
587 

 

 

 

 

Evaluation of Remote Sensing Indices for Estimating Organic Carbon Content of Rangeland 

Plant Biomass in Lashgardar Protected Area 

 
3Soheila Sadat Hashemi, *2Farzaneh Sadeghi DehEbrahimi, 1Behnaz Ataeian 

 
1. Corresponding author; Assistant Prof., Department of Nature Engineering, Faculty of Natural Resources and 

Environments, Malayer University, Malayer, Iran. E-mail: attaeian94@gmail.com 

2. MSc. in Range Management, Department of Nature Engineering, Faculty of Natural Resources and Environments, 

Malayer University, Malayer, Iran. 

3. Assistant Prof., Department of Soil Science, Faculty of Agriculture, Malayer University, Malayer, Iran. 

 

Abstract Article Info 

Background and objectives: Determining the organic carbon content of rangeland 
vegetation is essential for monitoring rangeland condition and facilitating 

reclamation efforts. Satellite data provides a valuable tool for conducting extensive 

vegetation studies. This research aimed to estimate the organic carbon content of 
vegetation using field assessments and remote sensing indices in the rangelands of 

Lashgardar protected area, Malayer. Leveraging Landsat time series images, this 

study utilized Landsat 8 data from the Operational Land Imager (OLI) sensor. 
Methodology: Field sampling was conducted in the rangelands of Lashgardar 

protected area on May 28, 2016. The dominant growth form in these rangelands is 

herbaceous-shrub, with Asteraceae family species being the most abundant. Forty 

points were randomly selected as the centers of sampling plots for plant biomass. 

To account for GPS accuracy error, a factor of twice the pixel size was applied, 

resulting in the selection of 40 plots measuring 30×30 m2 for field sampling. 

Subplots measuring 1×1 m2 were utilized to collect composite aboveground 

biomass samples from the central point and the four corners of each main plot. 

Samples were processed in the Rangeland Science Laboratory at Malayer 
University following coding for laboratory procedures. The organic carbon content 

of vegetation was determined using the loss on ignition (LOI) method after air-

drying. Vegetation indices were extracted from Landsat 8 satellite images captured 
by OLI sensors, including digital bands 1 to 7 with a spatial resolution of 30 meters. 

Various vegetation indices such as Greenness, RVI, NDVI, IPVI, DVI, WDVI, 

ARVI, SAVI, TSAVI, BI, OSAVI, GEMI, EVI, LAI, and GARI were derived from 

Landsat images. 

Results: Comparative analysis of estimated organic carbon data with measured 

organic carbon content revealed that only the Green Atmospherically Resistant 

Vegetation Index (GARI) could effectively estimate the organic carbon content of 

vegetation. The best model was achieved using the GARI index for organic carbon 

estimation, represented as OC = 5.4 + 1.38 GARI, with an explanatory coefficient 
(R2) of 0.13 and Root Mean Square Error (RMSE) of 0.7. These findings suggest 

that remote sensing indices can serve as complementary methods in vegetation 

studies. 
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Conclusion: The GARI index demonstrated promising results for estimating organic 

carbon content in vegetation within the study area and is recommended as a suitable 

indicator for similar areas. However, the efficacy of each index may vary depending on 

specific area characteristics and vegetation types. It is advisable to conduct time-series 

studies with larger sample sizes tailored to the unique conditions of the study area to identify 

the most appropriate indices. 
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RVI  Ratio Vegetation Index  NIR/R   �#
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NDVI  Infrared Percentage Vegetation Index  NIR/NIR+R  �#	���T9 � P��1973  

IPVI  Infrared Percentage Vegetation Index  NIR/NIR+R   �Ed��-1990  

DVI  Divergence Vegetation Index  NIR-R   �I�- � �� 4�71987  

WDVI  Weighted Divergence Vegetation Index  NIR-s.R   �&��4-1988        

ARVI  Atmospherically Resistant Vegetation Index  NIR-R/NIR+RD  
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SAVI  Soil Adjusted Vegetation Index  NIR-R/NIR+R+L(1+l)   �Q�91988    

TSAVI  Transformed Soil Adjusted Vegetation Index  s.(NIR-s*R-a)/(a.NIR+R-A*S+X*(1+S*S))  �Q���� � Q��*1991  

BI  Brightness Index   �-�4 / 6���/ &	 6K�S ����,�� ���*  �#	���T9 � ���*1991  
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GEMI  Global Environmental Monitoring Index  n(1-0.25n)-R-0.125/1-R 

n=(2*(NIR^2-R^2)+1.5*NIR+0.5*R)/(NIR+R+0.5)  
 �������� � ����;1992  

EVI  Enhanced Vegetation Index 2.5*((NIR –RED)/(1+NIR+6*RED-7.5*BLUE)  �#	���T9 � Q�91997  

LAI  Leaf Area Index  -(Ln(0.69-savi/0.59)/0.91    �#	���T9 � &�/	�2002  

GARI  Green atmospherically resistant vegetation index  NIR-(GREEN- (BLUE-RED))/NIR- (GREEN+(BLUE-

RED))  
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28876/0 22035/0 11474/10 01746/0 25287/0 ARVI 

44168/0 37121/0 38233/16 01968/0 40956/0 GEMI 

11001/0 - 11603/0 - 49232/4 - 00150/0 11231/0 - GREENNESS 

22955/0 - 92940/0 - 82789/65 - 19520/0 64570/1 - GARI 

15826/0 12107/0 89185/5 00767/0 14730/0 EVI 

05944/1 51079/0 67234/29 13902/0 74181/0 LAI 
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46535/0 39962/0 21489/17 01655/0 43037/0 OSAVI 

18180/0 15895/0 85481/6 00463/0 17137/0 WDVI 
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 T�)B3: ���� ��� �*LXY5� K��L2����( �� ���� � 4����( ���H ��� 
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 Q;�3: ���� ����%� R�Y�
� GARI  
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