
 

 

 

 

 

 

 

 

 

 

Summary of the analytical framework for coastal ecosystem accounts in 

Liberia: extent, condition and ecosystem services 

  



1. EXTENT ACCOUNT 

Overall workplan 

The plan of work for the development of ecosystem extent accounts involve the following five 

steps: 

(1) Define EAA 

(2) Compile ecosystem map including defining ecosystem classes 

(3) Compile land account 

(4) Compile ecosystem account 

(5) Share data and capacity building 

 

Options for determining analysis 

Proposed Approach for Mapping Ecosystems 

We propose to follow a tiered approach for mapping costal EAs within a pre-defined EAA (see 

next section for details). The tier 1 map will depend on available global and national information 

and maps that we compiled through the MENC Project and CI-NASA Partnership. Ecosystem 

classification will follow the IUCN GET Ecosystem Functional Groups (level 3 and 4) and, if 

applicable, the SEEA CF land use classification (at the 3-digit level or better). As more data is 

collected, we will refine the tier 1 map and produce a tier 2 map by adding/subtracting classes. 

The initial tier 1 map may include up to 32 classes listed below: 

Realm (Level 1) Biome (Level 2) Ecosystem Functional 

Group (Level 3) 

Liberian-Specific 

Coastal Ecosystems 

(Level 4) 

Source Data/Method 

Terrestrial T1 Tropical-subtropical 

forests 

T1.1 Tropical-subtropical 

lowland rainforest 

Mature Tropical Lowland 

Annual Rainforest 

NASA map 

   Mature Tropical Lowland 
Biannual Rainforest 

NASA map 

   Moderately Degraded 

Tropical Lowland 
Annual Rainforest[i] 

NASA map 

   Moderately Degraded 

Tropical Lowland 
Biannual Rainforest 

NASA map 

   Severely Degraded 

Tropical Lowland 

Annual Rainforest 

NASA map 

   Severely Degraded 

Tropical Lowland 

Biannual Rainforest 

NASA map 

 T7 Intensive land-use T7.3 Plantations Plantation NASA map 

  T7.4 Urban and industrial 

ecosystems 

Build-up Area NASA map 

   Barren Land NASA map 

Freshwater F1 Rivers and streams F1.2 Permanent lowland 
rivers 

Rivers NASA map/Global GIS 
data 

 F2 Lakes F1.2 Large permanent 

freshwater lakes 

Lakes NASA map/Global GIS 

data 

 F3 Artificial fresh waters F3.1 Large reservoirs Reservoirs NASA map/Global GIS 
data 

Freshwater-Terrestrial TF1 Palustrine wetlands TF1.3 Permanent 

marshes 

Freshwater Marsh NASA map/Height 

data/GIS analysis 

Freshwater-Marine FM1 Semi-confined 
transitional waters 

FM1.1 Deep water 
coastal inlets 

Inlets GIS analysis 

https://word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=en-us&rs=en-us&wopisrc=https%3A%2F%2Fconservation.sharepoint.com%2Fsites%2FNaturesValuesPrioritiesTeam%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fd4bc0b118a6f405d8f0da37b48f4cdff&wdenableroaming=1&mscc=1&hid=-2057&uiembed=1&uih=teams&hhdr=1&dchat=1&sc=%7B%22pmo%22%3A%22https%3A%2F%2Fteams.microsoft.com%22%2C%22pmshare%22%3Atrue%2C%22surl%22%3A%22%22%2C%22curl%22%3A%22%22%2C%22vurl%22%3A%22%22%2C%22eurl%22%3A%22https%3A%2F%2Fteams.microsoft.com%2Ffiles%2Fapps%2Fcom.microsoft.teams.files%2Ffiles%2F4127196835%2Fopen%3Fagent%3Dpostmessage%26objectUrl%3Dhttps%253A%252F%252Fconservation.sharepoint.com%252Fsites%252FNaturesValuesPrioritiesTeam%252FShared%2520Documents%252FEcosystem%2520Values%2520and%2520Accounting%252FLiberia%252FAdmin%252FAnalytical_framework_summary.docx%26fileId%3Dd4bc0b11-8a6f-405d-8f0d-a37b48f4cdff%26fileType%3Ddocx%26ctx%3Dfiles%26scenarioId%3D2057%26locale%3Den-us%26theme%3Ddefault%26version%3D20201217029%26setting%3Dring.id%3Ageneral%26setting%3DcreatedTime%3A1612219702262%22%7D&wdorigin=TEAMS-ELECTRON.teams.files&wdhostclicktime=1612219702195&jsapi=1&jsapiver=v1&newsession=1&corrid=2f3e2f07-e2fe-49b0-9d9c-e057d6ac9aee&usid=2f3e2f07-e2fe-49b0-9d9c-e057d6ac9aee&sftc=1&sams=1&accloop=1&sdr=6&scnd=1&hbcv=1&htv=1&hodflp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_edn1


  FM1.2 Permanently open 

riverine estuaries and 

bays 

Estuaries GIS analysis 

  FM1.3 Intermittently 

closed and open lakes 
and lagoons 

Lagoons GIS analysis 

Marine MT1 Marine shelfs M1.1 Seagrass meadows Seagrass Global GIS data 

  M1.3 Photic coral reefs Reefs Bathymetry maps 

  M1.6 Subtidal rocky 
reefs 

Rocks Bathymetry maps 

 M2 Pelagic ocean waters ? Neritic waters Bathymetry maps 

 M3 Deep sea floors  Oceanic waters Bathymetry maps 

 M4 Anthropogenic 

marine systems 

M4.1 Submerged 

artificial structures 

Wrecks Bathymetry maps 

  M4.2 Marine aquafarms Shrimp farm High resolution imagery 

Marine-Terrestrial MT1 Shoreline systems MT1.1 Rocky shorelines Rocky shorelines Global GIS data 

  MT1.2 Muddy shorelines Muddy shorelines Global GIS data 

  MT1.3 Sandy shorelines Sandy shorelines Global GIS data 

  MT1.4 Boulder and 

cobble shorelines 

Boulder and cobble 

shorelines 

Global GIS data 

 MT2 Supralittoral coastal 

systems 

MT2.1 Coastal 

shrublands and 

grasslands 

Shrublands and 

grasslands 

GIS analysis 

 MT3 Anthropogenic 

shorelines 

MT3.1 Artificial 

shorelines 

Artificial shorelines High resolution imagery 

Marine-Freshwater-
Terrestrial 

MFT1 Brackish tidal MFT1.1 Coastal river 
deltas 

River deltas GIS analysis 

  MFT1.2 Intertidal forests 

and shrublands 

Mangrove NASA map/Height 

data/GIS analysis 

  MFT1.3 Coastal 
saltmarshes and reedbeds 

Saltmarsh NASA map/Height 
data/GIS analysis 

[i] The degraded classes may be eliminated if we decide to treat them as part of the condition account. 

 Proposed Approach for Defining EEA 

Following the SEEA EA recommendations described in the Chapter 3. We will define the coastal 

EAA for Liberia using a combination of ecological approaches, environmental and 

administrative boundaries. A simple overlay GIS model will be used for the tier 1 map boundary. 

 

Outstanding issues for discussion with TAC 

• National land and marine boundaries. Coastal zone boundary. 

• Acquire land use maps if they exist. Obtain forest inventory maps (spatial and tabular). 

• Find out what data management and stats systems they use. 

• Find out who will be data custodian and trained in NCA techniques. 

 

  

https://word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=en-us&rs=en-us&wopisrc=https%3A%2F%2Fconservation.sharepoint.com%2Fsites%2FNaturesValuesPrioritiesTeam%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fd4bc0b118a6f405d8f0da37b48f4cdff&wdenableroaming=1&mscc=1&hid=-2057&uiembed=1&uih=teams&hhdr=1&dchat=1&sc=%7B%22pmo%22%3A%22https%3A%2F%2Fteams.microsoft.com%22%2C%22pmshare%22%3Atrue%2C%22surl%22%3A%22%22%2C%22curl%22%3A%22%22%2C%22vurl%22%3A%22%22%2C%22eurl%22%3A%22https%3A%2F%2Fteams.microsoft.com%2Ffiles%2Fapps%2Fcom.microsoft.teams.files%2Ffiles%2F4127196835%2Fopen%3Fagent%3Dpostmessage%26objectUrl%3Dhttps%253A%252F%252Fconservation.sharepoint.com%252Fsites%252FNaturesValuesPrioritiesTeam%252FShared%2520Documents%252FEcosystem%2520Values%2520and%2520Accounting%252FLiberia%252FAdmin%252FAnalytical_framework_summary.docx%26fileId%3Dd4bc0b11-8a6f-405d-8f0d-a37b48f4cdff%26fileType%3Ddocx%26ctx%3Dfiles%26scenarioId%3D2057%26locale%3Den-us%26theme%3Ddefault%26version%3D20201217029%26setting%3Dring.id%3Ageneral%26setting%3DcreatedTime%3A1612219702262%22%7D&wdorigin=TEAMS-ELECTRON.teams.files&wdhostclicktime=1612219702195&jsapi=1&jsapiver=v1&newsession=1&corrid=2f3e2f07-e2fe-49b0-9d9c-e057d6ac9aee&usid=2f3e2f07-e2fe-49b0-9d9c-e057d6ac9aee&sftc=1&sams=1&accloop=1&sdr=6&scnd=1&hbcv=1&htv=1&hodflp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ednref1


2. CONDITION ACCOUNTS  

Overall plan of work 

The goal of the condition accounts is to assess the state of ecosystem based on characteristics 

that are both dynamic and quantifiable and assessed with respect to ecosystem structure, 

function, and composition. The NCA technical team determined the following steps to 

implement condition accounts for coastal areas in Liberia: 

• Identify coastal ecosystem types that are relevant for Liberia 

• Develop the ecosystem condition typology (ECT) 

• Identify condition variables and reference condition/levels 

• Calculate EO variables and use those variables to help with stratification of field work 

sites 

• Collect field data based on identified needs for condition variables and indicators 

• Develop condition indicators and create condition indices 

 

 

Options for determining analysis 

 

The following table provides different options to choose from for determining the reference 

condition,which will serve as a benchmark to compare the overall helth of coastal ecosystems in 

Liberia. 

 

 
 

Methods and requirements 

 

For developing condition accounts, for each ECT group (i.e. abiotic, biotic and landscape 

characteristics) a number of variables will be measured. The following are some variables and 

corresponding data collection methods 



 

Ecosystem Variables Data type 

mm of sediment accumulated per year Field survey 

oz plastics per ha Field Survey 

Parts per thousand of dissolved salt Field survey 

Parts per million of lead and mercury Field survery 

Tonnes per hectare of carbon Field survery 

Abundance of indicator species (mollusks, crabs, coastal birds...) Field survery 

Species richness (vegetation, marine) Field survey 

Canopy height (m) Remote sensing 

Maximum annual NDVI Remote sensing 

Annual difference NDVI Remote sensing 

Vertical structure (unit unknown) Remote sensing 

Age profiles Field survey 

tons per hectare of carbon Field survey 

NOT INCLUDED CURRENTLY n/a 

Meters of migration potential without obstruction Remote sensing 

Patch size (ha) Remote sensing 

Fragstats (Clumpy, edge-perimeter ratio, others…) Remote sensing 

 

 

Outstanding Issues for discussion with TAC 

• What are the most relevant biotic and abiotic characteristics represented by coastal 

ecosystems in Liberia? 

• What are the key element of ecosystem service supply that are affected by ecosystem 

characteristics? 

• What methods for setting reference condition are most applicable? 

• Sites for data collection: Lake Piso, Monrovia and Buchanon are three primary sites in 

the north west. To cover the SE region Sonoe and Riversees counties could be 

considered. The GoL has identified several hotspots (e.g., Ramsar sites) which are also 

candidates for field surveys 

 

  



3. ECOSYSTEM SERVICES ACCOUNTS 

Overall workplan 

The general workplan for the development of ecosystem services accounts are as follows: 

• Selection of ecosystem services based on priority and relevance for coastal ecosystems 

and beneficiary communities;  

• Assessment of data and development of methods for each services;  

• Implementation of biophysical modeling of each services based on data availability;  

• Implementation of monetary valuation of each services based on data availability;  

• Development of biophysical and monetary supply-use tables 

 

Options for determining analysis: 

The technical analysis for ecosystem services will be largely driven by the services of interest 

and data availability. As such, the technical team have made an initial determination of the list of 

services for further consideration based on criteria such as: relevance of the service for coastal 

areas in Liberia, data availability and technical feasibility. This list is a subset of all services 

recommended in SEEA EA guidance document and will be finalized after further review and 

consultation with Technical Advisory Committee. 

 



Methods and data requirements  

The technical team has advanced assessment of modeling and data needs for biophysical 

measurements and monetary valuation of services. Based on the initial assessment, two primary 

data sources have been identified as household surveys and market surveys supplemented by any 

existing datasets collected in other projects such as National Forestry Inventory. 

• Household survey: e.g. demographic info, consumption of fish, bushmeat (kg/day), 

firewood (kg/year), timber (m3/year), water (m3/day), NWFP etc. 

• Market surveys: e.g types of bushmeat and fish species sold, unit price of products 

(e.g. $/m3 timber, $/kg fish etc.), seasonal variation of products sold 

 

 

Outstanding issues  

 

• Benefits: e.g., what species of fish is being fished and have nurseries in mangroves, what 

species of mangroves are used for what?  

• Beneficiaries: Who are the different beneficiaries for different services (e.g., fish for 

subsistence by households)? 

• Where are the locations of services (e.g., where are the fishing grounds and nurseries, 

where the water comes from)? 

• What is the current accounting system and accounting standards followed by LISGIS and 

what was their past efforts to integrate SEEA EA accounts? 

• Additional issues for discussion with TAC: 

o Importance of agricultural crops in coastal areas 

o Importance of water supply services in coastal areas and the role of mangroves in 

water provisioning 

o Specific NWFPs are produced in mangroves (e.g. medicinal plants) 

 


