index is best used in 

areas with relatively sparse vegetation where soil is visible through the canopy. 

 

                   (4) 

For preparing each of indices was used bands 1, 2, 3, 4, 5 and 7 Landsat 8 ETM + sensor, 

2015 years. Spectral characteristics of ETM + bands are shown in Table 1: 

 

Table 1. Spectral characteristics of Landsat 8 ETM +  

Spectral Band Wavelength Resolution 

Band 1 - Coastal / Aerosol 0.433 - 0.453 µm 30 m 

Band 2 - Blue 0.450 - 0.515 µm 30 m 

Band 3 - Green 0.525 - 0.600 µm 30 m 

Band 4 - Red 0.630 - 0.680 µm 30 m 

Band 5 - Near Infrared 0.845 - 0.885 µm 30 m 

Band 6 - Short Wavelength Infrared 1.560 - 1.660 µm 30 m 

Band 7 - Short Wavelength Infrared 2.100 - 2.300 µm 30 m 

Band 8 - Panchromatic 0.500 - 0.680 µm 15 m 

Band 9 - Cirrus 1.360 - 1.390 µm 30 m 

 

First, using ENVI v.5 preprocessing like geometric and atmospheric corrections were 

performed, and then vegetation indices for the study area was calculated. ArcGIS10.2 

software for mapping of area vegetation was used. Then indexes compared with land use 

map in order to determine best index for estimate vegetation in study area. 
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3. Results and Discussion 

The results of the vegetation indices maps (GDVI, NDVI, OSAVI and SAVI) in the 

study area show in the Figure 3. According to Figure 3, value of indices were high in the 

agriculture field for NDVI and low for OSAVI, SAVI and GDVI indices. Vegetation is low 

in the salt land. So salt land seen white color in satellite images (Prost, 2013). The OSAVI 

was between -0.43 to 0.89, SAVI was between -0.18 to 0.5, GDVI was between -0.06 to 0.2 

and NDVI was -1 to + 1. 

(a) (b) 

(c) (d) 

 

Figure 3. Vegetation indices of the study area. (a): GDVI, (b): NDVI, (c): OSAVI, 

(d):SAVI 

 

 

https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22Gary+L.+Prost%22
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In order to determine the relationship between vegetation index, density and percentage 

of vegetation indices 15 sample points were used that are shown in Figure 4 and Figure 5, 

respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) 

Figure 4. The comparison of vegetation indices in the study area and sample points 

plotted versus for the vegetation value (a) and value of the density (b). 
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The results of two Figures show that with increasing of percentage and density of 

vegetation, the value of vegetation indices increase. Finally, in order to determination of 

suitable elevation of growing of Artemisia herba alba was determined relationship between 

elevation and percentage of vegetation. According to Figure 5, the best elevation for 

growing of Artemisia herba alba was 1767 to 1782. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Relationship between elevation and percentage of vegetation for Artemisia 

herba alba 

 

4. Conclusions 

Remote sensing is the advanced tool for surveying. It provides the synoptic view of the 

area. Remote sensing satellites provide data with different spatial, spectral, radiometric and 

temporal resolutions. In the present study, the relationship between vegetation Indices, 

density and vegetation value of Artemisia herba alba were determined. Due to the 

importance of Artemisia herba alba in medical especially in traditional medicine, the study 

aimed to investigate this plant. Using remote sensing techniques in the study of vegetation 

has resulted in a low volume having access to a host of information with a high accuracy. In 

the study area, the relationship between indices GDVI, NDVI, OSAVI, SAVI and density 

and percentage of Artemisia herba alba were determined. With the increase of the 

percentage and density of vegetation, the value of vegetation indices increased. Finally, in 

order to determination of suitable elevation of growing of Artemisia herba alba was 

determined relationship between elevation and percentage of vegetation. Also, the best 

elevation for growing of Artemisia herba alba was 1767 to 1782. Generally, the results of 

the study showed that vegetation index compared with measured vegetation has benefits 

including reduced time, frequency of data and saving the cost and labor. 



66 M.Mokarram & A.R.Mahmoodi  / Journal Of  Radar and Optic Remote Sensing 1 (2018) 58–67 

References 

Allbed, A., Kumar, L., & Aldakheel, Y.Y. (2014).  Assessing soil salinity using soil salinity 

and vegetation indices derived from IKONOS high-spatial resolution imageries: 

Applications in a date palm dominated region. Geoderma. 230–231, 1–8. 

Arzani, H., Noori, S., Kaboli, S. H., Moradi, H. R., & Ghelichnia, H. (2009). Determination 

of Suitable Indices for Vegetation Cover Assessment in Summer Rangelands in South 

of Mazandaran, Journal of the Iranian Natural Res, 61(4), 997-1016. 

Baihua F. & Burgher, I. (2015). Riparian vegetation NDVI dynamics and its relationship 

with climate, surface water and groundwater, Journal of Arid Environments, 113, 59-68. 

Bao, Y., Gao, W., Gao, Z. (2009). Estimation of winter wheat biomass based on 

remotesensing data at various spatial and spectral resolutions. Front. Earth Sci. China, 

3(1): 118–128. 

Batten, G. D. (1998). Plant analysis using near infrared reflectance spectroscopy: The 

potential and the limitations. Australian Journal of Experimental Agriculture. 38(7) 

697–706.   
Feuerstein, I., Danin, A. & Segal, R. (1988). Constitution of the essential oil from an 

Artemisia herba-alba population of Spain. Phytochemistry, 27: 433-434. 

Foley, W. J. McIlwee, A. Lawler, I. Aragones, L. Woolnough, A. P. & Berding, N. (1998). 

Ecological applications of near infrared reflectance spectroscopy - A tool for rapid, 

cost-effective prediction of the composition of plant and animal tissues and aspects of 

animal performance. Oecologia, vol. 116 (3), 293–305.  
Huete, A. R. (1988). A soil-adjusted vegetation index (SAVI). Remote sensing of 

environment, 25(3), 295-309. 

Koppe, W., Gnyp, M.L., Hennig, S.D., Li, F., Miao, Y., Jia, L., Bareth, G. (2012). Multi-

temporal hyperspectral and radar remote sensing for estimating winter wheatbiomass in 

the North China Plain. Photogramm. Fernerkun. Geoinf, (3),281–298. 

Mahboubi M., Farzin N. (2009). Antimicrobial activity of Artemisia sieberi essential oil 

from central Iran. IJM Iranian journal. 1 (2), 43 – 48. 

Mirza, M., Sefidkan, F. & Ahmadi, L. (1998). Natural Essential Oil, Extraction Qualitative. 

Tehran, Institute of Jungles and Grasslands Researches. 

Mozafarian, V. A. (1996). Dictionary of Iranian Plant Names (Latin, English, Farsi). 

Tehran, Farhang-E-Moaser. 

Prost, G. L. (2013). Remote sensing for geoscientists: image analysis and integration. CRC 

Press.  

Rabie, M., Jalili, A., Azarnivand, H., Jamzad, Z. & Arzani, H. (2007). A contribution to the 

Artemisia sieberi (Asteraceae) based on photochemical studies in Iran. Journal of 

Botany, 13: 120-8. 

Ren, H., Zhou, G. & Zhang, X. (2011). Estimation of green aboveground biomass of desert 

steppe in Inner Mongolia based on red-edge reflectance curve area method. Biosystems 

Engineering, 109 (4): 385–395. 

http://www.sciencedirect.com/science/article/pii/S0016706114001372
http://www.sciencedirect.com/science/article/pii/S0016706114001372
http://www.sciencedirect.com/science/article/pii/S0016706114001372
http://www.sciencedirect.com/science/journal/00167061
http://www.sciencedirect.com/science/journal/00167061/230/supp/C


 M.Mokarram & A.R.Mahmoodi  / Journal Of  Radar and Optic Remote Sensing 1 (2018) 58–67 67 

Ren, J., Chen, Z., Zhou, Q. & Tang, H. (2008). Regional yield estimation for winter 

wheatwith MODIS-NDVI data in Shandong, China. Int. J. Appl. Earth Obs. Geoinf, 

2008, 10 (4):403–413. 

Rondeaux, G., Steven, M., & Baret, F. (1996). Optimization of soil-adjusted vegetation 

indices. Remote sensing of environment, 55(2), 95-107. 

Rouse J, Haas R, Schell J, Deering D (1973) Monitoring vegetation systems in the great 

plains with ERTS. In: Freden SC, Mercanti EP, Becker MA (eds) Third Earth 

Resources Technology Satellite-1 Symposium- Volume I: Technical Presentations. 

NASASP-351. NASA, Washington, DC, p 309. 

Sripada, R. P., Heiniger, R. W., White, J. G., & Meijer, A. D. (2006). Aerial Color Infrared 

Photography for Determining Early In-Season Nitrogen Requirements in Corn This 

project was supported in part by Initiative for Future Agriculture and Food Systems 

Grant no. 00-52103-9644 from the USDA Cooperative State Research, Education, and 

Extension Service. Agronomy Journal, 98(4), 968-977. 

Tillack, A., Clasen, A., Kleinschmit, B. & Forster, M. (2014). Estimation of the seasonal 

leaf area index in an alluvial forest using high-resolution satellite-based vegetation 

indices, Remote Sensing of Environment, 141 :52–63. 

Xue, J. and Su, B., 2017. Significant remote sensing vegetation indices: a review of 

developments and applications. Journal of Sensors, 1353691, 17. 

 Yospin, G. I., Wood, S. W., Holz, A., Bowman, D. M., Keane, R. E., & Whitlock, C. 

(2015). Modeling vegetation mosaics in sub-alpine Tasmania under various fire 

regimes. Modeling Earth Systems and Environment, 1(3), 16.  

 Zhang C. & Kovacs, J. M. (2012). The application of small unmanned aerial systems for 

precision agriculture: a review. Precision Agriculture, 13 (6) 693–712. 


