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1 JURISDICTIONAL BASELINE SUMMARY  

1.1 Summary Description of the Jurisdictional Baseline 

The Tshopo Forest Reference Emission Level (FREL) is expressed in tonnes of CO2 equivalent per year 
for the reference period 2015–2019. This average emission is 164 MtCO2e/year, against which the 

emissions and removals from a results period will be compared. This average is intended to serve as a 
benchmark for assessing each project’s performance in implementing activities that reduce emissions from 
deforestation and forest degradation (REDD+) in the jurisdiction.  

United Nations Framework Convention on Climate Change (UNFCCC) REDD+ recommends that the 
reference level be transparent, and recommends taking historic data into account and being flexible so as 
to accommodate national circumstances and capabilities, while pursuing environmental integrity, and 

avoiding perverse incentives.  

Regarding their national FREL, developing countries implementing REDD+ are encouraged to use a 
stepwise approach to construct reference levels, incorporating better data, improved methodologies, and, 
where appropriate, additional pools. This includes updating their reference level periodically, and taking 
new knowledge, new trends, and any modification of scope and methodologies into account. The 

Democratic Republic of the Congo has subscribed to this approach since the country submitted and 
registered its FREL to the UNFCCC in 2018, and then showed a commitment to achieving improvements 
in the next submission.  

The present design document concerns the FREL, also called the jurisdictional baseline, of the province of 
Tshopo in the Democratic Republic of the Congo, where the quantification of emissions was derived from 
the national FREL. The province is the first sub-national level and was originally created in 1908 when 

Belgium colonized the country. The last territorial reform entered into force in 2015 and resulted in the 
fragmentation of large provinces such as “Orientale”, from which Tshopo was created. Its chief town is 
Kisangani. There are currently 26 provinces.  

In order to administrate their resources, provinces are composed of a government, which is itself composed 
of ministries and an assembly, composed of deputies.  

The Tshopo province represents an area of 200,559 km2, accounting for 8.5% of the national territory, which 
makes it the biggest subnational jurisdiction of the country. The dominant land use is by far tropical 

rainforest, accounting for 87% of the province area in 2014. This jurisdiction is therefore absolutely crucial 
for the whole country in terms of climate mitigation, forest, and biodiversity conservation. 

The national forest-reference emission level only includes deforestation activities. The greenhouse gas 
(GHG) emission quantification is derived from the National FREL GHG emission. Tshopo’s emissions can 
thus be comprehended as a share of the national emission, obtained by applying a proportional relationship 

whose variables are deforestation rate and total forest biomass. Hence, the GHG quantification process 
does not involve activity data measurement and emission factor determination. Then, the GHG emission 
results of the province were made spatially explicit, meaning each location of the province was attributed a 
defined amount of emissions based on the risk of emission. This risk of emission comes from the 
aggregation of the vulnerability of lands, understood as its density of forest carbon, and the exposition of 

lands, understood as the deforestation threat. Forest carbon density data comes from the WWF carbon 
map and model project, which made a carbon density map of the whole country available using airplanes 
and Light Detection And Ranging (LiDAR) technology. The deforestation threat was modeled using 
Dinamica EGO and historical deforestation data for the period 2010–2014 from the Central African Satellite 
Forest Observatory (Observatoir satéllital des forêts d’Afrique Centrale, OSFAC). The data sources of both 

deforestation and forest carbon stock are aligned with the sources of the national FREL. 
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1.2 Jurisdictional Proponent 

The Tshopo government has overall control/responsibility for the jurisdictional forest emissions reference-
level and has designated Congo Emission Management Company (CEMCO) (see below, under 1.3) as 
authorized representative for the design and registration of this baseline.   

Organization name Government of the Tshopo Province, Democratic Republic of the Congo 

Contact person Lomata Kongoli 

Title Governor of the Tshopo Province 

Address 49 Bld Lumuba Quartier des Musieciens, Makiso, Kisangani, Tshopo, 
Democratic Republic of the Congo . 

Telephone +243851216616 

Email https://latshopo.com/contact/  

1.3 Other Entities Involved in the Jurisdictional Baseline 

CEMCO is the organization in charge of the design and registration of Tshopo’s forest reference emission 
level and has been duly approved (see approval in Annex 1) by the jurisdictional authority, the Tshopo 
Government.  

Organization name Congo Emission Management Company (CEMCO) 

Role in baseline 

development 

Authorized representative 

Contact person Brandon Blattner  

Title CEO 

Address 220 Rittenhouse Circle, Bristol PA 19007, USA 

Telephone +12156013320 

Email brandon@cemcodrc.com 

1.4 Jurisdiction Location and Geographic Boundaries 

The province of Tshopo (see .kmz file in Annex 2) lies between 0°49' north latitude and 24°29' east 
longitude. Extending over an area (including Kisangani City) of 200,559 km², it is limited to the Northwest 
by Mongala, to the North by Bas Uélé, to the South East by Ituri, to the East by the North Kivu, to the South 
East by Maniema, and to the Southwest and South East by Sankuru . The Tshopo comprises seven 

territories (Isangi, Opala, Banalia, Bafwasende, Ubundu, Basoko, and Yahuma), six communes (Kabondo, 

Kisangani, Lubunga, Makiso, Mangobo, Tshopo), six cities (Isangi, Yangambi, Lokutu, Basoko, Yahuma, 
and Ubundu), 58 sectors/chieftaincies, and 2,597 villages. The chief town of the province is in Kisangani. 

The considered boundaries for the establishment of the Tshopo forest reference emission level correspond 
exactly to the administrative boundaries of the province. No gaps are included in the jurisdictional area. 

https://latshopo.com/contact/
mailto:brandon@cemcodrc.com
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Figure 1: Tshopo province location 

1.5 Conditions Prior to Jurisdictional Baseline Start Date  

Tshopo is entirely located in the central basin at an altitude ranging from 200 to 500 m, with a little varied 
and flat relief. The dominant climate zone is humid equatorial (continental), marked by a lack of a fixed dry 
season. The rainfall varies between 1,600–2,000 mm/year. Nevertheless, the northeast of Bafwasende 
hosts an equatorial-to-tropical climate transition zone (500 to 800 m of altitude, 2° and 5° north latitude, two 

rain seasons and two distinct dry seasons, with rainfall over nine months a year, totalling 1,500–1,800 mm 
of rainfall/year). 

The province of Tshopo is entirely forest. In 2014, the total gross area of its forest ecosystems was 
estimated to be 172,265 km²,1 which represents 90% of the province area and 13% of the country's forest 
cover. Its forests are of three types: (i) humid and moist rainforests, (ii) swamp forests (much of Isangi, 

Opala, and Ubundu), and (iii) secondary forests resulting from forest activities. The animal and plant 
biodiversity of Tshopo's forest ecosystems is rich and diverse. 

Agriculture remains the main activity of about 84% of households.2 It is mainly focused on food crops 
(cassava, rice, cowpea, plantain, etc.). Although shrinking, perennial crops (coffee, cocoa, rubber, oil palm) 

are also present. There are two operational agro-industrial concessions in the Province: PHC/FERONIA 
(Basoko and Yahuma) and Busira Lomami/Groupe Blattner (Isangi), which both operate in the palm oil 
industry. Industrial forestry exploitation is an important issue for the province's economy. According to the 
2015 AGEDUFOR report, there are 15 forestry concessions operated by eight companies (CIFORCO, 
SODEFOR, ITB, FORABOLA, LA FORESTRY, COTREFOR, CFT, and BEGO CONGO) in Tshopo. Their 

productions are mostly exported, mainly to the Asian market. Only a small part is marketed on the European 
market and Kinshasa. Other activities contributing to the household income and the economy of the 

                                                 

 
1 Figure from the Democratic Republic of the Congo FREL, May 2018 submission, available at https://bit.ly/32pVjp7 
2 Figure from Province Orientale : Profil résumé, pauvreté et conditions de vie des ménages, UNDP 2009, available 

at https://bit.ly/37YaCq4  

https://bit.ly/32pVjp7
https://bit.ly/37YaCq4
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province are small livestock (goats, pork, poultry), fishing, hunting, gathering, fish farming (Kisangani 
hinterland), artisanal sawing, charcoal production, artisanal mining, petty trading, etc. 

The land use of the province of Tshopo is as follows: 21.5% is forest concessions, 12% is mining squares 
and 4% is protected areas3. The rest of the territory is either unoccupied or made up of agricultural 

complexes where local communities practice shifting cultivation on slash-and-burn. There are also about 
100–300 old abandoned plantations of average size, ranging from 100 to 500 ha, containing oil palm, 
rubber, coffee, and cocoa trees. 

1.6 Approvals 

CEMCO (see contact in 1.3) was approved by the Tshopo Governor (see contact in 1.2) to operate as the 

authorized representative (see the communication agreement in Annex 1). 

Given that the national government has already advanced the REDD+ strategy for the country and has 

submitted the national FREL to the UNFCCC and obtained validation, CEMCO has requested and received 

a no-objection letter for the development of the Tshopo jurisdictional baseline (see Annex 3). This legal 

document guarantees that the government approves the development of a province-level baseline and that 

it is aligned with the national REDD+ strategy.  

1.7 Compliance with Laws, Statutes and Other Regulatory Frameworks 

As agreed by the UNFCCC Decision 12/CP.17, FRELs are benchmarks for assessing each country’s 

performance in implementing REDD+ activities. As such, they are submitted to international climate 

frameworks such as the UNFCCC, FCPF or Verra instead of to national regulatory frameworks. Countries 

need to develop a national FREL together with other instruments in an integrated REDD+ strategy, such 

as a National Forest Monitoring System, a National REDD+ Strategy, or a Safeguards Information System. 

In this case, the province is developing a subnational FREL under Verra’s JNR requirements in order to 

promote access to carbon market payments for the mitigation outcomes of REDD+ projects within the 

province. 

The 2006 constitution in the Democratic Republic of the Congo divides power between the central 

government and the provinces. Article 203 establishes forest rights to be the concurrent jurisdiction of the 

central government and the provinces. The Ministry of the Environment, Conservation of Nature, and 

Tourism (MECNT) has engaged in several activities and ratified several international conventions to ensure 

the transparent and sustainable character of REDD projects within the Congo Basin, including the 

development and presentation of a Readiness Preparation Plan to the UN-REDD Programme Policy Board 

in March 2010, and an Emissions Reductions Program Idea Note to the Forest Carbon Partnership Facility 

(FCPF) Participants Committee in May 2013. 

Within these legal frameworks, there are several stakeholders with whom CEMCO regularly interacts and 

cooperates, such as local and provincial officials, officials from the MECNT, representatives from the UN-

REDD National REDD Committee, and local Congolese non-political/non-governmental organizations 

                                                 

 
3 All figures that were not referenced in section 1.5 are from Fonds national REDD+ de la RDC, Programme intégré 

Oriental, available at https://bit.ly/37XxOEX  

https://bit.ly/37XxOEX
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(NPO/NGOs). CEMCO actively engages all stakeholders to provide feedback within the scope of the JNR 

and its design. A local stakeholder consultation was carried out with all the available relevant organizations 

in Kinshasa and in Kisangani in November 2019.  

2 JURISDICTIONAL BASELINE DETAILS  

2.1 Jurisdictional Baseline Start Date and Frequency of Update 

Since Tshopo’s jurisdictional baseline is derived from the national FREL, the same accounting period and 

frequency of update apply. This is to say it starts on 1st of January 2015 and ends on 31st of December 

2019. It will be updated according to the national FREL, where the frequency of update is five years, or 

less, if more accurate and robust data are made available within the five-year period4.  

2.2 Previously Established Jurisdictional Baseline Establishment and/or Reduction 

Commitments 

It should be noted that, each time reference is made the National FREL and the associated UNFCCC 
technical assessment report, these documents are to be found in supporting documents (see Annex 4 and 
Annex 5, respectively). 

The Democratic Republic of the Congo has already built a national FREL, which was evaluated and 

registered by the UNFCCC. The assessment team determined that the data and information used by the 
Democratic Republic of the Congo in constructing its FREL were transparent, complete, and in overall 
accordance with the guidelines of the UNFCCC for submission of information on reference levels (see 
Annex to Decision 12/CP.17)5. Tshopo’s FREL design sought alignment with the national FREL. In order 
to maintain consistency with the total CO2e emissions calculated at a national level, Tshopo’s total CO2e 

emissions are equal to a proportion of the total national emission (see section 2.6.1 for information on how 
this was calculated). The relationship of proportionality relies on forest carbon density and deforestation 
rate. In order to maintain a similar level of accuracy and credibility, the data sources, scope of activities, 
activity data, and carbon stocks employed to spatialize Tshopo’s baseline were aligned with the national 

forest reference level. 

National FREL Scope of activities 

The scope of emissions includes activities that “reduce emissions from deforestation”. The country selected 
2000–2014 as the historical reference period. “Deforestation” is defined as the conversion of forest land to 
no-forest land. The forest definition includes lands occupying an area of more than 0.5 hectares, with trees 
reaching higher than three meters, with a tree-canopy cover of more than 30%.  

Forest lands include four types of forest vegetation: namely, closed, dense humid forest on dry soil; dense 
humid forest on hydromorphic soil; secondary forest; and dry or open forest.   

National FREL carbon pools 

                                                 

 
4 Stated page iii of the Democratic Republic of the Congo FREL, may 2018 submission, in the executive summary, 

available at https://bit.ly/32pVjp7 
5 Mentioned in the summary and conclusion of the Report of the technical assessment of the proposed forest 
reference emission level of the Democratic Republic of the Congo submitted in 2018, available at 
https://bit.ly/2TsniR5  

https://bit.ly/32pVjp7
https://bit.ly/2TsniR5
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Carbon pools include the above-ground and below-ground biomass pools. Deadwood, litter and soil organic 
carbon were not included in the national FREL, nor in the Tshopo FREL. Regarding GHG, the FREL only 
includes CO2 emissions. 

National FREL Emission Factors 

Robust tree biomass data from every province of the country were aggregated. Where available, the 

country-specific forest inventory was used, and where not available, as in Tshopo, for instance, WWF 
LiDAR forest carbon density was used. The emission factors used to construct the FREL were obtained by 
taking into account the biomass carbon density of different vegetation types after the land-use conversion 
national FREL data source. 

The dataset used to perform the deforestation analysis over 2000–2014 was based on the visual 
interpretation of high-resolution spatial satellite images, made available by the University of Maryland. The 

Democratic Republic of the Congo developed its own algorithm to classify land uses from Landsat images 
and ended up with a forest no-forest map. The sample points that were used for land-use classification from 
Landsat images were not made publicly available, which means that the exact forest no-forest classification 
used by the Democratic Republic of the Congo FREL is not reproducible. 

The Tshopo government has not yet set any subnational climate mitigation objective for the province of 

Tshopo and has not created any barrier to driving climate finance through a market-based mechanism. 
Moreover, the country submitted its first Nationally Determined Contribution (NDC) to the UNFCCC in 2017, 
mentioning deforestation drivers; however, no specific plan of investment or action was detailed regarding 
how to avoid deforestation. The country also submitted its REDD+ potential document to the UNFCCC in 
2009, with further details on how to achieve effective avoided deforestation and degradation. However, the 

document is outdated and was in a too early stage to formulate commitments on enhancing carbon stocks 
that are not intended to be financed via market mechanisms. Based on this, the current jurisdictional 
baseline will allow independent projects to claim verified carbon units aligned with the province and country 
framework by proceeding to nesting. 

2.3 REDD+ Activities and Drivers of Deforestation and/or Degradation  

The national FREL includes only the gross emissions from deforestation related to clear cuts, and 

excludes any subsequent emissions and removals from regrowth in the deforested areas or forest 

degradation. Since Tshopo’s emissions are derived from the emissions quantified at the national level, 

Tshopo’s FREL includes the same REDD+ activities as the national FREL.  

The deforestation scenario at the country level has been defined by the Democratic Republic of the Congo 

and assessed by the UNFCCC. It stands as the basis for the Tshopo reference scenario whose emissions 

have been derived from the national FREL. The Democratic Republic of the Congo’s Council of Ministers 

adopted a national REDD + framework strategy in 2012, indicating that a national consensus has been 

reached on the causes of deforestation and degradation at the national level6. This consensus is the result 

                                                 

 
6 Synthèse des études sur les causes de la déforestation et la dégradation des forêts en République Démocratique 

du Congo, MECNT, 2012, available at https://bit.ly/3c7PgK6  

https://bit.ly/3c7PgK6
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of a series of qualitative studies7,8 and quantitative studies9, as well as several consultations carried out by 

the National REDD + Coordination of the Democratic Republic of the Congo. The main direct causes 

identified at a national level are, therefore, in order of importance: (1) slash and burn agriculture; (2) small-

scale logging; (3) industrial logging; (4) charcoal production and firewood; (5) mining; and (6) bush fires. 

The underlying causes that were identified are: (1) population growth; (2) institutional aspects, such as 

weak governance and civil wars; (3) infrastructure development and urban sprawl; and (4) economic 

aspects, such as unemployment and poverty. 

Two historical periods, 2000–2010 and 2010-2014, totalling a reference period of 15 years, have been used 

to estimate the emissions. The national FREL applied a linear growth trend based on the two historical 

periods, creating a projection of deforestation based on two data points: the average growth rate for 2000–

2010 and the average growth rate for 2010-2014. Emissions for 2015–2019 were then obtained by following 

the linear growth described by those two points. More data points would increase the accuracy of the linear 

projection model and reduce the risk of error. This observation was made by the UNFCCC reviewer and 

the Democratic Republic of the Congo responded by highlighting that (1) a historical mean deforestation 

rate would underestimate future deforestation and (2) a projection based on 2010–2014 only would result 

in the deforestation becoming stagnant, which would be mistaken, due to the period being too short. The 

Democratic Republic of the Congo believes that the deforestation rate would continue to grow based on 

the nature of deforestation drivers. Indeed, deforestation is linked to subsistence agriculture, which is 

expected to increase at a similar rhythm as the population. High demographic growth has been proved to 

be an undirect deforestation driver in the Democratic Republic of the Congo, meaning deforestation follows 

a growth trend. The latest makes a slowly growing or stagnant deforestation rate scenario seem highly 

implausible. 

As far as Tshopo’s deforestation scenario is concerned, studies have found that slash-and-burn agriculture 
is the most important driver of deforestation in the province, and especially within the sub-jurisdiction of 
Opala, Isangi and Ubundu10. One of the reasons for agriculture to expand in those rural territories is the 
proximity with Kisangani, a city of more than 1.5 million inhabitants, driving local food, fuelwood or timber 
production to the market through the Congo river. 

Small-scale and traditional logging is increasingly taking off on the forest, mainly in Ubundu, Banalia, 

Bafwasende, Isangi, Opala, Yahuma and Basoko. The majority of the resulting timber production is traded 
in the market of Kisangani.  

The next most important driver of deforestation is fuelwood production, which mainly concerns a 50km 
radius area around Kisangani. 

Finally, small-scale diamond mining causes forest loss due population displacement in Bafwasende, 
Banalia, and Ubundu.   

It was also reported that industrial logging constitutes a significant threat to the forest, mainly because of 

the roads providing access to the concessions. By opening a route into previously undisturbed areas, 

                                                 

 
7 Etude sur les moteurs de la déforestation et de la dégradation des forêts en RDC – Analyse qualitative. GTCR 

(Société Civile). 2011, 2012, available at https://bit.ly/2TdKe6l  
8 Analyse qualitative des causes de la déforestation et de la dégradation des terres forestières dans une RDC post-
conflit (données recueillies : septembre 2009 à octobre 2010), UNEP(2011), available at https://bit.ly/2SX1spy  
9 Analyse quantitative des causes de la déforestation et de la dégradation des forêts en République Démocratique du 
Congo. Université catholique de Louvain. Defourny, P., Delhage, C., 2016, available at https://bit.ly/2TdZgsO  
10      Fonds national REDD+ de la RDC, Programme intégré Oriental, available at https://bit.ly/37XxOEX  

https://bit.ly/2TdKe6l
https://bit.ly/2SX1spy
https://bit.ly/2TdZgsO
https://bit.ly/37XxOEX
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access roads allow the local community to practice slash-and-burn agriculture, and timber or fuelwood 
production over the adjacent part of the forest, even after legal logging activities end. To a lesser extent, 
industrial logging is also responsible for the extraction of forest trees, although this is limited to timber 

species and covered by a legal framework.  

In addition, a recent study11 has found cases of deforestation within logging concessions that were reported 
outside of the legal exploitation zones and were identified as having been illegal clearing to establish palm 
oil fields. 

The underlying causes of deforestation were identified at the country level in the National Forest Reference 
emission level. They include, in order of importance, demographic growth, weak governance, urban sprawl, 

and economic factors, such as unemployment and poverty. Demographic growth would result in doubling 
the country’s population within 20 years. Additionally, the population is reported to be two times higher in 
urban areas than in rural areas, making the pressure on the forest for firewood and food even greater, given 
that firewood demand is higher among urban inhabitants; the rural population would consume deadwood 
and other forest resources first.  

2.4 Jurisdictional Baseline Boundary 

The Tshopo JNR scenario 1 geographical boundaries correspond to the administrative boundaries of the 

province. High-density tree biomass, classified as tropical rainforest, is found everywhere in the province 

but near to human settlements, where infrastructures and agriculture encroached on the forest. Figure 2 

below shows the boundaries of the Tshopo JNR scenario 1, as well as the location of forest (2015), in 

green. These data were obtained from OSFAC. 

                                                 

 
11 Tracking Deforestation in DRC’s Forest Concessions Is Complicated, A. Engunda Ikala, C. Halleux, R. 

Mambeta, L. Williams. 2018, available at https://bit.ly/2Thmi1N  

https://blog.globalforestwatch.org/
http://www.wri.org/profile/alain-engunda-ikala
http://www.wri.org/profile/claire-halleux
http://www.wri.org/profile/roger-mambeta
http://www.wri.org/profile/roger-mambeta
http://www.wri.org/profile/lauren-williams
https://bit.ly/2Thmi1N
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Figure 2: Tshopo forest. 2015 

(Source: OSFAC, 2015) 
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Carbon pools/ 

sources 

Gas Included for 

which activities? 

Justification/explanation 

Aboveground 

tree or woody 

biomass 

CO2 Deforestation Major carbon pool affected by JNR REDD+ projects 

Aboveground 

non-tree or non-

woody biomass 

CO2 Not included Not considered under the national FREL from which 

Tshopo FREL is derived 

Belowground 

biomass 

CO2 Deforestation  Major carbon pool affected by JNR REDD+ projects 

Litter 
CO2 Not included Not considered under the national FREL, which 

Tshopo FREL is derived from 

Dead wood 
CO2 Not included Not considered under the national FREL, which 

Tshopo FREL is derived from 

Soil organic 

carbon 

(including peat) 

CO2 Not included Not considered under the national FREL, which 

Tshopo FREL is derived from 

CH4 Not included Not considered under the national FREL, which 

Tshopo FREL is derived from 

Wood products 
CO2 Not included Not considered under the national FREL, which 

Tshopo FREL is derived from 

Deadwood and litter data cover only three of the 26 provinces in the Democratic Republic of the Congo, 

namely Kwango, Kwilu and Mai-Ndombe, which were, therefore, not included in the national FREL. 

Emissions from soil-carbon and non-CO2 emissions from hydromorphic organic soils were also excluded. 

This exclusion was validated by the UNFCCC. Since Tshopo’s FREL was derived from the national FREL, 

the same carbon pools apply. However, deadwood and litter could be significant carbon pools, and their 

exclusion makes the national FREL (as well as Tshopo’s FREL) conservative. Therefore, the Democratic 

Republic of the Congo is working on gathering more data from the provinces to be able to include those 

pools in the national FREL.  

2.5 Description of Jurisdictional Baseline Method(s)   

2.5.1 Accounting Method  

The GHG emissions from deforestation in Tshopo over the period 2015–2019 were derived from the 

country’s emissions for the same activities and period.  

Activity data at the national level was gathered, province by province, and then aggregated at the national 

level. The approach consisted in (1) assessing the areas of forest, no-forest, and deforestation in each 

province and (2) classifying the land-use transition identified as deforestation, e.g. from forest to cropland, 

and forest to human settlement. More than 12,500 Landsat images were used to build activity data.  
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The Tshopo baseline derived its emissions from the national FREL; activity data were therefore not 

collected at the province level. Tshopo’s jurisdiction accounts for a fraction of the national FREL. The 

calculation of this fraction was based on the comparative amount of biomass and the deforestation rate for 

2010–2014, between the province and the country. Carbon stock and the recent deforestation rate (or area) 

combined allow for a close approximation of current emissions from deforestation.  

Options that were not selected for deriving emissions from the country to the province level include: (1) 

calculating the fraction of emissions based on the ratio of Tshopo area to Democratic Republic of the Congo 

area and (2) reproducing the national FREL trend-based approach, which is to say using a linear projection 

based on 2000–2010 and 2010–2014 emissions (two points) in Tshopo.  

Option (1) is highly inaccurate because the average density of evergreen forest is higher in Tshopo than in 

the country as a whole. The land area is therefore an inaccurate proxy between the country and the province 

to quantify the emissions from deforestation. Option (2) is better aligned with the national FREL approach; 

however, there has been a particularly important emissions growth in between the historical accounting 

period 2000–2010 and 2010–2014 and this growth rate would be applied to 2015–2019. Although this 

approach lacks more historical points to confirm the linear growth trend, it might reflect the progression of 

deforestation emissions in Tshopo. However, due to the growth rate being high, the resulting emissions 

were the highest of all approaches. In order to remain conservative, this approach was not selected.  

Tshopo’s emissions are spatially explicit, meaning that each pixel of a Tshopo jurisdiction raster map is 

associated with a fair fraction of the Tshopo FREL. The method by which the emission distribution is made 

is detailed in section 2.6.  

2.5.2 Most Plausible Jurisdictional Baseline Scenario   

According the JNR requirements v3.4 section 3.11.12:  

“Where no baseline (or reference level) has been established under the UNFCCC for the purposes of 

crediting or compensation in a market-based mechanism, alternative jurisdictional baselines shall be 

identified.” 

The national reference level was established under the UNFCCC; identifying alternative jurisdictional 

baselines is therefore not required.  

Baseline Scenario Selection Method 

Not applicable. Same as section 2.5.2.  

Land Cover Maps  

Land-cover classification and stratification was performed at the country level. The FREL submission 

provides a description of the applied method, although access to intermediary raster files is not provided. It 

can be resumed as such: (1) separation of identic classes in 12,570 Landsat images; (2) use of semi-

automatic classification tool Forest Random, resulting in detection of forest no-forest classes, calibrated 

with digital recognition of selected points for the period (2000–2010; 2010–2014); (3) generation of land-

use maps; (4) uncertainty assessment. 
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The assessment of the map’s accuracy was supported by an extensive review of “Good practices for 

estimating area and assessing accuracy of land change”12 which describes criteria for interpreting imagery 

classes, the data post-processing including the reallocation of classes and gaps within the process of 

classifying the first submission.  

The use of an alternative dataset known as Hansen et al. 201313 to discuss and double-check activity data 

(deforestation), and to configure forest area and refine the definition of “forest”, attests to a continuous 

improvement in the transparency and accuracy of the national FREL. 

It can be observed that the Democratic Republic of the Congo developed its own land-use classification 

while popular algorithms like Hansen were available, which suggests that it is more specific to the spatial 

characteristics of the country’s land-use change. This design element is deemed to increase the quality of 

historical forest no-forest layers. 

At the Tshopo province level, no classification was performed since OSFAC provided forest no-forest 

rasters (already classified). OSFAC is recognized for its expertise in GIS-data treatment and management 

over the Congo Basin region and works closely with the Democratic Republic of the Congo’s Ministry of 

Environment, therefore is considered the best source of information for land-cover data.  

2.5.3 Data and Parameters 

Data/Parameter: Forest no-forest Tshopo 2000–2018 

Data unit: pixel 

Description: Raster files of forest and no-forest cover over Tshopo (plus buffer) 

for every year from 2000 to 2018 

Source of data: OSFAC 

Value applied:  - 

Justification of choice of 

data or description of 

measurement methods 

and procedures applied: 

Forest no-forest classified Landsat images from OSFAC provide 

reliable landcover data to analyze historical activity data. 

Purpose of data: Determination of historical deforestation in Tshopo and 

determination of the risk of future deforestation based on historical 

deforestation. 

Comments: - 

 

Data/Parameter: Carbon density 

                                                 

 
12 Good practices for estimating area and assessing accuracy of land change. Remote Sensing of Environment, 148, 

42–57. Olofsson, P., Foody, G. M., Herold, M., Stehman, S. V, Woodcock, C. E., & Wulder, M. A. (2014) 
13 High-resolution global maps of 21st-century forest cover change. Science (New York, N.Y.), 342(6160), 850–853. 

Hansen, M. C., Potapov, P. V, Moore, R., Hancher, M., Turubanova, S. a, Tyukavina, a, … Townshend, J. R. G. 

(2013). 



   JNR BASELINE DESCRIPTION: VCS Version 3 

 

15 
v3.0  

   

 

Data unit: tC/ha 

Description: Map forest carbon density over the country, raster files from WWF 

Carbon map 2015. 

Source of data: WWF 

Value applied:  - 

Justification of choice of 

data or description of 

measurement methods 

and procedures applied: 

Forest inventory data are not available for the whole province, 

therefore WWF carbon provides the most reliable data to assess 

forest carbon density over Tshopo. The map resolution is 1 ha and 

it comes with a formal uncertainty assessment at the pixel level. 

Purpose of data: Allocation of risk based on the forest carbon density. 

Comments: - 

 

Data/Parameter: National FREL 

Data unit: tCO2e 

Description: Value of emission per year 

Source of data: Democratic Republic of the Congo Ministry of Environment 

Value applied:  - 

Justification of choice of 

data or description of 

measurement methods 

and procedures applied: 

Democratic Republic of the Congo FREL provides a quantification 

of emissions as the result of deforestation in the country. This has 

been reviewed and registered by the UNFCCC REDD+.  

Purpose of data: Quantify the amount of emission from Tshopo’s forest for the 

period 2015–2019 

Comments: - 

 

Data/parameter: Estimation of stable forest, no-forest stable, and deforestation area 

per province 

Data unit: ha 

Description: Historical stable forest, no-forest stable, and deforestation area 

data for 2000–2010 and 2010–2014, desegregated per province.  

Source of data: Democratic Republic of the Congo Ministry of Environment 

Value applied:  - 

Justification of choice of 

data or description of 

measurement methods 

and procedures applied: 

These data are part of the national FREL; each province in the 

country reported activity data to the National Forest Monitoring 

System. Although the Democratic Republic of the Congo is still 

working on improving the level of accuracy in provincial activity 

data, at the moment these are considered the most reliable and 

consistent data.  
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Purpose of data: These data are used to determine the deforestation rate for 2010–

2014 in the country and in Tshopo. 

Comments: - 

2.5.4 Description of Data Collection 

Most of the data used for the design of Tshopo’s FREL were numeric data, sent by the relevant organization 

and then stored in South Pole’s cloud. The design stage included a site visit to perform the local stakeholder 

consultation, during which audio, video, photo, and paper data were recorded and then transferred to South 

Pole’s cloud. Paper versions of responses to questionnaires were collected and then scanned before being 

uploaded to South Pole’s cloud. Allocating Tshopo’s emissions to a spatial location included generating 

projected deforestation data through Dinamica Ego, handling data in ArcMap, and realizing calculations in 

R. The permanence of information saved on South Pole’s cloud is ensured by weekly backups. GIS data is 

systematically checked by a GIS expert before being stored on a separate server with the capacity for large 

volumes of data.  

2.5.5 Excluded Forest Loss in Historical Reference Period  

Not applicable. Same as section 2.5.2.   

2.5.6 Large Unavoidable Infrastructure Projects 

Not applicable. Same as section 2.5.2.   

2.5.7 Large-Scale Commercial Deforestation  

Not applicable. Same as section 2.5.2.   

2.5.8 Carbon Loss 

Not applicable. Same as section 2.5.2.  

2.6 Quantification of Jurisdictional Baseline Emissions  

2.6.1 Tshopo Forest Reference Emission Level  

The Democratic Republic of the Congo did not release data for emissions desegregated per province, as it 

had done for historical deforestation data. Therefore, the FREL was derived for Tshopo according to the 

proportion of forest carbon included in the province and the deforestation rate of Tshopo compared with the 

national deforestation rate. Deforestation rates were compared for the period 2010–2014 in order to 

represent the latest deforestation trend. The average emission for Tshopo is 163,928,824 tCO2e/year for 

the period 2015–2019, as extracted from the Excel spreadsheet (found in Annex 6). The calculation follows 

Equation 1 (below). 
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Equation 1: 

𝐹𝑅𝐸𝐿
Tshopo

= 𝐹𝑅𝐸𝐿
DRC

∗
𝐷𝑅𝐶𝑐𝑎𝑟𝑏𝑜𝑛

𝑇𝑆𝐻𝑂𝑃𝑂𝑐𝑎𝑟𝑏𝑜𝑛
∗

𝐷𝑅𝐶𝑑𝑒𝑓𝑜𝑟𝑒𝑠𝑡𝑎𝑡𝑖𝑜𝑛

𝑇𝑆𝐻𝑂𝑃𝑂𝑑𝑒𝑓𝑜𝑟𝑒𝑠𝑡𝑎𝑡𝑖𝑜𝑛

 

 

Further details on the calculation of Tshopo’s annual emissions, based on Equation 1, are found in Annex 

6.  

 

Table 1 Tshopo annual emission 

Year Tshopo FREL (tCO2e) 

2015 148,864,774  

2016 156,396,799  

2017 163,928,824  

2018 171,612,883  

2019 178,992,874  

Emissions, as calculated in the Democratic Republic of the Congo FREL, are directly related to carbon 

stock and deforestation. Equation 1 therefore constitutes a relatively simple, yet fair and relevant way to 

obtain emissions from the country to the province level. 

The FREL was also calculated for all provinces in the country according to the same equation. The sum of 

emissions from all the provinces was 16% lower than those in the national FREL (see Annex 7, sheet 

“2010–2014 derivation”). This means that applying Equation 1 is a relevant and conservative mean of 

obtaining Tshopo’s emissions from the country’s emission.  

2.6.2 Spatial allocation of emission 

For a REDD+ project to nest within Tshopo’s FREL, an allocation method must be defined, including how 

to calculate the exact quantity of emissions that can be attributed to the project. A spatial allocation of 

emissions method, or so-called “cookie-cut” baseline, was chosen and developed because it is potentially 

the most accurate and fair way of nesting the project within a higher-level baseline or FREL14. 

The Tshopo FREL considers emissions more likely to arise where (1) carbon stock is high, according to the 

WWF carbon map; and (2) where deforestation is more likely to occur, according to projected deforestation 

from Dinamica EGO. This approach can be summarized as a risk analysis, as follows:  

Risk (GHG emission) = Vulnerability (Forest carbon) x Exposure (Activity) 

                                                 

 
14 The cookie-cut baseline was defined as one of several options for nesting REDD+ project in Guidance Document: 

Options for Nesting REDD+ Projects, Timothy Pearson, Felipe Casarim and Anna McMurray, 2016, available at 

https://bit.ly/382N0k3  

https://bit.ly/382N0k3
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Tshopo’s forest carbon stocks used for risk allocation 

WWF Lidar forest carbon has been used15 (see Figure 3 below). This dataset provides a high-quality (100 
m, or 1ha resolution) tree biomass assessment of Tshopo and the whole country. The plot sampling density 
was designed to provide carbon statistics on the sub-national level. 

 

Figure 3: Tshopo forest carbon density map 

Tshopo’s activity data used for risk allocation 

The dataset that was used to perform modeled deforestation is OSFAC forest no-forest maps for 2010 and 
2014. OSFAC is a regional forum that aims at improving natural resource management through the use of 
satellite data. It works in close partnership with academic and research institutions in the region, as well as 
international academic and research institutions, such as the University of Maryland.  

2010 and 2014 forest cover data were used to model the spatial pattern of progression of deforestation 

over 2015–2019 (see Figure 4 below for the result of one year). The modeling consists of using a set of 
geographical variables, such as the distance to roads, rivers, and population density, whose spatial 
correlation with deforestation is tested and quantified. The detailed process and data that were used with 
the Dinamica EGO software are found in Annex 8. 

                                                 

 
15 DRC forest carbon map can be freely requested from WWF Germany and the associated forest carbon map project 

document is available at https://bit.ly/2T2YYGj  

https://bit.ly/2T2YYGj
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Figure 4 Tshopo projected deforestation (year 2015) used for risk allocation 

When combining carbon stock and modelled deforestation as explained above, the risk of GHG emissions 
is obtained on a raster map of Tshopo, where each pixel is assigned a value from 0 to 1 (0 being no risk 

and 1 being the highest risk of emission). The intermediary steps that lead to the aggregated risk indicator 
from 0 to 1, or GHG emission risk map, include:  

Normalization 

Normalizing values of carbon stock and projected deforestation included in the carbon map and 

map of project deforestation consist in bringing all values to 0 to 1. This is done using a basic 

operation (see Equation 2 below). 

Equation 2: 

𝑋𝑛𝑜𝑟𝑚 =
𝑋 − 𝑋𝑚𝑖𝑛

𝑋𝑚𝑎𝑥 − 𝑋𝑚𝑖𝑛

 

Aggregation  

Once both the carbon map and the projected deforestation map data have been normalized, the 

aggregation can be conducted. The arithmetic aggregation consists in totalling the values of the 

two components determining the risk, whereas the geometric aggregation consists in multiplying 

them. Selecting one or the other option is a key design step of the risk allocation process. Using 

the geometric option would imply no risk, and hence no emission is reported when no deforestation 

is modelled, whereas using the arithmetic option leaves the possibility of quantifying a risk of 

emission, even though no deforestation is modelled. Indeed, if projected deforestation is valued “0” 

and carbon stock is valued “1”, the sum is not equal to zero, but the product is. Tshopo’s FREL 
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uses the arithmetic aggregation because this results in granting baseline emissions to forests under 

no or limited deforestation threat, which supports the development of REDD+ everywhere in 

Tshopo’s forest, not only in hotspot zones. The result of the aggregation step is a risk indicator 

ranging from 0 to 1. See the operation in Equation 3: 

Equation 3:  

𝑅𝑖𝑠𝑘 =
𝑋1 + 𝑋2

2

 

Once the emission risk map is created (see Figure 5 below), the objective is to allocate each pixel of the 

raster a fair proportion of the emissions based on the level of risk. At this stage, the total quantity of Tshopo’s 

emissions are known (see 2.6.1). However, this is not yet located spatially. Six class of risks were defined 

and for each a factor of emission was calculated (tCO2e/ha).  

 

Figure 5: Forest emission risk map 2015 

 

Jurisdictional Emission Factor  

At this stage of the spatial allocation of emissions, one might recall that existing alternatives to allocating 

FREL on a spatial basis include the area-based allocation, which consists of attributing emissions 
proportionally to the forest area. While easy to implement, this kind of approach is significantly limited by 
the fact that project developers receive no additional incentive for developing projects in forest zones under 
higher pressure from deforestation. Jurisdictions are then subject to risks in concentrating REDD+ project 

development in areas under relatively low threat from deforestation, where project activities costs are 
reasonable. The present approach constitutes a relevant intention to mitigate this risk. In order to make an 
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REDD+ project in high risk zones feasible and rewarding, the very high risk class is associated with the 
highest emission factor. Nonetheless, it is in the interest of Tshopo to make REDD+ projects feasible in 
relatively well-preserved zones of its forest. Therefore, very low-risk zones were associated with an 

emissions factor of 1tCO2e/ha, meaning a 100,000 ha project located in a 100% very low-risk zone will 
obtain a baseline emission of 100,000 tCO2e/year. Regarding the very high-risk class, it was assessed and 
concluded that five times the average emission factor in the province provides an important enough 
emissions baseline for forest areas under high pressure, and meanwhile does not negatively affect the 

distribution of emissions in the intermediary risk classes (high, moderate, and low risk). 

A system of equations was used to establish the emissions corresponding to each risk class for each year 
of the reference period, which sought to meet the following criteria: 

The emissions factor value for the "no risk" category is zero, for "very low" is one, and for "very high" is five 
times the value of "mean emission per hectare of Tshopo forest". 

The total GHG emissions (tCO2e) value for one year must be equal to the value of "Tshopo's forest 
reference emission level" for said year. 

The second derivative of the risk curve is positive, i.e. the risk curve concaves upward or the relation 
between risk class and emission factor describes a growth that is faster than a linear growth. 

To meet these criteria for each year, the following system of five equations with five unknowns was used 

(the values of 𝐴𝑖
, �̅� and 𝑋 are known): 

Equation 4: 

(1)        𝑅2 = 2𝛽1 − 2𝛽2 

(2)        𝑅3 = 3𝛽1 − 3𝛽2 

(3)        𝑅4 = 4𝛽1 − 4𝛽2 

      (4)        5 ∗ �̅� = 5𝛽1 − 5𝛽2 

(5)        𝑋 = 𝐴1 + 𝐴2 ∗ 𝑅2 + 𝐴3 ∗ 𝑅3 + 𝐴4 ∗ 𝑅4 + 𝐴5 ∗ 𝑅5
 

Where: 

𝑅𝑖
: Jurisdictional Factor of emission for i category (tCO2e/ha) 

𝐴𝑖
: Area for i category (ha) 

�̅�: Mean emission per hectare of Tshopo forest (tCO2 eq/ha/year) 

𝑋: Tshopo's Forest Reference emission level (tCO2 eq/year) 

𝛽𝑖
: Risk curve parameters for each year 

 

The results for each year are found in the following graphs (see Figure 6 below). These graphs can be 
replicated via R script, available in Annex 9. 
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Figure 6 Jurisdictional emission factor determination 

 

Spatial allocated emission of Tshopo’s forest  

Finally, jurisdictional emission factors are set, and each pixel of the risk map is allocated a known amount 

of emissions. This results in a spatially explicit FREL of Tshopo (see Figure 7 below). 
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Figure 7 Spatially explicit Tshopo FREL 

 
Tshopo’s FREL for the period of reference 2015–2019 is composed of five raster maps, one map of 

emission per year (for raster files, please refer to Annex 10). 
 
An independent project willing to nest into Tshopo’s FREL for the period 2015–2019 will: 

 request raster maps for all the years within the period 2015–2019 included in their baseline 

emission accounting 

 overlap the project area and Tshopo FREL raster map for year i in a GIS software  

 perform a clip intersection between the two layers 

 total all the emissions included in the resulting layer to obtain a baseline emission for year i.  
o Total all pixel in each one the five risk classes  
o Multiply each of the five sub-totals per its corresponding Emission factor (tCO2e/pixel) 

included in the attribute table 
o Sum the five sub-totals of emissions per category of risk to obtain the baseline emission 

for year i. 

3 SAFEGUARDS  

Local Stakeholder Consultations were carried out in Kinshasa and Kisangani, in addition to several side 

meetings organized with political authorities, in order to support the integration of Tshopo JNR scenario 1 

within the country’s REDD+ strategy and the alignment with local authorities. Consultations were 

adequately planned and realized in November 2019, when the JNR baseline had already advanced its first 

spatially explicit results, but were still under active development so that the design team could eventually 

re-consider curtains parts of the design. Prior to meetings in the Democratic Republic of the Congo, the 

jurisdiction representative, CEMCO, together with the design team, identified, and invited the relevant 
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stakeholders. The identification process, the manner in which the consultations occurred, and the 

conclusion of the consultations are developed and documented in the LSC report (see Annex 11).  

A grievance mechanism was introduced during the consultations (see Figure 8), consisting of an email 

address, CEMCO phone numbers, and the delayed responses associated with the nature of the complaints. 

 

Figure 8 Grievance mechanism introduced during consultations 

 

The principles for REDD+ safeguards of UNFCCC Cancun have been addressed:  
 

 Several side meetings with officials from the Democratic Republic of the Congo have been 
organized to introduce the JNR scenario 1 approach, ensure it is in line with the objectives of 
national forest programs, and to receive the support from relevant authorities.   

 National legislation and sovereignty were taken into account by being fully transparent with the 
Tshopo government and the national government, requesting approvals to develop a JNR scenario 
1 to the Ministry of Environment and requesting the approval of the Tshopo government to have 
CEMCO be the jurisdiction representative. 

 Since the JNR scenario 1 is not subject to the implementation of activities on Tshopo’s territory, 
safeguards related to land tenure rights were not challenged.  

 The effective participation of relevant stakeholders was documented in the consultations report.  

 The development of the Tshopo Forest reference level will drive carbon finance to forest 
conservation and sustainable livelihood-generating initiative. It is therefore consistent with the 

conservation of natural forests and biological diversity.  

 Any risks of reversal or leakage are covered by VCS’s requirement to monitor leakage and apply a 
buffer by considering the risk of reversal.  

 

Respect for safeguarding principles was also supported by guidance from REDD+ Social & Environmental 
Standards (REDD+ SES) and, more specifically, by Article 6. All relevant rights holders and stakeholders 
participating fully and effectively in the REDD+ Program, from REDD+ SES, guided the identification of 
stakeholders and the design of a participative approach. 
 

To refer to the LSC report for a complete treatment of this section, please see Annex 11. 


