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Determination of the biomass production and carbon sequestration 

capacity of wet - zone forests in Sri Lanka 

Wahala Mudiyanselage Palitha Sampath Bandara Wahala 

ABSTRACT 

Despite the recognized potential of forests as an important sink to sequester carbon, 

accurate estimates of the carbon sequestration potential of different ecosystems or their 

component species are lacking, especially for the different forest types present in Sri 

Lanka. The primary objective of the study is to determine the carbon sequestration 

potential of selected important natural forest ecosystems in the wet zone of Sri Lanka. 

In this study, completely non destructive approach, based on the basic physiology of 

biomass production process was used to estimate the carbon sequestration potential as a 

rate in ecosystem scale. Monteith (1972, 1977) showed that the rate of biomass 

production is directly proportionate to the amount of radiation intercepted by the foliage 

canopy. The above relationship can be given as: W = e R1  Where, W is the amount of 

total biomass (above and belowground biomass) produced and R1  is the amount of 

radiation intercepted by canopy. The proportionality constant, e is termed as Radiation 

Use Efficiency (RUE). These two variables (R1  and e) were determined explicitly for 

specific vegetation types using different approaches. R values were estimated using 

hemispherical photographs obtained from 337 sampling points representing 44 transect 

covering four major vegetation types in wet zone in Sri Lanka. RUE values were 

xxvi 



derived by canopy level photosynthesis termed as photosynthetic RUE (PhRUE) (with 

generalized photosynthetic parameters) at selected locations and stand level PhRUE 

values were derived for each transect in each vegetation type, with the relationship 

developed between PhRUE and Photochemical Reflectance Index (PR!) which was 

developed using MODIS (Moderate Resolution Imaging Spectroradiometer) data using 

satellite image analysis program ENVI 4.5. The canopy level net primary production 

was highest in lowland wet evergreen forests which was represented by Sinharaja Forest 

Reserve and Kanneliya Forest Reserve (8.615 ± 1.902 c tons ha' yf') and the lowest in 

Montane forests represented by Horton Plains National Park and upper reaches of the 

Peak Wilderness Sanctuary (1.535 ± 0.473 c tons ha' yr ). With regard to the net 

biomass production , the highest values were recorded in the lowland wet evergreen 

forests (18.02 ± 4.264 t ha 1  yf') for Sinharaja Forest Reserve and 15.847 ± 2.258 tha' 

yr' for the Kanneliya Forest Reserve, while the value for the sub montane zone 

represented by the Peak Wilderness Sanctuary as 13.417 + 1,841 t ha' yr , Knuckles-

Illukkumbura as 6.410 ± 4.690 t ha' yr, Knuckles-Deanston area as 5.204 ± 2.091 t 

ha 1  yr'and . Knuckles-Illukkumbura as 6.904 ± 0.965 t ha' yf' represent the semi 

evergreen vegetation type and Montane zone represented by the Horton Plains National 

Park as 3.442 t ha' yf' 0.957 and upper reaches of the Peak Wilderness Sanctuary (as 

2.329 + 0.169 t h&' yr'). Canopy level Radiation Use Efficiency (PhRUE), values 

varied with the forest type as well as the elevation. The highest levels of 0.0058 + 

0.0013 (mol CO2  /mol PAR) were observed from Lowland tropical evergreen forests 

while the lowest values of 0.001007 ± 0.000290 (mol CO /mol PAR) were observed 

from the montane forests. NDVI (Normalized Different Vegetation Index) and EVI 
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(Enhanced Vegetation Index) were also derived using MODIS data to develop model 

between CO2  sequestration rate and these vegetation index as a tool to extrapolate 

values to estimate for known extents of selected vegetation types. This study was 

confined to the natural forests of the wet zone of Sri Lanka. The methodology used 

should be extended to the other forest types in Sri Lanka including dry mixed evergreen 

forests and mangroves to get a comprehensive understanding of the net primary 

production and carbon sequestration capacity of the natural forests in the country. 


