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Site Indexing an Management Option for Future Forest Management in 

Bangladesh 

Introduction 

Bangladesh, the largest Delta of the world, situated in the south-east Asia, has a unique geographic 

location (20o34’N – 26o38’N latitude, to 88o1’E – 92o41’E longitude). Spanning a relatively 

short stretch of land between the mighty Himalayas to the north and the open Indian Ocean to the 

south, the country can be classified into physiographical regions, like – flood plains occupying 

about 80%, terrace about 8% and hills about 12% of the land area. The 1998-99 national census 

recorded a population of 129.1 million, a density of 755 persons per sq km. (today it is near 

about 150 million). It enjoys a sub-tropical monsoon climate, where the winter begins from 

November and ends by February, when the temp. varies from 7.22oC-12.77oC to 23.88oC-

31.11oC. The monsoon starts by July and continues till October, which accounts for 80% of the 

total rainfall, where the annual average is 1,429mm to 4,338mm (BBS 1996). As a tropical 

country, BD enjoys a wide range of bio-diversity, covering both wild and cultivated land. Of the 

total area of the country (147,570 sq. km.), 64% is Agricultural land, 18% is Forest (according 

to the Forest Dept.) and another 8% covers the Urban areas; Water and other land uses account 

for another 10%. About 2.6 million hectares or 18% of the total land area of 14.8 million hectare 

is categorized under forest land, which includes the state forest land (2.2 million hectare) and 

private homestead forests (0.27 million hectare). The total Forest area in Bangladesh was last 

reported as 11.08% in 2010, according to a World Bank report released in 2011. 

The Forest type in BD plays a significant role in the country’s economy. It contributes to the 

livelihood and subsistence needs of the predominantly rural population. It provides a source of 

energy, supplies forest products such as fuel-wood, fodder, timber, poles, thatching grass, 

medicinal herbs, construction materials and contributes to the conservation and improvement of 

the country’s environment. A forest area is a land under natural or planted stands of trees of at 

least 5 meters in situ, whether productive or not, and excludes tree stands in agricultural production 
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systems (for example, in fruit plantations and agro-forestry systems) and trees in urban parks 

and gardens. Bangladesh is considered as a developing economy which has recorded GDP growth 

above 5% during the last few years. Micro-credit has been a major driver of economic 

development in Bangladesh and although three fifths (3/5th) of Bangladeshis are employed in 

the agricultural sector, three quarters (3/4th) of export revenues come from garments industry. 

The biggest obstacles to sustainable development in Bangladesh are overpopulation, poor 

infrastructure, corruption, political instability and a slow implementation of economic reforms. 

BD is situated on the second largest river system in the world, which drains a total area of 

1,086,000 sq.km. from China, Nepal, India and BD. This unique drainage location of the country 

results in an annual flooding of about 50% of the total landmass. With a growing population of 

150 million, continued gaps in the country’s policy and legislation or their implementation, and 

ever conflicting institutional mandates, 90% of the natural forests and 50% of the FW wetlands 

has been lost or degraded. 

Site index is a tool to determine the relative productivity of a particular site or location. Site index 

is the height of a "free to grow" tree of a given species at a base age on the site of interest. 

Common base ages include 25, 50, and 100, depending on the lifespan and common management 

practices for that species. Obviously, not all trees are at the base age at the time you measure the 

tree so curves have been published to convert other ages in to the expected height at the base age. 

The relationship depends of the observation that height growth is much less affected by variation 

in density than other measures of tree size such as diameter or volume. It should be noted that 

tree height growth is affected at very high densities and very low densities, both of these tend to 

reduce height growth.  

Site index is species dependent and must be calculated by species and the value is not usually 

equivalent between species. Therefore, a site index is usually reported as 70 for white teak but 

this same site may be 75 for shortleaf pine. Some people have published conversion equations 

but they are not commonly used. A very good source for site index equations for the eastern half 
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of the United States is Carmean et al. (1989). Site index equations have been constructed in 

three basic ways and the method of construction effects the interpretation of the results. 

What is Site Index? 

Site index is a term used in forestry to describe the potential for forest trees to grow at a particular 

location or "site." Site is defined as “The average age of dominate and/or codominant trees of 

an even-aged, undisturbed site of intolerant trees at a base age”; furthermore, the word site is used 

in forestry to refer to a distinct area where trees are found. Site index is used to measure the 

productivity of the site and the management options for that site and reports the height of dominant 

and co-dominant trees in a stand at a base age such as 25, 50 and 100 years. For example, a teak 

with an age of 50 years and a height of 70 feet (21 m) will have a site index of 70. Site index 

is species specific. Common methods used to determine site index are based on tree height, plant 

composition and the use of soil maps. 

Determining Site Index 

The most common of the methods used to determine site index is tree height. Determining site 

index is achieved by measuring and averaging the total height and age of trees found on that site. 

Height is obtained from dominant or co-dominant trees (referred to as canopy position) in a 

stand and is estimated using an instrument called a clinometer, or measured using a laser or 

releskope. Tree height is also commonly estimated by measuring DBH*[this statement is 

inaccurate as DBH stands for diameter at breast height (4.5 feet above bare mineral soil) and 

does not correlate to height, as both DBH and height are affected by the canopy position of tree, 

such as, is it suppressed, dominant, co-dominant, or released. A tree first focuses on gaining 

height, and then growing diameter]. Age is calculated using an instrument called an increment 

borer or from planting records for even aged stands. These values are then used on a graph or an 

equation called a site index curve. 

Examples 

https://en.wikipedia.org/wiki/Forestry
https://en.wikipedia.org/wiki/Forest
https://en.wikipedia.org/wiki/Tree
https://en.wikipedia.org/wiki/Stand_level_modelling
https://en.wikipedia.org/wiki/Clinometer
https://en.wikipedia.org/wiki/Diameter_at_breast_height
https://en.wikipedia.org/wiki/Increment_borer
https://en.wikipedia.org/wiki/Increment_borer
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A tree is measured to be 60 feet (18 m) in overall height, and the stand age is determined to be 

50 years old. To find site index from a site index curve, one would find age 50 along the x-axis 

and then find 60 feet (18 m) along the y-axis. Where these two points intersect one would find 

the nearest line, which represents the site index for that stand. An example of a site index equation 

is: lnS=lnHd-b1(A−1-Ai
−1). Where S is site index, Ai is index age, Hd is height of dominants 

and co-dominants and A is stand age. This will estimate height at index age (site index).  

 

Where is SI used? 

Site index has many uses in: 1. Inventory, 2. Silviculture, 3. Timber supply analysis. 

Inventory 

In inventory, SI is used as a basic descriptor of site quality and used to grow the inventory to keep 

height and volume estimates current. 

Silviculture 

In silviculture, accurate estimates of SI are required to adequately describe site quality, formulate 

appropriate prescriptions, schedule and prioritize treatments and to predict stand growth and yield. 

In many cases, site index is the single most important factor determining stand growth and yield.  

Timber Supply Analysis 

In timber supply analysis, SI is used to estimate years to green-up, size of operable land base, 

minimum harvestable age, yield of regenerated stands and growth of existing stands. In many 

management units, our estimate of future timber supply depends heavily on our site index 

estimates. Clearly, accurate site index estimates are essential to ensure that the size of the area 

inoperable due to low site index is accurately estimated. Site index largely determines the yield 

expected from regenerated stands.  

Site Index in Forest Cover Labels 



5 
 

1. Site index is only reported for one species in the label – the leading species (Hw in the 

inventory label and Fd in the silviculture label). 

2. If the silviculture and inventory labels have the same leading species, they must have the 

same site index. If they differ, site index may differ. 

3. Age is total age – not breast height age. 

4. Height is average height – not top height. 

5. The trees sampled for height and age may not be unsuppressed and undamaged. 

6. Height and age may be estimated – not accurately measured. 

7. In a multi-layered stand, all layers with the same leading species must have the same SI.  

 

Problems with Incorrect Site Index Determinations It is important to correctly estimate SI. 

Incorrect SI estimates can lead to a variety of problems, including: 

1. Inappropriate silviculture prescriptions 

2. Inability to accurately schedule and plan for future treatments (as required under SMPs) 

3. Inability to prioritize treatment dollars to the best sites 

4. Incorrect estimates of the growth potential of regenerated stands 

5. Incorrect information in the silviculture and inventory databases 

6. Inaccuracies in the timber supply analysis.  

Tree Growth Response to Improved Site Quality 

Compared to a poor site, a site that is “better” for a given tree species provides the required 

resources (e.g., light, soil water, soil nutrients, CO2) and environmental conditions (e.g., 

temperature, soil aeration) at levels that are closer to optimum for more days of the year. Under 

these favorable conditions, trees achieve more growth; top height growth is greater and stands 

attain a greater top height at bh age 50 years.  
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1. Resource availability – a greater quantity of resources is available per day and there are more 

days in the growing season. 

2. Resource capture – trees can support more foliage thus capturing more of the available light. 

3. Efficiency of resource use – the resources that have been captured are used more efficiently. 

More photosynthate is produced per unit of resources captured. The efficiency of resource use 

is greater as: a) there are fewer days in the growing season where soil moisture deficit, frosts, 

air moisture vapour pressure deficits, and other environmental conditions limit photosynthesis; 

and b) improved nutrient levels in the leaves improves the yield of photosynthate per unit of 

captured light. 

4. Allocation to roots – underground resources (e.g., soil moisture and nutrients) are acquired 

more easily. Thus, the tree needs to allocate less of its photosynthate to the roots, leaving a 

greater proportion to be allocated to stem growth. The increased top height growth on better 

sites is the result of the combined effect of these tree responses to improved site quality. 

 

Forest management in Bangladesh  

Forest Resources are the important economy of Bangladesh. They are renewable resources, which 

can provide timber, pulp, pole, fuel wood, food, medicine, and habitat for wildlife and primary 

base for biodiversity. It can also provide oxygen, control or reduce the intensity of cyclones and 

tidal surges in the coastal areas, influences the rainfall and sustained water yield in the river 

systems etc. Moreover, these forests are also used for hunting and nature-based tourism. Now 

a day, eco-tourism is the more attractive type of tourism, which could be an alternative mechanism 

for environmentally sustainable development without depleting the forest resources and its habitat 

and biodiversity. Considering all these, forest itself and its management are getting importance 

throughout the world with the passage of time. There are two types of Forest Management in 

Bangladesh. 
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1. Past Forest Management 

2. Present Forest Management 

 

 

Past Forest Management 

Scientific forest management in this sub-continent was started during British rule by the 

appointment of Sir D. Brandis as the Inspector General of Forest in 1865. A separate forest 

department was created for Bengal in 1876. Chittagong Forest Division was the first division 

created in Bangladesh by British rulers in 1872 and the Sundarbans Forest Division was created in 

1879. In those days, forests were managed primarily for revenue collection under the control of 

Revenue Department. Only valuable trees were extracted from the forest to get more revenue, 

keeping in mind the importance of forest, a forest management plan or work plan was prepared for 

each forest division. This management plan guided forest manager to manage forest or to perform 

day-to-day work in the forest. This plan spelled out where to cut trees, how much to cut and 

what to plant to cover up the cleared-up forest etc. on annual basis. 

Present Forest Management 

There is a fundamental difference between past and present forest management in Bangladesh. It 

depends on its objectives and philosophy. Present forest management objectives are not only to 

produce timber, but also to provide clean air, clean water, and healthy habitat for wildlife and to 

act as a major source of biodiversity and nature-based tourism. The present philosophy of forest 

management is to involve people in the management and create an environment so that people can 

feel that they have also some stakes on trees growing on the forest land and to improve living 

standard of the people residing in the vicinity of the forest. 

Present Management objectives 

Through the assistances of ADB, UNDP and FAO, the present forest management plan is 

established under the guidance of Forestry Master Plan (FMP) in 1993. The objectives of 

present forest management are – 
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1. To enhance environment preservation and conservation. 

2. To introduce rational forest land use. 

3. To increase public participation and benefit from the forest. 

4. To create forests on marginal and private lands. 

5. To setup institutional strengthening. 

6. To improve management practices. 

7. To improve efficient resource utilization. 

In BD, poverty and natural resource dependence is strongly linked with each other, as the country’s 

natural capital plays a critical role in the economy. USAID’s climate change activities in BD, has 

been trying to improve the energy sector through efficient energy and renewable energy usage, as 

well as to improve the natural resource management such as water and tropical forests. It has 

strengthened the capacity of BD Govt. and the local NGOs to carry out these improvements. This 

program is helping to protect and restore BD’s natural resources in such a way, that promotes the 

livelihoods and economic growth for the rural poor, introducing and advancing good governance 

practices. 

USAID’s goal over the next five years is to achieve recognition of the co-management approach 

by the Govt. and its integration into Govt.’s management tactics, which will result in – 

1. Developing a co-management strategy that applies to all eco-systems of the country. 

2. Benefiting two and a half million people through the direct assistance of USAID in 

managing over 50 protected areas. 

3. Developing eco-friendly job opportunities and finance conservation efforts of the Govt., 

by sharing park fees with the local communities. 
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4. Adding another 350,000 hectares of land, co-managed by the communities and the Govt. 

5. Benefiting economically 500,000 rural poor through the achievement of the above four 

targets and the USAID’s pro-poor economic growth strategy. 

In addition to that, these results are expected to have a multiplier effect on BD’s overall 

conservation efforts, promoting climate change through adaptation to its vulnerabilities and 

improved use of landmass. Besides, USAID encourages the use of natural gas, a source of clean 

energy, and reduction of energy demands through renewable energy solution. 

It is encouraging that the official management plans have been approved and are being 

implemented for both conserving and benefiting from the Protected Forest Areas. The quality of 

those areas has improved in visible and tangible ways, as all the pilot sites continuously conduct 

information kiosks, to interpret information and explain the ways and means to achieve the target. 

As a result, forests that were slowly disappearing are now returning to health and the key measured 

indicator species are proving that the forest is returning. The improvement in such important 

resources have spurred increased economic opportunities that directly benefit the poor. 

Conservation enterprises have expanded, including eco-cottages, eco-guides, export quality 

handicrafts, sales of informational materials at protected area entries. Very recently, the Govt. 

has approved the principle of sharing entry fees with the local community of all pilot protected 

areas with Councils co-managing them. The USAID “Nishorgo” effort can be interpreted as a 

conglomeration of conservation efforts leading to important economic opportunities, namely 

the conservation of carbon through protection of woody biomass and the increased production of 

biomass. 
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Protected areas and biodiversity assessment  

While the number and magnitude of protected areas in Asia continue to expand (amounting to 6 

400 areas, 3.4 million km2 or 10.4 percent of the land area), the quality of management is 

questionable, as many receive only “paper” protection. Weak protected area management results 

from poor governance and inadequate financing where conservation and environmental service 

budgets are not mainstreamed into economic planning. In the face of strong demand for timber 

and other forest products, serious degradation can occur. Assessing biodiversity levels is an 

important task and a major challenge for the region, made more difficult by the lack of sound data 

and standards for assessment. Modeling approaches, as an alternative method, are being 

undertaken by some institutions by combining maps and images with models for the assessment 

of mean species abundance (MSA).  

 

 

Conclusion 

Site index is a tool to determine the relative productivity of a particular site or location. Site index 

is the height of a "free to grow" tree of a given species at a base age on the site of interest. 

Common base ages include 25, 50, and 100, depending on the lifespan and common management 

practices for that species. Obviously, not all trees are at the base age at the time you measure the 

tree so curves have been published to convert other ages in to the expected height at the base age. 

Site index is species dependent and must be calculated by species and the value is not usually 

equivalent between species. Therefore, a site index is usually reported as 70 for white teak but 

this same site may be 75 for shortleaf pine. Forest Resources are the important economy of 

Bangladesh. They are renewable resources, which can provide timber, pulp, pole, fuel wood, 
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food, medicine, and habitat for wildlife and primary base for biodiversity. It can also provide 

oxygen, control or reduce the intensity of cyclones and tidal surges in the coastal areas, influences 

the rainfall and sustained water yield in the river systems etc. For more assessment the site index 

is more important for future forest management in Bangladesh.  
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