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Summary  
Suriname is preparing to be included in a REDD+-mechanism and one of the steps to take is the 

establishment of a Measurement, Reporting and Verification system (MRVs). One of the activities 

towards the MRVs is the assessment of the emission factors, reason why the Ministry of RGB has 

written a three-year-project. Funding for the first year (November 2010-December 2011) was 

provided by different donor organizations, enabling capacity building of field personnel of the 

Ministry and its partner institutions (SBB, CELOS and BBS), while field measurements were carried 

out in 12 different locations in the forest of Suriname. The collected data provide an estimation of 

the forest carbon stock and its variations, and can be used to improve the proposed methodology. 

The 12 locations were chosen in the more easily accessible parts of the forest, to maximize the 

opportunity to build capacity and to minimize transportation costs. All the plots were established in 

three main forest types: high dryland forest, marsh forest and low xerophytic forest. Because the soil 

sampling methodology was only applicable to dry soil conditions, no data about the swamp, peat and 

mangrove forests in the young coastal plain were collected.  

At each location a transect was established, consisting of three permanent measurement plots of 0,5 

ha (50m x 100 m), one kilometer apart from each other. Information about aboveground biomass 

(AGB) and standing dead wood was collected in these plots. For the trees, lianas and woody palms, 

the diameter at breast height (dbh) and/or heights were measured and the tree species were 

identified, which allowed us, by means of pantropic allometric equations to calculate their biomass 

storage.  At a distance of 10 m from each corner of these plots, quadrats of 3 m by 3 m were laid out 

where the understory, coarse and fine litter were harvested and weighed, while soil samples were 

taken to a depth of 1 m to assess the Soil Organic Carbon (SOC) stock.  

To assess the AGB, the biomass stored in trees, woody palms, lianas, and the understory vegetation 

was measured. Measuring the AGB stored in trees, woody palms and lianas directly, would include 

harvesting and determining their weight. As this would be labour-intensive and unpractical, the dbh 

was measured and the AGB was calculated based on its allometric relation with this dbh. Based on 

the data collected, AGB contains between 51,5 t/ha (low xerophytic forest) and 126,8 t/ha (high 

dryland forest) of carbon. Trees contributed the most to the AGB, in average 91%, whereby a 

relatively high variation was found. The contribution to the AGB of woody palms and lianas, is on an 

average 2% and 5% respectively. Nevertheless to optimize the protocol, for lianas a higher minimum 

diameter threshold of 5 cm is proposed. Harvesting the understory was very labour-intensive, while 

its contribution to the AGB was on average only 2%. Therefore it should be reconsidered whether 

measurement of understory vegetation has to be included in future measurement protocols. 

The AGB found during this project is lower than the default values indicated by IPCC. In the IPCC-

guidelines (2006), a default value for the AGB of 300 t/ha corresponding with a C-storage of 141 t/ha 

is given for tropical rainforest in North and South America. The values found are also lower than the 

values presented by Arets (2011) summarizing the results of different researches. 

The assessment of belowground biomass (BGB) is time-consuming, and BGB is found to be strongly 

correlated with the AGB. To calculate the BGB based on the AGB, an allometric equation made by 

Cairns (1987) was used. AGB and BGB together contribute 70% on an average to the total carbon 

stock.  



 
 

 
 

Dead organic matter (DOM) was assessed by measuring three components: standing dead wood with 

a diameter greater than or equal to 5 cm, coarse litter with a diameter greater than or equal to 2 cm 

and fine litter with a diameter smaller than 2 cm. In total, the contribution of this component to the 

total carbon stock varied between 9,2 t/ha (low xerophytic forest) and 19,5 t /ha (high dryland 

forest) corresponding with an average contribution of 9%. However, the coefficients of variation for 

coarse litter and standing dead wood are exceeding 100%, indicating a very variable spatial 

distribution of DOM. It is recommended to revise the methodology used to measure these 

components. The variation of coarse litter might decrease when we would measure it using a line 

intersect method. In addition, a diameter of 10 cm is recommended to distinguish between dead 

wood (standing and lying) and litter (IPCC, 2003). 

Soil Organic Carbon (SOC) has been assessed to a depth of 1 meter. The layer of 0-30 cm is the most 

subjected to change while the contribution of the SOC in this upper soil layer to the total SOC varied 

between 55 and 93%. The total SOC in the 1 m profile varied on an average between 9,4 t/ha (white 

soils of the low xerophytic forest) and 48,9 t/ha (marsh forest). For future measurements it is 

acceptable to restrict the SOC measurements to the 0-30cm layer.  

After adding up the different components, the total carbon stock found varies between 80,9 t/ha for 

the low xerophytic forest, 196,8 ± 34,4 t/ha for the marsh forest and 215,8 ± 5,2 t/ha for the high 

dryland forest (Assuming a 95%-confidence interval and a normal distribution of the data). 

When Suriname continues with its national forest carbon assessment, it is important to evaluate the 

objectives (e.g. measuring biodiversity, timber stocks, carbon stock, carbon fluxes, forest dynamics). 

During this project permanent sample plots were used in order to make it possible to measure both 

the current carbon stock and future carbon fluxes (plot and tree demarcation). After analyzing the 

data, it turned out that the plot size of 0,5 ha seemed to be small to capture the variability of the 

forest and to monitor carbon fluxes and forest dynamics. Therefore, it is recommended that a more 

rapid inventory technique is applied for a national forest carbon assessment, with many small plots, 

covering larger areas. If both dynamic and static descriptors have to be assessed, a combination of 

both types of plots is recommended. Ideally, the field measurements could be used for the 

calibration of remote sensing data, enabling the mapping of the fine-scale variability of the forest on 

a regular basis. Finally, when planning a forest inventory, it is important to keep in mind the high 

travelling costs. The time spent in the field is therefore very valuable and should be optimized, for 

example by combining the measurement of the carbon stock with collection of data which could be 

used for other purposes.  

Because of the difficulties experienced to identify the scientific tree species name, we decided to 

identify the trees up to the vernacular names, since the tree spotters are more familiar with these. 

We still have to find a practical solution to efficiently determine the scientific tree species name, 

which might be necessary for further inventories. Moreover, the group of tree spotters, who play a 

crucial rule in forest inventories, is very small and needs to be extended. Regular refreshment 

training is also required. Persons with botanical knowledge should be included in the inventory team. 

It is expected that BBS will play an important role in further capacity building. 

The establishment of a MRVS is a challenge for Suriname. The forest is difficult to access and the 

existing capacity, especially human resource, is limited. A MRVS is a multidisciplinary system, 

involving a large group of field personnel and different experts e.g. foresters, soil specialists, remote 



 
 

 
 

sensing specialists, climate specialists, statisticians, and tree spotters. It is therefore essential that 

collaboration between all the institutions is maintained and improved, and that investment in 

capacity building is continued. 



 
 

 
 

1 Introduction  
As a High Forest cover, Low Deforestation (HFLD) country, Suriname can be included in a global 

carbon financing mechanism, such as REDD+. As a prerequisite for its inclusion in such a mechanism, 

a Measurement, Reporting and Verification system (MRVs) needs to be established. One of the steps 

towards such a system is the development of a methodology to assess forest carbon stock and 

capacity building to assess and periodically monitor this forest carbon stock.  To achieve this, a three-

year-ǇǊƻƧŜŎǘ άCapacity building for an efficient forest carbon stock assessment in Surinameέ ǿŀǎ 

formulated. The first year was funded by WWF, TBI and CBN Suriname. 

The project coordinator is the Ministry of Physical Planning, Land and Forest Management (Ministry 

of RGB), while the coordination of the fieldwork was carried out by the Foundation for Forest 

Management and Production Control (SBB). The Center for Agricultural Research in Suriname 

(CELOS) provided laboratory facilities and technical expertise. Personnel of all three organizations 

participated in the training and the field measurements.  The training was given by the international 

consultant, Dr. Marijke van Kuijk of AidEnvironment, who delivered a similar training in Guyana 

(Alder & van Kuijk, 2009). The National Herbarium in Suriname (BBS) assisted in the plant 

identification and the training of the tree spotters involved in this project. 

The project was initiated with a field training in November 2010, in the Tibiti region (concession of 

Suma Lumber Company N.V.), followed by a second training in February 2011 in the Mapane region 

(logged by E-Timberindustry Suriname). During these field trainings a group of employees from 

different Surinamese institutions was trained to measure forest carbon stocks. Subsequently from 

April 2011 to November 2011 field measurements were carried out by the group of trainees enabling 

them to refine their recently acquired skills and transfer their knowledge to a larger group of field 

workers, who received an on-the-job training. In July 2011 a short training in data processing was 

organized.  

The results of the first project year are threefold: 1) a dataset was generated enabling the 

preliminary calculation of the forest carbon stock, 2) these data can be used for the improvement of 

the measurement protocol and 3) personnel was trained to carry out the measurements and do the 

calculations. In this report the results of the collected data of the first project year are presented.  

 

Figure 1 The field team during the fieldwork and training 

 



 
 

 
 

2 Study area 

2.1 General information  
Although data covering the whole country are needed, the measurements were limited to the forest 

belt, as it is easier to access (Figure 2). This was done to maximize the opportunity to build capacity, 

while minimizing the costs. The methodology provided needs to be adapted to allow measurements 

in forests with wet soil conditions e.g. peat or mangrove forests. 

The collected data should be regarded as a preliminary data set, to be used as a basis to refine the 

methodology, including the sampling design and sampling intensity. No national sampling scheme or 

stratification was in place to determine the plot locations.   

For the distribution of the plots over the country, three maps were used: 

- Preliminary vegetation map (CELOS/Narena, 1998)  

- Reconnaissance Soil map of Suriname  (Dienst Bodemkartering, 1977)  

- National Forest Cover map of Suriname (Ministry of RGB, 2010) (Figure 2). 

 

Figure 2 Location of the 12 transects, indicated by white dots, established for forest carbon stock measurement projected 
on the national forest cover map of Suriname (Ministry of RGB, 2010) 

2.2 Description of the transect locations  
At each location shown in Table 1, a transect was established. Each transect consists of three 

measurement plots as described in section 3.1.  



 
 

 
 

Table 1 Location and measurement period of the different transects 

Transect  Region Measurement period 
Transect 1 Tibiti November 2010 
Transect 2 Mapane February 2011 
Transect 3 Patamacca April 2011 
Transect 4 Mapane May 2011 
Transect 5 Mapane May 2011 
Transect 6 Kabo June 2011 
Transect 7 Kabo/Tibiti June 2011 
Transect 8 Mozeskreek August 2011 
Transect 9 East of the hydropower lake August 2011 
Transect 10 Java September-October 2011 
Transect 11 Pakira October 2011 
Transect 12 Marchallkreek November 2011 

2.3 Description of the measurement plots  
A brief description was made and pictures were taken of all the 36 measurement plots. A 

comprehensive description of each measurement plot can be found in Annex 1, while the stand 

variables (e.g. basal area, vegetation height and average dbh) per measurement plot can be found in 

Annex 2.  

It was difficult to allocate a single forest type to each plot, due to the high small-scale variability of 

the forest. The plots differed in the degree of disturbance, soil type, species composition and 

topography. In this report the classification of the plots is restricted to the dominant forest type as 

determined in the field (Table 2).  

Table 2 Number of plots per forest type 

Forest type Number of plots 
Marsh forest 6 
Low xerophytic forest 1 
High Dryland forest 29 

On comparing the forest types in the field with the forest types shown on the National Forest Cover 

Map (Figure 2), we found that in 81% of the cases they matched (Annex 1). The deviations were 

Ƴŀƛƴƭȅ ŦƻǳƴŘ ƛƴ ŎŀǎŜǎ ǿƘŜǊŜ ǘƘŜ ŦƻǊŜǎǘ ǘȅǇŜǎ ŘƛŦŦŜǊŜŘ ŦǊƻƳ ǘƘŜ άƘƛƎƘ ŘǊȅƭŀƴŘ ŦƻǊŜǎǘέΦ ¢Ƙƛǎ 

information can be used as validation data for this recently developed map. 

2.4 Tree species botanical and  vernacular names  
In each 0,5 hectare plot (Figure 4) trees with a diameter at breast height (dbh) greater than or equal 

to 5 cm were measured and for each tree, the vernacular tree name as indicated by the tree spotter 

was recorded. There is not always a clear link between the vernacular species name and the 

botanical species name (Annex 13). Some vernacular names correspond to multiple botanical species 

names and vice versa. To determine the botanical species name plant material (preferably fertile) has 

to be collected, dried and brought to the BBS for identification, what would substantially increase the 

costs. We preferred to focus, in this project, on the other measurements. The established plots have 

a permanent character, and can be easily traced back whenever it becomes necessary to determine 

the botanical species names.  



 
 

 
 

In Table 3 the three dominant tree species per forest type and per dbh-class are shown. In Annex 3 

this can be found for each measurement plot. 

Table 3 The vernacular names of the three dominant tree species per forest type listed in order of predominance. The 
corresponding botanical names can be found in Annex 13 

Forest type  Dominant species  (trees dbh  [5-20cm[) Dominant species (trees dbh җ 20cm) 

Marsh forest 1. Manbarklak, Hoogland,  witte bast 
2. Taya-udu, Geelbloemige 
3. Boszuurzak, langbladige 

1. Umabarklak 
2. Walaba 
3. Manbarklak, Hoogland, witte bast 

Low 
xerophytic 
forest 

1. Mangro, Sabana 
2. Gawtri, Sabana 
3. Fungu, Zwarte, Kleinbladige 

1. Ijzerhart, Sabana 
2. Mangro, Sabana 
3. Fungu, Zwarte, Kleinbladige 

High Dryland 
forest 

1. Taya-udu, Geelbloemige 
2. Manbarklak, Hoogland, witte bast 
3. Umabarklak, hoogland 

1. Walaba 
2. Manbarklak, Hoogland, witte bast 
3. Umabarklak 

In the last part of the projects first year a tree spotter refreshment course was carried out in 

collaboration with BBS, CELOS, SBB and Mr. Frits van Troon, the most experienced field botanist of 

Suriname (Figure 3). During this course the tree spotters were taught how to describe trees, to 

recognize young trees in the field and to identify some of the major plant families.  

 

 

 

 

 

 

 

Figure 3 TǊŜŜ ǎǇƻǘǘŜǊΩǎ ǊŜŦǊŜǎƘƳŜƴǘ ǘǊŀƛƴƛƴƎ 

  




















































































































































