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Abstract

US>

The importance of water as the rarest input to agriculture
has led to more attention to increasing the irrigation produc-
tivity in recent years. In this study, the compasrison of water
productivity in traditional and modern irrigation systems for
grain and forage corn in Hamadan province is conducted
using three indices of physical and economic productivity of
water including CPD, BPD, and NBPD. Firstly, appropriate
operators were selected by random sampling and then the
necessary data were collected through interviews and com-
pletion of the questionnaire. The average physical productiv-
ity of water under traditional and modern irrigation systems
for grain corn was 0.82 and 1.08 kg/m3 of water, respectively,
and for forage corn was 5.11 and 6.67 kg/m3 of water, re-
spectively. The average economical water productivity under
traditional and modern irrigation systems for grain corn was
2,849 and 3,665 rial/m3 of water, respectively, and for for-
age corn was 7,678 and 10,068 rial/m3 of water, respectively.
Under modern irrigation systems, the highest amounts of
physical and economic productivity of water for grain corn
belonged to Asadabad and Nahavand, respectively. For for-
age corn, the highest amount of physical water productivity
was for Nahavand and Tuyserkan and the highest economic
water productivity was for Bahar and Nahavand. Based on
the results, it can be claimed that traditional irrigation sys-
tems should be replaced by modern irrigation systems for
grain and forage corn. Also, the cultivation of forage corn
should be removed from the cultivation pattern in the Bahar
region. These results, in addition to reducing the agricultural
water consumption, entail economic benefits for farmers.
Keywords: Cropping pattern, Water resources, Economic
benefits.
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Abstract

US>

Admittedly there exists surplus pistachio orchards. There are
two points which make it difficult to address this problem.
First, what amount of surplus pistachio orchards should be
eliminated? Secondly, how can policy makers tackle the re-
sisting of the farmers against the elimination of these surplus
orchards? These two questions were answered by a review
of past literature and questionnaire feedback from 1597
pistachio producers in Anar and Rafsanjan cities, Kerman
province. The results showed that if flood irrigation system
is used, 75000 hectares of pistachio orchards (75% of total
pistachio orchards) in Anar and Rafsanjan cities are surplus
and should be eliminated. Even using advanced irrigation
methods, such as pressurised irrigation systems, and increas-
ing the irrigation efficiency up to 90% cannot remove the
need for elimination of surplus orchards. In such a system
52000 hectares of pistachio orchards still need to be eliminat-
ed. Based on the results, according to technical, ethical, eco-
nomic, social, and environmental criteria, the elimination of

pistachio surplus orchards in Kerman province is justifiable.

Keywords: Surplus orchards, Pistachio, Water/Land ratio.
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Abstract

By increasing the urban populations in the country and de-
velopment of cities on the one hand and the continuation of
the drought and the reduction of precipitation on the other
hand, supplying of drinking water has become one of the
most important challenges in water resource management.
Therefore, the need for preventive activities to reduce loss-
es due to the casualties in water supply pipes has become
one of the main needs of any water supply systems. In this
study, the present state of the water distribution network of
Garmsar city is investigated and by compositing descriptive
and spatial information and also remote sensing information
during development, the risk of water distribution network
in the city is investigated using TOPSIS and Binary methods.
The risk map of breakage or failure in pipes due to decay,
burst, pressure, and leakage is plotted. The results showed
that the TOPSIS method with validity percentage of 63 is
more reliable comparing the Binary method with validity
percentage of 45 in predicting events in the water distribu-
tion network. Also, according to the risk map of the pipes,
the length of high risk-taking pipes are about 12000 meters.
The total costs for purchasing and running the pipes will
be less than the costs of the losses in the water distribution
system. This cost is additional to the unaccounted costs for

water and must be paid just to rehabilitate the system.

Keywords: Unaccounted water, Events, Per capita,

Negative ideal, WaterGEMS.
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1- Project Risk Management

2- Paveh Rood Dam

3- Weighting Method

4- Hanjiang

5- Unaccounted for Water

6- Manning Roughness Coefficient
7- Events

8- Ideal Solution

9- Euclidean Distance
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Abstract oS

One of the limiting factors for expanding green areas, 3G9 Olgieds juw SLad (hiuS 0uiSsgdoe Julge 3 LSO
as the most fundamental factors for wildlife and human Fadidyds )3 Gl 9 e Sl ol dalss (5wl
beings sustainability in modern life, is the lack of avail- Cossiza 3ol Adbe poiws B O mlie d5usS oo

able water resources. This limitation is more significant Gl b el e Sddog 5 Stis 3blie )3 Siasey
in arid and semi-arid regions. The growth of Tehran's
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population will lead to more severe water stress and
hence, modification of water usage will be necessary.
This study evaluates the effectiveness of smart irriga-
tions in reducing water usage. In this research, a smart
irrigation system is implemented for Tehran's Razi Park S Sl (8l dindrgd )l ilabis sy il 53 A el
to compare its performance against the conventional Skl ol b ailobis ol 3,80as 5w Lzl Olas @3l Sik
systems. Based on the water demand of the green area, ool wiadiga GHlol o) deliy .dis dunslie (xws) z=b
an irrigation schedule was defined to the system con- A G8yme dlele 0uSURS Ay jaw (gld u—!T 3L dewlowe
troller. The optimum irrigation time was determined 3 b Cewliin 5 iy Joke 3l oslial b diagy ol 0lsj
using the modification model. Results show a 15% and olosl iy b s oL aslline gl T aansds s gLz T
6% of water-saving in smart monthly and weekly irri- Slale G @5lodinssn b O Gpas 55 Lsodins oud
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gations, respectively. Moreover, the water-saving for
weekly irrigation equals to 26445 liters for a total area
of approximately 2500 m2. The water-saving amount in
this method is evaluated as 10.6 liters per m2. Consid- Olyae 3eioss (ool ol s polasl 3 S0lgidiny 29 93 .93 &3 a5t
ering the total area of the parks in Tehran, improving dogd b b 9l S V115 @ise e so Gln O (5240
the irrigation systems for green areas, according to the 30 Sl Cayode daags O3 5 5o laSHk &S Colus 4
proposed method in this study, will save approximately Sode dilole golgidy Ugy 4 juw SLAS g ol sladilele

288,000 m2 per month. Using this method is recom- ©olaiing (B9 b Lol (gdd o Ul LsSe o YAAS <+
mended to private and public organisations since it has sy o) 3l o3lital 9 5 U5 iz vl dusa 5 S
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Abstract ouSz

Supplemental irrigation is effective in reducing the risk Ol goli8l 5 shs Jlasl mell s LSS gkl
and increasing the stability and sustainability of rainfed 30 ol b N CuiS O¥game 3,50es Gl s
crop production. In fact, supplemental irrigation is a G950 4 5 Cawl CBge dliloe e LleSS gL =l
el o2l O & Sl 5o Glon & ssde ok
ey 3o ;00 &b 31l Giulidl 1y olS Lrub @y
Cnlial Cawl B ely) oS by gl SWb &

temporary intervention and is designed to increase the
natural transpiration of the plant when water is provid-
ed. On the other hand, it is inappropriate when rainfall

is sufficient for crop growth. Under supplementary ir-
rigation conditions, once or twice irrigation at sensitive L5 b b b Olgie eSS solel Bls o Sl

stages of growth can prevent the drought stress in a sig- 20 S il ey ) k) pelus ol 5o ol
nificant area of rainfed land. In this paper, the conditions Ol 08 398 ©ySele @ bl e e BB Colus
of supplementary irrigation of rainfed wheat in autumn ole 9 5w oo e e WS eSS Wl bl s dlie
and spring, suitable cultivars for supplementary irriga- o295 Sladeoss 5 LLeSS skl 6l caslio Ny
tion, as well as applied extension recommendations in Slaotial Jols Jutme 5 s, ol 55 @30
o0l Oliwy) olisleyS HlwsyS Oles) (Jod olulys

Cewl 00 Byl B s OloubydT g

cold and temperate climates including North Khorasan,
Zanjan, Kurdistan, Kermanshah, Lorestan, Fars, and

East Azerbaijan provinces are presented.
Keywords: Supplemental irrigation, Suitable cultivars, Slduogs ccwlin pB)l (LSS ) Lol :gudS slaoilg

Extension recommendations, Rainfed wheat, Suscepti- S dstus 3blis o 02 p &S (29

ble cultivation area.
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Abstract

Nowadays, uncertainty assessment is a major step
in hydrological modelling due to different sourc-
es of errors and lack of sureness. Quantifying the
amount of uncertainty at models’ outputs is con-
sidered as the main step before using the models
for water resources decision makings. In model-
ling processes, the uncertainty quantification is
assessed along with model calibration. Therefore,
paying attention to the model calibration and its
relation with uncertainty assessment is essential.
This review paper presents the necessary concepts
of uncertainty assessment and their relationship

with modelling processes.

Keywords: Error, Uncertainty, Bayes Law, Monte
Carlo.
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1- Uncertainty

2- Information world

3- Sureness

4- True

5- Error

6- True value

7- Observational or input data uncertainty
8- Model structure uncertainty
9- Complex

10- Parameter uncertainty

11- Total uncertainty

12- Invers modelling

13- Bays

14- Prior distribution

15- Posterior distribution
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Abstract

Rainfall variations is one of the most important factors
in climate change which can be analysed using differ-
ent methods. This research aims to investigate the ap-
plication of the innovative-Sen method for monthly,
seasonal, and annual trend analysis of precipitation
in Khorasan Razavi province. A series of 30 years of
rainfall data from 39 rain stations of the province have
been used. For the comparison purpose, Mann-Kend-
all, Spearman, and linear regression methods have also
been considered. For quantitative evaluation of graph-
ical results of the Sen method, a statistical analysis has
been proposed. The results of traditional methods in-
dicated that the rainfall of Aban month (October) has
a significant increasing trend in confidence interval of
95%, and the rainfall of other months, seasons, and
years do not show any significant trend, except for
the regression method. Rainfalls of Aban (October),
Khordad (May), and Tir (June) months, as well as au-
tumn and summer seasons, have an increasing trend
and other considered periods have a decreasing trend.
The results of innovative-Sen method analysis in low,
medium, and high values indicated that the maximum
and minimum variations are related to the rainfall of
winter and Mehr (September) month, respectively.
Also, the statistical analysis showed a significant trend
similar to the regression method only exist in the win-
ter season of the province.

Innovative-Sen

Keywords: Precipitation trend,

method, Mann-Kendall, Linear regression, Spearman.
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Abstract

One of the main problems in industrial and urban areas is
the runoft caused by rainfall and consequently the flood
formation in these areas. Two important things in this
regard are: i) rainfalls form urban floods, considering the
recent droughts, this could be the main water resources
for green spaces in urban areas, ii) the major amount of
rainfalls become to flood due to the lack of synchronisa-
tion with irrigation demand or storage. The aim of this
study is to determine the capacity of using rainfall in ur-
ban areas for usage in the development of urban green
spaces. The runoff volume and runoft hydrograph are
calculated using Civil Storm software. Based on the re-
sults, a suitable model for calculating the flood volume,
as well as economic solutions to build runoff collecting
structures are obtained. Civil Storm, Google Earth, Glob-
al Mapper, and AutoCad softwares were also used to map
channels, nodes, routes, basins, and suburban basins and
finally by adding the soil permeability coefficient and
rainfall probability, the basin was simulated. The results
confirm the ability of Storm Civil software to simulate the
surface runoft and design the runoff collection systems.
The comparison of the amount of runoff with a return
period of 25 years, equal to 269337 m3, with the total vol-
ume of water requirement in district 9, equal to 2189849
m3, indicates that the study area, which is approximately
one third of the area of district 9, can provide approxi-
mately 12.3% of the water requirement of the region.
Keywords: Urban flood, Determination of drainage
network efficiency, Urban water resources manage-
ment, Urban green space development.
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Abstract

US>

More than 96% of the world's freshwater (excluding
snow and glaciers) is groundwater which has turned
this essential resource into the most important reser-
voir of freshwater on the planet. Nowadays, exploita-
tion of groundwater resources has been developed
for agricultural, industrial, and drinking uses. Due
to the water shortage crisis, various solutions have
been proposed. Exploring and using unconventional
waters such as deep waters is one of these solutions.
Groundwater resources are strategic assets of a coun-
try in which deep water resources are also included.
In this paper, a review of deep water resources in-
cluding quantity and quality, depth, spatial distribu-
tion, and the extraction cost of these resources has
been discussed.

Keywords: Deep waters, Fossil waters, Renewable,

Non-renewable.
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Abstract

LRVCES

As a consequence of the increase in water demand
due to population growth, and decrease in available
conventional water resources because of climate
change, unconventional water resources, specifically
deep groundwater resources, have become the focus
of attention. Due to the lack of required information,
reconnaissance and exploration investigations of the
resources, in order to demonstrate the country assets in
this regard, was under taken by governmental authorities.
Currently, two separate projects, namely “Potentiality
of favorable zones for deep groundwater, at country
scale” and “Exploration of Sistan deep groundwater”, are
in progress. The focus of the aforementioned projects
are mainly on the discovery of deep aquifers and
assessments of the relevant exploitable water volumes.
Focusing on other aspects of the resources, such as
social, environmental, renewability, and water quality
issues must also be taken into account. This paper gives
an overview of deep groundwater characteristic, as well
as exploitation constraints and considerations, reviewing

the relevant research worldwide.

Keywords: Megawatershed, Non-renewability,

Environmental hazards, Hydrochemistry.
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Abstract

OS>

The level of dependence on groundwater resources
is higher in arid and semi-arid climates, as far as in
many of these areas, groundwater has become the
only source of water supply. Iran is considered as an
arid and semi-arid climate. The changing patterns of
rainfall by climate change and increasing overdraft
in many of district groundwater resources has an
irreversible impact on this vital source. Groundwater
is the main backstop for development in such
areas. Therefore, management of drought risk and
the dangers under climate change will depend
on protecting these vital resources.This paper
analyses the California experience in conserving
groundwater. Based on this experience, a plan has
been developed for critical groundwater resources
in Iran. Drought reserve is the key concept in
groundwater sustainable management, but it has
always been neglected. Finally, major challenges in
implementation and conserving the drought reserve
have been explained, and suggestions have been
made to restore this reserve to achieve management

sustainable development.

Keywords: Sustainability, Drought, Drought reserve,

Sustainable management, Groundwater.
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Abstract

OS>

Organising beneficiaries and producers with legal rights in
water bodies is one of the main strategies in the field of water
exploitation. In this research, the transfer of management
of water exploitation and maintenance of water facilities in
the Qazvin Plain, which has modern irrigation networks,
has been analysed. The positive and negative points of this
management transfer, as well as the problems and failures in
the transfer, the technical solutions and suggestions have been
identified and presented through field visits and surveys of
the representatives of farmers and experts of the water supply.
With the development of participatory irrigation management
in this network, results such as simplifying the administrative
and executive affairs, reducing government ownership, saving
time, applying local management, reducing the transmission
and distribution losses, and creating employment were
achieved. Problems such as the lack of convergence between
state institutions, the existence of monopolies in the bodies of
some organisations, the lack of transparency in how to collect
water, the lack of proper communication between farmers
and the centre, lack of transparency and interaction between
farmers and governmental organisations, the lack of clear
legal capacity; lack of credibility, failure to identify incentives
to reduce costs for operators, lack of extension and training

activities are investigated in this study.

Keywords: Irrigation management, Water supply
system, Qazvin irrigation networks, Exploitation
systems, Management transfer.
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Abstract

OS>

Iran is located in an arid region of the world. Drought
and water shortages are clearly seen in most parts of
the country. Mismanagement of water and lack of
good water governance exacerbate the consequences
of droughts. Good water governance refers to the
adaptability of rules, responsibility of organisations,
clarification and integration of programs, ethical
considerations, and observance of justice in the
provision of water-related services. The establishment
and proper implementation of sustainable water
governance require fair legal frameworks and unbiased
executive organisations. The purpose of this research
survey is to investigate the status of rule-observance in
the good governance of water from the farmers' point of
view. Using random cluster sampling, 202 farmers from
25 villages in Sabzevar County were studied. The results
showed that "the rate of compliance with the rules for
agricultural water in the region" and the "respect for
farmers' rights in relation to agricultural water" are
ranked as the first and last, respectively. Furthermore,
the index of rule-observance in good water governance
can be evaluated at the medium level. Meanwhile,
farmers using the subterranean canal, as well as farmers
with less rental lands and more annual income from
agriculture, were believed more in the rules-observance
in water governance. The use of indigenous knowledge
and the participation of farmers in the establishment
of the related rules are the suggestions of the present
research to strengthen the rules-observance in the good
governance of agricultural water.

Keywords: Agriculture, Water governance, Rules

observance.
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Abstract

OS>

Drought is an inevitable natural phenomenon and a
disaster that should be considered without the possibility
of prevention, but this phenomenon can be managed and
organised. In general, from a climate perspective, drought
represents a type of deviation from the average condition.
Drought types include agricultural, hydrological, and
meteorological, where meteorological drought occurs
more than the agricultural and hydrological drought
types. To assess quantitatively and qualitatively of the
drought phenomenon, some indicators called drought
indices are commonly used in the world. In this study,
considering the importance of drought, eight rainfall
indices namely Deciles Precipitation Index (DPI),
Palmer Drought Severity Index (PDSI), Percent of
Normal Precipitation Index (PNPI), Surface Water
Storage Index (SWSI), Standardised Precipitation Index
(SPI), Crop Moisture Index (CMI), Reconnaissance
Drought Index (RDI), and Rainfall Anomaly Index
(RAI) were evaluated. The results of this study indicate
that the SPI index has a high comparative advantage
for drought monitoring. Based on rainfall and potential
evapotranspiration, the RDI index is more sensitive
to climate change variables than the rainfall-driven
SPI index. Also, the PNPI indicator is a dysfunctional
method for estimating drought, and drought prediction
will have many errors due to this index. The CMI index
is also limited to use only in the growing season. Also, it
cannot determine the long duration of drought.

Meteorological Rainfall, Soil

Keywords: drought,

moisture content, Top index.
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Abstract

US>

Water accounting is a new science that is organized to
provide information on the physical volume of water,
water economy, economic considerations of water supply
and its use. Water initiatives for business and in business
have ballooned in the 2010's because of concerns over in-
creased uncertainty surrounding water supplies as well as
competing demands. The challenge is how to improve ac-
counting given the lack of available detailed data on which
companies can base their business decisions about water
scarcity, water surpluses and water management opportu-
nities. Corporate Water Management Accounting is a re-
cently proposed extension to Environmental Management
Accounting designed to support corporate management
decisions and improve both economic and environmen-
tal water-related business outcomes. Water initiatives and
current literature focusing on external water reporting is
lack water accounting information for decision making.
Based on both the literature and gaps in current water ini-
tiatives, the paper concludes with a set of specific research
issues in corporate water accounting settings along with
ways in which water accounting researchers can contribute
to the future management of water by businesses.

Keywords: Water Management Accounting, Corporate Wa-

ter Accounting, Environmental Management Accounting.
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1- Environmental management Accounting (EMA)
2- Water Management Accounting (WMA)

3- World Economic Forum

4- ad hoc

5- World Business Council for Sustainable Develop-
ment (WBCSD)

6- Sustainability and International Union for Conser-
vation of Nature (SIUCN)

7- Water footprint

8- Beverage Industry Environmental Roundtable

9- Carbon Disclosure Project (CDP) Water Program
10- World Resources Institute’s Aqueduct

11- Global Reporting Initiative (GRI)

12- Global Environmental Management Initiative
Local Water Tool™

13- European Water Stewardship Standard

Carbon Disclosure Project, London.

CDP. Accelerating action, CDP Global Water Report.
2015. Carbon Disclosure Project, London.

Chapagain A.K. and Tickner D. 2012. Water foot-
print: Help or hindrance? Water Alternatives,
5(3):563-581.

Christ K.L. and Burritt R.L. 2013. Environmental
management accounting: the significance of con-
tingent variables for adoption. Journal of Cleaner
Production, 41:163-173.

Christ K.L. 2014. Water management accounting

and the wine supply chain: Empirical evidence

SS dons

O Copie 5 Sllus (o dhsly Guyyp dlis o3l Bus
9 by glaodls (ludd 5 Of Ol Liy ddogib CS &
Slowouad Wilgn ES Olpde &S Cawl Cawlio uiwd 30
0ud uyy Jolgd Wile Hlgiwl Ol p 1) 8¢5 Calisw
2 G Cojpde Gilulus (o5 &S WS e Ul
Cowl o0 d8,S 003l Gob) u= B S8 Ol Copde
oSy Cuul 035y 2l GBIGHIS » ASE
R sl 5 ditus uiSES S Of ilblus led
Ous b oodgy Oglite d3zge ST (S o
Hleds Wiwe il Calie bl b 30 &S laylpl
280 33 Oy Oldidod 1 S5 9 3)l5e (ol ddagily . Cuul
Sl o mde @llus Lazle SO O Copde @slulus
slaylpl sl @Y slaodly » uSE L wue zel> S5
ool 8L dsugs Ciline slagsedd wszly 55 Ciliie
Copde Slagob degame L))l 50 Cupde 4 Lszle
Sl Ol Gyl Cezsle 05 (el 9 Jsab Jle g OF
i3l s b slalse &b 3 peasa SswS
S a5 asd e Glis Gezle ol . AS e S&S Ol ol
Gsp Oledbl ay 55 Olade Wb s CSHE OF Copae
Loodls du sohiady 48l dzuwgs slaylinl Guizes 9 Jade
©0919,5 .Cdls wimles 3o Ol So58 slagl,e Syge o
slaylial 31 GaBT Gialdl 4 Cszolz ool b Gillas ool
Copde Gly Sl (Sen €S d9290 LI o e 3lslus
Oledbl R 35,8 b s 3,5 dalys SaS Wy 454 O
Ol Dge 33 g H85wS Slassuas Glp ) le s
Copde G)lslus (Y4 VV Burritt 5 Christ) WS e e,

&LZ.A

Sl Sl IVAY § LS slond 5 5 sl
FEYV(F)Y csolblus Giogsy dles (Ol

Sl slagioy Guyyp VA0 ) (s 9 .d (Gusdlgl
4 i3 gie) g2l el 5 ame Ol Golulus
FY-2 (VDY Ol dzwss 9 Of

Burritt R.L. and Schaltegger S. 2010. Sustainability ac-

counting and reporting: fad or trend? Journal of Ac-

counting, Auditing & Accountability, 23(7):829-846.

Carbon Disclosure Project (CDP). 2014. From Water

Risk to Value Creation. CDP Global Water Report,

BRGIELCIS TN

T Case gsllus



digm: progressing from aspiration to practice. Water
Resources Management, 25(3): 837-856.

Schaltegger S. and Burritt R.L. 2000. Contemporary
Environmental Accounting - Issues, Concepts and
Practice, Greenleaf Publishing, Sheftield, UK.

Schaltegger S. and Burritt R.L. 2010. Sustainability
accounting for companies: Catchphrase or de-
cision support for business leaders? Journal of
World Business, 45(4): 375-384.

Schaltegger S., Burritt R., Zvezdov D., Horisch J. and
Tingey-Holyoak J. 2015. Management Roles and
Sustainability Information. Exploring corporate
practices. Australian Accounting Review, 25(4):
328-345.

Schornagel J., Niele E, Worrell E., and Béggemann
M. 2012. Water accounting for (agro) industrial
operations and its application to energy pathways.
Resources, Conservation and Recycling, 61: 1-15.

Signori S. and Bodino G.A. 2013. Water Management
and Accounting: Remarks and New Insights from
an Accountability Perspective. Studies in Manage-
rial and Financial Accounting, 26: 115-161.

World Business Council for Sustainable Development
and Sustainability and International Union for
Conservation of Nature (WBCSD-SIUCN). 2012
.Water for Business, Initiative guiding sustainable
water management in the private sector, Version 3.
WBCSD, Geneva.

World Economic Forum. 2017. The Global Risks Re-
port 2016. 12th Edition, World Economic Forum,

Geneva, Switzerland.

from Australia. The British Accounting Review,
46(4):379-396.

Christ K.L. and Burritt R.L. 2017. Water management
accounting: A framework for corporate practice.
Journal of Cleaner Production, 152: 379-386.

Egilmez G. and Park Y.S. 2014. Transportation relat-
ed carbon, energy and water footprint analysis of
US manufacturing: An eco-efficiency assessment.
Transportation Research Part D: Transport and
Environment, 32:143-159.

Fisk J.E. 2002. Judgments under uncertainty: Repre-
sentativeness or potential surprise? British Journal
of Psychology, 93(4): 431-449.

Gibassier D. and Schaltegger S. 2015. ‘Carbon man-
agement accounting and reporting in practice: A
case study on converging emergent approaches.
Sustainability Accounting, Management and Pol-
icy Journal, 6(3): 340-365.

Herzig C., Viere T., Burritt R. and Schaltegger S. 2006.
Understanding and supporting management deci-
sion-making. South East Asian case studies on envi-
ronmental management accounting. In Sustainabil-
ity accounting and reporting. Springer, Dordrecht.

Hoekstra A.Y. 2014. Water scarcity challenges to busi-
ness. Nature climate change, 4(5): 318-320.

Morrison J., Schulte P. and Schenck R. 2010. Corpo-
rate Water Accounting: An analysis of methods and
tools for measuring water use and its impacts. Pacif-
ic Institute, Oakland, California.

Pahl-Wostl C., Jeffrey P. Isendahl N. and Brugnach M.

2011. Maturing the new water management para-

WA oslod i Sl

14

Il dmags 5 OF 4y i



2019, Vol.6, No.1, Pages 125 to 134
Journal of Water and Sustainable Development

ey i
L2 '

Ve B IY0 Olxio SVAA ) o)leis o J
Ml dswgi 9 OF 4 83

Article Type: Methodology

Sustainability Assessment of

indicators for integrated water
resources management

Translated by: M. Rahmani

PhD candidate of Irrigation and Drainage, Department of Water Engineering,
Ferdowsi University of Mashhad, Mashhad, Iran.

Email: mahsarahmani39@gmail.com

Received: 01-01-2018
Accepted: 14-09-2018

el gy :llis g o

yasls 3 oolaiwl b Gjld.glg =153
S @lio dzylSG o pe gl

Pz lugo doz 5
e wsd,s olSasls ‘QT (wkige 9 (aslr- 09,5 (S 9 &ilal G5 Gemisld
E-Mail: mahsarahmani39@gmail.com

RRVARVARIGRI PR @)U
v/ vy wxm éﬂ)[‘j

Abstract

OUS>

The scientific community strongly recommends the adoption
of indicators for the evaluation and monitoring of progress
towards sustainable development. Furthermore, internation-
al organizations consider that indicators are powerful deci-
sion-making tools. Nevertheless, the quality and reliability of
the indicators depends on the application of adequate and
appropriate criteria to assess them. The general objective of
this study was to evaluate how indicators related to water use
and management perform against a set of sustainability crite-
ria. Our research identified 170 indicators related to water use
and management. These indicators were assessed by an in-
ternational panel of experts that evaluated whether they fulfil
the four sustainability criteria: social, economic, environmen-
tal, and institutional. We employed an evaluation matrix that
classified all indicators according to the DPSIR (Driving Forc-
es, Pressures, States, Impacts and Responses) framework. A
pilot study served to test and approve the research methodol-
ogy before carrying out the full implementation. The findings
of the study show that 24 indicators comply with the majority
of the sustainability criteria; 59 indicators are bi-dimensional
(meaning that they comply with two sustainability criteria);
86 are one-dimensional indicators (fulfilling just one of the
four sustainability criteria) and one indicator do not fulfil any
of the sustainability criteria.

Keywords: Criteria,Water use, Socio-economic, De-
cision-making, IWRM.
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