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Wealth Accounting & Valuation of 
Ecosystem Services (WAVES)

1. Support to Core Implementing Countries. Goal: 

institutionalization within countries and World Bank lending 

practices.

1. 2012-2016: Botswana, Colombia, Costa Rica, 

Madagascar, Philippines

2. 2014-2018: Guatemala, Indonesia, Rwanda

3. 2017-2020: Kyrgyzstan, Zambia

2. Support to Regional Communities of Practice. Goal: 

Promote South-South learning & advancement of 

ecosystem accounting in practice.

3. Global Engagement. Goal: Advance SEEA-EEA 

methodology development.
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Natural capital accounting: Overview

Ecosystem
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Protocol)
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SEEA ecosystem accounting
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Example physical supply table (Box B): 
Rwanda
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Current status
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Current status
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Ecosystem accounting in 
Rwanda

- SERVIR land cover data 

for 1990, 2000, 2010, 

(2015)

- National & regional data 

on soils, climate, 

precipitation & 

streamflow, etc.

- Coupled with InVEST

models for carbon 

storage, annual & 

seasonal water yield, 

sediment delivery ratio
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Rwanda land accounts

1990

2000

2010

Land 

cover

type

Trends Geographic 

concentration of 

trends

Dense 

forest

Steady loss, 1990-2010 (likely 

converted to moderate forest)

South & West 1990-2000, 

North 2000-2010

Moderate 

forest

Substantial gain, 1990-2000 South; North to a lesser 

degree

Sparse

forest

Substantial loss, esp. 1990-2000, 

mirroring expansion of annual cropland

Countrywide. Loss 

continued from 2000-2010, 

rebounded elsewhere 

(Eucalyptus?)

Open 

grassland

Substantial gain 1990-2000, 

substantial loss 2000-2010 (mirrors 

shrubland trends)

Mostly East; lesser trends 

elsewhere

Shrubland Substantial loss 1990-2000, 

substantial gain 2000-2010 (mirrors 

grassland trends)

Mostly East; lesser trends 

elsewhere

Annual 

cropland

Substantial gain, primarily 1990-2000 Countrywide

Wetlands Relatively little change Greatest in East; small 

trend in Kigali City 

(urbanization?)

Urban Steady gain but from a small starting

area

Mostly not in Kigali City; 

greatest in East

1990
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Sediment 
delivery 
results 

National sediment export accounts (T)

0. National level

1990 159,157,842

Total additions 229,750,044

Total reductions -54,276,154

2000 334,631,730

Total additions 85,199,829

Total reductions -163,540,792

2010 256,311,761

Change, 1990-2010 97,153,919

% change 61.0%

Change, 1990-2000 175,473,887

% change 110.3%

Change, 2000-2010 -78,319,968

% change -23.4%
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Summary
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- “Better” conditions with more carbon storage, sediment retention, local 

recharge; less sediment export, quick flow

- 2015 data ready in about a month
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Analysis of water quantity, quality, & 
timing to dams and water treatment plants

For 39 water treatment plants, 33 irrigation dam sites, 24 

hydroelectric dam sites:

- Delineate their upstream watersheds

- Sum quick flow and sediment export in 2000 and 2010

- Identify watersheds where water quality (sediment) and 

timing (quick flow) are improving or declining

- Need to make sure our dam/treatment plant locations are 

correct

- Could later extend analysis to 333 microhydro sites
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Analysis of water quantity, quality, & 
timing to dams and water treatment plants

Potential to 

inform source 

water 

protection, 

payments for 

watershed 

services
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Summary: Use of EO data for EA

Theme Data source Comments

Land cover RCMRD (SERVIR) 1990, 2000, 2010 data, 

Landsat-derived. 2015 

data in preparation

Soils ISRIC Known limitations

Precipitation East Anglia CRU, 

WorldClim

Local data exist but would 

require heavier-duty 

interpolation

Streamflow RNRA Heavy cleaning & 

preprocessing required

Potential & actual ET MODIS; CGIAR (PET)

Elevation SRTM

Parameter values for 

models

Various field studies Better coefficients from 

field studies always 

welcome!
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– Physical 

From National Accounts

– Physical 

From National Accounts

Ecosystem service 

flow models
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– Monetary

Nonmarket valuation

Rwanda: some water 

pricing/treatment data to start this

From National Accounts

– Monetary

Nonmarket valuation

From National Accounts
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Remaining issues/“Wish list”

1. In situ data for model calibration (stream gages & water quality)

2. Monitoring ecosystem condition

3. Ecosystem extent vs. land cover extent

- E.g., Radar RS to distinguish plantations from forest cover in the Philippines

4. Integration with land use data (i.e., beneficiaries)/ economic sectoral data

5. Calibration data (e.g., Masocha et al. in press) – “Remote sensing 
of surface water quality in relation to catchment condition in 
Zimbabwe

6. Updates to accounts (e.g., SERVIR/RCMRD “Tracking the 
changing landscape of Eastern and Southern Africa”)

7. Ways to speed the process (later today)


