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Water in Shipland

An important element of the economy of ShiplandTi®ie Shipland Canal.” The
operation of the locks of the canal requires laagwunts of inland water resources (all
of them freshwater), but it is also a very impottactivity for the country. In fact, the
canal generates 18% of the GDP of Shipland.

All the relevant information about water is showrthe table below:

Table 1. Summary of information about Shipland2@10)

Population (millions of people) 35
Area of the country (km?) 76 000
Average precipitation (mm/year) 2822
Evapotranspiration as proportion of precipitation 40%
Water abstracted by the water utilities (hm®/year) 410
Losses in the drinking water distribution network (hm®/year) 224
Water abstracted for agriculture, livestock and fisheries (hm®/year) 487
Losses in conveyance of water in agriculture (hm>/year) 151
Water abstracted by manufacturing services, and other (hm3/year) 100
Water abstracted by thermoelectric plants (for cooling) 100
Water turbinated in hydroelectric plants (hm3/year) 9861
Water used for operation of the canal locks (hm®/year) 2 558

NOTE: 1 hni = 1 million cubic meters

The enterprise that operates the canal also sspplikk water to the water utilities. It
supplies 133 million cubic meters of water per y8dre enterprise uses 2 558 million
cubic meters for the operation of the locks anditamlly abstracts 133 for being

delivered to the water utilities. Of the water gligd by the utilities (after losses), 73%
is supplied to households and the rest is suppbethe different industrial activities

connected to the water supply network.

All the water abstracted is considered freshwatecprding to the definition adopted by
the country of Shipland.

The sewer utilities collect all the wastewater He&aged by households, as well as 70
million cubic meters of wastewater discharged bg thfferent manufacturing and
services activities, as well as other similar atés. The sewerage utilities discharge
200 million cubic meters of wastewater to the séout treatment, and discharge the
rest of wastewater to the rivers in Shipland aftestment.

The different manufacturing establishments thandbdischarge their wastewaters to
the sewer network discharge it to the rivers dftsatment.

Evaporation in the lakes and reservoirs is estichat&00 million cubic meters of water
per year. Measurements of the surface water flgwinthe ocean and studies about



groundwater flowing to the ocean, estimate betwihand 129 billion cubic meters of
water flowed to the ocean in 2010.

There are no significant inflows from other couesrior outflows to other countries or
territories.

Additional Assumptions
* “Water consumption” (water evaporated or transplyg an activity. Not to be
confused with consumption as defined in the SNA) is

0 20% in households.
0 20% in the different manufacturing and servicegviids, and other.
0 40% in agriculture.
0 5% in thermoelectric plants that use water for icmpl

* The losses in water supply networks and in agucelinfiltrate to the aquifer.

Exercise

1. Make a “friendly diagram” with the information pridked. Identify the data
items provided according to the data item codeb@IRWS. Also identify
the industrial activities according to the I1SIC destandard.

Record the information in physical supply and ad®ds.

Try to identify the information missing by usingetdifferent relationships
among data items.

4. With the information compiled calculate some indaca.

wnN

Abbreviations

CPC Central Product Classification (version 2 isdim this example).

IRWS International Recommendations for Water Siafis

ISIC International Standard Industrial Classifioatof All Economic
Activities (Revision 4 is used in this example).

RowW Rest of the World. Used to designate econotnieghich Sugarland

exports products or from which Sugarland importsdpicts.
SEEA-Water  System of Environmental-Economic Accedat Water.
SNA System of National Accounts.
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Exercise solutions

5. Make a “friendly diagram” with the information prioked. Identify the data
items provided according to the data item coddh@IRWS. Also identify
the industrial activities according to the ISIC restandard.

Water in the economy

Activity

E.1lin
hm3/year

ISIC Rev.
4 code

Remarks

IRWS code and description

Quantity | Calculation
(million
m3/year)




Information about inland water resources and flowsto/from economy

IRWS code and Quantity Calculation
description (million
ma3/year)




Shipland. Water flows in the economy 2010.

Flows of water in million cubic meters per year (hm3/year).
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Shipland. Water flows to and from inland water resources
Flows of water in million cubic meters (hm3). Year 2010
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6. Record the information in the physical supply asd tables, as well as in the

physical accounts.

Supply table:

SUPPLY

Agriculture
and livestock

Manufacture
and services

Cooling
(thermoelectr|
icity)

Hydroelectrici
ty

Water
utilities
(drinking
water)

Sewerage
(sewage
collection and
treatment)

Operation of
waterway
locks

House-
holds

Environme
nt to
Economy

TOTAL

Natural inputs

Inland water resources-off steram uses

Natural inputs

Inland water resources - instream uses

CPC 18000-1 Drinking water

CPC 18000-2 Bulk or raw water

Residuals Losses of water

Residuals Sewage to sewers

Residuals Untreated sewage to environment
Residuals Treated sewage to environment
Residuals Other water returns

Residuals "Water consumption"

Use table

TOTAL




USE

Agriculture
and livestock

Manufacture
and services

Cooling
(thermoelectr|
icity)

Hydroelectrici
ty

Water
utilities
(drinking
water)

Sewerage
(sewage
collection and
treatment)

Operation of
waterway
locks (ACP)

House-
holds

Economy
to
Environme
nt

TOTAL

Natural inputs

Inland water resources-off steram uses

Natural inputs

Inland water resources - instream uses

CPC 18000-1 Drinking water

CPC 18000-2 Bulk or raw water

Residuals Losses of water

Residuals Sewage to sewers

Residuals Untreated sewage to environment
Residuals Treated sewage to environment
Residuals Other water returns

Residuals "Water consumption"

TOTAL
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Asset accounts

Artificial
reservoirs

Lakes

Rivers and
streams

Aquifers

Soil water

TOTAL

Opening stock of water

Opening
A.l.1

Opening
A.1.2

Opening
A.2

Opening A.1 +
Opening A.2

Additions to stock

Precipitation

Inflows from other countries

Inflows from other inland water
resources

Returns

Reductions in stock

Evaporation and/or transpiration
(evapotranspiration)

Outflows to other countries

Outflows to other inland water|
resources

Outflows to the sea

Abstractions

Closing stock of water

Closing
A.l.1

Closing
A.1.2

Closing A.2

Closing A.1 +
Closing A.2

7. Try to identify the information missing by usinggtdifferent relationships

among data items.
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8. With the information compiled calculate some intlica.

12




The Shipland-Water Exercise

An Introduction to
Environmental —Economic Accounts
for Water
(SEEA-Water)

SOLUTION BOOKLET

13 November 2013
Rev. 3

13



Exercise solutions

9. Make a “friendly diagram” with the information prioked. Identify the data
items provided according to the data item coddh@IRWS. Also identify
the industrial activities according to the ISIC restandard.

Water in the economy

The table below shows the abstractions of inlangtw@sources (data item E.1 in the
IRWS) for each activity.

Activity E.lin ISIC Rev. Remarks
hm3/year 4 code

Water utilities 410 3600-1 Water utilities receive 133
hm3/year from the enterprige
that operates the canal.

Agriculture, livestock and 487| 01-03

fisheries

Manufacturing, services, 100 | 05-33, 38,

and other similar activities 39, 41-43,

45-99

Thermoelectric plants 100| 3510-1

(cooling)

Hydroelectricity 9 861 3510-2 Water turbinated in
hydroelectric plants is
considered an abstraction for
instream uses.

Operation of waterway 2 691| 5222 Water used by locks is

locks considered an abstraction.
Only 2 558 hm3/yr are used
for locks, and 133 is
supplied to water utilities.

The table below shows other information about wiatéhe economy.

IRWS code and description Quantity | Calculation
(million
m3/year)
F.1. Supply of water from water utilities to houskis 232
F.1. Supply from canal operator to water utilities 133
I.1 Losses in drinking water supply networks 224
I.1 Losses in agriculture (irrigation) 151
H.2 Discharges of wastewater from sewers to thamce 200
H.1 Returns from agriculture 202
H.1 Returns from hydroelectricity 986No  “water
consumption”
H.1 Returns from locks 2558/ No  “water
consumption”
2691 - 133
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“Water consumption” in agriculture

13440% of 487-
151

H.1 Returns from agriculture

202487-151-134

“Water consumption” in households

4@0% of 232

F.3.1 Wastewater from households to the sewer n&two 186| 232 - 46
“Water consumption” in manufacturing, services, and 37 | 20% of 187
others

F.3.1 Wastewater from manufacturing, services, and 70| Given

others to the sewer network

“Water consumption” in cooling

5% of 100

H.1 Returns from cooling

95|100-5

Information about inland water resources and flowso/from economy

It can be assumed that all the precipitation fatighe soil (data item B.1). A portion of

the rain returns to the atmosphere as evapotranigpir(data item C.1), and the rest
flows as surface runoff (data item D.5) or infitea to the aquifer (data item D.6). The
evaporation from lakes and artificial reservoiratéditem C.1.1) is shown separate from
evapotranspiration, and therefore it is subtratieah it.

IRWS code and Quantity Calculation
description (million
ma3/year)

B.1. Precipitation 214 50DGiven 76 000 krhx 2 822 mm/year.

C.1. Evapotranspiration 85 80@0% of B.1

C.1.1 Evaporation 500This is shown as flowing from inland
water resources, and the complement to
C.1, 85300 is shown as flowing from
land (or “soil”)

The following pages show all the information iniémndly diagrams”

Note that 1 hm= 1 million cubic meters.
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Shipland. Water flows in the economy 2010. va
Flows of water in million cubic meters per year (hm3/year). 12 November 2013
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Shipland. Water flows to and from inland water resources

Flows of water in million cubic meters (hm3). Year 2010
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10.Record the information in the physical supply aed tables, as well as in the
physical accounts.

The following tables show the information recordedhe supply and use tables, as well as in thetagsounts. Some information is shown
with question marks because it is missing.

Supply table:
ISIC 05-33, 41
ISIC 01-03 | 43,38,39,45-] ISIC3510-1 | ISIC 3510-2 | ISIC 3600-1 ISIC 3700 ISIC 5222
99
) Water Sewerage . .
. Cooling . L Operation of Environme
Agriculture | Manufacture Hydroelectrici utilities (sewage House-
SUPPLY . . (thermoelectr . . waterway nt to TOTAL
and livestock| and services . ty (drinking |collection and| holds
icity) locks Economy
water) treatment)

Natural inputs Inland water resources-off steram uses 1230 1230
Natural inputs Inland water resources - instream uses 12419 12419
CPC 18000-1 Drinking water ? ?

CPC 18000-2 Bulk or raw water 133 133
Residuals Losses of water 151 224 375
Residuals Sewage to sewers 70 186 256
Residuals Untreated sewage to environment 200 200
Residuals Treated sewage to environment ? ? 0
Residuals Other water returns 202 95 9861 2558 12716
Residuals "Water consumption" 134 37 5 0 0 0 46 222

TOTAL 487 ? 100 9861 ? ? 2691 | 232] [ 13649 2
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Use table

ISIC 05-33, 41
ISIC01-03 | 43,38,39,45-| ISIC 3510-1 ISIC 3510-2 ISIC 3600-1 ISIC 3700 ISIC 5222
99
. Water Sewerage i Economy
) Cooling . o Operation of
Agriculture | Manufacture Hydroelectrici utilities (sewage House- to
USE ) ) (thermoelectr] o ) waterway ) TOTAL
and livestock| and services . ty (drinking |collection and| holds Environme
icity) locks (ACP)
water) treatment) nt

Natural inputs Inland water resources-off steram uses 487 100 100 410 133 1230
Natural inputs Inland water resources - instream uses 9861 2558 12419
CPC 18000-1 Drinking water ? 232 ?
CPC 18000-2 Bulk or raw water 133 133
Residuals Losses of water 375 375
Residuals Sewage to sewers 256 256
Residuals Untreated sewage to environment 200 200
Residuals Treated sewage to environment ? ?
Residuals Other water returns 12716 12716
Residuals "Water consumption” 222 222

[ToTAL 487 ? 100 9861 543 256 2691/ 232| ? ?
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Asset accounts

ArtIfICIf:ﬂ Lakes Rivers and Aquifers | Soil water TOTAL
reservoirs streams
. Opening Opening Opening Opening A.1 +
Opening stock of water A.1.1 Al2 A2 Opening A.2
Additions to stock ? 214 500 ?
Precipitation 214 500 214 500
Inflows from other countries 0 0
Inflows from other inland water| 128 700 128 700
resources
Returns from the economy ? ?
Reductions in stock ? 214 000 ?
Evaporation and/or transpiration 500 85 300 85 800
(evapotranspiration)
Outflows to other countries 0
Outflows to other inland water 128 700 128 700
resources
Outflows to the sea ? ?
Abstractions 13 649 13 649
X Closing Closing Closing A.2 Closing A.1 +
Closing stock of water A1.1 A1.2 Closing A.2

11.Try to identify the information missing by usingetlifferent relationships

among data items.

A total of 410 million cubic meters per year (hm3/gf water are abstracted by water
utilities. Water utilities receive 133 hm3/yr frahme canal operator, so in total 543

hm3/yr are injected to the water supply networkwhbfch 224 hm3/yr are losses, and
232 are supplied to households. The residual isn83/yr, which is the amount
supplied to manufacturing and service industries.

Therefore, the water utility supply a total of 28837 hm3/yr.

Therefore, manufacturing and service industriesli®ehma3/yr, less 37 hm3/yr
“consumed,” less 70 hm3/yr discharged to the sewsrork yields a residual of 80
hm3/yr, which is the amount returned to inland wagsources.

The sewer network receives 70 hm3/yr of wastewlaben manufacturing and services,
and 186 hm3/yr from households = 256, out of whif)) are discharged to the sea, and
the rest, 56 is discharged to inland water resaurce

With this data it is possible to complete the tatde shown below:
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Completed supply table.

ISIC 05-33, 41
ISIC01-03 | 43,38,39,45-| ISIC3510-1 | ISIC3510-2 | ISIC 3600-1 ISIC 3700 ISIC 5222
99
X Water Sewerage . .
. Cooling - s Operation of Environmen
Agriculture | Manufacture Hydroelectrici utilities (sewage House-
SUPPLY . . (thermoelectr . . waterway tto TOTAL
and livestock | and services . ty (drinking  |collection and holds
icity) locks Economy
water) treatment)
Natural inputs Inland water resources-off steram uses 1230 1230
Natural inputs Inland water resources - instream uses 12419 12419
CPC 18000-1 Drinking water 319 319
CPC 18000-2 Bulk or raw water 133 133
Residuals Losses of water 151 224 375
Residuals Sewage to sewers 70 186 256
Residuals Untreated sewage to environment 210 210
Residuals Treated sewage to environment 80 46 126
Residuals Other water returns 202 95 9861 2558 12716
Residuals "Water consumption" 134 37 5 0 0 0 46 222
[ToTAaL 487 187 100 9861 543 256 2691 | 232| | 13,649 28006
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Completed use table

ISIC 05-33, 41
ISIC01-03 | 43,38,39,45-] ISIC3510-1 | ISIC3510-2 | ISIC3600-1 ISIC 3700 ISIC 5222
99
W
. Cooling - _ét?r Sewerage Operation of Economy to
Agriculture | Manufacture Hydroelectrici]  utilities (sewage House- X
USE . . (thermoelectr e . waterway Environmen| TOTAL
and livestock | and services . ty (drinking |collection and holds
icity) locks (ACP) t
water) treatment)
Natural inputs  [Inland water resources-off steram uses 487 100 100 410 133 1230
Natural inputs  |Inland water resources - instream uses 9861 2558 12419
CPC 18000-1 Drinking water 87 232 319
CPC 18000-2 Bulk or raw water 133 133
Residuals Losses of water 0
Residuals Sewage to sewers 256 256
Residuals Untreated sewage to environment 210 210
Residuals Treated sewage to environment 46 46
Residuals Other water returns 12796 12796
Residuals "Water consumption" 222 222
[ToTaL 487| 187| 100] 9861/ 543| 256/ 2691| 232| 13,274]  27631]
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Completed asset accounts

Art|f|C|.aI Lakes Rivers and Aquifers | Soil water TOTAL
reservoirs streams
X Opening Opening Opening Opening A.1 +
Opening stock of water A1l Al2 A2 Opening A.2
Additions to stock 141 927 214 500 356 427
Precipitation 214 500 214 500
Inflows from other countries 0 0
Inflows from other inland water 128 700 128 700
resources
Returns from the economy 13 227 13 227
Reductions in stock 142 567 214 000 356 427
Evaporation and/or transpiration 500 85300 85 800
(evapotranspiration)
Outflows to other countries 0
Outflows to other inland water| 128 700 128 700
resources
Outflows to the sea 128 418 128 278
Abstractions 13 649 13 649
X Closing Closing Closing A.2 Closing A.1 +
Closing stock of water Al.1 A1.2 Closing A.2
A sequence of water flows can also be calculatddlmsvs:
1 Renewable water Resources Uses Balance
B.1 Precipitation 214 500
B.2 Inflows from other countries or territories 0
C.1 Evapotranspiration 85 800
BalOl Total Renewable Water Resources (TRWR) 128 700
2 Ouflowing TRWR & returns Resources Uses Balance
Total Renewable Water Resources (TRWR) 128 700
H.1 Returns of water to inland water resources 13227
E.1 (offstream) [Abstractions from inland water resources (offstream) 1230
E.1 (instream) |Abstractions from inland water resources (instream) 12 419
Bal02 Outflowing TRWR & returns 128 278
3 Water supplied and received Resources Uses Balance
E.1 (offstream) [Abstractions from inland water resources (offstream) 1230
E.1 (instream) [Abstractions from inland water resources (instream) 12 419
E2&E.3 Abstractions from other sources (sea & precipitation) 0
G.2 Imported water 0
F.3.2/G.3.2 Reused water 0
1.1 Losses in transportation and distribution 375
F.2 Exported water 0
Bal 03 Water supplied or self supplied to resident users 13274
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4 Wastewater generated Resources Uses Balance
Bal 03 Water supplied/received by resident users 13274
"Water consumption” 222
Bal04 Wastewater (as defined in SEEA, regardles of quality) 13 052
5 Final balance of wastewater Resources Uses Balance
Bal04 Wastewater (as defined in SEEA, regardless of quality) 13 052
1.1 Losses in transportation and distribution 375
H.2 Returns to the sea 200
F.3.2/G.3.2 Water for reuse 0
H.1 Returns of water to inland water resources 13 227
6 Final balance of discharges Resources Uses Balance
Bal02 Outflowing TRWR & returns 128 278
Cc.21 Outflows to neighboring countries or territories 0
C.2.2 Outflows to the sea 128 278
Bal05 Net changes in Inland Water Resources 0

No information is provided about the levels of gtecks of inland water resources. For
the purposes of the exercise 50 000 million cubeters is used as the opening level of
stocks to complete the table. This is only to pte\an order of magnitude of the level
of stocks.

7 Balance Sheet Opening | Changes Balance
|A. Inland water resources 50 000 0 50 000

More details can be added to the sequence as ®llow

1 Renewahle water Resources Uses Balance
B.1 Frecipitation 214500
B.2 Inflows from other countries or territories 0
B.21 Inflows secured through treaties
B.2.2 Inflows not secured through treaties
C1 Evapotranspiration 83800
11 Evaporationinlakes
cl1 Evaporation in artificial reservoirs 500
Rest of evaporation and transpiration
Ball1 Total Renewahle Water Resources (TRWRH) 128 700
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2 OQuflowing TRWR & returns Resources| Uses Balance
Total Renewahle Water Resources (TRWR) 128 700
H.1 Returns of water to inland water resources 13227
E.1 (offstream)|abstractions from inland water resources (offstream) 1230
ELISIC36-1  |Fordrinking water supply 543
E.1151C01-03 |Foragriculture 487
E.1151C3510-1 |Far coaling 100
E.1 Other|51C [For mining, manufacturing and services 100
E.L1 Frorm surface water
E.12 From groundwater
Freshwater  |From inland freshwater resources 1230
Monfresh Frorm inland non freshwater (brackish or marine water) 0
E.1{instream) |Abstractions from inland water resources (instream) 12419
E.11SIC 3510-2 [Faor hydroelectricity 9861
E.1ISIC 5322 |Forwaterway locks 27538
Bald? Outflowing TRWR & returns 128 278
3 Water supplied and received Resources| Uses Balance
E.1 {offstream)|Abstractions from inland water resources (offstream) 1230
E.1{instream) |Abstractions from inland water resources (instream) 12419
E2&E3 Ahstractions from other sources (sea & precipitation) ]
5.2 Imported water 0
F.2.2/G.3.2 Reused water 0
1.1 Losses in transportation and distribution 375
1.1151C 36-1 Lozses in drinking water supply networks 224
LLISICOL Losses inirrigation canals and irigation methods 151
F.2 Exported water 0
Bal 03 Water supplied or self supplied to resident users 13 274
F To househalds 232
F To agriculture 336
F To coaling 100
F To mining manufacturing and services 187
F To hydroelectricity 8 861
F To waterway locks 2558
4 Wastewater generated Resources| Uses Balance
Bal 03 Water supplied/received by resident users 13274
"Water consumption” 22
In households 45
Inagriculture 134
Incoaling 5
In mining manufacturing and services 37
BalD4 Wastewater (as defined in SEEA, regardles of quality) 13 052
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b ] Final balance of wastewater Resources Uses Balance
BalO4 Wastewater (as defined in SEEA, regardless of quality) 13052
From households 186
From agriculture 202
From cooling a5
From mining manufacturing and services 150
From hydroelectricity 9861
From waterway locks 2558
F.3 Collected in sewer systems 256
11 Losses in transportation and distribution 373
H.2 Returns tothe sea 200
F32/G352 VWater for reuse 1]
H.1 Returns of water to inland water resources 13 227
6 Final balance of discharges Resources Uses Balance
Bal02 Cutflowing TRWWE & returns 128 278
.21 Cwtflows to neighboring countries or territories 0
C211 Secured by treaties
c212 Mot secured by treaties 0
c22 Cutflows to the sea 128 278
BalD5 Net changes in Inland Water Resources 1]

As mentioned before, the opening level of stocks wasumed to be 50 000 million
cubic meters. More details could be added ansl likely that some measurements are
available, such as the volume of water storedtifiaal reservoirs and in lakes.

¥ Balance Sheet Opening | Changes | Balance
2, Inland water resources 50000 1] S0000
2,11 Waterin artificial reservaoirs 9000 000
2,12 Waterin lakes 1000 1000
&2 Groundwater 40 000 40000
Cther
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12.With the information compiled calculate some indics.

The following indicators are derived from the tab#lnown above. In this example only
physical information is provided, therefore all thdicators refer to physical quantities.

By combining the physical data with monetary datmbined indicators can be
calculated.

INDICATORS
Natural endowments
Total Renewable Water Resources (TRWR) Balance 01
Per capita Balance 01/Population
Precipitation B.1
Per area B.1/area
Total Actual Renewable Water Resources (TARWR) Balance 01-C.2.1.1
Evapotranspiration as proportion of precipitation Cc.1/B.1
Water dependency indicators
Dependency from other countries (B2+G2)/Balance 01
Dependency from precipitation (B1-C1)/Balance 01
Dependency from alternate sources (E2+E3)/Balance 01

Water development

Offsteram abstractions as proportion of TRWR E.loffs/Balance 01
Proportion of offstream abstractions that is freshwater Freshwater/E.1offs
Total abstractions as proportion of TRWR E.1/Balance 01
Proportion of offstream abstractions for agriculture E.11SIC 01-03/E.1offs
Proportion of offstream abstractions for drinking water E.11SIC 36-1/E.1offs
Proportion of offstream abstractions for cooling E.11SIC 35-1/E.10ffs

Physical efficiency
Losses as proportion of offstream abstractions I.1/E.1offstream
Reuse as proportion of offstream water supplied F.3.2/(Balance 03-Elins)

Wastewater management
Proportion of wastewater gen by HH & "indus" collected F.3/Bal 04 (HH & "indus")
Proportion of wastewater collected that is treated F.3/PubTreated

128 700 hm3/yr
36 771 m3/person/yr
214 500 hm3/yr
2822 mm/year
128 700 hm3/yr
40%

0%
100%
0%

1%
100%
11%
40%
44%
8%

30%
0%

76%
22%
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