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Ecosystem water and carbon accounts in the Rhône river watershed

Context and Introduction
 

Objective and challenges

Carbon results Water results 
 

Jazmín Argüello Velázquez1, Ioan Negrutiu1 Jean-Louis Weber2

 

Measure degradation of ecosystems to determine compensation. 
 
Establish balance sheets to record ecological debts and credits of 
countries, enterprises…

▪ Ecosystems' 
complexity
 
▪ Heterogeneity 
of data quality, 
quantity and 
spatial and 
temporal 
distribution
 
▪ Proof of 
concept
 
▪ Scale 
 

Ecosystem degradation is absent from 
accounting standards, creating systemic 
ecological debts. Internalizing the 
consumption of natural capital has been the 
focus of INSEE "comptes du patrimoine 
naturel " in France, of several programs 
launched by the United Nations, Eurostat, 
European Environmental Agency, and lately 
the Aichi objectives on biodiversity. 
 
On that frame, we are developing Ecosystem 
Natural Capital Accounts (ENCA) to evaluate 
the state of ecosystems, services and 
resources they provide with the purpose of 
completing accounting standards from which 
ecosystem degradation is absent.  

 
 
 

 

The ENCA Quick Start Package integrates balances of land, bio-carbon,  
water and river systems, ecosystem infrastructure and biodiversity. In this 
poster, we present the carbon and water accounts of the French Rhône 
River watershed.

Data and Methods 

Conclusion and future perspectives
 

Contacts: J. Argüello: jazmin.arguello@ens-lyon.fr; I. Negrutiu: ioan.negrutiu@ens-lyon.fr; J.L. Weber: jlweber45@gmx.fr
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Carbon stocks
.
Changes (%) from 2000 
to 2012. The cool colors 
indicate an increase of 
stock*. 
The stocks (tC ha-1) are 
the integration of data 
on forest, deadwood, 
and soil. The small 
pannel corresponds to 
the year 2000.

Carbon Flows
.
Changes in Net 
Ecosystem Production 
(NEP %) from 2000 to 
2012. The cool colors 
indicate an increase 
on flow*. 
The small pannel 
indicates the NEP (tC 
ha-1) in 2000.

Carbon Use
.
Changes (%) from 2000 
to 2012. The warm 
colors mean an increase 
in the use or negative 
changes*. 
The use (tC ha-1) is the 
addition of agriculture 
harvested crops, wood 
removals, and cattle. 
The small pannel 
corresponds to the year 
2000.  

Sustainable 
Intensity of Use
.
Changes  from 2000 to 
2012. Warm colors 
indicate an increase in 
the intensity of use*.

The index is calculated 
by dividing NEP by 
Use. In the small 
pannel red indicating 
that the use exceeds 
ecosystem production. 

Use × 10

In summary, trees are the main carbon
stock. 20% of the GPP is considered as
accessible resource (the NEP). The
percentage of carbon use with respect
to the accessible resource is 33% in
2000, 32% in 2006, and 42% in 2012.
These results need to be completed
with information on emissions and
indexes of ecosystem health. 

We produced an ENCA proof-of-concept of which the poster results are an
illustration. They allowed us to evaluate the ecological capital health
index and to generate in a first approximation the ECU value of the
analysed territory. The result indicates that the impact of the ecosystem
capital degradation on the corresponding territorial GDP is in the range of
30%.
The next steps would consist of the validation work with territorial end-
users and other stakeholders to optimize and make the protocol user-
friendly through automation. 
Currently, the implementation of the methodology is in progress at the
Flemish institute for technological research  (VITO) to improve the
management of natural protected areas in Western Africa.

Our work identifies data sources as the most critical obstacle in implementing ENCA with sufficient accuracy.

For carbon accounts and despite lack of sufficient data, we provide the first exhaustive picture of the bio-carbon state in the
analysed territory. The Net Ecosystem Production was employed to determine the Accessible resource; due to the lack of sufficient
and more elaborated information, the estimation of the index of intensity of use of bio-carbon showed that agricultural production
in some areas in the Saone river basin is not sustainable.

The balancing set of tables has proved to be useful to cross-check assessments of the various components of the water system and
to identify data gaps and propose solutions for estimations. Contrary to carbon account, data on rivers and water systems has been
fairly abundant and of good quality for the wide realm of water issues, including high quality geo-spatialized data, but problems
persist with water use, management, and distribution.

Water Flows
Average annual runoff by ENCAT (1000m³).
Contributions to one downstream catchment
with its specific water resources. They are
between 48 Mm³ to 52268 Mm³.

Water stocks
Rivers potential stocks in KMCN/km2, simplified methodology, 
by UZHYD (left) and aggregated by ENCAT (right).

Water Uses
To derive statistical trends from incomplete data, the data
was processed by origin or use type, and by units. The
results inform about broad trends.

Changes in ecological status
(weighted srkm_R, %) in small rivers by
UZHYD  2009-2015. The deterioration in the
plain and hillside areas (warm colors) could
be related to agriculture impacts (small
panel). 

Tables show the list of  the datasets used in carbon (red) and water (blue) accounts.

* Information in transboundary sub-basins relies only on data in the French part.

We produced an ENCA proof-of-concept of which the poster results are illustration. They allowed us evaluate the ecological capital health index and generate in a first approximation the ECU value of the analysed territory. The Wproduced an ENCA proof-of-concept of which the poster results are an illustratioThey allowed us evaluate the ecological capital health index and to generate infirst approximation the ECU value of the analysed territory. The result indicatthat the impact of the ecosystem capital degradation on the corresponditerritorial GDP is in the range of 30%.The next steps would consist in the validation work with territorial end users aother stakeholderser in order to optimize and make the protocol user friendthrough automatation.result indicates that the impact of the ecosystem capital degradation on tcorresponding territorial GDP is in the range of 30%.The next steps would consin the validation work with territorial end users and other stakeholderser in ordto optimize and make the protocol user friendly through automatation.

The Hydrological Zones (UZHYD) from SANDRE and 
OFEV in the Rhône watershed.


