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Water AccountsWater Accounts

TheThe developmentdevelopment ofof waterwater accounts,accounts,
fromfrom aa nationalnational accountingaccountingfromfrom aa nationalnational accountingaccounting
perspective,perspective, cancan bebe defineddefined asas thethe
processprocess ofof systematicallysystematically measuringmeasuringprocessprocess ofof systematicallysystematically measuringmeasuring
thethe flowflow andand stockstock ofof surfacesurface andand
subsub surfacesurface waterwater inin physicalphysicalsubsub--surfacesurface water,water, inin physical,physical,
qualityquality andand monetarymonetary termsterms..
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Soulard, F. Statistics Canada. 2003. Water accounting at Statistics Canada: The inland fresh water 
assets account, London Group of Environmental Accounting  Rome, November 2003 
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SEEAW: A Statistical Standard?SEEAW: A Statistical Standard?

Supply and 
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Statistical
S d d Use Tables 
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Protection 
Expenditure 
(for protection CEPA and for 

Management (CRUMA)
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development: 
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resources

SEEAW
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اللجنة الاقتصادية والاجتماعية لغربي آسيا Water asset accounts in SEEAWWater asset accounts in SEEAW
Chapter Chapter 6 6 and relation to other Chaptersand relation to other Chapters

Integrated Assessment
TheThe FlowFlow isis inin chapterchapter 33 inin SUTSUT
TablesTables

ChapterChapter 66 focusesfocuses onon AssetsAssets::
thethe quantitativequantitative assessmentassessment ofof
thethe stocksstocks andand thethe changeschanges inin

Flow???

thethe stocksstocks andand thethe changeschanges inin
stocksstocks whichwhich occuroccur duringduring thethe
accountingaccounting periodperiod..

ll hh ff hh

Quantity???

Quality???
QualitativeQualitative characteristicscharacteristics ofof thethe
stocksstocks areare dealtdealt withwith inin thethe
QualityQuality accountsaccounts (chapter(chapter 77))..

Value $$$

MonetaryMonetary descriptiondescription ofof thethe
assetsassets ofof waterwater resourcesresources nono
standardstandard techniquestechniques toto assessassess
thethe economiceconomic andand nonnon
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thethe economiceconomic andand nonnon--
economiceconomic valuesvalues ofof waterwater
(Chapter(Chapter 88))..
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Assets versus FlowsAssets versus Flows
A "stock“ exists at a point of time,
(may have been accumulated in
the past)
It would be measured in units
(such as dollars or tons).
For example, the amount of water
i b h bin a bathtub.

A"flow“ occurs over time
It would be measured per unit of
time (dollars or tons per month,( p ,
year, …).
For example, the water that goes
into a bathtub from a faucet is a
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Ref.:George W. Harrison (1987). "stocks and flows," The New Palgrave: 
A Dictionary of Economics, v. 4, pp. 506-09. Retrieved from 
"http://en.wikipedia.org/wiki/Stock_vs._flow”

flow;
The Global Development And Environment Institute, Tufts University (GDAE), 
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Linking flows with stocksLinking flows with stocks

Opening stocksOpening stocks

natural processes
+ Precipitation

+ stocks human activities
+Returns

flow

p
+Inflows

- stocks
natural processes

-Evapotranspiration
-Outflows

Closing stocks (including depreciation)

human activities
-Abstraction
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How current levels of abstraction & discharges affect the stocks of water?



اللجنة الاقتصادية والاجتماعية لغربي آسيا Spatial Information System (SIS) for Natural Spatial Information System (SIS) for Natural 
Resources Resources esou cesesou ces

AppropriateAppropriate supportsupport fromfrom aa geographicalgeographical
informationinformation systemsystem (GIS),(GIS), withwith anan adequateadequate digitaldigital
h d l i lh d l i l f kf k ti lti l ii d l id l ihydrologicalhydrological frameworkframework areare essentialessential inin developingdeveloping
waterwater assetsassets..
SISSIS maintainsmaintains accountsaccounts withwith spatialspatial attributesattributes::SISSIS maintainsmaintains accountsaccounts withwith spatialspatial attributesattributes::
geographicgeographic units,units, ii..ee.. ecozonesecozones andand drainagedrainage
basins,basins, asas wellwell asas statistical,statistical, andand administrativeadministrative
b d ib d iboundariesboundaries
SISSIS ProvidesProvides thethe spatialspatial dimensiondimension thatthat isis requiredrequired
toto modelmodel hydrologichydrologic attributesattributestoto modelmodel hydrologichydrologic attributesattributes..
SISSIS shouldshould includeinclude aa digitaldigital drainagedrainage areaarea
frameworkframework ofof layerslayers ofof hydrologicalhydrological features,features,
includingincluding rivers,rivers, lakeslakes andand watershedwatershed..
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Ref: Soulard, F. Water accounting at Statistics Canada: The inland fresh water assets account. London Group Meeting, 2003 
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Importance of Water Assets in the SEEAW Importance of Water Assets in the SEEAW 

linkslinks thethe informationinformation onon thethe abstractionabstraction
andand dischargedischarge ofof waterwater withwith informationinformationandand dischargedischarge ofof waterwater withwith informationinformation
onon thethe stocksstocks ofof waterwater resourcesresources inin thethe
environmentenvironment inin orderorder toto assessassess howhow
currentcurrent levelslevels ofof abstractionabstraction andand
dischargesdischarges affectaffect thethe stocksstocks ofof waterwater..
usefuluseful inin balancingbalancing thethe useuse ofof waterwater andand
thethe availableavailable resourceresource inin itsits differentdifferent

t tt t if il icompartmentscompartments:: aquifers, soil, rivers,
canals, lakes, reservoirs,…

Wafa A. Hosn UNESCWA Amman,  March Wafa A. Hosn UNESCWA Amman,  March 20082008



اللجنة الاقتصادية والاجتماعية لغربي آسيا

What is in Water Asset Accounts ChapterWhat is in Water Asset Accounts Chapter

WaterWater assetasset accountsaccounts describedescribe waterwater inin thethe
i ti tenvironmentenvironment

TheThe hydrologicalhydrological cyclecycle andand howhow itit isis representedrepresented
inin thethe assetasset accountsaccounts
TheThe principlesprinciples behindbehind physicalphysical assetasset accountsaccounts;;
fromfrom openingopening stockstock levelslevels toto closingclosing stockstock levelslevels
TheThe classificationclassification ofof waterwater resourcesresourcesTheThe classificationclassification ofof waterwater resourcesresources
StandardStandard tablestables forfor compilationcompilation
TheThe compilationcompilation ofof assetasset accountsaccounts forforpp
transboundarytransboundary waterswaters..
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اللجنة الاقتصادية والاجتماعية لغربي آسيا The Water cycleThe Water cycle
AtmosphereAtmosphere

Evapotranspiration

Interception

I

Soil Water Storage
ff

In
filtratio

n

Ground Water

Groundwater

With permission from The Chemistry Information Centre, CIC , 2007 

Runoff

Wafa A. Hosn UNESCWA Amman,  March Wafa A. Hosn UNESCWA Amman,  March 20082008

Precipitation = runoff + Precipitation = runoff + evapotranspirationevapotranspiration + infiltration + interception + infiltration + interception 
+/+/-- change in storage (in soil or the bedrock)change in storage (in soil or the bedrock)



اللجنة الاقتصادية والاجتماعية لغربي آسيا Water Assets: Definition and ClassificationWater Assets: Definition and Classification

Water Resources (EA.13) (in cubic metres)

Surface water 
(EA.131):

Groundwater Water: 
(EA 132)

Soil Water 
(EA.133)( 3 )

Artificial Reservoirs 
(EA 1311)

Rivers and streams 
(EA.1311) (EA.1313)

Glaciers  Snow and IceLakes 
(EA.1312)

Glaciers, Snow and Ice
(EA 1314)
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اللجنة الاقتصادية والاجتماعية لغربي آسيا Water Resource assets: Definition Water Resource assets: Definition 

Water Resources : Water found in fresh and brackish 
surface and groundwater bodies within the national 
territory that provide direct use benefits now or in the territory that provide direct use benefits now or in the 
future (option benefits) through the provision of raw 
material and may be subject to quantitative depletion 
through human use.  

W d d i

Surface water 
(EA.131):

Groundwater Water: 
(EA 132)

Soil Water 
(EA.133)

Water which
flows over, or is
stored on the

It collects in porous
layers of
underground

Water suspended in
the uppermost belt
of soil, or in the
zone of aerationstored on the

ground surface
underground
formations known as
aquifers

zone of aeration
near the ground
surface, that can be
discharged in to the
atmosphe e b
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atmosphere by
evapotranspiration
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Special ConsiderationsSpecial Considerations
Spatial Variability (at the river basin or Spatial Variability (at the river basin or 
catchment  levels)catchment  levels)
Seasonal VariabilitySeasonal Variability
The stock of a river: The stock of a river: 
–– the average volume held in the riverbed. the average volume held in the riverbed. 
–– alternative that is proposed in SEEA, i.e. that alternative that is proposed in SEEA, i.e. that 

of the mean annual runof the mean annual run--off [SEEA  off [SEEA  20032003   of the mean annual runof the mean annual run--off [SEEA, off [SEEA, 20032003, , 
88..112112], equivalent to the “accumulated flow” ], equivalent to the “accumulated flow” 
concept proposed by concept proposed by MargatMargat [[19861986; ; 19961996]. ]. 

Groundwater assets could alternatively be Groundwater assets could alternatively be 
measured as the sustainable yield rather measured as the sustainable yield rather 
th   th  l  i  t  th   th  l  i  t  
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than as the volume in storage than as the volume in storage 
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Special ConsiderationsSpecial Considerations

Boundaries between categories may not Boundaries between categories may not 
always be precisealways be precisealways be precisealways be precise
Data availabilityData availability
Country prioritiesCountry prioritiesCountry prioritiesCountry priorities
E.g., Disaggregate the classifications: E.g., Disaggregate the classifications: 
artificial lakes for household, agricultural, artificial lakes for household, agricultural, 
hydroelectric power generation & mixed usehydroelectric power generation & mixed use
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اللجنة الاقتصادية والاجتماعية لغربي آسيا Type of water resources: Salinity levelType of water resources: Salinity level
Fresh waterFresh waterFresh waterFresh water
–– naturally occurring water having a low naturally occurring water having a low 

concentration of salts. It is generally accepted as concentration of salts. It is generally accepted as 
suitable for abstraction and treatment to produce suitable for abstraction and treatment to produce suitable for abstraction and treatment to produce suitable for abstraction and treatment to produce 
potable water.potable water.
-- It is often the major source of water supply.It is often the major source of water supply.

It is an important renewable resourceIt is an important renewable resource-- It is an important renewable resource.It is an important renewable resource.
Brackish waterBrackish water

-- water containing salts at a concentration water containing salts at a concentration 
f l l h h f hf l l h h f hsignificantly lower than that of sea water. The significantly lower than that of sea water. The 

concentration of total dissolved salts is usually in concentration of total dissolved salts is usually in 
the range of the range of 11,,000000--1010,,000 000 (mg/l).  (mg/l).  

It  b  d ith  ith t t t t f  It  b  d ith  ith t t t t f  -- It can be used with or without treatment for It can be used with or without treatment for 
some industrial uses or for irrigation purposes for some industrial uses or for irrigation purposes for 
some specific crops or aquaculture.some specific crops or aquaculture.
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The salinity level that distinguishes fresh and brackish water varies among countries.

http://unstats.un.org/unsd/ENVIRONMENTGL/
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Accounting for Accounting for transboundarytransboundary waterwater

Quota indicated in the international Quota indicated in the international Quota indicated in the international Quota indicated in the international 
agreement agreement opening/closing stocksopening/closing stocks
Without agreementWithout agreement equal shareequal shareWithout agreementWithout agreement equal shareequal share
(e.g., if the river borders (e.g., if the river borders 2 2 countries, countries, 

t f i fl  t f i fl  5050//5050))amount of inflows: amount of inflows: 5050//5050))
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اللجنة الاقتصادية والاجتماعية لغربي آسيا Asset accounts Asset accounts vsvs
physical supply & use tablesphysical supply & use tablesp y pp yp y pp y

Asset accountsAsset accounts Physical supply & use Physical supply & use 
tablestables

SeaSea Water flowing into Water flowing into 
oceans and sea oceans and sea 

Water abstracted from & Water abstracted from & 
returned into the sea returned into the sea oceans and sea oceans and sea 

(outflows from rivers)(outflows from rivers)
returned into the sea returned into the sea 
(e.g., cooling, (e.g., cooling, 
desalination)desalination)

Evaporation Evaporation Water vaporised and Water vaporised and Which occurs within the Which occurs within the Evaporation Evaporation 
& evapo& evapo--
transpirationtranspiration

Water vaporised and Water vaporised and 
evapoevapo--transpired from transpired from 
water resourceswater resources

Which occurs within the Which occurs within the 
economic sphere (e.g., economic sphere (e.g., 
part of water part of water 
consumption)consumption)consumption)consumption)

PrecipitationPrecipitation Precipitation into Precipitation into 
water resources (flow water resources (flow 
from atmosphere to from atmosphere to 

Precipitation directly used Precipitation directly used 
by the economy (e.g., rain by the economy (e.g., rain 
harvest)harvest)
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from atmosphere to from atmosphere to 
inland water inland water 
resources)resources)

harvest)harvest)
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SEEAW SEEAW 
Asset AccountsAsset Accounts

Standard Tables and Supplementary TablesStandard Tables and Supplementary Tables
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اللجنة الاقتصادية والاجتماعية لغربي آسيا Table Table 66..1 1 Asset AccountsAsset Accounts
Opening Stocks and Increases in StocksOpening Stocks and Increases in Stocks

Asset accounts

EA 1314

Physical units (Million Cubic Meters)
EA.131 Surface water

EA 132 EA 133EA 1311 EA 1312 EA 1313 EA.1314
Snow, Ice 

and 
Glaciers

EA.132 
Groundw

ater

EA.133 
Soil 

water
Total

EA.1311 
Artificial 

Reservoirs

EA.1312 
Lakes

EA.1313 
Rivers

2. Returns from 

1. Opening Stocks
Increases in stocks

the economy
3. Precipitation
4. Inflows 

4.a. from4.a. from 
upstream 
territories
4.b. from 
other

Wafa A. Hosn UNESCWA Amman,  March Wafa A. Hosn UNESCWA Amman,  March 20082008Source: SEEAW-Land

other 
resources in 
the territory



اللجنة الاقتصادية والاجتماعية لغربي آسيا Table Table 66..1 1 Asset AccountsAsset Accounts
Decreases in Stocks and Closing StocksDecreases in Stocks and Closing Stocks

EA.1314
Snow, Ice 

EA.131 Surface water

EA.132 EA.133 
EA.1311 

Artificial ,
and 

Glaciers

5. Abstraction

EA.1312 
Lakes

EA.1313 
Rivers

Decreases in stocks

Groundw
ater

Soil 
water Total

Reservoi
rs

6. 
Evaporation/Actual 
evapotranspiration
7 O tfl7. Outflows

7.a to downstream 
territories
7.b to the sea
7 c to other7.c to other 
resources in the 
territory

8. Other changes in  volume 
9 Cl i St k
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Note: Grey cells indicate non relevant or zero entries by definition.
9. Closing Stocks

Source: SEEAW-Land



Table Table 66..2 2 Matrix of Flows between Water ResourcesMatrix of Flows between Water Resourcesاللجنة الاقتصادية والاجتماعية لغربي آسيا
Supplementary information to the asset accounts (Chapter 6)
Matrix of flows between water resources

EA 1314
Outflows 
to other

Physical units (Million Cubic Meters)
EA.131 Surface water

EA.1314
Snow, 
Ice and 
Glaciers

to other 
resource
s in the 
territory

EA.1311 
Artificial 

Reservoirs
EA.1312 

Lakes
EA.1313 
Rivers

EA.132 
Groundw

ater

EA.133 
Soil 

water
EA.1311 Artificial
Reservoirs
EA.1312 Lakes
EA 1313 RiversEA.1313 Rivers
EA.1314 Snow, Ice
and Glaciers
EA.132 
G dGroundwater 
EA.133 Soil water 
Inflows from other
resources in the
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territory

Source: SEEAW-Land



اللجنة الاقتصادية والاجتماعية لغربي آسيا Table Table 66..3 3 Asset accounts at national levelAsset accounts at national level
Water Resources (classified according to the 

asset classification)
Legal quotas 

established by 
of which 

Transboundary waters

asset classification)

Total
1. Opening Stocks

Increases in stocks
2. Returns (a)

3. Precipitation
4. Inflows
4.a from upstream territories(a):

4.a.1 Country 1
…
4.b from other Water Resources in the te Na

5 Ab i (a)
Decreases in stocks
5. Abstraction (a)

6. Evaporation/Actual 
7. Outflows
7.a to other Water Resources in the Na
7 b to the sea Na7.b to the sea Na
7.c to downstream territories 
7.c.1 Country 2
…

NaOther changes in volume
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Closing Stocks
Note: (a) Each of these flows may be subject to quotas established in treaties and agreements between 
riparian countries; Na not applicable



اللجنة الاقتصادية والاجتماعية لغربي آسيا Table Table 66..4 4 Asset accounts for a river basin Asset accounts for a river basin 
shared by two countriesshared by two countries

Water Res o urces

Co untry 1 Co untry 2 To ta l
1. Opening Sto cks

Increas es in s to cks

Water Res o urces
(c las s ified acco rding to  the  as s e t c las s ifica tio n)

2. Re turns (a):
2.a  by Co untry 1
2.b by Co untry 2

3. P rec ipita tio n 

Increas es  in s to cks

4. Inflo ws  fro m o ther res o urces (a):
4.a  Co untry 1
4.b Co untry 2

Decreas es  in s to cks

5. Abs trac tio n(a):
5.a  by Co untry 1
5.b by Co untry 2

6. Evapo ra tio n/Actua l evapo trans pira tio n
7 Outflo ws to o ther res o urces in the7. Outflo ws  to  o ther res o urces  in the  
co untry(a):

7.a  Co untry 1
7.b Co untry 2

8. Outflo ws  to  the  s ea

Wafa A. Hosn UNESCWA Amman,  March Wafa A. Hosn UNESCWA Amman,  March 20082008
No te : (a ) Each o f thes e  flo ws  may be  s ubjec t to  quo tas  es tablis hed in trea ties  and agreements  be tween 
riparian co untries .  Info rmatio n o n thes e  quo tas  s ho uld be  repo rted in a  s epara te  co lumn when ava ilable .

9. Other Vo lume changes
10. Clo s ing Sto cks
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Example of Water Assets from PhilippineExample of Water Assets from Philippine
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Philippine Asset Accounts National Statistical Coordination Board) ENRA 

Example of Water Assets from PhilippineExample of Water Assets from Philippine
Report No. 2, May 1998

This report was written for the Integrated Environmental Management for Sustainable Development 
(IEMSD), a programme of the Department of Environment and Natural Resources (DENR) and the National 
Economic and Development Authority (NEDA) with funding support from the United Nations Development 
Programme (UNDP). (National Statistical Coordination Board)  ENRA Report No. 2, May 1998

Philippine Water Resources
APPENDIX TABLE 1. WATER DEMAND REQUIREMENTS FROM GROUNDWATER, BY SECTOR
AND BY REGION, IN MILLION CUBIC METERS, 1988‐1994
SECTOR 1988 1989 1990 1991 1992 1993 1994
Domestic
NCR 208.64 214.35 220.03 225.66 231.24 236.73 242.16
I 127.94 130.28 132.66 135.04 137.57 139.79 142.28
II 88.88 91.07 93.26 95.45 97.67 99.94 102.16
III 192.6 197.16 201.76 206.36 210.99 215.63 220.22
IV 286.99 294.64 302.4 310.16 317.96 325.8 333.63
V 148.69 152.06 155.42 158.82 162.26 165.69 169.17
VI 179.51 183.37 187.2 191.06 194.89 198.72 202.48
VII 161.81 164.9 167.99 171.09 174.18 177.24 180.29
VIII 30.65 31.2 31.75 32.32 32.9 33.47 34.05
IX 39 34 40 2 41 06 41 92 42 79 43 67 44 54IX 39.34 40.2 41.06 41.92 42.79 43.67 44.54
X 112.41 115.28 118.19 121.17 124.14 127.15 130.16
XI 155.95 159.72 163.57 167.42 171.27 175.16 179.04
XII 105.75 108.39 111.03 113.71 116.43 119.19 121.94
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Sub‐total 1,839.16 1,882.62 1,926.32 1,970.18 2,014.29 2,058.18 2,102.12

…….Other Sectors
Same Table for Surface Water
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Example of Water Assets from CanadaExample of Water Assets from Canada
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Relation to UNSD QuestionnaireRelation to UNSD Questionnaire
http://unstats.un.org/unsd/environment/questionnaire2006.htm
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Relation to UNSD QuestionnaireRelation to UNSD Questionnaire

Water Questionnaire 2006 is more
comprehensive regarding the volume ofcomprehensive regarding the volume of
water abstracted by activity and by source,
in addition to that, Information about,
wastewater treatment facilities are detailed.

h l k h b lHowever the questionnaire lacks the below
parts (Stocks by source as mentioned
above emissions and economicabove, emissions, and economic

information).
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Policy RelevancePolicy Relevance
Sustainability Assessment: The volume of
water use must be compared to thewater use must be compared to the
availability of water in the environment
based on the assessment of stocks.

However, few countries compile
comprehensive water asset accounts ascomprehensive water asset accounts as
their water SUT.

Integrated water resource management
(IWRM) : Analysis of water allocations,
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( ) y
future water demands.


