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1 Introduction  

This Plan Vivo technical specification is for smallholder reforestation and assisted 

regeneration to create corridors between, and buffers around natural forest patches in 

Hiniduma, Galle, a tropical wet zone area of Sri Lanka, through the establishment of tree 

plantations in line with the Analog Forestry Concept
1
 (see Annex 1). Following this approach 

a mix of species are selected using participatory processes to include a combination of both 

cash crops and wild varieties that occur in the project region. 

2 Applicability and Eligibility  

The tree growth models used in this technical specification are applicable under specific 

environmental conditions. The baseline scenario and additionality conditions are valid under 

specific eligibility criteria. These conditions are described below. 

2.1 Applicability  

The environmental conditions that characterise the region covered by this technical 

specification are described below: 

2.1.1 Climate  

Annual rainfall over 1,600 mm, with little seasonal variation in rainfall or seasonal variation 

in temperature. Temperatures have a high diurnal range and fluctuate between 19°C and 34°C 

(Zoysa & Raheem, 1990). 

2.1.2 Soil 

Lowland wet-zone eco-region with red-yellow podzolic soils (Survey Department, 1988). 

Physical characteristics of the soil are moderate to deep, well drained and relatively 

unsusceptible to soil erosion.  

2.1.3 Topography 

Rolling hills and floodplains with elevations that range from 200 to 1,100 meters.  

2.1.4 Land use 

Land cover is heterogeneous and includes remnant forest patches, riverine forest, smallholder 

sustenance cash crops ï mainly tea and traditional faming plots of rubber, coffee, spices and 

                                                 

1
 Analog Forestry is a system of silviculture, which aims to restore the local biodiversity while 

providing economic opportunities to small-scale farmers.( www.Rainforest Rescue 

International,com,2011) More details can be found in annex I. 
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palm. This technical specification was developed to support Plan Vivo project activities in 

Hiniduma, Galle, Sri Lanka. It is applicable to the potential project areas shown in Error! 

Reference source not found.1. The yellow polygons show 5 corridor candidates; initial 

project activity is within polygon 1, approximately 2,000 ha. These are lowland wet areas in 

SE Sri Lanka (Error! Reference source not found.2). 

 

Figure 1: The project area 
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Figure 2: Climatic zones in Sri Lanka (left) and project (right) 

2.2 Eligibility  

In addition to meeting these environmental applicability criteria, for an area of land to be 

eligible for project activities it must fulfil the following criteria: 

V Severely degraded forest, or deforested and currently used for traditional tea planting, 

small rubber plantations, coffee or paddy cultivation; 

V Within or adjacent to an area of natural forest or in an area identified as a potential 

corridor between patches; 

V Solely owned by the farmers or covered by Swarnabhoomi or Jayabhoomi deeds
2
;  

V Where the project area includes trees at the start of the project, biomass is expected to 

either remain constant or decline through further degradation and exploitation; 

V Where the project area includes areas that are currently used for agricultural crops, the 

activities proposed must not reduce food production or cash income. 

                                                 

2 Swarnabhoomi and Jayabhoomi is a long-term lease scheme which awards land to traditional farmer 

communities by the Sri Lankan government. The government grants farmers a perpetual lease thus giving 

complete rights to farm and generate income. 
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Figure 3 shows an example of a farmerôs land surrounded by forest 

 

The above picture (Figure 4) is an aerial view of the selected farmersô land in the pilot 

project (phase one). This demonstrates the target area of the first biolink in between 

Polgahakanda and Kanneliya forest patches. This figure (2002 satellite image) shows 
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Figure 3: Google maps based image, initial farmer plots 
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existing deforested patches in the home gardens in selected land area. The key below 

identifies the specific areas. 

Key 

1 Land area of Upul 6 Land area of Wijedasa 

2 Land area of Karunadasa 7 Land area of Ariyadasa 

3 Land area of Sunil 8 Land area of Danapala 

4 Land area of Subasinghe 9 Land area of Ajith 

5 Land area of Weerasinghe 10 Land area of Gunasiri 

 

3 Baseline conditions and additionality 

3.1 Current land uses and threats to carbon stocks and ecosystem services  

The first step towards establishing a project baseline was to create a map of the project 

boundary and identify the land use patterns. Land owned by the initial participating 15 

farmers was taken as the pilot project area and all plots were surveyed and mapped. Land 

cover in the project area is heterogeneous and includes remnant forest patches, riverine forest, 

smallholder sustenance cash crops -mainly tea, and plots of rubber, coffee and palm. 

Land is either solely owned by the farmers via Swarnabhoomi or Jayabhoomi deeds for 

farmers. Swarnabhoomi and Jayabhoomi is a long term land lease scheme which awarded 

rights to small scale traditional farmers from the Sri Lankan government. The resettlement 

scheme of Swarnabhoomi and Jayabhoomi in the buffer area of Kanneliya was done in 1996. 

(Annex 10: A Jayabhoomi deed of a land given to farmers) After 1996 farmers started to 

clear land for tea and other crop cultivation. 

The dominant proximate threat to forests in the project area is agricultural and silvicultural 

expansion. The majority of land between forest reserves has already been converted to rice 

paddies, tea, rubber, oil palm, and cinnamon plantations. Forested crown land is frequently 

allocated to private estate holders leading to rapid forest conversion. In addition to 

agricultural expansion, anthropogenic threats include gem mining, illegal timber extraction 

and hunting. Anthropogenic threats in the project area are expected to increase substantially 

following the construction of a new highway 15 km South of the project area.  
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One of the primary underlying causes of deforestation in the area is the Land Development 

Ordinance (Chapter 464), which was established to encourage agricultural production. Under 

this ordinance smallholders are required to clear land for cultivation in order to claim 

property rights. Not surprisingly, this land tenure system leads to rapid deforestation and 

greatly inhibits community based forest conservation initiatives.  

Another underlying cause is the misuse of agro-chemicals. In response to land degradation, 

farmers turn to chemical fertilizers. However, improper use of these inputs results in gross 

imbalances of soil nutrients, which leads to a further reduction in soil productivity. The end 

result is that farmers need more land, often at the cost of natural forest, to maintain 

productivity. 

Baseline scenario 

Current threats to ecosystem services within the proposed project area are expected to 

increase. Existing carbon stocks are therefore expected to reduce over time in the absence of 

project activities. This technical specification is only applicable to areas where this 

assumption is valid. The baseline scenario is conservatively assumed to remain constant over 

the project period. Carbon benefits are quantified on the basis of trees planted in each plan 

vivo, so there is no requirement to deduct a baseline figure as no significant clearing is 

involved. 

There was no evidence found in pilot areas that farmers practice commercial timber 

harvesting and commercial fuel wood collection, except for the use of dead and dry branches 

to supply domestic fire wood requirements. Hence the potential disturbance for the existing 

trees (carbon stock) in is very minimal. On the contrary, by participating in the project 

activities and awareness programmes, famer attitudes towards conservation have significantly 

improved and farmers are more likely to conserve existing trees on their land. 

3.2 Monitoring of the baseline  

All land owned by the initial group of farmers will be monitored to test baseline assumptions. 

CCC technical team with the help of the students at University of Sabaragamuwa, have 

established permanent sampling plots to cover all the land use patterns, to monitor any 

changes to the baseline and to carry out the studies on natural regeneration rates to test 

assumptions. The baseline monitoring will be carried out according to Table 1 below. 
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Baseline monitoring plan 

Table 1: Baseline monitoring plan 

Responsible party Monitoring frequency Parameters to be 

measured 

Reporting 

CCC and RRI technical 

teams 

Monitor the permanent 

sampling plots annually 

Diameter 

Height 

Land uses in each 

plan vivo  

Results will include in 

the annual reports 

Selected committee 

from the CBO 

Once in three months Any dramatic 

changes in the 

baseline of plan 

vivos 

CBO have to provide a 

report to project 

coordinators 

 

3.3 Additionality   

Carbon services to be generated by project activities could not be achieved in the absence of 

the project, because there is a lack of effectively enforced policy to encourage ecosystem 

conservation. There are also barriers to planting wild tree species and protecting forests that 

the project will help to overcome.  

3.3.1 Regulatory surplus 

A number of policies exist that if enforced, hold potential for effective ecosystem 

conservation. However, enforcement is inconsistent and weak, particularly outside protected 

areas. If small farmer communities do not get financial benefits from conservation, regaining 

forest patches is a difficult task. When the price of tea goes down farmers have a tendency to 

expand their crops, either disturbing the forest buffers or watershed buffers or reducing 

remnant forest patches in their own lands.  

3.3.2 Financial barriers 

Under the project activities, species to be planted are wild varieties. Some of these provide 

cash benefits and increase the farmer interest in protecting them. However in future these 

plants will also make few canopy structures and reduce the space for cash crop growing. As 

such landowners are not currently inclined to plant wild varieties since it may reduce their 

income sources. This was identified during the initial socio-economic survey performed by 

RRI (see Annex 6).  Introducing an ecosystem-valuing mechanism through carbon benefits 
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and passing financial gains to these farmers, will increase farmer interest towards 

conservation aspects and will sustain plant maintenance activities also.  

3.3.3 Technical barriers 

A lack of agro-technicality is also identified as a main barrier to activities. The project aims 

to overcome this barrier by introducing óanalog forestry concepts, home garden practices, 

organic food practices and composting trainings with the target communities. 

During initial project activities, it was observed that a there was a high acceptance rate for 

technical inputs from the project coordinators. These training and knowledge sharing 

activities would not be possible without the project. 

3.3.4 Institutional barriers  

Farmers are reluctant to engage with agriculture and forestry extension workers, which are 

typically state sector representatives.  

4 Project activities and management system 

4.1 Activity Plan  

The activity plan sets forth the various steps that need to be undertaken for the proper 

establishment of planting and who is responsible for the various tasks. Participants (farmers) 

are responsible for most of the planting and post planting activities, therefore the activity plan 

serves as the minimum standards required for the project to be successful. The farmer 

payment scheme is based on the successful implementation of the activity plan and the key 

performance indicators (KPIôs) described here, which are communicated and agreed upon 

with communities. Activities are planned through a process of consultation between 

interested stakeholders and priority is given to the needs of the communities involved.  

4.2 Species selection process 

The main criteria to select plants were based on the óAnalog forestryô concept meaning the 

bio-link will mimic the neighboring forests, while enhancing the livelihoods of the famers. 

(Rain Forest Rescue International Sri Lanka, 2010). Tree species to be used have been 

determined by interviewing local farmers and technical inputs from Rainforest Rescue 

International (RRI). Biodiversity improvement, watershed conservation and crop 

productivity, soil and climate conditions, carbon sequestration rates and the value of 
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associated forest products were the main factors taken into consideration during the selection 

process. All of the selected species are native to the region.  

Individual land management plans, called plan vivos, are then integrated within individual 

smallholder land plots. Species selected for each plan vivo are based on a combination of 

farmer preference, and trees that mimic neighboring forest trees. 

For this phase of the project it was decided to limit the number of species to ninety three for 

logistical and technical reasons. The total number of seedlings distributed to the first group of 

farmers is listed in Annexure 02 

4.3 Technical support to the farmers 

RRI provides guidance and technical support to farmers on planting activities based on the 

analog forestry concept, according to the processes laid out in table 2 below. 

Table 2: Technical support framework 

Pre Planting 

activities ï Nursery 

management and 

location 

identification  

(see Figure 5) 

 

¶ Seed collection carefully done with participation of nursery management 

people;  

¶ As many seeds as possible will be collected from trees within the 

community. 

¶ Additional seeds required will be purchased from seed banks. 

¶ Nurseries established by RRI are set quality criteria and supervised by the 

community technicians.  

¶ Over time the farmer community will receive training to develop and 

maintain the nurseries. 

¶ The soil for the seedlings comes from a mix of sand from the riverbed and 

humus, on site soil and some compost manure. 

¶ Each farmer discusses and negotiates their management plan and 

expectations with RRI  

¶ Planting places are demarked, identified by experts along with farmers 

Planting activities 

(see Figure 6) 

¶ Spacing will be done according to the habitat of the tree species (Eg: light 

demanding tree vs. shade tolerant tree species etc) 

¶ Small areas (50cm) will be cleared around each site to remove competing 

grasses and shrubs just before the seedling is planted. 

¶ Particular attention will be given to ensure the right species are planted in 

the right location according to the plan vivo. 
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¶ All trees will be planted before the monsoon rains. 

Maintenance 

¶ Weeding will be done as required particularly in the first year to ensure 

successful establishment. However as per the ñAnalog Forestryô concepts 

farmers are strongly guided to minimize weeding and artificial weedicide 

usage is not permitted.  

¶ For the first two years after planting any dead trees will  be replaced at the 

beginning of the following wet season.  

¶ No harvesting, burning, and pruning is permitted without the express 

consent of the project coordinator. Any foliage and green waste will  be left 

on site and worked into the ground or collected and used for composting. 

Dead woody material can either be used as fuel wood or for poles etc. 

Compost 

making/training 

¶ Every farmer is advised to build up their own compost plant at their lands. 

Guidance will be given by RRI. 

 

   

 

 

 

 

 

 

 

 

Figure 4: Nursery management   Figure 5: Planting activities 
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4.3.1 Costs of implementation 

The cost of implementation of a plan vivo differs from case to case and will change as the 

project scales up. The project coordinator will generate financial reports in order to monitor 

and make decisions on the project expense and incomes by recording the costs described in 

table 3. Financial records are maintained by CCC. 

Table 3: Costs associated with project activity 

Main phases Details Cost ownership 

Nursery cost 
Cost of seeds, planting and nursery 

management 

RRI 

Planting activities 

Demarcation, soil test and hole 

making 

RRI, farmers 

Distribution of seedlings RRI 

Technical advisory, awareness 

sessions ï logistics, awareness,  

personnel fees 

CCC, RRI 

Labeling, mapping charges CCC, RRI 

Materials for demarcating plots CCC 

Maintenance cost 
Watering  Farmers 

Weeding Farmers 

Monitoring Monitoring in defined cycles RRI,CCC farmers 
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5 Methodology for quantifying carbon benefits 

This technical specification provides a unique methodology for ex-ante quantification of 

carbon services from establishment of lowland wetland tree species.  The project has 

developed a suite of models that provide conservative estimates of carbon sequestration for 

more than 90 tree species. Since the aim is to support regeneration of diverse forests using 

wild species as well as cash crops, there were particular technical challenges given several of 

the wild species are poorly studied and there is little available information on growth rates.  

Species-specific models are then used to estimate the total carbon benefit from each plan 

vivos according to which species have been selected by farmers. Baseline carbon stocks are 

conservatively assumed to remain constant.  

This technical specification quantifies the carbon sequestered in planted trees over a 20 year 

crediting period. 

5.1 Carbon pools 

Only increases in above ground biomass are considered. The carbon stocks in soil, litter and 

deadwood are also expected to increase as a result of project activities, and approaches for 

quantifying these benefits may be added in future versions. Because these carbon pools are 

excluded at present, this ex ante quantification of carbon services is considered to be highly 

conservative. 

5.2 Developing growth curves and DBH values at 20 years 

Calculation of individual tree growth rates is based on published growth data and models 

developed for this project with forest expert involvement. Available baseline data collected 

from the field (see figure 7) was combined with published growth data to calculate and 

predict growth increments; hence growth prediction models were developed for each tree 

species to be planted. Project partners consulted with the Forest Department of Sri Lanka, 

academic expertise involved in forestry and botanical research, and a comprehensive 

literature survey through relevant journals. Table 5 summarises the approaches used to 

construct growth prediction models. All ninety four plant species were initially categorized in 

to families.  
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Figure 6: Newly planted trees (left) and baseline survey of existing vegetation (right) 

Table 4: Summary of approaches to developing growth models 

 Approach Data source Number of 

species 

Percentage 

Approach one Growth prediction models were derived using 

available individual tree growth rate data with 

field verifications 

81 86 % 

Approach two Due to lack of data resources, approximation 

criteria were used by selecting similar plant 

species with similar growth performances. 

13 14 % 

 

Approach one: 

Growth prediction models were derived using available individual tree growth rate data with 

field verification to estimate the diameter growth at 20 years time. (Literature and research 

databases are listed in Annexure 03: Accessed literature and research databases for the 

growth rate predictions. Figures 8 and 9 illustrate the process of model development for each 

above mentioned tree categories. Graphs were plotted from the sourced growth rate data and 

regression models were developed. Expert opinions for growth performances and biological 

features were used to verify that DBH value predictions at 20 years were reasonable.  

Available tree details at project site and climatic conditions were considered as described in 

table 6. A full list of the species developed growth prediction models is contained in table 7 

below. 
























































