.. REPUBLIC OF THE PHILIPPINES
E PHILIPPIN E STATISTICS AUTHORITY

REGIONAL STATISTICAL SERVICES OFFICE
CORDILLERA ADMINISTRATIVE REGION




Cover photo:

Tappiya Falls
Banaue, Ifugao, Philippines

Photo by JI Barcayan









Cordillera Administrative Region (CAR)

Physical Asset and Flow Accounts for Water Resources:
2008-2018

System of Environmental-Economic Accounting 2012
Central Framework




Copyright © 2022
PHILIPPINE STATISTICS AUTHORITY
Regional Statistical Office
Cordillera Administrative Region

All rights reserved.

Published by the
Philippine Statistics Authority
Cordillera Administrative Region
2/F and 3/F CTLL Building, 141 Abanao Extension,
Barangay Rizal Monument, 2600 Baguio City
Philippines.

ISSN: 2718-9899 (Print Edition)
ISSN: 2718-9902 (Electronic Edition)

November 2022



The Cordillera Administrative Region (CAR) Physical Asset and Flow Accounts for
Water Resources: 2008-2018 is a publication prepared by the Statistical Operations and
Coordination Division (SOCD) Philippine Statistics Authority — Regional Statistical Services

Office Cordillera Administrative Region (PSA - RSSO CAR).

The Editorial Board

EDITOR-IN-CHIEF
ALDRIN FEDERICO R. BAHIT, JR.

ASSISTANT EDITORS-IN-CHIEF
KAY ANGELIKA M. CASTRO
RICKJASON P. AQUINO

STAFF/CONTRIBUTORS

Chief Statistical Specialist

Statistical Specialist Il
Information Officer |

WARREN B. MAMANTEO Supervising Statistical Specialist
BETINA JOY V. BERMILLO Senior Statistical Specialist
MA. GINA V. DE GUZMAN Senior Statistical Specialist
BROZYBROZ Y. MATEO Statistical Specialist Il
CHERRY K. DIONISIO Statistical Specialist Il
JEZL R.BOADO Statistical Specialist Il
OSVALDO P. COFOLAN Statistical Analyst
NICO L. PAGADUAN Assistant Statistician
LORIE ANN M. BUCAGAN Assistant Statistician
REYMARSON P. MICLAT Information Systems Analyst |
JONATHAN JET G. RUIZ Statistical Analyst - COSW
JANSENN REXXUS F. BANANA Statistical Specialist | - COSW
AERON JOE C. BAHUG Statistical Analyst - COSW
LAYOUT ARTIST
STEPHEN DALE C. ESTIGOY Statistical Specialist Il - COSW
ADVISER
VILLAFE P. ALIBUYOG

Regional Director

TERMS OF USE OF PSA PUBLICATIONS

The PSA-CAR reserves its exclusive right to reproduce all its publications in whatever form. « Any part of this
publication should not be reproduced, recopied, lent, or repackaged for other parties for any commercial
purposes without written permission from PSA-CAR. « Any part of this publication may only be reproduced for
internal use of the recipient/customer/ company. « Should any or portions of the data in this publication are to be
included in a report/article, the source of the data, the title of the publication, and PSA-CAR as a publisher should
always be cited. « Any information derived from the manipulation of data contained in the publication will no longer
be the responsibility of PSA-CAR.

The Cordillera Administrative Region (CAR)
Physical Asset and Flow Accounts for Water Resources: 2008-2018 is
available in printed and electronic formats
(PDF in CDRom).
Back issues of this publication are available for purchase.

For details, please contact us at (074) 442-7449 or at socd_psacar@
yahoo.com.







CAR Physical Asset and Flow Accounts for Water Resources: 2008 - 2018

Foreword

Accounting the natural resources of the Cordillera Administrative Region (CAR)
started in 2016 with the institutionalization of the Environment and Natural Resource
Accounting (ENRA) Project of the Regional Statistical Services Office (RSSO)-CAR. With
the guidance of the CAR ENRA Steering Committee and the technical assistance of the
subject-matter task forces and technical working groups created by the CAR Regional
Statistics Committee (RSC), the region has already compiled the region’s physical and
monetary asset accounts for land, timber and mineral resources. This time, the water
resources accounts of the region are compiled and now presented.

The CAR Physical Asset and Flow Accounts for Water Resources: 2008-2018 is
the sixth report on environmental accounting of the Cordillera. The region is able to
come up with both the flow accounts and the more challenging stock accounts for
water resources. The environmental accounting activity of RSSO-CAR is framed by
the System of Environmental-Economic Accounting 2012—Central Framework (SEEA
Central Framework).

SEEA-Central Framework is a statistical framework that is composed of
comprehensive sets of tables and accounts, and serves as a guide in the compilation
of consistent and comparable statistics and indicators for policymaking, analysis and
research. The SEEA-Central Framework reflects the evolving needs of its users, new
developments in environmental-economic accounting and advances in methodological
research. The environmental accounting framework organizes data that support
informed discussions and guide policies and programs related to the interrelationships
between the economy and the environment.

The PSA extends its sincerest gratitude to the members of the Task Force on Water
Resources Accounting for providing data, and more notably for lending their expertise
that greatly enhance the compilation process of the water resources of the region. We
will continue our collaborative efforts in building the region’s databank of environment
statistics to support the preparation, monitoring and implementation of environmental
programs and the Sustainable Development Goals (SDG).

VILLAFE P. ALIBUYOG
Regional Director
Philippine Statististics Authority-CAR
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Executive Summary

This study attempts to measure the water reserves and determine the flow of
water from the environment to the economy, within the economy, and from the economy
back to the environment of Cordillera Administrative Region (CAR). The accounting
will be compiled through the System of Environmental-Economic Accounting 2012 -
Central Framework (SEEA CF).

The SEEA CF serves as the framework for this study. SEEA CF is a multi-purpose
conceptual framework that integrates economic and environmental data that describes
the interaction and relationship between the economy and the environment and the
stocks and changesin stocks of environmental assets. It contains international standards,
concepts, definitions, and classifications for comparable statistics and accounts around
the globe.

This compilation was organized into two different, but connected, accounts -
the Physical Asset and Physical Flow accounts. Physical Asset accounts also known as
the stocks accounts record the stocks and changes in stocks and present information
on the amount of water available at the beginning and end of an accounting period,
referred to as opening and closing stocks. Physical Flow accounts describe the flows
of water to and from the environment and the economy. It covers the entire process of
water supply and use — the flow of water from the environment to the economy, within
the economy, and from the economy supplied back to the environment.

Physical Asset Accounts

Additions to Stock

The main driving force in the increase in stocks for surface water was Surface
Runoff contributing an annual average of 42% or an average of 902.60 MCM increase
per year, after deducting outflow which is 98% of the surface runoff. Precipitation
contributed a yearly average of 32% or 703.40 MCM followed by returns and inflows to
dams with 25% and 1% equal to 531.61 MCM and 17.69 MCM increase per year.

Precipitation

From 2008 to 2018, the highest annual volume of precipitation was recorded in
2009 at 980.90 MCM, 2008 and 2018 were followed with 840.43 MCM and 810.47 MCM,
respectively. On the other hand, the lowest volume of precipitation was recorded in
2014 at 503.83 MCM.

In general, precipitation in the region showed a decreasing trend. From 840.43
MCM at the beginning of the accounting to 810.47 MCM at the end. This reflects an
annual average reduction of 3.00 MCM or an average of 3.3% decrease yearly.
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Returns

Returns displayed an increasing trend, from 431.10 MCM in 2008 to 571.39 MCM
in 2018 an annual average increase of 0.1% annually or 0.27 MCM average increase per
year.

The highest recorded return was in 2016 at 580.90 MCM and on the other hand,
the lowest was recorded in 2008 at 431.10 MCM.

There was only one instance when the return declined, this was recorded in 2017
at 557.51 MCM from 580.90, a decrease of 23.39 MCM.

Surface Runoff

From the start to the end of the accounting period, the highest amount of surface
runoff was recorded in 2009 at 62,494.34 MCM, 2008 and 2018 followed at 53,500.69
MCM and 51,949.21 MCM, respectively. In the year 2014, the lowest recorded surface
runoff was posted at 31,905.85 MCM.

Although the figures for Surface Runoff were high, 98% of it goes out of the river
systems immediately, and only 2% of the runoff remains in the rivers and streams. The
main driver for additions to stocks was precipitation.

Surface Runoff has the same trend with respect to Precipitation since it utilized
precipitation for its estimation.

Inflows to Dams

The highest inflow to dams was 53.16 MCM recorded in the year 2014, 2010
followed by 47.15 MCM. On the other hand, the lowest inflow was recorded in 2013 and
2014 at 2.78 MCM and 3.16 MCM, respectively.

Inflows displayed an overall decreasing trend, from 15.27 MCM at the start of the
accounting to 9.57 MCM at the end, which means an average decrease of 0.57 MCM per
year or 205.5% annually.

Reductions in Stock

Most of the reductions in stocks were attributed to abstraction amounting to
an annual average of 87% amounting to an average of 1,768.45 MCM increase per year.
This was followed by evaporation with an annual average of 12% equal to a 246.77 MCM
yearly increase. Lastly, Outflow from Dams contributed an annual average of 1% or 14.68
MCM increase per year.

Abstractions

Abstractions such as reductions in stocks displayed an increasing trend. From
1,268.96 MCM in 2008, it increased to 1,969.70 MCM in 2018, an increase of 700.11 MCM
or an annual average growth rate of 4.7% or 70.01 MCM per year.
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There was only one instance that abstraction decreased, this was recorded in the
year 2017, from 2,017.75 MCM in 2016 it decreased by 114.2 MCM to 1,903.55 MCM the
following year.

The highest recorded abstraction for the entire series was in 2016 at 2,017.75
MCM while the lowest abstraction was in 2008 at 1,268.96 MCM.

Evaporation

In 2013, the highest evaporation was recorded at 476.84 MCM, followed by
2010 and 2012 at 336.57 MCM and 338.07 MCM, respectively. Meanwhile, the least
evaporation was recorded in 2018 at 148.66 MCM. The average evaporation throughout
the whole accounting period amounted to 246.77 MCM.

In general, evaporation displayed a decreasing trend. From annual evaporation
of 185.75 MCM in 2018, it decreased to 148.66 MCM in 2018. This was translated to an
annual average decrease of 3.71 MCM or 5.0% annually.

Outflow to Other Territories

Outflow displayed the same trend with Surface Runoff, this is because outflow is
just part of the runoff that passed through the river system.

It is notable that outflow had the highest contribution to the total reductions to
stock, but outflow is not the main driver since it only passed through the river and was
cancelled out by Surface Runoff.

Throughout the whole accounting, the highest outflow amounting to 61,880.79
MCM was recorded in 2009. 2008 and 2018 followed with 52,980.87 MCM and 51,433.54
MCM, respectively. On the other hand, the lowest recorded outflow was in 2014 at
31,599.44 MCM followed by 2013 and 2017 at 36,406.26 MCM and 37,071.96 MCM,
respectively.

Outflows from Dams

Generally, outflows from dams displayed an increasing trend. From 4.74 MCM in
2008, it increased to 10.91 MCM in 2018, or an average increase of 105.45 MCM per year,
equal to an average of 0.6% increment annually.

From 2008 to 2018, the highest outflow was recorded in the year 2016 at 37.53
MCM, followed by 2013 and 2012 at 27.41 MCM and 25.77 MCM, respectively. Conversely,
the lowest outflow was recorded in 2014 at 4.27 MCM, followed by 2015 and 2008 at
4.65 MCM and 4.74 MCM, respectively.
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Physical Flow Accounts

The SEEA Central Framework describes three types of flows. These are: flows
from the environment to the economy; flows within the economy; and flows from the
economy to the environment. With the available data, flows from the environment to
the economy were broadly covered in this study, illustrating the sectors and industries
utilizing the abstracted water from the environment.

Flows from the environment to the economy covers five major sectors/industries/
districts according to the usage of abstracted water, namely: Agriculture, Forestry, and
Fishing (subdivided into Irrigation, Fishing, and Livestock), Mining and Quarrying,
Electricity Generation, Others (subdivided into Commercial, Industrial, Municipal, and
Recreation), and Water Supply.

From the Environment to the Economy

Irrigation posted the highest abstraction from surface water with an average of
88%. Electricity generation followed with 11% and Aquaculture with 1%. The remaining
industries had minimal abstractions.

Irrigation

Irrigation displayed an increasing trend, from an abstraction of 1,044.29 MCM at
the beginning of the accounting to 1,743.28 MCM at the end. This reflected an annual
average increase of 1,542.55 MCM or 5.56% per year. Irrigation posted an average
abstraction of 1,542.55 MCM.

The only recorded decrease in abstraction was in 2017 at 1,678.85 MCM, from
1,792.69 MCM in the previous year.

Electricity Generation

There were only three instances that abstraction for the purpose of Electricity
Generation increased. These instances were recorded in 2009, 2012, and 2013. From
190.96 MCM in 2008, it went up by 1.8 MCM to 192.76 MCM in 2009, and from 192.76
MCM in 2011 to 193.33 MCM in 2012 to 193.63 MCM in 2013, a total increase of 0.87
MCM.

Abstractions remained constant at 193.63 MCM from 2013 to 2018.

Aquaculture

Abstraction for Aquaculture remained the same all throughout the whole
accounting at 24.56 MCM.
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Livestock and Poultry

From the start to the end of accounting, the lowest abstraction for livestock and
poultry was recorded in 2010 at 3.70 MCM, followed by 2009 at 3.86 MCM. The highest
abstraction was recorded in 2018 at 3.98 MCM. The abstraction for Livestock and Poultry
averaged 3.90 MCM.

Livestock and Poultry abstractions displayed an overall increasing trend, from
3.87 MCM in 2008 to 3.98 MCM in 2018. This reflects an average increase of 0.01 MCM or
an average of 0.3% annualy.

Mining and Quarrying

Generally, abstractions for mining and quarrying displayed a decreasing trend.
From 3.85 MCM at the start, it decreased to 2.41 MCM at the end of the accounting,
equivalent to an average decrease of 35.16 MCM per year or 2.8%.

The lowest abstraction was recorded in 2013 at 0.40 MCM while the highest was
in 2012 at 6.51 MCM.

It is worth mentioning that abstraction for mining and quarrying has a direct
relation with production. If the production increases, the abstraction of water also
increases and vice versa.

Industrial

Abstractions for Industrial purposes from 2011 to 2014 posted at 1.17 MCM were
the highest during the accounting period. On the other hand, abstractions were lowest
in 2016 to 2018 with 0.68 MCM.

From 0.8982 MCM abstraction in 2008, it decreased to 0.6778 MCM in 2018. This
reflected an average decrease of 0.02 MCM per year or an average annual reduction of
1.9%.

From the Economy back to the Environment

Returns from Irrigation had the highest return with 58% share to the total
returns equal to 308.51 MCM. Returns from Electricity Generation followed with 37%
at an average return of 193.12 MCM. Aquaculture and Mine Wastewater came next
with an average return of 25.56 MCM and 2.85 MCM, respectively, equal to 4% and 1%
contribution to the total returns.

Household and Industrial yielded minimal returns.

Returns from Irrigation

The lowest return from Irrigation was recorded at the start of the accounting at
208.86 MCM while the highest was recorded in 2016 posted at 358.54 MCM.
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Returns from irrigation exhibited the same trend with abstractions for irrigation
- an increasing trend. From 208.86 MCM in 2008 to 348.66 MCM in 2018 equal to an
annual increase of 13.98 MCM or 5.6% addition per year.

Returns from Electricity Generation

An increase of 1.8 MCM in 2009 was recorded, from 190.96 MCM returns in
2008 to 192.76 MCM. From 2009 to 2011, returns from Electricity Generation remained
unchanged. Another increase was recorded in 2012 with 0.57 MCM and in 2013 at 0.3
MCM. Returns remained the same from 2013 to 2018 at 193.63 MCM.

Returns from Household

From a return of 2.47 MCM from households at the start of the accounting it went
down to 1.56 MCM at the end of the accounting. A decreasing trend can be observed
with an annual decrease of 3.8% or an average reduction of 0.09 MCM per year.

The highest return from Household was recorded in 2010 at 2.93 MCM, while the
lowest recorded return was in 2017 at 1.50 MCM.

Returns from Household have a direct relationship with the number of houses
connected to the city’s sewerage system. This means that as the number of houses
increases, returns also increase. With this, the trend should display an upward trend, but
in this case, what had transpired was the reverse. It was later explained by CEPMO that
lesser house was connected to the city’s sewerage system. More houses built their own
septic tank as a basic water treatment.

Returns from Mining and Quarrying

Returns from Mining and Quarrying exhibited a decline, the same trend that
abstractions for mining and quarrying displayed since the volume of water for returns
is equivalent to the volume of abstractions. From 3.85 MCM in 2008, it declined to 2.41
MCM in 2018. This means an average decrease of 0.14 MCM annually or an average
reduction of 35.2% per year.

The highest return was recorded in 2012 at 6.51 MCM and the lowest was
recorded in 2013 at 0.40 MCM.

Returns from Industries

The lowest volume of water that returned to the environment was recorded in
2014 at 0.36 MCM, while the highest return was in 2017 at 0.61 MCM.

Returns from industries showed an overall increasing trend, from 0.40 MCM at
the start of the accounting to 0.57 MCM, equal to an average increase of 0.02 MCM per
year or an annual average increase of 4.5%.
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Introduction

Background

The Cordillera Administrative Region (CAR) is the watershed cradle of the north
hosting 13 principal rivers systems (see Table 1) with an estimated drainage area of
18,293 square kilometers (about 6.0 percent of the total land area of the Philippines),
making the region a major contributor to the Luzon Power Grid.

The river systems are crucial sources of water for irrigation not only for the region
but also for other regions such as Regions |, I, and lll. Since the benefits and the costs of
utilizing this resource are yet to be firmly established, there are difficulties in identifying
and grasping its scarcity.

Table 1. Watershed Areas (in square kilometers), CAR: 2010

Watershed Area (km?)
Abra 4,415.02
Silag 122.44
Amburayan 608.48
Naguilian 259.39
Aringay 194.55
Bued 184.74
Agno 1,287.25
Magat 2,324.46
Chico 4,056.71
Siffu-Mallig 1,502.58
Apayao-Abulug 2,650.95
Zimigui-Ziwanan 551.47
Cabicungan 58.88

Source: Department of Environment and Natural Resources - Cordillera Administrative Region

In 1976, the National Water Resources Council (NWRC) (now the National Water
Resources Board (NWRB)) conducted a study on the water resources of the Philippines.
The study entitled "1976 First National Assessment", divided the country into 13 Water
Resource Regions (WRR). Due to hydrological boundary considerations as defined
by physiographic features and homogeneity in climate, and political subdivisions
during the period of the study, the present area under CAR is shared by WRRs |, II, and
[l (Environmental and Natural Resource Accounting: The Cordillera Experience, 1992,
chapter IV).

CAR is the water supply center to various river systems that flow outside
its boundaries. The Agno and Bued rivers that flow southward to Pangasinan and
empty into the Lingayen Gulf drains water from the province of Benguet. Several
tributaries like lbulao and Lamut rivers that drain water from the province of Ifugao
end up in Magat river, making Ifugao the primary source of water for Magat Dam.
Chico and Abulog rivers form the major drainage system of the province of Kalinga-
Apayao that eventually drains water into the mighty Cagayan River. Mountain
Province is the head source of the Chico River. The Siffu-Mallig river drains water
from the province towards Isabela before joining the Cagayan River (Environmental
and Natural Resource Accounting: The Cordillera Experience, 1992, chapter IV).
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The population of CAR grew at an average of 1.4% annually from 2010 to 2045
(see table 2). This growing population can be translated into increasing demand for
water.

Commercial establishments and areas like the Baguio City Economic Zone
(BCEZ) draw their needed water from privately installed pumps. The mining industry
uses surface water for its drilling and mining processes. The agricultural sector also
utilizes surface water as its primary source of water for irrigation. According to the
National Irrigation Administration — Cordillera Administrative Region (NIA-CAR), as of
2018, there are 145,132 hectares of irrigated area where, 22,319 hectares are from the
National Irrigation Systems (NIS) and 122,813 hectares are from the Communal Irrigation
Systems (CIS).

This study attempts to determine the available stock of water resources in the
region and measure changes in these stocks — whether it be additions or reductions
in stock and to see the supply and consumption patterns. The results of this study are
hoped to serve as valuable indicators in the analysis and formulation of policies with
regard to the management of the region’s water resources.

Table 2. Average Annual Population Growth Rate by Region,
Philippines: 2010-2045 (Medium Assumption)
2010-2045

Region Population
Growth Rate

Philippines 1.21
National Capital Region 0.57
Cordillera Administrative Region 1.35
| - llocos Region 0.74
Il - Cagayan Valley 0.87
Il - Central Luzon 1.00
IVA - CALABARZON 1.31
IVB - MIMAROPA 1.58
V - Bicol Region 1.65
VI - Western Visayas 1.07
VIl - Central Visayas 1.20
VIl - Eastern Visayas 1.53
IX - Zamboanga Peninsula 1.37
X - Northern Mindanao 1.09
XI - Davao Region 1.41
XII - SOCCSKSARGEN 1.47
Autonomous Region in Muslim Mindanao 2.12
Caraga 1.72

Source: Philippine Statistics Authority, 2010 Census-based Population Projections
in collaboration with the Inter-Agency Working Group on Population Projections

An estimate of the region’s water resources is crucial to planners and policy-
makers, especially to those concerned with the management of the said resources. This
study would give a wider view of how much water is being utilized, where the water is
sourced, and how the water is used. Furthermore, the sustainable volume of abstraction
will also be determined through the indicators that will emerge from this study.
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Objectives of the Study

Ingeneral, thisstudyaimstosupporttheinstitutionalization of the environmental-
economic accounting by following the United Nations System of Environmental-
Economic Accounting (SEEA) 2012 Central Framework, particularly in water resources
accounting. This study also aims to strengthen data support on the environment and
natural resource accounting.

Specifically, the study intends to:

1. Compile the Asset Accounts for water resources of CAR. Assets include but are
not limited to surface water (artificial reservoirs, rainwater catchment facilities,
water treatment facilities, lakes, rivers, and streams);

2. Compile the Flow Accounts for water resources of CAR; and

3. Provide recommendations for the improvement of the accounting and
valuation of water resources of CAR.




Bayokbok Falls in Barangay Tuel,
‘Tublay, Benguet

Photo by JJG Ruiz
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Physical Asset Accounts for Water
Resources, CAR: 2008-2018

Conceptual Framework

Scope and Coverage

The compilation of physical assets and flow accounts for water resources of the
Cordillera Administrative Region (CAR) was based on the United Nations System of
Environmental-Economic Accounting 2012 Central Framework (SEEA-CF).The framework
integrates economic and environmental data to provide a more comprehensive view of
the relationships between the economy and the environment.

There are three main accounts
_ discussed in the SEEA-CF. These are: (1)
°  the asset accounts, also known as the
SEEA-Water - stockaccountthatrecords the stocks and
changes in stocks; (2) the flow accounts
; that measure the flow of water, energy,
_ .QE i ~and material from the environment to
« 3?8 | .
the economy and vice versa, in both
physical and monetary flow; and (3)
the environmental activity accounts
which focus on environmental goods
and services, as well as expenditure on
environmental protection and resource
management. The focuses of this study
are the asset and flow accounts.

System of Environmental-Economic
Accounting for Water

Framework for the
Physical Asset Accounts
for Water Resources

According to the SEEA-CF, water resources are comprised of surface water,
groundwater, and soil water, and consist of fresh and brackish water. Surface water
covers all water that flows over or is stored on the ground’s surface. This includes
water in artificial reservoirs, lakes, rivers and streams, and also glaciers, snow, and ice.
Groundwater refers to water that collects in porous layers of underground formations
known as aquifers and yields significant quantities of water to wells and springs. Lastly,
soil water consists of water suspended in the uppermost belt of soil or in the zone of
aeration near the ground’s surface.

The physical asset account for water resources presents information on the
amount of water available at the beginning and end of an accounting period, referred
to as opening and closing stocks. The accounts then record additions to stock (returns,
precipitation, inflows from other territories, inflows from other inland water resources,
and discoveries of water in aquifers) and reductions in stock (abstraction, evaporation
and actual evapotranspiration, outflows to other territories, outflows to the sea, and
outflows to other inland water resources) within the accounting period.
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The entries are defined as follows:

1.

Returns — the total volume of water that is returned to the environment by
economic units;

Precipitation - the volume of atmospheric precipitation (rain, snow, hail, etc.)
on the territory of reference during the accounting period. The amount of
precipitation retained in the soil is to be recorded as additions to soil water while
precipitation falling directly to surface water are to be recorded as additions to
surface water;

Inflows — the amount of water that flows into water resources during the
accounting period. These are disaggregated according to the origin of the water
flow (inflows from other territories/countries and inflows from the other water
resources within the territory);

Discoveries of water in new aquifers — the quantity of water in the newly
discovered aquifer distinct from the overall capacity of the aquifer as initially
assessed;

Abstraction — the amount of water removed from any source, either permanently
or temporarily, during the accounting period;

Evaporation and actual evapotranspiration — evaporation refers to the amount
of water evaporation from water bodies while actual evapotranspiration refers
to the amount of water that evaporates from the land surface and is transpired
by the existing vegetation; and

Outflows — the amount of water that flows out of water resources during the
accounting period. These are disaggregated according to the destination of the
water flow (other water resources within the territory, other territories/countries,
the sea/ocean).

Table 3 shows the structure of the physical asset accounts for water resources. The
columns present the different types of water resources while the rows enumerate the
stocks and the changes in stocks over the accounting period. The values recorded in the
physical asset accounts are expressed in terms of volume in million cubic meters (MCM).

Table 3. Basic Structure of Asset Accounts for Water Resources based
on SEEA 2012 Central Framework

T¥PES OF WATER RESOURCES

SURFACE WATER
ARTIFIOAL
RESERWOIRS

RIVERS AND |GROUNDW | SOIL WATER
STREAMS ATER

‘ LAKES ‘

OPEMING STOCK FOR WATER RESOURCES
ADDITIONS TO STOCK
RETURNS
PRECIPITATION
INFLOWS
DISCOVERIES
TOTALADDITION TOSTOCK
REDUCTION IN STOCK
ABSTRACTION
ABSTRACTION
EVAPORATION
OUTFLOWS TO THESEA
OUTFLOWS TO OTHER INLAND WATER RESOURCES
TOTALREDUCTIONS IN STOCK
CLOSING STOCK OF WATER RESOURCES

Source: UN System of Environmental-Economic Accounting 2012 Central Framework. Table 5.25. p. 214.
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Operational Framework

Scope and Coverage

The accounting covered 11 years from 2008 to 2018. The framework suggests
the accounts include all water resources in the region. However, only surface water was
compiled in this study.

Table 4. List of Rivers and Dams, CAR: 2015

Dams
Ambuklao
Binga
Rivers and Streams River Length (km)

Abra 198.00
Silag 30.30
Amburayan 50.99
Naguilaina 30.60
Aringay 26.98
Bued 32.23
Agno 116.97
Magat 139.52
Chico 153.35
Siffu-Mallig 147.58
Apayao-Abulug 198.00
Zumigui-Ziwanan 3417
Cabicungan 11.91

Source: DENR - CAR and EMB - CAR

Data sources
Opening and Closing Stocks

Data on the volume of water levels per month in dams were provided by the
National Power Corporation (NPC). The volume of water levels was measured in million
cubic meters (MCM).

Streamflow data that was used to compute for stocks of rivers were sourced
from the Department of Environment and Natural Resources — Cordillera Administrative
Region (DENR - CAR). The river profile (length) of each river and area of the watershed
was also sourced from DENR-CAR.

Precipitation and Evaporation

Data on the annual amount of precipitation were provided by the Philippine
Atmospheric Geophysical and Astronomical Service Administration (PAGASA). The data
were disaggregated by monitoring stations all over the country and are expressed in
terms of height in millimeters (mm). Similarly, evaporation data were also sourced from
PAGASA and also reported by monitoring stations. Evaporation is measured in terms of
volume in cubic meters.
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Data on the land cover which are released every five years were provided by the
National Mapping and Resource Information Authority (NAMRIA). Land cover categories
include open, closed, and mangrove forests, inland water, built-up areas, cultivated areas
planted with annual and perennial crops, fishponds, barren land, shrub land, grassland,
and marshlands. Land cover data were expressed in the area (hectares).

Abstractions and Returns

Data on abstractions were taken from the permits applied by an individual
or corporation at Natural Water Resources Board - Cordillera Administrative Region
(NWRB). The permit contained the allowed daily abstraction measured in volume (cubic
meters). The data also contained information on the source where the water is being
abstracted (surface water or groundwater) and the primary purpose of the abstraction
(livestock and poultry, electricity generation, commercial, recreation, industrial, mining
and quarrying, and household).

The Bureau of Fisheries and Aquatic Resources — Cordillera Administrative Region
(BFAR - CAR) reported on the volume of water used for fishpond measured in MCM.

Data on Returns came from NWRB, Philippine Economic Zone Authority (PEZA),
and City Environment and Parks Management Office (CEPMO). Data on returns as
recorded by NWRB were the redirected water used for electricity generation expressed
in MCM. Return data from PEZA have treated wastewater from PEZA locators. Returns
from CEPMO were collected wastewater from 65 barangays of Baguio City that were
treated at Sanitary Camp, measured in MCM. The wastewater is released into the rivers
once treated.

Another data for returns was mine wastewater from mining industries sourced
from Mines and Geosciences Bureau (MGB) — CAR. The water used in mining is collected
in mine tailings where the water is being impounded and treated before releasingitinto
bodies of water. Mine wastewater is measured in MCM.

The volume of water from fishponds was also treated as a return after fish were
caught when used water is returned to rivers and streams.

Data Limitation and Measurement Issues
Stocks

According to the SEEA Central Framework, there are three main sources of stock
of water resources namely: (1) surface water which consists of rivers and streams, lakes,
artificial reservoirs, glaciers, snow, and ice (2) groundwater, and (3) soil water.
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However, there are no conducted studies yet to measure the available volume
of groundwater in the region. For soil water, the Task Force is still in the process of
developing assumptions and methodologies that are applicable to the topography of
the region.

In this study, the opening and closing stocks used in the accounting were data
on surface water. Ideally, surface water resources should cover artificial reservoirs, lakes,
rivers and streams, and glaciers, snow, and ice. However, stocks of water in lakes were
not yet available thus, stocks for surface water in this accounting only included dams
and rivers, and streams.

Additions to Stocks

Based on the SEEA Central Framework, there are four factors that increase the
stocks of water resources, specifically: (1) Returns; (2) Precipitation; (3) Inflows; and (4)
Discoveries of water in new aquifers. Ideally, all these factors should be included in the
accounting. However, discoveries of water in new aquifers were not included in the
accounting due to lack of available data.

Returns

There were three (3) sources for Returns as Additions to Stocks. These are
Electricity Generation, Mining and Quarrying, and Aquaculture. Data for returns are
only limited to the data available from NWRB (permit grants) for electricity generation.
These permit grants have a declared volumes of abstraction. Thus, these abstractions
were considered equivalent to returns for electricity generation. The data for Mining
and Quarrying were sufficient. On the other hand, aquaculture data is limited to 2008
data only.

Precipitation

Itis important to note that precipitation data for most provinces were not readily
available. For CAR, the only source of data for precipitation that is within the region is
from a station located in the City of Baguio. Precipitation data for other provinces of CAR
was sourced from other stations located outside the region.

Inflows

Considering the topography and location of the region, CAR became one of the
main sources of water for irrigation for low-lying areas, particularly Regions |, Il, and III.
Consequently, inflows towards the territory of the region were not considered.

Discoveries of water in new aquifers

There was no way to determine discoveries of water in new aquifers since studies
to measure groundwater for the region were unavailable. In response to this, the Task
Force adopted new entries as additions to stocks - Surface Runoff and Inflitration.
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Surface Runoff

As defined by the National Irrigation Administration (NIA), surface runoff is the
portion of precipitation that is not absorbed by the deep strata and finds its way into
streams.

Retention

Denotes the portion of the precipitation that enters the soil (NIA).
Infiltration

Is the absorption of liquid water by the soil, either when it falls as rain when
applied as irrigation, or from a stream flowing over the ground (NIA).

Reductions in Stocks

Reductions in stocks are from (1) Abstraction; (2) Evaporation and actual
evapotranspiration; (3) Outflows; and (4) Ground Water Runoff. Most of the reductions
in this study were derived by abstraction and evaporation.

Abstraction

All abstractions were dependent on permit grants given by NWRB. These data
do not reflect the actual abstraction. An individual/company may go over or under the
declared abstraction.

Evaporation and actual evapotranspiration

It is important to note that evaporation data for most provinces were not readily
available. Evaporation data for Benguet was sourced from a station located at Benguet
State University (BSU). On the other hand, evaporation data for other provinces were
statistically imputed.

With respect to actual evapotranspiration, many factors needed to be considered
like age of the plant, geographical location, and type of plant, among others, hence,
evapotranspiration was not yet included in the compilation. The evapotranspiration
coefficient of some variety of plants will be provided by NIA and would be incorporated
in future updates.

Outflows

There are three types of outflows: (1) Outflows to other water resources; (2)
Outflows to other territories; and (3) Outflows to the sea. Outflows to the sea were not
incorporated in this compilation since the region is a landlocked area.

Ground Water Runoff

Ground Water Runoff, as defined by NIA, is the part of the runoff which
has passed into the ground, becomes groundwater, and is discharged into a stream
channel as spring or seepage water.
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Estimation Methodology

Stocks

Stocks for water resources in the region were derived from the volume of water
in dams and rivers. The total stock is presented by the formula below:

Total Stock = RiverStocks + DamStocks

Stocks for rivers were computed through a watershed approach, where a
watershed discharges to a major river. Two parameters, discharge or streamflow, and
length of river were utilized to calculate the stock of a river.

The formula below presents the computation procedure to derive the stock of water:

RiverStock, = Streamflow, X Length of River,

A river is never the same in width, depth, and streamflow all throughout its
stretch. The limit of this methodology was that these parameters were considered but
not yet included since river profiles were not yet completed.

Precipitation to Surface Water

The amount of precipitation as an addition to stock of surface water is estimated
using the 2015 Land Cover of the region and the annual amount of precipitation by
monitoring stations in the region.

Provinces with no facility to measure the amount of rain and precipitation
were derived from the adjacent province with monitoring station that almost has the
same characteristics (i.e., topography, temperature, weather, etc.). For the province of
Abra, data on precipitation were derived from the average recorded rainfall from the
monitoring stations of Laoag and Sinait. In Apayao, the data were derived from the
station located in Appari. Benguet, Mountain Province, and Ifugao used the precipitation
data from Baguio City monitoring station and for Kalinga, the data were derived from
the station in Tuguegarao.

After deriving the amount of rainfall for each of the provinces, the precipitation
to surface water was computed. The area of inland water was multiplied by the
corresponding recorded precipitation data for each province.

Precipitation to Surface Water = Y. (P, X IWArea,)
Where:

P, = Precipation of Province x
IWArea, = Inland Water Area of Province x

Total precipitation to inland water is the summation of the products of
precipitation and inland water area of each province. Inland water is composed of lakes,
rivers and streams, and dams.
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Evaporation

The only monitoring station thatrecords evaporationintheregionwasatBenguet
State University (BSU) in Benguet. To derive evaporation, the ratio of evaporation and
precipitation of a province, in this case Benguet, were utilized.
Ep
Ratiogp = —
EP = p

B
Where;

The computed ratio was then used together with the province’s respective Inland
Water Area to estimate the evaporation per province.

Evaporation = ), (Ratiogp X IWArea,. )

Where:
Ratiogp = Ratio of Evaporation to Precipitation

IWArea, = Inland Water Area of Province x

Evaporation of the region is the summation of computed evaporation of each
province.

Total Abstraction

Total Abstraction is the summation of all abstractions namely, Abstractions
for Irrigation, Abstractions for Aquaculture, Abstractions for Livestock and Poultry,
Abstractions for Mining and Quarrying, Abstractions for Electricity Generation, and
Abstractions for Other use.

Total Absy = Z(Abs]rry , AbsAy, AbsL&Py, AbsM&Qy, AbsEGy, AbsOy)

Where:

Total Abs,, = Total Abstraction in yeary

Abslrr, = Abstractions for Irrigation in year y

AbsA, = Abstractions for Aquaculture in yeary

AbsL&P, = Abstractions for Livestock and Poultryiny

AbsM&Q,, = Abstractions for Mining and Quarrying in year y

AbsEG,, = Abstractions for Electricity Generation in year y

AbsO, = Abstractions for Other Use in year y
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Surface Runoff

Table 5 shows the adapted assumptions derived from the workshops conducted
by the Task Force (TF). These assumptions were observed by DENR — CAR, and discussed
and polished by the TF.

Table 5. Percentage of Surface Runoff according to slope, CAR: 2008-2018

0-8 degrees 100% water retained 0% runoff 144,068
9-18 degress 90% water retained 10% runoff 111,235
19-30 degrees 10% water retained 90% runoff 150,290
31 degrees and above 5% water retained 95% runoff 1,459,741

Note: Derived from conducted workshops conducted with the Task Force

Surface Runoff = P. (LArea,, X SRCoefficient,)

Where:;

P, = Precipitation of Province x
LArea, = Land Area of Province x

SRCoef ficient = Surface Runoff Coef ficient in Province x

Returns

Sectors that generate returns to the environment other than sewerages and
spills during delivery of water were electricity generation, fishponds, and mining and
quarrying. These sectors abstract water, utilize it and then return the water back to
the environment. The volume of water that goes back to the environment is the same
volume that was abstracted.

Outflows

The Task Force from workshops and meetings conducted, agreed to assume that
Outflow is 98% of the Surface Runoff. The remaining 2% is retained at flat areas where
water is stagnant.

Ground Water Runoff

As defined by NIA, is the part of the runoff which has passed into the ground,
becomes groundwater, and is discharged into a stream channel as spring or seepage
water. Ground Water Runoff was adopted by the Task Force as a reduction in stock.
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Results and Discussions
Additions to Stocks

As observed in Figure 1, the main driving force in the increase in stocks for surface
water was Surface Runoff contributing an annual average of 42% or 902.60 MCM, after
deducting outflow which is 98% of the surface runoff. Precipitation contributed a yearly
average of 32% or 703.40 MCM, followed by returns and inflows to dams with 25% and
1% equal to 531.61 MCM and 17.69 MCM increase per year.

Figure 1. Average Percent Distribution of Inflows, Runoff, Precipitation,
Returns as Additions to Stocks, CAR: 2008-2018
Inflows to

Surface

Precipitation
Runoff

Source: Philippine Statistics Authority — Regional Statistical Services Office Cordillera Administrative Region

Table 6. Summary Table of Additions to Stocks for Surface Water
in MCM, CAR: 2008-2018

Additions to Stock

Precipitation m Surface Runoff |Inflow to Dams

2008 840.43 431.10 54,062.11 15.27 55,348.92
2009 980.90 488.00 63,143.67 11.41 64,623.98
2010 638.07 491.01 40,111.21 47.15 41,287.44
2011 731.46 500.47 46,775.46 7.39 48,014.78
2012 785.98 540.41 50,525.55 3.16 51,855.10
2013 583.19 545.99 37,149.25 2.78 38,281.20
2014 503.83 566.61 32,244.33 53.16 33,367.93
2015 732.82 574.34 47,881.53 8.53 49,197.22
2016 597.44 580.90 37,828.53 7.72 39,014.58
2017 532.76 557.51 34,226.05 28.44 35,344.75
2018 810.47 571.39 52,483.20 9.57 53,874.63

Source: Philippine Statistics Authority — Regional Statistical Services Office Cordillera Administrative Region
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The highest increase in the stock was recorded in 2009 at 64,623.98 MCM. This
was followed by 55,348.92 MCM and 53,874.63 MCM in 2008 and 2018, respectively. The
lowest recorded addition to stock was in 2014 at 33,367.93 MCM.

It can be observed that there were spikes in the additions to stocks every 3 years,
i.e,, 2009, 2012, 2015, and 2018.

The total additions to stock follow the same trend with surface runoff since it is
the main factor that affects the increases in stocks.

Figure 2. Total Additions to Stocks in MCM, CAR: 2008-2018

78,000.00 64,623.98

60,000.00 55 348.92 ]
51,855.10 45,1972 53,874.63
50,000.00 43,014.78 197,
287.4
s 38,281.20 39,014.58
e 33,367.93 35,344.75
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20,000.00
10,000.00
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Source: Philippine Statistics Authority — Regional Statistical Services Office Cordillera Administrative Region

Precipitation

From 2008 to 2018, the highest annual volume of precipitation was recorded
in 2009 at 980.90 MCM, followed by 840.43 MCM and 810.47 MCM in 2008 and 2018,
respectively. On the other hand, the lowest volume of precipitation was recorded in
2014 at 503.83 MCM.

In general, precipitation in the region showed a decreasing trend. From 840.43
MCM at the beginning of the accounting to 810.47 MCM at the end. This reflects an
annual average reduction of 3.00 MCM or an average of 3.27% decrease yearly.

It is important to note that in the years 2009, 2012, 2015, and 2018, precipitation
was at its highest, a pattern observed that every three years there was an increase in
precipitation — a phenomenon known as La Nina.
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Figure 3. Annual Precipitation in MCM, CAR: 2008-2018
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Source: Philippine Atmospheric, Geophysical and Astronomical Services Administration

Returns

Returns displayed an increasing trend, from 431.10 MCM in 2008 to 571.39 MCM
in 2018, this means an annual average increase of 0.14% annually or 0.27 MCM average
increase per year.

The highest recorded return was in 2016 at 580.90 MCM while, the lowest was
recorded in 2008 at 431.10 MCM.

There was only one instance when the return declined which was recorded in
2017 at 557.51 MCM from 580.90, equal to a decrease of 23.39 MCM.

Figure 4. Annual Return in MCM, CAR: 2008-2018
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Surface Runoff

From the start to the end of the accounting period, the highest amount of
surface runoff was recorded in 2009 at 62.494.34 MCM, followed by 53,500.69 MCM and
51,949.21 MCM in 2008 and 2018, respectively. The year 2014 was the lowest recorded
surface runoff which posted at 31,905.85 MCM.

Although the figures for Surface Runoff were high, 98% of it goes out of the river
systems immediately, and only 2% of the runoff remains in the rivers and streams. The
main driver for additions to stocks was precipitation.

Surface Runoff has the same trend with respect to Precipitation since it utilized
precipitation for its estimation.

Figure 5. Annual Surface Runoff in MCM, CAR: 2008-2018
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Inflows to Dams

The highest inflow to dams was 53.16 MCM recorded in the year 2014, followed
by 47.15 MCM in 2010. On the other hand, the lowest inflow was recorded in 2013 and
2014 at 2.78 MCM and 3.16 MCM, respectively.

Inflows displayed an overall decreasing trend, from 15.27 MCM at the start of the
accounting to 9.57 MCM at the end. This means an average decrease of 0.57 MCM per
year or an average of 205.5% decrease annually.
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Figure 6. Annual Surface Runoff in MCM, CAR: 2008-2018
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Reductions in Stock

Most of the reductions in stocks were attributed to abstraction amounting to
an annual average of 87% amounting to an average of 1,768.45 MCM increase per year.
Evaporation followed with an annual average of 12%, equal to a yearly increase of 246.77
MCM. Lastly, Outflow from Dams contributed minimal with an annual average of 1% or
14.68 MCM increase per year.

Figure 7. Average Percent Distribution of Abstraction, Evaporation, Outflows
to other Territories, and Outflows from Dams as Reductions in Stocks,
CAR: 2008-2018

Source: Philippine Statistics Authority — Regional Statistical Services Office Cordillera Administrative Region

Table 7. Summary Table of Reductions of Stocks for Surface Water in MCM,
CAR: 2008-2018

Reductions in Stocks

. . flow f

2008 1,268.96 185.75 52,980.87 4.74 54,440.32
2009 1,543.49 188.26 61,880.79 20.18 63,632.72
2010 1,560.08 336.57 39,308.99 8.17 41,213.81
2011 1,609.02 308.75 45,839.95 11.36 47,769.08
2012 1,797.04 339.07 49,515.04 25.77 51,676.92
2013 1,850.25 476.84 36,406.26 27.41 38,760.76
2014 1,948.59 186.33 31,599.44 4.27 33,738.63
2015 1,985.13 151.76 46,923.90 4.65 49,065.44
2016 2,017.75 179.78 37,071.96 37.53 39,307.02
2017 1,903.55 212.68 33,541.53 6.53 35,664.29
2018 1,969.07 148.66 51,433.54 10.91 53,562.18

Source: Philippine Statistics Authority — Regional Statistical Services Office Cordillera Administrative Region
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The largest reduction in stock was recorded in 2009 with a value of 62,996.37
MCM, followed by 53,890.13 MCM and 53,038.87 MCM in 2008 and 2018, respectively.
Conversely, the least reduction recorded in stock was in 2014 at 33,406.92 MCM.

Figure 8. Total Reductions in Stocks for Surface Water in MCM, CAR: 2008-2018
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Abstractions

Abstractions such as reductions in stocks displayed an increasing trend.
From 1,268.96 MCM in 2008, it increased to 1,969.70 MCM in 2018. This is equivalent
to an increase of 700.11 MCM or an annual average growth rate of 4.7% or 70.01 MCM
average growth per year.

There was only one instance when abstraction decreased which occured in
the year 2017, from 2,017.75 MCM in 2016, it decreased by 114.2 MCM to 1,903.55 MCM
the following year.

The highest recorded abstraction for the entire series was in 2016 at 2,017.75
MCM while the lowest abstraction was in 2008 at 1,268.96 MCM.

Figure 9. Annual Abstractions in MCM, CAR: 2008-2018
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Source: Philippine Statistics Authority — Regional Statistical Services Office Cordillera Administrative Region
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Evaporation

In 2013, the highest evaporation was recorded at 476.84 MCM, followed
by 336.57 MCM and 338.07 MCM in 2010 and 2012, respectively. Meanwhile, the least
evaporation was recorded in 2018 at 148.66 MCM. The average evaporation throughout
the whole accounting period amounted to 246.77 MCM.

Ingeneral,evaporationdisplayed adecreasing trend fromannual evaporation
of 185.75 MCM in 2018, it decreased to 148.66 MCM in 2018. This is translated to an
annual average decrease of 3.71 MCM or an average of 5.0% yearly.

Figure 10. Annual Evaporation in MCM, CAR: 2008-2018
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Source: Philippine Statistics Authority - Regional Statistical Services Office Cordillera Administrative Region

Outflow

Outflow displayed the same trend as Surface Runoff, this is because outflow is
just part of the runoff that passed through the river system.

It is notable that outflow had the highest contribution to the total reductions to
stock, but outflow is not the main driver since it only passed through the river and was
cancelled out by Surface Runoff.

Throughout the whole accounting, the highest outflow amounting to 61,880.79
MCM was recorded in 2009, followed by 52,980.87 MCM and 51,433.54 MCM in 2008
and 2018, respectively. On the other hand, the lowest recorded outflow was in 2014
at 31,599.44 MCM followed by 36,406.26 MCM and 37,071.96 MCM in 2013 and 2017,
respectively.
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Figure 11. Annual Outflow in MCM, CAR: 2008-2018
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Outflows from Dams

Generally, outflows from dams displayed an increasing trend from 4.74 MCM in
2008, it increased to 10.91 MCM in 2018, which means an average increase of 105.45
MCM per year or an average of 0.6% increment annually.

From 2008 to 2018, the highest outflow was recorded in year 2016 at 37.53 MCM,
followed by 27.41 MCM and 25.77 MCM in 2013 and 2012, respectively. Conversely, the
lowest outflow was recorded in 2014 at 4.27 MCM, followed by 4.65 MCM and 4.74 MCM
in 2015 and 2008, respectively.

Figure 12. Outflows from Dams in MCM, CAR: 2008-2018
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Closing Stocks of Surface Water

The figure shows an increasing trend from the start of the accounting to 2012
from 12,059.68 MCM in 2008 to 13,548.46 MCM in 2012, equivalent to an annual average
increase of 372.20MCM or an average of 3.1% increase per year. From 2012 towards
the end of the accounting, the figure displayed a change of trend from increasing to
decreasing. From 13,548.46 MCM in 2012, it decreased to 12,530.47 MCM in 2018.This is
translated to an annual average decrease of 169.66 MCM or an average of 1.3% decrease
per year.

The highest level of stock for surface water was recorded in 2012 at 13,548.46
MCM while the lowest stock was recorded in 2008 at 12,059.68 MCM.

The increase in stocks generally followed the trend of Precipitation while the
decrease in stocks reflected the trend of Abstractions. In general, precipitation and
abstraction dictated the changes of stocks.

Figure 13. Closing Stocks of Surface Water in MCM, CAR: 2008-2018
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Physical Flow Accounts for Water
Resources, CAR: 2008-2018

Conceptual Framework

Scope and Coverage

The SEEA - Central Framework enumerated seven disaggregation for data entries
on the water flow based on how and where water is used.

Table 8. SEEA-Water Data items

Data Items

Agriculture, Forestry, and Fishing

Mining and quarrying, Manufacturing, Construction
Electricity, Gas, Steam, and Air conditioning supply
Water Collection, Treatment, and Supply

Sewerage

Other Industries

Households

Framework for the Physical Flow Accounts for Water
Resources

The physical flow accounts for water resources describe the flows of water to
and from the environment and the economy. The accounts cover the entire process of
water supply and use — from the initial abstraction of water from the environment into
the economy, to the flows within the economy done by the different industries and
households, and finally return flows from the economy back to the environment. The
flow accounts table is divided into sections that further elaborate on the flows of water
between the environment and the economy. The five sections are defined as follows:

1. Abstraction of waterfromthe environment-thisis defined similarly tothe abstraction
as reductions to stock in the asset accounts and is disaggregated by source and by
industry;

2. Distribution and use of abstracted water - abstracted water will either be used by
the same economic unit that abstracts or distribute to other economic units;

3. Flows of wastewater and reused water — wastewater (discarded and no longer
required by the owner or user) can be discharged directly to the environment (or
return flow), supplied to a sewerage facility, or supplied to another economic unit
for further use (reused water);
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4. Return flows of wastewater to the environment - this refers to all water that is
returned to the environment and is recorded as being supplied to the environment;
and

5. Evaporation, transpiration, and water incorporated into products - flows of
evaporation are recorded when water is distributed between economic units after
abstraction. Transpiration of water occurs when soil water is absorbed by cultivated
plants as they grow and is subsequently released into the atmosphere. The amount
of water incorporated into products is shown supplied by the relevant industry i.e.,
water is used in the manufacture of beverages.

In addition, the flow accounts are also divided into two parts: the supply and use
table. The supply table, as its name implies, focuses on where the water comes from.
The environment provides all abstracted water to be supplied to the different sectors
of the economy, either to be distributed or for their own use. Once water is no longer
needed for any economic activity, it is considered supplied back to the environment
by the different sectors and households. On the other hand, the use table focuses on
who uses or receives the water. The economic unit that performed the water withdrawal
from the environment is the user and the abstracted water is either consumed by the
same unit or is distributed to be used by the environment. The two tables must satisfy
the supply and use identity - the total supply must be equal to the total use.

The supply and use table have virtually the same structure, containing the
aforementioned five sectionsinthe rows and the differenteconomicunitsin the columns.
Similar to the physical asset accounts, the physical flow accounts are measured in terms
of volume in million cubic meters. Table 2 shows the structure of the supply table of the
flow accounts while Table 3 presents the use table. Gray cells are null by definition.
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Operational Framework

Scope and Coverage

The study derived eleven categories where the flow of water goes - from the
source to the intended destination. These categories are based on how the water was
intended to be utilized. These records were disaggregated as follows:

Table 11. Regional Data Items

Data Items Available in CAR

Irrigation
Aquaculture
Livestock and Poultry
Mining and Quarrying
Electricity Generation
Commercial

Industrial

Municipal

Recreation

Household

Water Collection, Treatment and Supply

Sources of Data

There are several data sources for the different elements of the physical flow
accounts for water resources. This section enumerates the different components of the
accounts, the data source agencies, as well as descriptions of the basic data provided.
Conversion and estimation procedures are covered in the next section.

Irrigation

Data on the volume of water used for irrigation were sourced from NWRB-CAR
and NIA-CAR. Water used for the communal irrigation system (CIS) was sourced from
NWRB-CAR given by the permit grants on the average abstraction per day. On the other
hand, water used for the national irrigation system (NIS) was provided by NIA-CAR which
was further divided into three cropping seasons namely, wet crop, dry crop, and 3R crop
or Quick Time Around crop.

Aquaculture

The Bureau of Fisheries and Aquatic Resources — Cordillera Administrative Region
(BFAR - CAR) provided the volume of water for fish production in million cubic meters
(MCM).
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Livestock and Poultry

The per capita daily water requirements of major species were sourced from the
Department of Science and Technology - Philippine Council for Agriculture, Aquatic
and Natural Resources Research and Development (DOST-PCAARRD). Species and the
number of heads per species were from PSA.

Mining and Quarrying

Mines and Geosciences Bureau (MGB) - CAR provided the abstracted and
returned volume of water for mining. The water used for mining is collected in mine
tailings where the water is being impounded and treated before releasing it into bodies
of water. Mine wastewater is measured in MCM.

Electricity Generation, Commercial, Industrial, Municipal, and Recreation

NWRB - CAR provided volume of abstractions for electricity generation,
commercial, industrial, municipal, and recreation through permit grants or allowed
abstractions per day in MCM.

Household

For household use, abstractions were estimated from projected population from
PSA and per capita daily consumption were obtained from a study of the Philippine
Institute for Development Studies in 1999 entitled “Determination of Basic Household
Water Requirements”.

Treated Water

The volume of treated water from households was provided by the City
Environment and Parks Management Office - LGU Baguio and treated water from
industries was provided by the Philippine Economic Zone Authority - CAR.
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Data Limitation

Physical flow accounting focuses on the amount of abstracted water from the
environment, how the water was utilized in the economy, and the amount of water that
returned to the environment from the economy.

Abstractions, as recorded by NWRB-CAR, applied by an individual or corporation
should be limited to the allowable abstraction set by the agency. However, since there
is no actual way to monitor these abstractions, it was assumed that abstractions can
go under and beyond the allowable abstraction. Therefore, abstractions in this study
were limited to the registered individual or corporation with their granted volume of
abstraction.

Household

The data captured on abstractions for household use are limited between the
projected population of the region and the estimated per capita water requirement
which is equivalent to 54 liters per day. Information on other abstractions for household
use was not captured like water deliveries, abstraction from rivers and streams, rainwater
collection, and many more. Given this, there is a possibility of underestimation.

It should be noted that there was no disaggregation of abstraction between
surface water and groundwater. However, the majority of abstractions for household
use were from groundwater. Thus, abstraction was classified as groundwater.

Livestock and Poultry

Abstracted water for livestock and poultry was limited to water consumption,
i.e., water used for cleaning, taking baths, brushing, and the like.

Mining and Quarrying

The volume of water for mining and quarrying was limited to registered
companies. Abstractions from small-scale miners that are not registered legally were
not captured in this study.

Electricity Generation, Commercial, Industrial, Municipal, Recreation

Volume of water for electricity generation, commercial, industrial, municipal,
and recreation were limited to allowable abstractions from permit grants. However, the
amount of abstraction per day indicated in the grant does not necessarily reflect the real
amount of abstraction made by the applicant.
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Estimation Methodology

Irrigation
Allowed abstractions from permit grants were utilized to compute the volume of water

for irrigation.

Abstraction for Irr, = Y[, (Abstraction per Day, X 365)

Where:

Abstraction for Irry, = Abstraction for Irrigation in year y

Abstraction per Day, = Abstraction per Day of Person/Company x

Livestock and Poultry

Water consumption of CAR for livestock and poultry was computed from the per capita
daily consumption of each species in the region.

7L
Abstraction for L&P = Z (No. Heads; x PCDR; X 365)
i=1

Where:
No.Heads; = number of heads of the ith specie

PCDR; = Per Capita Daily Requirement of the ith specie

Table 12. Per Capita Daily Requirement of Species in Liters, CAR: 2008-2018

Specie Per Capita Daily Requirement (liters)

Carabao 60

Cattle 45

Goat 4.5

Swine 4

Broiler 140 per 100 heads
Layer 140 per 100 heads
Native 98 per 100 heads
Ducks 0.83

Source: Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development
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Mining and Quarrying

Water for mining and quarrying is the summation of all abstractions from registered
mining companies. Return is equivalent to abstraction.

Abstraction for M&Q, = Y.i',(Abs per Year,)

Where:

Water for M&Q, = Volume of water for Mining and Quarryung in Year y

Abs per Year = Volume of Abstraction of Company i

Electricity Generation, Commercial, Industrial, Municipal, and Recreation

Abstraction for EG, = Y.[_, (Abstraction per Day, X 365)
Where:

Water for EG, = Volume of water for Electricity Generation in Yeary

Abstraction per Day, = Abstraction per Day of Person/Company x

Commercial

Abstraction for C,, = YL, (Abstraction per Day, X 365)

Where:;

Water for C, = Volume of water for Commercial in Year y

Abstraction per Day, = Abstraction per Day of Person/Company x

Industrial
Abstraction for I, = Yi_, (Abstraction per Day, X 365)

Where:;

Water for I, = Volume of water for Industrial inYear y

Abstraction per Day, = Abstraction per Day of Person/Company x
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Municipal

Water for My, = }i_; (Abstraction per Day, X 365)
Where:

Water for M,, = Volume of water for Municipal in Year y

Abstraction per Day, = Abstraction per Day of Person/Company x

Recreation
Abstraction for Ry, = }[_;(Abstraction per Day, X 365)
Where:

Water for R, = Volume of water for RecreationinYeary

Abstraction per Day, = Abstraction per Day of Person/Company x

Household

The projected population used was from 2010 to 2020. Statistical imputation was done
to complete the time series of the accounting (2008-2018). Water consumption of CAR
for household is dependent to the population of the region per year with respect to the
minimum requirement an individual needs/uses on a daily basis.

Abstraction for Household,, = PP, X IWR
Where:

PP, = Projected population in Year y

IWR = Individual Water Requirement, 54 liters per capita

Table 13. Projected Population in CAR: 2008-2018

Year Projected Population

2008 1,569,100
2009 1,599,000
2010 1,629,300
2011 1,659,700
2012 1,690,100
2013 1,721,000
2014 1,752,100
2015 1,792,500
2016 1,815,300
2017 1,847,400
2018 1,879,700

Source: Philippine Statistics Authority, CPH 2010
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Returns

Sectors that generate returns to the environment other than sewerages and spills
during delivery of water were from electricity generation, aquaculture, and mining
and quarrying. The said sectors abstract water then utilize it and then return it back to
the environment. The volume of water that goes back to the environment is the same
amount that was abstracted.

Mining and Quarrying

Volume of water as return from mining and quarrying is equivalent to the abstracted
water since the abstracted water just passed through during the whole process. It is
worthy to note that volume of abstraction and production have a direct relation, more
or less production means more or less usage of water.

Irrigation Return

Estimation of return from irrigation are based on the following assumptions drawn from
the conducted workshops by the Task Force.

Table 14. Assumptions for Irrigation, CAR: 2008-2018

Retention 40%
Infiltration 40%
Return 20%

Note: Derived from conducted workshops with the Task Force

Returns from irrigation is the 20% of the volume of water that has entered in the rice
fields that overflowed.
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Results and Discussion

The SEEA Central Framework describes three types of flows. These are: flows
from the environment to the economy; flows within the economy; and flows from the
economy to the environment. With the available data, flows from the environment to
the economy were broadly covered in this study, illustrating the sectors and industries
utilizing the abstracted water from the environment.

Flows from the environment to the economy covers five major sector/industry/
district according to the usage of abstracted water, namely: Agriculture, Forestry, and
Fishing (sub divided into Irrigation, Fishing, and Livestock), Mining and Quarrying,
Electricity Generation, Others (subdivided into Commercial, Industrial, Municipal, and
Recreation), and Water Supply.

From the Environment to the Economy

As seen in figure x, Irrigation posted the highest abstraction from surface water with an
average of 88%. Electricity generation followed with 11% and Aquaculture with 1%. The
remaining industries had minimal abstractions.

Figure 14. Average Percent Distribution of Abstractions from Surface Water,
CAR: 2008 - 2018
- @--_

Electricity
Generation

Irrigation

Source: Philippine Statistics Authority — Regional Statistical Services Office Cordillera Administrative Region

Irrigation

Irrigation displayed an increasing trend, from an abstraction of 1,044.29 MCM at
the beginning of the accounting to 1,743.28 MCM at the end. This reflected an annual
averageincrease of 1,542.55 MCM or 5.6% addition per year. Irrigation posted an average
abstraction of 1,542.55 MCM.

The only recorded decrease in the abstraction was in 2017 at 1,678.85 MCM from
1,792.69 MCM in the previous year.
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Figure 15. Abstractions for Irrigation from Surface Water in MCM,
CAR: 2008 - 2018
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Electricity Generation

There are only three instances that abstraction for the purpose of Electricity
Generation increased. These instances were recorded in 2009, 2012, and 2013. From
190.96 MCM in 2008 it went up by 1.8 MCM to 192.76 MCM in 2009. And from 192.76
MCM in 2011 to 193.33 MCM in 2012 to 193.63 MCM, a total increase of 0.87 MCM.

Abstractions remained constant at 193.63 MCM from 2013 to 2018.

Figure 16. Abstractions for Electricity Generation from Surface Water in MCM,
CAR: 2008 - 2018
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Source: Philippine Statistics Authority — Regional Statistical Services Office Cordillera Administrative Region
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Aquaculture

Abstraction for Aquaculture remained the same all throughout the whole
accounting at 24.56 MCM.

Figure 17. Abstractions for Aquaculture from Surface Water in MCM,
CAR: 2008 - 2018
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Source: Philippine Statistics Authority — Regional Statistical Services Office Cordillera Administrative Region

Livestock and Poultry

From the start to the end of the accounting, the lowest abstraction for livestock
and poultry was recorded in 2010 at 3.70 MCM, followed by 3.86 MCM in 2009. The
highest abstraction was recorded in 2018 at 3.98 MCM. Abstraction for Livestock and
Poultry averaged 3.90 MCM.

Livestock and Poultry abstractions displayed an overall increasing trend, from
3.87 MCM in 2008 to 3.98 MCM in 2018. This reflects an average increase of 0.01 MCM
annually or an average of 0.3%.

Figure 18. Abstractions for Livestock and Poultry from Surface Water in MCM,
CAR: 2008 - 2018
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Source: Philippine Council for Agriculture, Aquatic, and Natural Resources Research and Development



CAR Physical Asset and Flow Accounts for Water Resources: 2008 - 2018

Mining and Quarrying

Generally, abstractions for mining and quarrying displayed a decreasing trend
from 3.85 MCM at the start of accounting, it decreased to 2.41 MCM at the end of the
accounting. This means an average decrease of 35.16 MCM per year or 2.9%.

The lowest abstraction was recorded in 2013 at 0.40 MCM while the highest was
in 2012 at 6.51 MCM.

Abstraction for mining and quarrying has a direct relation with production
whereas if the production increases, abstraction of water also increases and vice versa.

Figure 19. Abstractions for Mining and Quarrying from Surface Water in MCM,
CAR: 2008 - 2018
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Others

Abstractions for Others (Commercial, Recreation, Industrial) from 2011 to 2014
posted at 1.70 MCM were the highest during the accounting period. On the other hand,
abstractions for Others were lowest in 2016 to 2018 with 1.21 MCM.

From 1.43 MCM abstraction in 2008, it decreased to 1.21 MCM in 2018. This
reflected an average decrease of 0.02 MCM per year or an average annual reduction of
1.9%.
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Figure 20. Abstraction for Others (Commercial, Recreation, Industrial) in
MCM, CAR: 2008 - 2018
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Table 15. Summary Table of All Abstractions from Surface Water in MCM,
CAR: 2008 - 2018

Abstractions from Surface Water in MCM
- Agriculture, Forestry, and Fishing Electricity |Mining and

Year Aquaculture Livesock | Ganeration Quarrying |Commercial Recreation | Total
and Poultry

2008 1,044.29 24.56 3.87 190.96 3.85 0.53 0.8982 0.0026 1,268.96
2009 1,316.31 24.56 3.86 192.76 4.52 0.53 0.9479 0.0026 1,543.49
2010 1,334.06 24.56 3.70 192.76 3.49 0.53 0.9802 0.0026 1,560.08
2011 1,382.48 24.56 3.96 192.76 3.55 0.53 1.1702 0.0026 1,609.02
2012  1,567.02 24.56 3.92 193.33 6.51 0.53 1.1702 0.0026 1,797.04
2013 1,626.00 24.56 3.96 193.63 0.40 0.53 1.1702 0.0026 1,850.25
2014 1,723.16 24.56 3.90 193.63 1.64 0.53 1.1702 0.0026 1,948.59
2015 1,759.88 24.56 3.92 193.63 1.76 0.53 0.8421 0.0026 1,985.13
2016  1,792.69 24.56 3.93 193.63 1.73 0.53 0.6778 0.0026 2,017.75
2017 1,678.85 24.56 3.87 193.63 143 0.53 0.6778 0.0026 1,903.55
2018 1,743.28 24.56 3.98 193.63 241 0.53 0.6778 0.0026 1,969.07
Ave 1,542.55 24.56 3.90 193.12 2.85 0.53 0.9439 0.0026

Source: Philippine Statistics Authority — Regional Statistical Services Office Cordillera Administrative Region
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From the Economy back to the Environment

Figure 21 shows the average percent distribution of returns to surface water. Returns
from Irrigation had the highest return with 58% share to the total returns, equal to 308.51 MCM.
Returns from Electricity Generation followed with 37% at an average return of 193.12 MCM.
Aquaculture and Mine Wastewater came next with an average return of 25.56 MCM and 2.85
MCM, respectively, equal to 4% and 1% contribution to the total returns.

Household and Industrial yielded minimal returns.

Figure 21. Average Percent Distribution of Returns to Surface Water,
CAR: 2008 - 2018
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Returns from Irrigation

The lowest return from Irrigation was recorded at the start of the accounting at
208.86 MCM while the highest was recorded in 2016 posted at 358.54 MCM.

Returns from irrigation exhibited the same trend with abstractions for irrigation
- an increasing trend. From 208.86 MCM in 2008 to 348.66 MCM in 2018, equal to an
annual increase of 13.98 MCM or 5.6% addition per year.

Figure 22. Returns from Irrigation in MCM, CAR: 2008 - 2018
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Returns from Electricity Generation

Anincrease of 1.8 MCM returns in 2009 was recorded from 190.96 MCM returnsin
2008 to 192.76 MCM. From 2009 to 2011, returns from Electricity Generation remained
unchanged. Another increase was recorded in 2012 with 0.57 MCM and in 2013 with 0.3
MCM. Returns remained the same from 2013 to 2018 at 193.63 MCM.

Figure 23. Returns from Electricity Generation in MCM,
CAR: 2008 - 2018
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Returns from Household

From a return of 2.47 MCM from households at the start of the accounting, it went
down to 1.56 MCM at the end of the accounting. A decreasing trend can be observed
with an annual decrease of 3.8% or an average reduction of 0.09 MCM per year.

The highest return from household was recorded in 2010 at 2.93 MCM while the
lowest recorded return was in 2017 at 1.50 MCM.

Returns from Household have a direct relationship with number of houses
connected to the city’s sewerage system. This means that as the number of houses
increases, returns also increase. With this, the trend should display an upward trend, but
in this case, what had transpired was the reverse. It was later explained by CEPMO that
less houses was connected to the city’s sewerage system. More houses built their own
septic tank as a basic water treatment.
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Figure 24. Returns from Household in MCM, CAR: 2008 - 2018
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Returns from Mining and Quarrying

Returns from Mining and Quarrying exhibited a decline, the same trend that
abstractions for mining and quarrying displayed since volume of water for returns is
equivalent to the volume of abstractions. From 3.85 MCM in 2008, it declined to 2.41
MCM in 2018. This means an average decrease of 0.14 MCM annually or an average
reduction of 35.2% per year.

The highest return was recorded in 2012 at 6.51 MCM and the lowest was
recorded in 2013 at 0.40 MCM.

Figure 25. Returns from Mine Wastewater in MCM, CAR: 2008 - 2018
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Returns from Industries

The lowest volume of water that returned to the environment was recorded in
2014 at 0.36 MCM while the highest return was in 2017 at 0.61 MCM.

Returns from industries showed an overall increasing trend, from 0.40 MCM at
the start of the accounting to 0.57 MCM. This translates to an average increase of 0.02
MCM per year or an annual average increase of 4.5%.

Figure 26. Returns from Industries in MCM, CAR: 2008 - 2018
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Table 16. Summary Table of Returns from the Economy to the Environment
in MCM, CAR: 2008 - 2018

Returns to Surface Water in MCM

Electricity Mine

2008 190.96 24.56 3.85 247 0.40 208.86 431.10
2009 192.76 24.56 4.52 2.50 0.40 263.26 488.00
2010 192.76 24.56 349 293 0.46 266.81 491.01
2011 192.76 24.56 3.55 2.67 043 276.50 500.47
2012 193.33 24.56 6.51 2.22 0.38 313.40 540.41
2013 193.63 24.56 0.40 1.81 0.38 325.20 545.99
2014 193.63 24.56 1.64 1.78 0.36 344.63 566.61
2015 193.63 24.56 1.76 1.94 0.47 351.98 574.34
2016 193.63 24.56 1.73 1.87 0.57 358.54 580.90
2017 193.63 24.56 1.43 1.50 0.61 335.77 557.51
2018 193.63 24.56 241 1.56 0.57 348.66 571.39
Ave 193.12 24.56 2.85 2.11 0.46 308.51

Source: Philippine Statistics Authority — Regional Statistical Services Office Cordillera Administrative Region
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Conclusions and Recommendations

The following conclusions were drawn based on the results of this study:

A. Asset Accounts for Water Resources of CAR

At the end of the accounting period, the region was left with a stock of water

amounting to 12,426.71 million cubic meters. All of which attributed to surface waters
in the region namely rivers and streams and dams.

B. Physical Flow Accounts for Water Resources of CAR

From the Environment to the Economy

Total abstraction at the end of the accounting period amounted to 1.969.07

million cubic meters. These abstractions that went to different sectors in the economy,
are as follows:

1.

For Irrigation — Abstracted water from surface water amounted to 1.743.28 million
cubic meters;

For Aquaculture — Aquaculture abstracted from surface water amounting to 24.56
million cubic meters;

For Livestock and Poultry —In 2018, abstractions from surface water for livestock and
poultry recorded at 3.98 million cubic meters;

For Mining and Quarrying — Mining and quarrying sector abstracted an amount of
2.41 million cubic meters from surface water in 2018;

For Electric Generation — Abstracted water for electric generation from surface water
posted 193.63 million cubic meters; and

For Others — In 2018, abstractions for others amounted to 1.21 million cubic meters.
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From the Economy back to the Environment

Total returns at the end of the accounting period posted 571.39 million cubic
meters that went to the surface water. These returns were attributed from the following:

1. From Industries - Wastewater from industries amounted to 0.57 million cubic meters;

2. From Households - Returns from households through sewerages posted 1.56 million
cubic meters;

3. From Electricity Generation - Electricity generation sector returned 193.63 million
cubic meters;

4. From Aquaculture —In 2018, returns from fishing posted 24.56 million cubic meters;
and

5. From Mining and Quarrying - Returns from mining and quarrying through mine
tailings posted 2.41 million cubic meters.

Based on the stated conclusions above, the following are therefore recommended:

1. Stocks for water resources in the region may be underestimated since groundwater
was notincludedyetinthe study. A study to measure groundwaterisrecommended.

2. Standardization of the methodology used, including definitions and terms.

3. Updating on the data pool, both for PSA and the sources of data.
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Appendix Table 1. Physical Asset Accounts for Water Resources, CAR: 2008

Physical Asset Accounts 2008
Types of Water Resources
Surface Water
Total Surface Water
Dams Rivers and Streams

Opening Stocks 9572 11,055.36 11,151.08
Additions to Stock

Return 431.10

Precipitation 840.43

Inflow 15.27

Surface Run-off 54.062.11

Total Additions to Stock 55,348.92
Reductions in Stock

Abstraction | 1,268.96

Evaporation 185.75

QOutflow 474 | 5298087

Total Reductions in Stock 5444032
Closing Stock 106.25 | 11,953.43 12,059.68

Source: PSA - RSSO CAR

Appendix Table 2. Physical Asset Accounts for Water Resources, CAR: 2009

Physical Asset Accounts 2009
Types of Water Resources
Surface Water
Total Surface Water
Dams Rivers and Streams

Opening Stocks 106.25 11,953.43 12,059.68
Additions to Stock

Return 488.00

Precipitation 980.90

Inflow 11.41

Surface Run-off 63,143.67

Total Additions to Stock 64.623.98
Reductions in Stock

Abstraction | 1,543.49

Evaporation 188.26

Outflow 20.18 | 61,880.79

Total Reductions in Stock 63,632.72
Closing Stock 97.48 | 12,953.46 13,050.94

Source: PSA - RSSO CAR

Appendix Table 3. Physical Asset Accounts for Water Resources, CAR: 2010

Physical Asset Accounts 2010
Types of Water Resources
Surface Water
Total Surface Water
Dams Rivers and Streams

Opening Stocks 97.48 12,953 .46 13,050.94
Additions to Stock

Return 491.01

Precipitation 638.07

Inflow 47.15

Surface Run-off 40,111.21

Total Additions to Stock 41,287 44
Reductions in Stock

Abstraction | 1,560.08

Evaporation 336.57

Outflow 8.17 | 39,308.99

Total Reductions in Stock 41.213.81
Closing Stock 136.46 | 12,988.11 13,124.57

Source: PSA - RSSO CAR
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Appendix Table 4. Physical Asset Accounts for Water Resources, CAR: 2011

Physical Asset Accounts 2011
Types of Water Resources
Surface Water
Total Surface Water
Dams Rivers and Streams

Opening Stocks 136.46 12,988.11 13,124 57
Additions to Stock

Return 500.47

Precipitation 731.46

Inflow 7.39

Surface Run-off 46,775.48

Total Additions to Stock 48.014.78
Reductions in Stock

Abstraction | 1,609.02

Evaporation 308.75

Outflow 11.36 | 4583995

Total Reductions in Stock 47,769.07
Closing Stock 132.49 | 13,237.79 13,370.28

Source: PSA - RSSO CAR

Appendix Table 5. Physical Asset Accounts for Water Resources, CAR: 2012

Physical Asset Accounts 2012
Types of Water Resources
Surface Water
Total Surface Water
Dams Rivers and Streams

Opening Stocks 132.49 13,237.79 13,370.28
Additions to Stock

Return 540.41

Precipitation 785.98

Inflow 316

Surface Run-off 50,525.55

Total Additions to Stock 51,855.10
Reductions in Stock

Abstraction | 1,797.04

Evaporation 338.07

Outflow 2577 | 49 515.04

Total Reductions in Stock 51,676.92
Closing Stock 109.88 | 13,438.58 13,548.46

Source: PSA - RSSO CAR

Appendix Table 6. Physical Asset Accounts for Water Resources, CAR: 2013

Physical Asset Accounts 2013
Types of Water Resources
Surface Water
Total Surface Water
Dams Rivers and Streams

Opening Stocks 109.88 13,438.58 13,548 .46
Additions to Stock

Return 54599

Precipitation 583.19

Inflow 2.78

Surface Run-off 37,149.25

Total Additions to Stock 38,281.20
Reductions in Stock

Abstraction | 1,850.25

Evaporation 476.84

Outflow 27.41 | 36,406.26

Total Reductions in Stock 38,760.77
Closing Stock 856.25 | 12,983.65 13,068.90

Source: PSA - RSSO CAR
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Appendix Table 7. Physical Asset Accounts for Water Resources, CAR: 2014

Physical Asset Accounts 2014
Types of Water Resources
Surface Water
Total Surface Water
Dams Rivers and Streams

Opening Stocks 85.25 12,983 .65 13,068.90
Additions to Stock

Return 566.61

Precipitation 503.83

Inflow 53.16

Surface Run-off 32,244 33

Total Additions to Stock 33,367.93
Reductions in Stock

Abstraction | 1,948.59

Evaporation 186.33

Outflow 427 | 31,599 44

Total Reductions in Stock 33,73863
Closing Stock 134.14 | 12,564.06 12,698.20

Source: PSA - RSSO CAR

Appendix Table 8. Physical Asset Accounts for Water Resources, CAR: 2015

Physical Asset Accounts 2015
Types of Water Resources
Surface Water
Total Surface Water
Dams Rivers and Streams

Opening Stocks 134.14 12,564.06 12,698.20
Additions to Stock

Return 574.34

Precipitation 732.82

Inflow 853

Surface Run-off 47,881.53

Total Additions to Stock 49.197.22
Reductions in Stock

Abstraction | 1,985.13

Evaporation 151.76

Outflow 465 | 46,923.90

Total Reductions in Stock 49 065.44
Closing Stock 138.02 | 12,691.96 12,829.98

Source: PSA - RSSO CAR

Appendix Table 9. Physical Asset Accounts for Water Resources, CAR: 2016

Physical Asset Accounts 2016
Types of Water Resources
Surface Water
Total Surface Water
Dams Rivers and Streams

Opening Stocks 138.02 12,691.96 12,829.98
Additions to Stock

Return 580.90

Precipitation 597.44

Inflow 772

Surface Run-off 37,828.53

Total Additions to Stock 39,014.58
Reductions in Stock

Abstraction | 2,017.75

Evaporation 179.78

Outflow 37.53 | 37,071.96

Total Reductions in Stock 39,307.01
Closing Stock 108.21 | 12,429.34 12,537.55

Source: PSA - RSSO CAR
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Appendix Table 10. Physical Asset Accounts for Water Resources, CAR: 2017

Physical Asset Accounts 2017
Types of Water Resources
Surface Water
Total Surface Water
Dams Rivers and Streams

Opening Stocks 108.21 12,429.34 12,537 .55
Additions to Stock

Return 557.51

Precipitation 532.76

Inflow 2844

Surface Run-off 34,226.05

Total Additions to Stock 35,344.75
Reductions in Stock

Abstraction | 1,903 55

Evaporation 212.68

Outflow 6.53 | 33,541.53

Total Reductions in Stock 35,664 29
Closing Stock 130.12 | 12,087.89 12,218.01

Source: PSA - RSSO CAR

Appendix Table 11. Physical Asset Accounts for Water Resources, CAR: 2018

Physical Asset Accounts 2018
Types of Water Resources
Surface Water
Total Surface Water
Dams Rivers and Streams

Opening Stocks 130.12 12,087.89 12,218.01
Additions to Stock

Return 571.239

Precipitation 810.47

Inflow 9.57

Surface Run-off 52,483.20

Total Additions to Stock 53,87463
Reductions in Stock

Abstraction | 1,969.07

Evaporation 148 66

Outflow 10.91 | 51,433.54

Total Reductions in Stock 53,562.18
Closing Stock 128.78 | 12,401.69 12,530.47

Source: PSA - RSSO CAR



HVD OSSY - ¥Sd :921n0§

Alddns IV1iOL

00ESOT
_ _ _ _ _ _ _ _ _ _ _ slonpad oju pajesod odulJalEM
| I | | | | | | | I | uonends UBI L
[ [ | | | [ [ [ | | | 121EM PRIORIISGE L0 LONEI0dEAT
PuE uonENdSURI] (I3l PaloBIlSqe Jo uoileiodeA S (A
65 08%
[e508r ]
- 1
- 1
[6508r |

s}1onpodd ojul pajed odiodul ia)em
| | | | | | | | | | | UOIINqUISIP Ul S2SS0] YDA L0
0| wnal eol
samunes Jaulo 01
55 08F [T
121805
181 pUnoIg
55 08F 9/z8 95+z Sz E9e J21Em 20BLNS
‘S23JN 0521 1218 PUBJUI O |
1318Mm 3O SWoOls WINIa o (Al
Wil Jajes pasnal pue Jajeaalsen fddns [B1o ]
SSN-uMoJ 04
uolNqUISIPI 04
paonpoud J2)@a pasna Yy
070 [ | | | | [ | z5% [ | [ | wawjean who
0SE | osz | | | | | | | | | | JuS Wwigal] 0}lalemaisem
1DJ@ASISEA
Jajem pasnal pue aaremairsem (I
BF EFSL S6°0 00°0 £5°0 9.Z8 5% 9gE o5+2 LEBLEL 2sn-waoloy
[z | uoINGuISIDI 0.

Jarem pajroenisqy (1
005251 Jajew pajoriisqe fjddns jejol
19jem gag
uoneydiaald
30N 082113184 15ULD

(o]
o
N
1
@
o
o
o

|

[z51e | z51E 1818 pUN OIS
| e¥erst | exerst 1218M 30BLNS
sazmunosal 2@ pueju)
J1s1EM Pe1oEBIlSQY O S22un0S (|
Anynod pue
Aiddns JUSLIU OJ1 AUS saulsnpul Aiddns _..0_-wwuuwm_ |euisnpuj| |e1d3WwWw oD uoneisuss BwiAuenp MooIsaAIT ainyna>enby | uoizebua)
1e1o L sui Jsyio SBRIMMIS | aem Auouios) 3 pue
wouy swoj4 siaulo 2 Buiun iy Buiysig pue f1saio 4 ‘auny nouby
6002

6002 ;YYD 's921n0SaY 131 404 SJUNOIDY MO|S [edisAyd ‘a|qel Alddns "¢ | ajgel xipuaddy

4V OSSY - VSd -221n0s

66 DELL Alddns I¥10L

sjonpaid oju pajelod 0aul131BAL

uonENds UBL |

1318M P210BIISAE J 0 UOjElodE AT

s1onpoad ojul paileiodiodul i31em

Ppue uoneidsuesl ‘1218M PA1DBIISOE Jo uoneiodea 3 (A

| | | I | | | | | | ] UOIINqUISIP Ul S2SS0] YIILA L0

Ol Wnjal [ejo ]

SUNOS JBYL0 0 1

8E FTF 15300
isje |l 05
J81En punoig

218

BEFCY 9608 95¥C 9880 Jajem edelINg
cr9

S5 8521

$80.N 0S84 J21@M PUBUL 0 |
J21Em Jo swolp winia y (Al
J21En pasnad pue JajEn s sen Addns [Bjo L

[ | | | | [ | I | [ “ ASM-UMOI0d

uonnquisIpIog
paanpoud Ja1@a pasnay
Juaujean wap
JUSWIBaI] 0]131BMalsEM
Jajmaas e
13)1EM pasnal pue aajemaisem (11
06°0 00°0 €50 9608 S8E LEE 95 %2 6C #¥01 aSN-WA0104
uoINquUIsIpI oy
asymw pajomiysqy (Il
1ajEa pajoeiisqe Ajddns (8oL
1a1En Bag
uoneydidald
S22UN0SII 1IN I2UL0
121EW pUN 019
JalEn soBLNG

CAR Physical Asset and Flow Accounts for Water Resources

I~
o+
ol
5
o

sazinosal Jajea pue|u
a83jeM pe3oeilsqy jo saounos (I

Aiddns uswuosaus | ysnpu) Aiddns | uoneassay| jeumisnpul| jerusww o3| woneisuag Buifuenp | Aunod puel Lo enn g | woneBua
o su ol | sBesamas | fl0nS P pue Hoo1=aAI]
= wiolsy swoj 4 Buiur

ENT Buigs1d pue Au3sei0 3 ‘e noauby

8007 ¥V ‘S92IN0saY 193eAA J0) SIUNODDY MO|H [edIsAyd ‘O1qel A|ddns “z| a|qel xipuaddy



VD OSSY - VSd -221n0§

A1ddns IvioLl

| | | | S12Npaid Ojul pAIEI O 0DUIIBIEM

| | | | | | | | | | | uonendsUBI L
I I

| | 1318 P3IOBIISAE 0 UOIEIOdE AT

s1onpoad ojul pajelodiooul 151em
pue uoneidsuEl) ‘4518M pa1oeRIISqE Jo uoieiodea T (A
I I | | I I I I | | ] UOIINQUISIP Ul S3SS0| JUILM 40

ozzHT
ZTEE6T W o WAl o)
T
- 1
- 1
[z=e6r |
sg9
[e52 1]

saainos Jaulo o 1
15100
1318 11 05
1218 pun oig
SIZTA S5 FT 05 842 Ja1@m 20BLNS
S50 0531 1318 PUBIUI © |
131Em o SMoOl) WInIa H (Al
1218 pASNAJ PUB J3]BM a1 S A ddns (810
[ [ | | I [ I [ | [ ] asn-wnoio4
[ [ | | ] [ [ [ | [ | UOINAUISIPI 04
paonpoud Jaj@a pasnay
€¥0 | | | | | | [ss€ T | T 1 JUS WIBal WAG
48T [ 282 [ | | ] [ [ [ | [ | JUBWIB AN 01131BMBISEM
JajmasISBAL
1318M PaSNal puB is1BMmalsem (Il
asn-wno104
uoINquUISIP1 04
as1em paloenisay (I
J218M poloBISqE A ddns B1oL
1218 B
uonendioalg
S230Un0s31 13180 13010
12394 pun oig
123 soBLINS
sacunosas saies pusly|
121Ep PR10RIISQY 4O S22un05 (1

2008 - 2018

usSW U oI AUS Buifuenp fiynod pue b -
Aiddns ¥ saulsnpu] Alddng | Uone21333| |PLISNPUL| [BIMBWWOD | Lo e guan 5018 B sinynaenby | uociebua)
au abwiamas P pue Ao o 1
1oL wosy swold Jewo .M Homema Butut N
sisulo Buiysiy pue Ai1s2i0 3 ‘ainynouby

L LOZ :4VD ‘S921N0SaY J91eAN 10} STUNOIDY MO [edIsAyd ‘ajgel A|ddns *g | a|qe] xipuaddy

4VD OSSY - VSd -221n0s

1zEe0e A1ddns IvioLl
| | | | S12Npaid Ojul pAIEI O 0DUIIBIEM
| | | | | | | | | | | uonendsUBI L

I I

| | 1318 P3IOBIISAE 0 UOIEIOdE AT

syonpoad ojul pajesodiosul 15jem
pue uoIjEIdSUEBI} (1518M P31OBIISOE JO uojeiod BA 3 (A
T T T T T T T T T T | UOIINQUISIP Ul S3SS0] YIILA } 0
oy wnaleroL
$32UN08 JaUY0 01

C— T
H ey

[R¥er ] |B1o1
- 1

- 1

EECE

—

[s6e ]

1210 1 05
181Ea pUNnoIg
BV o 18 58T Ja1ma 20BLINS
39N 0531 1318 PUB|UL O |
1318Mm JO SM OIS WINIS H (AL
13}BM PASNaU PUE 131w 315EW Al ddNs (B 01
T T I I I T T T I T ] ssn-moio
[ [ I I [ [ [ [ I [ 1 uaInaUISIPI 0 4
paonpoid 1)@ pasna y
570 T T T T T T [ere T I T | W2 uwiEas WAD
E6 T | esz | | | | | | | 1 | 1 U3 WIBaI] 0]131BAMBISEN,
iajmAslsEM
1318m pasnal pue ia1emarsem (I
IEE 260 00°0 £50 EYEL) 6FE 0L% S5 T S0 FEEL aSn-wA0l 04
[wze | uoIINGUISIPI 04
aa1ew paroensay (i
Jajem pajoriisqe Ajddns [eloL
1218 BIS
uoneydioald
S30In053113184 15ULD
181 pUN 01D
[euosst  [eooes | 1a3em 29BLINS
Sa2unosal 3@ pueiu|
121EM P21ORIISQY 4O S22un oS (I

(%]
[}
(9}
=
>
o
(%]
(&)
[a's
—
[}
+—
=
—
L
wv
+—
c
>
o
|9
|9}
<
2
e
L
©
[
©
4
[}
(%]
(%]
<
S
o
[%d
P
e
(a8
[a's
<
O

usSW U oI AUS Buifuenp fiynod pue b -
Aiddns ¥ saulsnpu] Alddng | Uone21333| |PLISNPUL| [BIMBWWOD | Lo e guan 5018 B sinynaenby | uociebua)
au abwiamas P pue Ao o 1
1oL wosy swold Jewo .M Homema Butut N
sisulo Buiysiy pue Ai1s2i0 3 ‘ainynouby

0102 :4yD 's924n0saYy Ja3epA 404 SJUNOIDY MO|S [edIsAyd ‘|qel A|ddns | ajgel xipuaddy




YD OSSY - VSd -924nos
S 0Eve A1ddns IvLioL
| | | | S}onpoud ojul paiElod 00Ul JBIEM
| | | | | | I | | | | uopends uRl L
I I

I | 1838 PRIOEIISAE 40 UOIEIOdE AT

s1onpoud ojul paielodiooul iaiem
pue uopeidsuen ‘4s1em paloensqe jo uoneiodead (A
| | I I | | | | I | ] UOIINQUISIP Ul S2SS0| JYI I 40
=W o) wnal oL

S8UN0s JaUl0 0L

BEEFS
BEEFS IE10L
- ]
- ]
[6eErs |
65¢€
[B20 ]
Ler

121 1 05
isjen punoig

E£5E8 S5FE 0Z 52 JeiEn 20ENg

$80.N 0S84 J31@M PUBILL 0 |
J21Em Jo swolp winia y (Al

18yE pasnal pue Jojenalsen A ddns (g0 L
I I | | | I ] I | I | @sn-wnoloy
| | | | | | | | | | | uoBNgUISIPI 0
paonpoid 1aj@a pasnay
240 2E0 | | | | | | [ ovo | | | | Jus wpEa] WAD
1871 | | | | | | | | | | | US WIB A} 0}I9IBMaISEN,
saymasiseA
193em pasnas pue aayemarsem (I
[szossl | Al 000 £5°0 COCE 0¥ 0 96¢€ 95 ¥E 00 9291 SSN-WA 0104
uoHNQUISIPL 04
i21ewm paioensay (i
Jajem pajorlisqe Addns [ejoL
193em Bag
U ogeydi08. 4
Sa0InosalaEm 19440
133En pun oin
183Em 20BLNS
sacunosai sajen pueu|
i81ep peyoeilsqQy jo saounos (I

2008 - 2018
3

TETITITELSTPATEY Bufuen Aiynod pue b -
Aiddns ¥ o sewasnpul| oo oo Aiddns uonEIIIS Y| |FUISNPUL| [BIUIWWOD | |, 4heiauan e o wooysaaq | SMHNENDY | ucEBLI)
e L wiosy swold asuio d=Em Auomoas| 3 Burur
siaulo Buysiy pue A11S210 4 ‘2an Nouby

€102 ;YD ‘S921n0SaY J21BAN 410} SJUNOIDY MO [edIsAyd ‘a1qel A|ddns /| sjqel xipuaddy

4D 0SSY - VSd -221nos

Alddns TvVLIOL

LL0LE'E
I I | | I I I I | I | S19Np wd Gjul pajel ol 09U|IBIEA
| | | | | | | | | | | uopeNds URIL
| | | | | | | | | | 1 Jaje paloBllSge 10 uojEIodeA]
[ |

s1onpoud ojul paielodiooul Jsiem
pue uopeidsuen ‘4s1em paloensge jo uoneiodead (A
| | | I | | | | | | 1 UOIINQUISIP Ul S3SS0| YDA 40
DEIES =W o) wnjal o)L
S8UN0s JaUl0 0L
0ELES [T
12105
Jsjew punolg
0ELES EEER 95+z 0FaE Je1Ew 20ELNS
$80.N 0S84 J31EM PUBILL 0 |
121Em Jo Swolp uInla H (Al
JB]EM pBSNaU PUE Jaj@w s sEW A ddns [B1 0L
_ _ I I [ _ _ _ I _ | ssn-uno.o
I I | | I I I I | [ | uonNQuISIPI 0.4
paonpoid Ja1@a pasna y

EEE—

—

—

EE—

-]

e ! _ _ _ _ — _ _ _ P
Era—

E—

Ea—

zzz | zzz | | | | | | | 1 | 1 U2 WIBAI] 01121BWaISEM
JBIEAIISEAN
J21Em pasnal pue daiemaisem (o
0 1611 2 000 £5°0 £ECA. =T ZEE 95 ¥ Z0 1951 @sn-umoJiog
uonnguisiplod
as1ew psysensav
Se oesgt Jajes pajoelisqe A ddns jejol
123Em Bag
u oneydioal 4
Sacunosaliaje 1aUl0

CAR Physical Asset and Flow Accounts for Water Resources

[reee Jieee Ja}@a pun oig
| #0281 | rousst Jajem aoBLNg
sacunosal jajea pueju|
as3epm paloensqy Jo sasunos (1
uBW U o AUS BuAuenp | HHNed pue b B
Kiddn g H o somenpur| oo | gaans [ uen=eseeu| wmsnpul| imeiewion | yonmiouag e o| Y aesmy | 2irunoenby | uonesun
12101 wioss ol 4 Jaumio 1a1E M Anoinoal 3 Burur
siaulo Bulysiy pue A131S310 4 ‘aImNoub

10T :4VYD ‘S921N0s3Y I93eAA 104 SIUNODDY MO| [eDISAYd ‘91qel A|[ddns '9| ajqe] xipuaddy



2008 - 2018

(%]
[}
9
S
>
o
(%]
(&)
[a's
—
[}
+—
=
—
L
wv
+—
c
>
o
|
Y]
<
=
©
L
©
[
©
+—
(]
(%]
(%]
<
©
o
%
P
e
(a8
[a's
<
|

VD OSSY - VSd -221n0§

08 ¥6S'E

A°0LS

A0LS

A0LS

£9€8

2615¢

Alddns I¥1iOL
S1anpaid ojul pajesod 63UIISIEM
uolENdSURI|
181EM PAIORIISTE | O UOIRIO0E AT
syonposd ojul pajesodiooul 1ajem
PuE uonEndsuel] Aajem pajoensge Jo uoneiodea 3 (A
UOINUISIP W SBSSO| LD I 40
=W oy wmale1ol
sazunos Jaulo o
[CLT
1a3Em 05
Jaiew pun ol
Jalem aoeung
SN 0S|I I pUBILL 0 1
d21EMm Jo Swojp uania y (Al
18]EM POSNRI PUE 1818We)sEw A ddns (B0
ASN-A 0104
UOIINqUISIPI 0 4
paonpoid Jalma pasnay
JUS WIBAI] WAD
JUB W AI] O] JA1BMBISEM
JaIEAISEM
191em pasnas pue asyemarsem (1
asn-umol04
UoINqUISIPI 04
asyew payoensav

9¥ 020'Z Jajes pajoeljsqe A ddns je1o1
- | 3@ Bag
= | U onedioas 4
F32Inosalialem ayilo
| eese [ eese J231@n pun oig
a-SgelL | e'sesl J81EM S0ELNS
S8qunosal Ja 1@ pue|y|
as1EM PRlOBIlSQY JO S2unos (I
Ayno g pue
Aiddns UL od1 AUS ssuisnpu) Aiddng uopesioay| (PUISNPU| BIISWWOD | o iauag Bufuenp Mo 01S AT sinynaenby | uonnebuag
elOL = 1smio SORIAMAS | aiem Anownoel 3 pu e
! woly swoly Buiul
sisulo Buiysiy pue Ai1s2i0 3 ‘ainynouby

SLoc

G 10T YYD ‘S92IN0saY JS1eAN 10) SIUNODDY MO|4 [edIsAyd ‘ajgel A|ddns 6| a|qel Xipuaddy

4VD OSSY - VSd -221n0s

ES FE | es#c
65 BF61 | ssersL

Alddns I¥1iOL
S1anpaid ojul pajesod 03ULIS 1M
uonEndsURI|
1818 PAIORIISAE L0 UOIRI0dE AT
s1onposd olul palel odiodul 1a1em
PUE uonENdSUERI] (I51EM paloBIISgE Jo uonEIodEA T (A
UOINqUISIP Ul S3SS0] DI 40
Ol Wnjal B30 L
saUN0S J8ylo 0L
1501
i=Em i 0g
J81En punoig
Jejem S0ELINS
SN 0S|I I pUBILL 0 1
d3lem 4o SW Ol uwinia d (A
JajEm pasnal pue 1ajEw e s A ddns [g10 ]
asn-umoloy
uonnquIsIPI 04
paonpoad sajen pasnay
JUS WIBaI] WAD
JUB WA 0] JB1EMBISEM
JaIEASISEM
1a1BM pasnal pue asiemalsem (11
ASN-WA 0104
UOIINQUISIPI 0 4
aa1ew paraensay (i
J23Em pRioesisqe A ddns |20l
1218 BAS
uoENdioal g
S80unosalIslEm IBYL0
J81EW pun o9
Jejem s0ELINS
S8qunosal Ja 1@ pue|y|
as1EM PRlOBIlSQY JO S2unos (I

JUSWU oI AU S
au
wiosy swoj g

Alddns
12101

sauisnpuj
EETE)

sBeiamas

Adansg
EETLYTY

uonesioay

|eulsnpu;

ICIETETTIE. Y

siauwio

uoneisusg
Ayouyas) 3

BulAuenn
pue
Buiun g

Aayno g pue
yooysanl]

sinynsenby

uonebuag

Bulysi4 pue A118510 4 ‘aun}NouB Y

vioe

¥10Z :HYD 's921n0say 191eAA 104 SIUNOIDY MO|H [edIsAyd ‘O1qel A|ddng 'g| a|qel xipuaddy



(o]
o
N
1
@
o
o
o

CAR Physical Asset and Flow Accounts for Water Resources

4¥D OSSY - ¥Sd ©921n0s

I¥ I6¥'T

£5E8

L4 SEE

L# 9T Jires
S5 E061 | s5z06L

Alddns I¥101L
sjonpaid oju pajelod 0aul1a1BAL
uonENds UBL |
1218 paloBllsqe Jo uonelodeag
s1onpoad ojul pajesodiooul 1918M
PUE UoIENdSUEL ‘13180 P210BNSQE Jo uoipelodBA T (A
UOINQUISIP Ul S2SS 0] UDILA L0
S oy Wwnjal e ]
S32UN0s J2Yl0 0|
15100
1218 1 0s
Ja1Ew punoig
Jajew soBNg
S20Un 0211318 pUBIU 0 |
asjEm jo Swolr uwinia y (Al
Jalem pasnal pue Jalenalsen Addns le1oL
@sn-umoJod
uoNquUISIPI 0
peanpoid J81@a pasna y
Jus UGER] WAD
Jus Wi o)ielEmalsEN
seymasIsEN
i21Em pasnad pue asremaisem (11
@sn-umoJog
uoINqUISIPI 0
aspew pajoenrsqy (1
1238 paloElisqe Addns e30L
121 RS
uonendiaalg
S22Un0S31 1218 12410
1318 pun oug
Ja1ew soBNg
S32UN0SaI I318A pUBjU|
121BM P210BIISQY JO S22un05 (1

juswu oAU
auy
woiy swmol 4

Aiddns
1oL

sauisnpu|
EETE.)

abeiamas

Aiddng
STy

uoneaisay

|eulsnpu|

ILIETETTI. Y

siauwio

uoneisus o
Auo1193] 3

Bulfuenn
pue
Buiun

Anno g pue
HooisaA]

sinynsenby

uoebuuay

Bulysi4 pue A118510 4 ‘aun}NouB Y

ATV

£ 10T :4VD ‘S92IN0s3Y I93eAA 104 SIUNODDY MO|H [eDISAyd ‘O1qel A|[ddns *| z 3|qel xipuaddy

4D OSSY - V5d -221no§

E¥V ¥LO9'E

€9€8

95F%c

#585€

Alddns I¥1iOoL
sjanpaid oju pajesod ooulIalEM
uonendsues |
JajEw pajoelIsqe Lo uoieiode A
syonpoad ojul pajesodiooul 1ajem
PuE uonendsuel] Jajem paloeisqe Jo uoneiodea 3 (A
UOINQUISIP Ul SBSSO| YDA 4O
Sw oy wmal ol
S2WNOS JBUL0 0 1
1e10L
i=jem 05
J81En punoig
Jejem S0ELINS
S80UN 0S8 JSJEM PUEIUY O |
d21EMm Jo Swojp uania y (Al
J8]EM POSNRI PUE 1818w ) sEW A ddns (B0
BSN-WA 0104
UOIINgUISIPI 0 4
Paonpoid JajmA pasna y
JuauEan WD
JUB WA 0} aEMalsEMm
sayEnaisEM
i21em pasnas pue asyemarsem (Il
asn-waolo0y
uoINqUISIPI 04
as1ew psysensav
Je1em peloellsqe Addns e1oL
Jalem Bas
u oEydioal g
S80unosal s iR IBUL0
J81En pun o9
Jejem S0ELINS
S8qunosal Ja 1@ pue|y|
as1EM PR1OBIlSQY JO S2unos (1

Juswu o AuS
au
wiosy swoly

Aiddns
1oL

sau1snpu|
J=2ui0

aBeiamas

Aiddng
=M

uoneasosay

|eulsnpu)

|El 8w oD

siauio

uonpeisusg
Ayowoa 3

BuiAuenn
pue
Buiu

Aayno g pue
®o0183A17

ainynoenby

uo ey

Bulysiy pue A1ss10 4 ‘auninouby

9Loc

9107 :Y¥D 's924n0SaY 131 404 SJUNOIDY MO|S [edisAyd ‘|qel A|ddns "0z ajgel xipuaddy



4VD OSSY - V5d :921n0§

66 0CLF 4sn 1vV1iOoL
s1onposd alu palesodio Juliaen
uonendsues |
181EM PE10BISGE 4O UonElodes]

si1onpoad ojul pejesediosuy 1ajem pue
uonendsuel) ‘1sjem paldensqe jo uoijeiodeay p
BEFEF SMO|J UINI31 [Bl0 |
[ - | S32IN0S 1310 0]
| BEF¥er |8E Fer S@21N0S2119]EM pUB|LU O |
181BM JO SMO|) WIn1ay Al
L9 121eMm pasnal pue iajemalsem Ajddns jejo)
I I I I I I I I I I | asn-wno
_ _ I _ _ _ I _ I _ | ssnes painquisig
paonpoid iajem pasnay

[Sew ] i 1 jusLWiESl} UMD

E 3 SHUN 13 L3OW 0y P3AIS D31 13]1EM3ISBM

1BMAISEAN
19)esm pasSnal pue 121emalsep (i1

96 89¢ 1 | | | 22620 | 000 | £50 | 96 06k | IEES | 12°E | 95 v | 62 ¥¥0F | 8sn-umo
[ceoe ] I [ee0e | I I I [ I [ I | s=iem peInquIsI

1818M PB13BISqY ||
68°66Z°L 121EMm p212BIISqE 35N [2I0 |
I I | I I I | I | I ] /839,
I I | I I I | I | I | Je1em Bag
[ [ | [ [ [ | [ | [ ] uonendiaaig
Sadinosallialemiaylo
- - E6 Ot 06 0 000 £S5 0 96 D6l CENS I8€E 95 ¥2 B2 PO L 810,
181EM 10S
£6 0L J9lEm punog
06 0 000 £50 96 061 CENS I8€E 95 v2 62 PO L 181EM BOEHNG
Sadinosalialem pue|u|
191epA PR1DEBIISQY JO S22IN0S |

2008 - 2018

NG d pue
Y I0ISIAIT]
Buiysi4 pue “Ai1salo4 “ainynouby

luawuolaua| SIUISNPUL | 550 amag Aiddng | YOnEaII3Y | |BASNPU] | [BIISWWOCY | yonelauan | BuAuenp _E_.:_:Um:_u<_ uonebuy

syi01 swoi4|  12mi0 1238M PYEYTS Ayomoe3 | pue Buiun

800Z
800 :HVD ‘S924n0S3Y 191\ 10} SIUNODDY MO|H [edIsAyd ‘D|qeL s "€ 9|qel Xipuaddy

asM |e10 L

VD OSSY - VSd :221n0§

15 .I5T Alddns IV1LOL

[ [ | | I [ [ [ | I | S13npaId ol pajelad 00U|IIBAL
I I | | | I I I | | | uopeads URIL
[ [ | | | [ [ [ | [ | 181Ew pajoelisqE J0 uoEloden]

s1onpoad ojul palesodiooul 1a1eMm
pue uonendsuel) ‘19]eMm paloeilsqe Jo uoipeiodea 3 (A
I [ I | | I I I | I | UOIINQUISIP Ul S3SS0| JUILM 40
EEEES W o WAl o)
saaunos Jayio 0L
58995 1e1oL
121 1 05
Jsjea punoig
S8 995 €9EQ 85 ¥T 99 8¥E Jajes 3DeBLINS
39N 0531 1318 PUBUL O |
1218M JO SM O WINIS H (AL
13]8M PASNaU PUE 121w 21 sEw A ddNs (B 0L

[seoes |

1

1

[seoes |

¥S¥

I I I I I I I I I I ] @sn-wnoioy
| | | | | | | | | | | uOINgUISIp. 0

[e62 |

IEET

[Loeoel |

[soee |

paonpoid Jaj@a pasna y
86 ¢ 250 | | | I | | |+#z | | | | B wlean wag
G5l | &51 | 1 1 | | | | | | | 1US WIBaI] 0]13]18M3ISEA
Ia1EASISEM
i131EM pasnad pue asiemaisem (1
0 6961 850 000 €50 £9E8 ¥ T 86 € 95T BT EVLl 2sSn-wnoJoy
uoNgUISIPI 04
as1ew psysensav
a°800Z Jajes pajoelisqe A ddns |B1o1
- 121 BIS
u oEdioal 4
S82Un0581 181 IBULO

(%]
[}
(9}
=
>
o
(%]
(&)
[a's
—
[}
+—
=
—
L
wv
+—
c
>
o
|9
|9}
<
2
e
L
©
[
©
4
(]
(%]
(%]
<
S
o
[%d
P
e
(a8
[a's
<
O

SO LE | soze J2}EA puUn oIg
10 6961 | PCCEED 181EM BDELINS
sacunosal jajea pueju|
a23epm paloensqy Jo sadunos (1
Ayno g pue
Kiddns .:wEw:_...wh_::w sewsnput | oo | madns uopeaisay| |BHIsnpul| IBIISWWOD | L oneicueg u:.”ﬂwzd Moo1sBAIq | SIMHNPENDY [ uciEBLI)
12101 wois Shol 3 ssmo as3em Apownos) 3 Buru w
siaulo BUIySI4 PUB A11S310 4 ‘21N NDUG Y

8107 :HVD ‘S924n0SaY 191 10} STUNODDY MO| [edIsAyd ‘9]qel Alddns 'z ajgel xipuaddy




4VD OSSY - V5d -221n0§
1Z°€E80° 3asn IvioL
s1onpold 01U pal1EIodio IULIBIE A
- uolendsuels |
- | 131EM PA1IBIISTE 10 UoElodEAg
s1onpoid ojul peleiodiooul 181BM pue
uonendsuel] ‘Jajem paldellsqe jo uonjeiodead A
¥l ¥8¥F SM O]} WIN}aL |B}O |
- | Sa2unoslaylo ol
L ver— e — ceomoses e st
121BM JO SMOJ) WINI3Y Al
88°9 J18)em pasnal puelajemalsem Ljddns jejo |
8SN-UMQ
asnal paInquisig
paanpoldiajempasnay
IEC 9v 0 BY E JUSLUIESI] UMD
[E62 | j S}UN J3 Y10 W oY PaAIS 231 13]1EMAISBM
13]EMBISE M
181EM P3SNal pUE1alemalsem il

[ 8005 | | | | zos6 0 [ ooo [ €50 [ 9izsL | ere [oise | 95 vz [ ooreel | asn-umo
[rze ] [ [wze | _ _ _ I _ I _ _ 131eM paInaLIsIa
l2iem pajyoensavil
0DZZ65'L J8lEMm pPBIDBIISQE 8SN |BlO |
rejol
l83lem ESS
uoneudizald
S32IN0S3lIAEMIB YLD

2008 - 2018

0ZZ651 - - LLZE 8670 ooo €S0 9426k 6% E 0L 95°¥2 90 FEEL ejol
13]EM 105
L-ZE 131EM pUNOID
86 0 00 0 €50 84 Z6L B¥ £ 04 € 85 ve 90 ¥EE L i81EM 82BUNG
S82IN0Sal118]Em DUE|U|
121BM PR1ORIISQY JO S22UN0S |
uonealday uIsSnpul | |BI2I2WWO D funod pue aimynaenby| uonebus
asn (ejoy |1USWUCHAUS| SOISNDUL | ,p0,0meg Aiddns : ' vonerauao | BwAuenDd | yoolsaar
2yl 01 SMO| 4 12010 191EM Auoumoa3 | pue Buimpy
s1aylo Buiysi 4 pue ‘Aa3salo4 ‘aanynouby

oLoZ
0102 :4YD ‘S92IN0SY 191.A\ 404 SIUNODIY MO|H [ed1sAyd ‘B|qel s *ST d|qeL Xipuaddy

4D OSSY - VSd :221n0§
00°£90°¢ 45N 1v1OL
s1onpoad oju palelodioounialesn
- uonendsuel |
- _ 13]EM pa1DJEIISQ E J0 uoneloderg
sjonpoad ojul pajelodiodul 18]em pue

uonendsuen ‘1sjem psi1sensqe jo uoneiodeag p
66°08%F SMO[} UINJaL 210 |

| | Saunos1aylo o
[ 65 08% [650EF Sa03In0sali8lEm PUBJUI O
Jalem Jo smoy umsy A
L¥ il 1a1em pasnal puelalemalsem Ajddns |ejo |

| | | | | | | | | | | 25N -WAQ
[ [ | [ [ [ | [ | [ | asnal painquisia

paonpoid Jajem pasnay

[c6F% 1] 07 0 ¢5 ¥ jusWIEsn MO
[052 1 - SHUN 13 0L 04 PAAIS D91 131 EMIIS BM
121BMBISEAN

Jalem pasnal puelaiemalisep Il

ErerstL [ [ | A [000 [€50 [ SLcer [e=+ EES | R [regier | ssn-umg
Z5iE [ [Z5te | [ [ [ | [ ] [ | J51eM pANQUISI]

131em paloenIsqy ||
00°GIG°L 121em pPaldelIsqe asn |elo]

| | I | | | I | | | | 1591
[ [ I [ [ [ I [ I [ | Jsiem B85
[ [ | [ [ [ | [ | [ | uonEdia 31

S8 2UN0sallEMm IS 10

CAR Physical Asset and Flow Accounts for Water Resources

- - Z5LE 560 000 £5°0 9.1°Z6L Z5 ¥ 98°E 95 %2 LESGLEL 18j9)
IalEM 105

€5LE JalEmM punoig)

5670 000 €50 S °Z6L 25T EENS 95 ¥¢ LESLET 13ieMm a2BHNS

S82IN0S a1 131EM pUE|U|
191BAA P212BIISqY JO $32UN0SG |

juswuonaua| ssulsnpu] Kddng |UCHES138Y | [BIISNpU] | |BIDISWWOY | yopeiauag | Bukuenp fmnod pue sinynsenby| uonebiu
asn e - > aBelamasg ! ! }ool1sanI]

ayi01 swoi4| Jeuyi0 1918 Ayomo=3 | pue Buimpy
18yl Buiysi4 pue “fysa1o4 ‘sunynouby

6002
6007 YYD ‘S92IN0SY 1918\ 104 SIUNODIY MO|H [ed1sAyd ‘D|qel s ¢ d|qeL Xipuaddy




VD OSSY - VSd -221n0§
Li0LE'E SN IV1i0oL
s1onpoid oju palelodio JuUlIBE A
- uolendsuels |
- 18]EM PB]1DEIISQE JO uoilelodeA]
s1onposd ojul pajesodiodul 1a1EM pue
uonendsuel] ‘Jajem paldellsqe Jo uonjelodeal A
SMO[} WIN1al [e10 ]
| S8UN0S 13U 01
181EM JO SMOY LIN}ey A
121em pasnal puelajemalsem Kddns |ej1o)
asn-umg
asnal panguisiq
paonpoldla]em pasnay

|

[68s 1] 8E 0 1G9 JUSLUIESI] UMD
I SUUN J3 Yl0 W01 PAAIS 221 1S]EMAISEM
181EMBISE M,

Jalem pasnal puelalemalsem lil

[Fo26L1 | | | [zont [ooo [ €50 [ €c €6k 5o [z6E [ o5z |IECCET| asn-umo
Ceee | _ [teee | _ _ _ [ _ [ _ _ ssiem peInaVIsIa

Jaiem pardensaqyv il
SE0EB'L 18lEM pBlIEBIISQE SN |B1O0]
1801
Jalemeag
uoneudizald
59 2UN0S31I3]EMISULO
SE0E8L - - LEEE A ooo €S0 EEE6L LG9 26'E 95°¥2 Z0°/951 1ejal
13]EM 105
LEEE J81EM pUNOID
i 000 €50 EEE6L LG9 cbE 95 °¥2 204951 Jgiem 23EHNS
SIUN0S 31 I3]EM PUE|U|
131EAM PA1DEBIISQY 1O S32UN0S |

2008 - 2018

Kynod pue
ash o100 1uswuonaus| semsnpuy | Middng | UOBEAI23Y | [BIASADUL| |BIIBWWOD | yopeisuss | Buikuend | yooysaar ainynaenby| uoirebu)
nieel 2u) 01 SMOol 4 l2mo § J31emM Kuouio93 pue Guiup
slauio Buiysi 4 pue ‘Aaisato4 ‘aunynouby

ZLoZ
2102 YYD ‘S92IN0SaY 191\ 104 SJUNODIY MO|H [ed1sAyd ‘a|qel asn “/Z d|qeL Xipuaddy

VD OSSY - V5d :221n0§
0EZE¥L'E SN IV1i0oL
sponpold ojul pslelodio JULISIE M,
- uolendsuels |
- | 181EM PS1DEIISGE 10 uopEI0dEA]
s1onpoisd ojul pareiodiodul Ja1EM pue
uonendsuel] ‘1ajem paldellsqe jo uonjelodeal A
Z8'CEF SMOJ} uIn}aljelol
_ - _ S89IN0S 18410 0]
_ ZBEGY _Nm £6F S80IN0Sal18]EM PUEBIUI O |
121BM JO SMOJ) WINI3Y Al
121em pasnal puelajemalsem Kddns |ej1o)
asN-umgQ
asnalpanquisig
paonpoldlalem pasnay
JUBLWIIESI] UMD
SUUMN 18 Yl0 W01} PaAI8 D8l 18]EMBISEM
18]EMBISE M\
121EM PasSNal pUEIalemalISeM lil
[Zoeoar ] | | [ zoat [ ooo [ €50 [ 5426k [ cs¢ [ 96€ [ ss+2 [ s¥zeel | 3SN-UMQ
[ree | _ [tree | _ _ _ I _ I _ | J8iEM peInauIsIa
Jalem pajldensavil
€LL¥8°L J8lem pajdeIISqQE 85N 1O
rejoL
Jalemeag
uoneudizald
59 2UN0S31I3]EMIBULO

(%]
[}
9
S
>
o
(%]
(&)
[a's
—
[}
+—
=
—
L
wv
+—
c
>
o
|
Y]
<
=
©
L
©
[
©
+—
(]
(%]
(%]
<
©
o
%
P
e
(a8
[a's
<
|

ELLFSL - - LigE A oo o €50 84 6L SSE 96°E 85 ve 8% ZBEL 1ejol
- 13]EM 105
LLTE 131BEM PUN QIS
20 6081 i oo o €50 84 6L SSE 96 '€ 85 ¥E 8¥ 28EL i81EM 82BUNS
S82IN0S3113]EM PUE|U|
121BM PRIDRBIISQY JO S22UN0S |
Ay no ue
yuswuonaua| sausnpu fiddng | Uonesiday WIS pul | |BIIBWWOl | yoppjauan fulkuenp 3 dp ainynaenby| uvonpebug
asn |eol " abelamas Hao1sa AT
8y)] 0] SMO| 4 13410 181Bp Ayoamoaa3 pue Burmpy
si1aylo Buiys:i j pue ‘Aysaio 4 ‘aanynoauby

LL0Z
L LOZ ;YYD ‘s92In0say JS1eAA 404 STUNODDY MO|4 [eDISAYd ‘@|qeL 39S 9¢ 3|gel Xipuaddy




4VD OSSY - V5d -221n0§
€L 6¥S'E 3asn IvioL
s1onpold oju palelodioJulIB)E A
- uonendsuel ]
- _ 18]EM PB]1DEIISQE JO uoilelodeA]
s1onposd ojul paleiodiodul I31EM pue
uonendsuel] ‘Jajem paldellsqe Jo uonjelodeal A
£8°Z9G SMOJ} uIn}aljelol
_ €8 Z9% _mm 296 S80IN0Sal18]EM PUEBIUI O |
131BM |0 SMOJ) WINI3Y Al
121em pasnal puelajemalsem Kddns |ej1o)
asN-umgQ
asnalpanquisia
paonpoldlalem pasnay
JUSLUIERI] UMD
SUUMN 18 Yl0 W01} PaAI8 D8l 18]EMBISEM
13]EMBISE M
1alEM pasnal puelalemalsem lil

[ 65 8¥vEL | | | [ zont [ ooo [ Eso [ €g°E6L | IEE [ 06 E [ 55 v [ oezit | 8sn-umgQ
[ESFE | I [eswe | I [ I | [ | I ] 431EM P3INGUISI]
181EM pB1dBNSAV Il

€L°EB6'L Jalem pa1delISQE 3sn|elol
1ejol
l83lem ESS
uonendinsalg

S8 2IN0Sal I8 EMIS YLD

(o]
o
N
1
@
o
o
o

- EGFE iy ooo €50 £0°E6L ¥ 06'g 95 °¥2 L ETLL rejoL
181EM 105
£S5 FE 13]EM pPUNOIS)
i oo o €50 £9°E6L w81 06 € 85 ve QL EEll i81EM 82BUNS
S8IUNO0Salla]EM PUE[U|
121BM PRIDEBIISQY JO S22UN0S |
yuswuonaua| saumsnpu fiddng | uonesiday WIS pul | |BIISWWOd | yoppiauan fulkueno fynod pue ainynaenby| uvonpebug
asn |e10l . iy abelamas : - Ha0158A7
8y)] 0] SMO| 4 13410 181Bp Ayoamoaa3 pue Burmpy
si1aylo Buiys:i j pue ‘Aysaio 4 ‘aanynoauby

¥L0Z
7107 :4VD 's924n0S3Y J91AA 104 SJUNOIDY MO|S [eDISAYd ‘B|qel s ‘6T d|qeL Xipuaddy

4D OSSY - VSd :221n0§
9L 0E¥'E 3asn IvioL
s19npold olu paleiodioaulIae Ay
- uonendsuel ]
- _ 18]EM PB]1DEIISQE JO uoilelodea]
s1onpoid ojul pajeiodiodul 18]1BM pue
uonendsuel) ‘U9)}em paldellsqe jo uonelodeal A
BE'EWS SM O]} win}al |Blo |
| - | S32IN0S13Ylo 0]
| 6E€¥S [6EEFS S82JN0521191EM PUBIL O]
d3]1em JO SMOl) winlay Al
65 € J8lem pasnal puelajemalsem Kddns jejo)
T T T T T T T T T T 1 ssn-uno
| | I | | | ] | | | J 8snal painauisia

paanpoldiajempasnay

J18]EAM pasnal puelslemalsem il

[ Szossr | | | | T [ ooo [ €50 [ £os6L | oro [o6¢c | 95 vz [ oogzal | asn-umo
[26Ee | I [ zeee | [ I [ | [ | I ] 1aiem peinauisia

Jaiem pardensaqyv il
L ¥8E'L Jalem palodelisqe asn|elol
1ejol
l8lemESS
uoneudizald
S82JN0sallaleEmIaylo

[0 | 8E°0 00 1WaLW1EaN UMD
[81 ] S1IUN J8 YJO W 0} P8 AIS D81 18]EMBISEM
IB]EMBISE M

CAR Physical Asset and Flow Accounts for Water Resources

- - 26 EE Iy 000 EG0 £0°E6L E] S 95 T 00829 % rejoL
121BM 105

Z6 EE 181EM pUN OIS

I 000 ES 0 E9 E6L 0F 0 96 € 95 ve 00 9c9F 18]EM 8OEHNS

S80IN0salIs1EM DUE|U]
131BM PRIDRIISQY JO S8UNOS |

Ay nod pue
s 1810 1uswuonaua| samisnpul | oo fiddng | UORESI2SY | JELISNPUL | [BIISWWOD | yopeiauan | BuALEND | yooisaar] aimnaenby| uonebu
nieoL |4} 0] s\mol4 1auyi10 s 1812M Kupomoe3 pue Buimy
siauyio Buiysi 4 pue ‘fa1sa10 4 ‘aunynouby

£L0Z
€102 :¥VYD ‘S92IN0SaY J31eA\ 10) SIUNODDY MO|4 [eDISAYd ‘9]gel 9sN'8T 3|qel Xipuaddy




4¥D OSSY - VSd ©231n0S
TP FES 45N 1v1OL
s1onpoad opu palelodiooulialel,
- uonendsues |
- _ 13]EM pa1DJEIISQ E J0 uoneloderg
sjonpoad ojul pajelodiodul 18]em pue
uonendsuer) ‘1ajem pajoensqe jo uoijeiodeay p
€4°916 SMO[} LIN}3I B0 |

| | S83UN0S 18410 0|
191eM JO SMO|J WINISY Al
9L ¥ 131eM PasSNal PUB 191BM3ISEM A|AANS 210 |
85N -unD
asnal panguisi]
paonpoidlajem pasnay
JUBLUIESI] UMD
SUN 13 L OW 0} PaAs D8l 18] EMaIS BM
Jalemalsen
191eM PaSNal PUE 131BM3ISEM (1|
E£9°E6L [ €11 | E6E | 85 v [ 692ell | FSN-UMQO
_ [eroe | _ _ _ _ _ _ _ | s PENGUISI
131em paloenIsqy ||
Jalem paldelIsqe asn |e1o]
ST
JaEm eSS
uoneudiaalg
58 2UN 0531 131EM IS IO
- - 84°5E 89°0 ooo £5°0 £E9°E6L €41 £E6E 95 ¥e 692641 1ejal
181BM 105
84°5E J31em puUn oy
89°0 000 £5°0 £9°E6L €11 E6E 95 ¥2 6926471 laem adepng
S82UN0SalIa1EM pUEU|
191B\\ Pa1DBRIISqY JO S8IUN0S |

]
M~
r~
©
o
o
=
o
]
W
=]

2008 - 2018

Ay ned pue
asq |210 wawuonAua| SBISNPUL | 5o Kiddng | UONBSI23Y | [BLISNPU] | |BIJISWWO] | yopessuan | Bulkuenn | yooisenr] aimynaenby| uonebiu|
ni=mel 2yl 01 swmold 120 . s 1318 Ausmoa3 | pue Buiuiyg
18yl Buiysi4 pue “fysa1o4 ‘sunynouby

oL0Z
9107 YYD ‘S92IN0SY 191.A\ 404 SIUNODIY MO|H [ed1sAyd ‘D|qel 3 *L € d|qeL Xipuaddy

4D OSSY - V5d -221n0§
08 ¥65 € 3sn IvioL
s19npoid 0w palelodioJulialenn
- uonendsues |
- _ lalem paloellsqe jo uonelodesg
s1onpoid ojuy pajelodiodul 1a1em pue

uonendsuel] ‘1alem paldensqe jo uonelodeay p
L7015 SMOJ} uInlaljeio|
I =

| S32UN0S12YI0 0]
oz Jarors—— | — oo cnpustu ol
181BM Jo SMO|) Wwniay Al
18]em pasnal pue 1a]emalsem Ajddns [elo |
25N -UM0)
asnal panguisiy
paonpoud 1alem pasnay
JusLIIES] UMD
SUUN J3 0L 04 PAAIS D21 13]1EMIIS EM
J81EMBISEN
19]eMm pasnal pue 181emalsep (|

ElL S861 | | | =R [ 000 [ £50 £9 £6L | IEA [ €6 € | 95 v | 22 65.F | 8sn-umo
TS _ [erss | _ _ _ _ _ _ _ | S5 paINGUISI]

181em paloeiisqy ||

(%]
[}
9
—
>
o
(%]
(&)
[a's
—
[}
+—
=
—
L
wv
+—
c
>
o
|
Y]
<
=
©
L
©
[
©
+—
[}
(%]
(%]
<
©
o
%
P
e
(a8
[a's
<
|

9F0Z0'E J81em pa1dellsqe 8sn |Blo]
g9l
lalemesg
uonendiaaig
sadunosalialemiaylo
- - EESE ¥8 0 ooo ES50 £9 £6L 941 c6 E 95 v 88651 | rea]
_ 1aemog
ET Gt 18jEm punaig
¥8 0 000 £SO £9 £6L 941 c6 E 95 v 8865.F | Isem saepng
S82IN0S a1 131EM pUE|U|
191BAA P212BIISqY JO $32UN0SG |
Anod pue
juswuenausa| ssuisnpup Kiddng | UORESIISY | [ELISNPUL | [BIUBWWOD | yopeisusg | Buthuenp | yooisear aimynoenby| uonebuy
asq |ew | - - abelamasg ! ! !
syio1 smoj4| 18yi0 1818 fuosmosg | pue Bunup
s1ayio Buiysi4 pue ‘Asalo4 ‘ainynouby

SL0Z
S10T :HYD ‘S9DIN0SaY I21BAN 10) SJUNODDY MO|H [BDISAUd ‘D]qeL 3sN "0 d|gel xipuaddy




4D OSSY - V5d :221n0§

16216 4sn V1oL
s1onpoid oju paleiodiooul Ialel,
- uonendsues |
- _ lalem paloellsqe jo uonelodesg
s1anpoid ojul pajelodiodul 1alem pue
uonendsuel) ‘1ajem paidenisqe jo uonelodeay p
5879965 SMO|} WINsjelo |
| - | S83UN0S 18410 0|
|IEEEEE] |58995 S82UN0salla]Em pUBLI O |
131BMm JO SMO[) winiay A
Y5 F 13]em pasnal puelajemalsem Ajddns |ejo |
25N -UM0)
asnal panguisi
paonpoidlajem pasnay

[862 | i i juaLiEan uMg

(o]
o
N
1
@
o
o
o

[55F | | SUUN IS 10D Y PaAIB D8I ISIEMS IS EM
JsEMBISE\N
J181BMm pasnal pue 131BeMa1SEM |1

206961 I I [eiZ50 [000 [€50 £9 £6L [tre [s6€ | EERA [ecevit | ssn-umg
ELI [ [GoZe | [ [ [ | [ ] [ | J51eM pANQUISI]

1alem pa1densqy il
Jalem paldellsqe asn|elo|
8a]
leemeag
uonendiaaig
sadunosalialemiaylo
- - S0°4€ 890 ooo €S0 £9°E6L Lre 86 € 95 v 8cEvit ol
lajempog
S0 .lE Jaiem punasy
89°0 000 €50 £9°E6L Lve 86°E EEN 8CEVLL ISEM 2IBUNG
S32IN0sSallalem pue|u|
131BAA P212EBIISOY JO $221N05 |

ZL'900°Z

Anod pue
asq [e10 uBwueNAUS| SBNSAPUL | jpo Aiddng [UCnEa128Y | [BLISNPU] | [BIUBWWOY | yopeiauasg | Bulkuend | yooisea] simynoenby| uonebiu
ni=mel 2yl 01 swmold 120 . s 1318 Ausmoa3 | pue Buiuiyg
18yl Buiysi4 pue “fysa1o4 ‘sunynouby

8102
8107 :YVD ‘S92IN0SY 191.\\ 404 SIUNODIY MO|H [ed1sAyd ‘a|qel s €€ a|qeL Xipuaddy

4D OSSY - VSd :221n0§
LV I6F € 35N 1v1i0L
s1onpoid opu pajelodio Julialepn
- uonendsuel |
- _ 13]EM pa1DJEIISQ E J0 uoneloderg
s1onpoid ojul palelodiodul 18lem pue

uonendsuel] ‘1alem paldensqe jo uonelodeay A
96°€S5S5 SMO)j winjyal jejo |

| | S80IN0S 18Y}0 0]
| 96ESS |96°E55 S32IN0S31121EM PUBIUI O |
131BM JO SMO|) WINI3Y Al
¥6 € 191EAM PASNal PUB 131EM3ISEM A|AdN S |10 |

[ [ | [ [ [ | [ | | | asn-wag
[ [ | [ [ [ | [ | | | asnal paInquisiq

paonpoudiajem pasnay

Jalem pasnal puelaiemalisep Il

SSE0GL | | [ 82190 [ 000 | £50 £9°EhL | E¥ 1 | L18°E [ 95 v [IEEETET| 85N -UMQ
I _ [T55e | _ _ _ _ _ _ _ | $3ieM pEINaUISI]

131em paloenIsqy ||
96°6E£6°L 121em pPaldelIsqe asn |elo]
g9l
isEmeEag
uoneudiaalg
5892IN0S81I81EMISLIO
- - LF9E 890 ooo €S0 £9°E6L EVE i€ 95 v 588491 ol
181EM l0g
L 9E Ja1em pun iy
890 oo0 €S0 £9 E6L EVE i8°¢€ 95 v 588491 Isem saepng
S82INosalialem pue|u|
18318\ pPa12EBIlSqY JO S83INos |

EF 1970 [ JUBLUIEAI] MG
[051 1 i SHUN 13 0L 04 PAAIS D91 131 EMIIS BM
121BMBISEAN

CAR Physical Asset and Flow Accounts for Water Resources

W

Anod pue
osq 1m0 wawuonaua| ssmsnpul | po o fiddng |uenes1asy | |elisnpu| | [BI18WWOD [ yoperauag | Bulkuenp ¥20153A17 aunynoenby| uveonebu
MISOL 54 01 swop4 12410 ) S| ieem Auo112313 | pue Bupuy
s18Yyl0 Buiysi4 pue “fisa1o04 ‘sanynoauby

1L02
/10T :4VD ‘S921N0s3Y J93e) 104 SJUNODDY MO|H [eDISAYd ‘D|qel 95N "Z€ 3|qel Xipuaddy







CAR Physical Asset and Flow Accounts for Water Resources: 2008 - 2018

References

United Nations (2014). System of Environmental Economic Accounting 2012: Central
Framework, United Nations, New York

Fao.org. Chapter 4 - Rainfall and Evapotranspiration, http://www.fao.org/
evapotranspiration

Philippine Statistics Authority (2010) Population projection per year,
Philippines: 2010 - 2020. https://psa.gov.ph/statistics/census/
projected-population

nwrbadministrator90 (n.d.). Govph. Water Permittees. https://nwrb.gov.ph/index.php
products-and-services/water-permittees

Abrala. NIA (n.d.). Abra Irrigation Association (IA). http://car.nia.gov.ph
/7g=content%?2Fabra-ia

Apayao ia. NIA (n.d.). Apayao Irrigation Association (IA). http://car.nia.gov.ph
/?7q=content%2Fapayao-ia

Benguet ia. NIA (n.d.). Benguet Irrigation Association (IA). http://car.nia.gov.ph
/7q=content%2Fbenguet-ia

Ifugao la. NIA (n.d.). Ifugao Irrigation Association (IA). http://car.nia.gov.ph
/7q=content%2Fifugao-ia

Kalinga la. NIA (n.d.). Kalinga Irrigation Association (IA). http://car.nia.gov.ph
/?7q=content%2Fkalinga-ia

Mountain Province ia. NIA (n.d.). Mountain Province Irrigation Association (IA). http://
car.nia.gov.ph/

PAGASA (n.d.). Climatological Data. https://www.pagasa.dost.gov.ph/climate/
climatological-normals

PAGASA (n.d.). Daily Rainfall and Temperature. https://www.pagasa.dost.gov.ph/
climate/climate-monitoring#daily-rainfall-and-temperature

Water science school. Water Science School | U.S. Geological Survey (n.d.). https://www.
usgs.gov/special-topics/water-science-school

Christian, L. A. L. L. E. M. E. N. T. (2019). Hydrometry: Measuring the flow rate of a river,
why and how? Encyclopedia of the Environment. https://www.encyclopedie-
environnement.org/en/water/hydrometry-measuring-flow-river-why-how/



ST
bg‘(ﬂ Cs.

i
¢

Aospone

REPUBLIC OF THE PHILIPPINES

%

% PHILIPPINE STATISTICS AUTHORITY

REGIONAL STATISTICAL SERVICES OFFICE
CORDILLERA ADMINISTRATIVE REGION

3/F CTLL Building. 141 Abanao Extension
Rizal Monument, 2600 Baguio City

Telefax No. : (074) 442-7449

(074) 443-7763
Email address: socd_psacar@yahoo.com
Url: rssocarpsa.gov.ph

ISSN: 2718-9899 (Print Edition)
ISSN: 2718-9902 (Electronic/ PDF)



