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Abstract

US>

In recent years, the level of groundwater table of Gha-
havand plain has been reduced by excessive withdraw-
al of groundwater resources. Therefore, it is important
to apply an appropriate management strategy for the
optimal utilization of this resource. The main chal-
lenge in the economic management of water resources
in the balance between supply and demand. To ad-
dress this balance, the economic value of water, similar
to other items, plays a decisive role. Therefore, water
pricing is recommended as an indirect method for the
sustainable use of water in the agriculture sector. The
aim of this study is determining the economic value of
water using the spatial econometric approach. Due to
the relationship between the farm wells and ground-
water resources, this study aims to answer the question
of how this relationship affects the water demand of
farmers. The correlation coefficient show that the use
of spatial regression is superior to the classic regression
method. The required data in this study were collected
through field research and a questionnaire completed
by farmers in 2016. The results show that the real price
of water in wheat production is 2500 Rials per cubic
meter. To control water consumption and balance the
supply and demand for water, the difference between
the real price and the price paid by farmers can be
used for water pricing policies.

Keywords: Water, Economic value, Spatial Econometrics,
Wheat, Ghahavand plain.
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Abstract

Due to population growth and increase in the usage of drugs
and cosmetics as well as the inability of conventional processes
of wastewater treatment to remove emerging contaminants
such as PCPs, EDCs, surfactants, pesticides, industrial
additives, and pharmaceutical organic pollutants, the effluents
discharge in Iran's wastewater refineries may contain significant
concentrations of emerging contaminants. The mechanism of
biological removal of emerging contaminants from wastewater
predominantly includes biodegradation by microorganisms
such as bacteria, algae, and fungi into small molecules or water
and carbon dioxide. Biological treatment technologies include
a variety of conventional and unconventional methods such
as activated sludge, MBR, aerobic, anaerobic, microalgae and
fungi bioreactors, rotating biological reactor, trickling filter,
nitrification and denitrification, biosorption, and constructed
wetland. Therefore, wastewater characteristics play a key role
in the selection of biological treatments. Based on previous
research, the maximum removal efficiency of EDCs, beta
blockers, and PCPs was revealed with MBR, surfactants,
lipid regulators and anti-inflammatory with activated sludge,
antibiotics and pesticides with biological activated carbon,
analgesics with the aerobic process and other pharmaceuticals
with microalgae. Due to the use of the activated sludge system
for biological refinement in most wastewater refinement plants
of Iran and the inability of this system to remove emerging
contaminants, except surfactant, lipid regulators, and anti-
inflammatory, a national comprehensive research is needed
for the removal of aforementioned contaminants by biological
processes in future studies.

Keywords: Organic pollutant, Sewage sludge, Biological

treatment technologies, Activated sludge.
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1- Emerging contaminants; ~ 2- Personal care products;
3- Endocrine disruption chemicals; 4- Flame retardants;
5- Membrane bioreactor; 6- Rotating biological reactor;
7- Advanced oxidation processes;

8- Biochemical oxygen demand;

9- Chemical oxygen demand; 10- Nitrification;
11- Denitrification;
13-170.-Ethinylestradiol;
15- Estriol;
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20- Galaxolide;
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27- Ibuprofen; 28- Metronidazole;
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41- Crimetidine; 42- Famotidine;
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45- Citalopram;
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54- Polyethylene glycol;
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55- Monocarboxylated polyethylene glycols;
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57- Alkyl polyglucosides;
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79- Horizontal flow Constructed wetland;
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Abstract

Freshwater, which accounts for less than 1% of world
water resources, is rapidly decreasing due to extreme
levels of withdrawals and the influence of seawater in
areas under tension. This decreasing trend has reached
a critical level in the Middle East since the water per
capita in this area is much lower than the world average.
Desalination is an approach for reducing water stress by
producing freshwater from seawater, saline groundwater,
drainage water, and wastewater in the coastal and inland
areas. During these processes, rejected streams with high
salinity as a sub-product are produced in which disposing
of them is costly. A large amount of concentrated water
containing the remaining compounds discharge into the
environment and is potentially considered as a serious
problem. Inland desalination due to the impossibility
of disposing the produced brine is different from the
desalination of seawater. In desalination of underground
saline waters, fouling occurs with water-soluble salts
and sedimentation reduces the production of water
with a certain amount of energy during these processes.
Therefore, the evolution of desalting technologies makes

it cheaper, more reliable, and less productive.

Keywords: Desalination, Reverse osmosis, Brine.
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Abstract

Phenolic compounds are known to be environmentally
dangerous pollutants. It is demonstrated that discharging
them into environment causes an inhibitory effect on
plant seed germination, plant growth, and microbial
division. However, antioxidant properties of phenols,
has persuaded researchers to recover these compounds
from industrial wastes in the recent years. Olive mill
wastewater is a rich source of phenolic compounds and its
treatment for recovering these compounds is inevitable.
It has been investigated that coupling these treatments
with recovery of valuable reagents can compensate a
large amount of costs. Nowadays, recovery of phenolic
compounds from olive mill wastewater has attracted
much attention due to its high added-value. Degradation
of phenolic compounds can also produce high added-
value materials. Biogas and compost are products
from biological degradation processes. In this study
physicochemical, biological, and combined processes for
recovery and removal of phenolic compounds from olive

mill wastewater are reviewed.

Keywords: Wastewater, Olive oil, Phenolic compounds,

Recovery.
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Acinetobacter sp.
Acinetobacter sp. W-17
Agrobacterium radiobacter
Alcaligenes faecalis
Alcaligenes sp. E2
Alcaligenes sp.R5
Alcaligenes strain P5
Arthrobacter sp.
Azoarcus sp.
Azospirillium brasilense
Bacillus brevis
B. thermoleovorans A2
Burkholderia cepacia G4
Burkholderia species
Comamonas testosterone P15
Comamonas testosterone E23

Halomonas sp.

Halophilic bacteria CA00, CA08, SL03, SL08, SP04

Iron reducing organism GS-15
Magnetospirillum sp.
Micorbacterium phyllospaerae
Micrococcus sp.

Nocardia sp.

Pseudomonas sp.

Pseudomonas cepacia

Pseudomonas putidaBH
Pseudomonas putida DSM 548
Pseudomonas putida EKIT
Pseudomonas putida MTCC 1194
Pseudomonas putida Q5
Pseudomonas putida NRRL-f8 -14875
Pseudomonas putida CCRC 14365
Pseudomonas pictorum NCIM 2077
Pseudomonas putida ATCC 11172
Pseudomonas putida ATCC 12633
Pseudomonas putida ATCC 1748
Pseudomonas putida ATCC 21812
Pseudomonas putida ATCC 4945
Pseudomonas putida F1
Pseudomonas putida F1 ATCC 700007
Pseudomonas putida ATCC 31800
Pseudomonas putida NICM 2174
Pseudomonas putida JS6

)l S0

Fo

Pseudomonas stutzeri strain SPC2

Pseudomonas testosteroni CPW301

Pseudomonas sp. STI
Ralstonia eutropha
Rhodococcus sp. DCB-p0610
R. erthropolis UPV-1

Sphingomonas bisphenolicum AOI

Sulfate-reducing bacteria

&l
Aspergillus niger
Aspergillus terreus
Coprinus sp.
Coprinus cinereus
C. cinereus
C. micaceus
Coriolus versicolor

Fusarium

Graphium LE6, LE11, LAI,LE9, LA5, FIB4, AE2

Geotrichum candidum
Mycelia sterilia

Penicillium AF2,AF4, F1B9
Pleurotus ostreatus
Phanerochaete chrysosporium
Rhizobium sp., CCNWTB 701

Candida maltose

Candida tropicalis

Candida tropicalis CHP4
Candida tropicalis Ct2
Candida tropicalis H15
Candida tropicalis NCYC 1503
Candida tropicalis 708
Candida tropicalis YMEC 14

Dabaromyces subglobosus

Rhodotorula glutinis ATCC 28052

Rhizobium sp., CCNWTB 701

Trichosporon cutaneum R57

Sl
Ankistrodesmus braunii
Ochromonas danica

Scenedesmus quadricauda
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1- Traditional discontinuous press process; 2- Two-phase cen-
trifugal system; 3- Three-phase centrifugal system; 4- Olive
mill waste water; 5- Olive cake; 6- Two-phase olive mill waste;
7- Biochemical oxygen demand; 8- Chemical oxygen demand;
9- In vivo; 10- Atherosclerosis; 11- Supernatant; 12- Membrane
modules; 13- Osmotic distillation; 14- Vacuum membrane
distillation; 15- Micellar Enhanced Ultrafiltration; 16- Sur-
factant; 17- Surface modification; 18- Chemical modification;
19- Fly ash; 20- Copolymers; 21- Polymeric adsorbents; 22-
Chemically inert; 23- Biosorption; 24- Grade; 25- Ozonation;
26- Coagulation- Flocculation; 27- Microfloc; 28- Pinflocs; 29-
Electrocoagulation; 30- Flotation; 31- Alkalinity; 32- Co-di-
gestion; 33- Hydraulic retention time; 34- Sequencing batch
reactor; 35- Completely mixed batch activated sludge reactor;

36- Composting; 37- Photo-fenton; 38- Post- treatment.
&U.c
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Abstract

This paper reviews from a historical perspective
the various methods for treating and simulating
turbulence. After highlighting the main characteristic
features of turbulence and its role in hydraulics, a
necessary brief overview is given of the main methods
used in hydraulic flow calculations for dealing with
turbulence and its effects. These are 1) empirical
relations, 2) solution methods for the Reynolds-
Averaged Navier-Stokes (RANS), 3) Direct Numerical
Simulations (DNS), and 4) Large-Eddy Simulations
(LES). Brief comments are made on the historical
development of different methods. Moreover, some
application examples are presented for RANS, DNS,
and LES methods.

Keywords: Turbulent flow, Modeling, Empirical
relations, RANS model, Direct Numerical Simulation,

Large-Eddy Simulation.
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Abstract

Agriculture uses a significant portion of water consump-
tion. Therefore, the policy of optimal management of
water consumption is essential. To achieve this, it is nec-
essary to improve the design and use of advanced tech-
nologies and management. Precision irrigation creates
coordination between advanced irrigation management,
monitoring and investigation of data, modeling, and
control. The purpose of this system is to automatically
and continuously adjust the irrigation application sys-
tem to a desired performance, and account for any vari-
ability (temporal or spatial) in crop water requirements
or water intake across the field. This article describes the
latest hardware and software technologies for precision
irrigation on both farm-scale and larger regional scales,
such as soil moisture mapping, wireless sensor networks,
and precision irrigation management. Finally, trends for

advanced irrigation technologies are presented.

Keywords: Precision irrigation, Rael-time data,

Water-use efficiency.
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sensors attached

(d) Pivot control - soil zones
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Abstract ouS

There are numerous mathematical models that predict sloosll 5 O CSyo Judos jo Lilsld Loby sladie
and analyze the movement of water and pollutants in e J mhe p) glalue 5 gl Aol 55 Jslow
saturated and unsaturated zones beneath the soil. The Ul 0 Stuo Bues Wadde ool C85 5 1S digyie
Sdoyie slaShy 055 pakie bl o ladl
D Sdgyde Culus 9 Casby (iSe gldlue 4ol
ity of the unsaturated zone. The accurate measurements 2> gl Sdosi slaSis ol exSeill w8

of these properties are highly cumbersome and are not SOl @ig alie glagbs)y L) Wil 3)lse Golewe

usefulness and accuracy of these models severely de-
pend on the reliable characterization of the soil hydraulic

properties, i.e. water retention and hydraulic conductiv-

feasible for many applications including issues concern- "'UNSODA > ¢l sl Lol 5 Cimw Il 30
ing soil contamination. UNSODA is a soil database Goe) glailus e Sdgyam glo S Oledb) Jals
containing unsaturated soil hydraulic properties (water (Dl O LSudisn 5 LSarie Colus (Lugb) dasie

retention, hydraulic conductivity, and soil water diftfusiv- e I 3 0313l @235 wisle) s Sledlbol L g

ity), basic soil properties (particle-size distribution, bulk - . . . . T
ty) prop (p 3)9ly0 LRy slagigy 5o odldiwl dyg0 (I dlge

BedeS (nl 53 sl s gldls (Sdsrae slaShs
0955 9 Jgluie slad,yS 9 8= UNSODA ¥l &bib

density, organic matter content, etc.), which are used
for indirect prediction of the unsaturated soil hydraulic
functions. This paper introduces this database, explains )
its applications, and shows how it can be used in soil and Sl 00 &) OF 51 0olaz

water research.
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Abstract ouS

The hydrological sector is one of the most important and Gloal,8 oy S wlal 500 ) Sl GRS es o glaan],d

fundamental natural sectors in catchments. In order to 93 T dogs (.5’*.,. o didogil el 3 J ddgs o L

evaluate the behavior of this sector under different con- . . P , .
D90 Gilwdde 4 plu3] a5 3)50 Bl 4y (EL Cewd 2

ditions, it is essential to model hydrological processes. ] ) o )
One of the aims of conducting hydrological studies is to bolsy olowl Gl (SSglssuen Slllhs pladl Blual 31 S

determine the relationships between rainfall and runoff. S35l GGl 53] Sladdge 55 gz Cuwl SLlg)-Gils
Since it is not possibl.e t.o measure all quan.tit'ies required Ol 0313 925 Uil delosd Cage 5L y90 oS plé
for the runoff analysis in the catchments, it is necessary J3las 31 oolitul b s szl JSobe g 5 Wlgis 45 e

to select a model which has a simple structure and a re- S b a - .
duced number of parameters that can accurately simulate S ok 380 ssba ) Sk ) delo LUl Jalss

the runoff caused by rainfall. In this study, classification Sladie gandiids gl il (34805 (3l )3 . Cewd 539 72 554
of hydrological models and the results of several models 35044 48,54y slad e = ) ke gl 5 S 5slerase

used in different case studies havc.e initially. been imfesti- o daldl 33l 18,5 )13 oy 0 Sy90 Olae iliina bolis
gated. Furthermore, some of the information associated - e ) A .
with several rainfall-runoff models have been noted. In S 99 9 048 555 Qllay- il Jaa i b byl > bl
the next step the model evaluation criteria and compari-
son of the selected models according to these criteria for o (3 wlion O] (1Sl Colys 3o 9 451l Layylisza (o) ulwl
the final model selection has been offered. Finally, the 9Udke ;2 Glacadgame 9wl hdzgil .ol 00 el
choice of the best model has been provided. According
to the capabilities and limitations of each model, by con-
sidering the necessities and objectives of the considered
rainfall-runoff model in each catchment, the appreciate g s slodgs gladus Ol wiz o . abb dliues Blual
model can be selected. Although it is better to select the LT 68 55 5 3L 3yse sloosls Jslas 5 skisle Solw

lumped models because of their simplicity of structure inlio O] S0 53 Ll 3,8 e 3 Coglsl 33 begs ol
and minimal required data and ease of use, it is better to : ) ’ ’ "

select the semi-distributed models. Since semi-distribut- Sl Jsdy 3,5 )3 drsd dy90 Wb GRS desd sladie
ed models are in a position between the high simplicity Slaodls 9 glodgs sladde us 3l G (Solw o Gusdan 3
of lumped models and the extensive required data by dis- il e g8 Gladde 8y 5L 9yge 035S
tributed models.

Keywords: Best model selection, Rainfall-Runoff, Hydro-
logical models, Model comparison, Evaluation criteria.
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Abstract

Urban runoff problems are comprised of two distinct but
interdependent types. To control the quantity and quality,
volume and the peak flow of runoff, downstream flood-
ing and the flooding potential in the downstream must be
reduced. These problems are subject to conducted flood
control systems and methods. Nowadays, the protection
of receiving waters is one of the engineers' concerns which
cannot be simply achieved due to its reliance on the com-
plexity and fluctuation of the flood. This needs compre-
hensive planning, design, and management of such sys-
tems which can be obtained through an efficient method
and by use of urban runoff calculation and control mod-
els. In this research, the runoff simulation of district 9 of
Mashhad municipality is carried out using the SWMM
model. To calibrate and evaluate the model, 4 and 2 rainfall
occurrences were measured at the basin outlet. The model
calibration results showed a good agreement between the
simulations of the four incidents with a NS higher than
0.5. The evaluation results confirm the SWMM models
performance and accuracy for NS values above 0.5. For
simulated incidents derived from the calibration and val-
idation of the SWMM model, the Kling Gupta (KGE)
index values was higher than 0.5. These values confirm
the model results. Therefore, there is a good agreement be-
tween the simulated and observed runoff volumes which
is an indication of the good performance of the SWMM
model in predicting urban flood and this model can then
be used in urban flood management projects and drain-
age network planning in Mashhad.

Keywords: Calibration, Evaluation, Runoft simulation,
SWMM model, District 9 of Mashhad municipality.
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Abstract

LRVCES

Surface water (SW) and groundwater (GW) are connected
components of the hydrologic system with a dynamic
interaction at different local or regional scales. In the first part
of this study, the review of principles and general concepts of
GW-SW, including the importance of interaction between
these two water components is carried out. In the second
part, a review of the scientific studies on the interaction of
GW-SW at different spatial scales ranging from the point
scale to the regional scale is presented. In each of these scales,
the differences between the mechanisms of interaction with
other scales are investigated and then regional modeling is
specifically studied. Regional GW-SW is rarely examined in
experimental field studies, which almost exclusively cover
small areas. There are various modeling approaches and
a few of them can be used in the regional scale but there
If GW-SW at
the regional scale is essentially regarded as the sum of all

are still uncertainties about using them.

hydrological processes in a region/catchment, then the most
appropriate way to address this seems to be the use of fully
coupled, physics-based models. These models attempt to
acquire a holistic description of the hydrological cycle and
have an ability to connect various processes over a range of
spatial and temporal scales. Most authors agree that regional
scale integrated modeling is constrained by data availability.
Therefore, despite the attractiveness of fully complex
schemes, coupling relatively simple models may still provide
a suitable approach even if this means an oversimplification
in the regional systems.

Keywords: Surface water and groundwater interaction,

regional scale, Regional modeling.
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Abstract

US>

Water scarcity is one of the greatest human challenges in this
century which can cause many limitations in the world. De-
mand for freshwater is also increasing due to economic and
population growth. Therefore, suitable planning for the limit-
ed water resources for storage, allocation, return flow, and en-
vironmental services is critical in order to optimize resources.
Nowadays, an efficient water accounting system based on
measuring, reporting, planning, and monitoring water re-
sources in the world is needed. This system provides the pos-
sibility of processing and interpreting information in order
to establish a comprehensive and integrated management of
water resources through the organization of various data from
different hydrological, environmental, and economic sectors.
The water accounting system is an approach to standardize
the way that data and information is organized. The pur-
pose of this study is to introduce the WA+ water accounting
framework as a simple and standard method that describes
the state of water and land management in complex water-
sheds. This method is based on the water balance approach.
Its feature is the use of satellite data to access the hydrological
base data and surface ground processes. In general, the input
data required for this framework can be derived from satel-
lite measurements, hydrological models, and ground data. At
present, WA+ contains 8 sheets which summarize water man-
agement situation and results are also presented as tables and
maps. WA+ has a set of performance indicators that are used
in the assessment and analysis of water resources and water
consumption situations. WA+ has limitations that need to be

resolved in the future and be edited for wider use.
Keywords: Remote sensing, Water accounting, Perfor-
mance indicator, Land use.
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1- Water Accounting plus

2- UNs SEEA-Water Accounting System
3- International Water Management Institute
4- Sheet

5- United Nations Statistics Division

6- United Nations-Water

7- Food and Agriculture Organization
8- International Commission on Irrigation and Drainage
9- Flows to sinks

10- Gross inflow

11- Net inflow

12- Landscape ET

13- Exploitable water

14- Reserved outflow

15- Available water

16- Utilized flow

17- Utilizable outflow

18- Non-Utilizable outflow

19- Out flow

20- Beneficial &Non-beneficial ET

21- Managed water use

22- Modified land use

23- utilized land use

24- Protected land use

25- Performance Indicator

26- Landsat

27- Tropical Rainfall Measuring Mission
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Abstract

OS>

Groundwater plays an important role in water supply for
domestic, industrial, and agricultural demands. In many
countries, the irresponsible and excessive use of groundwater
has led to serious problems and depletion and destructions of
aquifers. In some regions, as a result of pollution, groundwater
resources are gradually becoming unusable. Due to climate
change and the changing patterns of rainfall, river flows have
decreased, therefore decreasing the groundwater recharge rate.
This ultimately leads to increased pressure on groundwater
resources. Inefficiency and non-effectiveness of current
unsustainable practices are often the biggest challenges in
water management in arid and semi-arid regions. Ground
water governance is essential to tackle the identified challenges.
Governance has been adopted to control the sudden rise of
groundwater withdrawals. “Water governance” means rules
and practices for decision-making about water policy and
their implementation, i.e. the range of political, institutional,
and administrative processes through which stakeholders
articulate their interests. Therefore, concerns are considered,
decisions are taken and implemented, and decision-makers
are held accountable in the development and management of
water resources and delivery of water services. Governance
should be seen as a context where integrated water resources
management can be implemented.

Keywords: Governance, Groundwater, Policies, Challenges.
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Abstract

OS>

This study conducts a comprehensive analysis of the
various research with a focus on biophysical, socio-
economic, and geopolitical impacts of dams through
a systematic literature review for the period of 2000
to 2016. The major research databases were searched
and 110 papers were identified. 24 papers were
selected thematically and based on the period that the
research was undertaken. Based on this, the effects
of dams can be categorized into socio-economic,
biophysical, and geopolitical. Results revealed that
dam construction has both positive and negative
impacts on the aforementioned three categories.
The positive effects of dams include improving
livelihoods, life

infrastructure development, sustainability of areas,

expectancy, social cohesion,
preventing flood damage, creating new landscapes,
and building local institutions. The negative effects
include the displacement of indigenous populations,
destruction of life/landscapes, community conflicts,
cultural damage, or anthropological artifacts. Two
strategies were recommended for managing the pros
and cons of dams: 1) implementing sustainable impact

assessment, and 2) corporate social responsibility.

Keywords: Impact assessment, Sustainability, Sahand

dam, Systematic review.
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Abstract

OS>

The lack of precipitation data has always been one
of the major constraints on water engineering and
climatology studies. Hence, researchers and engineers
are always investigating alternatives to fill the gap of
data scarcity for ungauged areas. Nowadays, one of
the options for the researchers in this area is applying
global gridded precipitation datasets. These datasets
provide a gridded regional or global precipitation
data by collecting data from various sources including
gauges, remote sensing information, and numerical
models. The first step to use the datasets is being
aware of different sources of these datasets. The second
step is to select the most suitable dataset for a given
region. This selection is carried out by comparing the
extracted precipitation data from different datasets
with the existing gauged information. Given the
necessity of using the global precipitation datasets,
a brief description of the method of obtaining
precipitation data in each dataset is presented in the
current paper. Moreover, the characteristics of each
database, including the spatial-temporal resolution,
and time period of the information of databases has
been explained.

Keywords: Remote sensing information, Rain

gauges, Reanalysis, Lack of data, Numerical models.
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Increasing population and the ever-growing needs cause over W 9 Cumez gy o8l 3 AL sledsly (L))
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watershed health and sustainability are close to each other 597 Syl 5 Codls poade 95 dunlin 9 S5lugrds) (o3y=e
but there are some differences in between which are not clear oS amde Ol ol cl.?:.'sl Gy ol oy el
to everyone. Hence, the present research aims to identify, o - o L TR
clarify, and compare the concepts of watershed health and bl Jade gy O sLmulS)was—) 2blg3 a5 039> Ceadlus
sustainability. The conducted investigations indicate that the O aBle o il 9, 31 dsy o (Uls3 (b3L 9 eudaSoss
watershed health refers to the ability of the watershed to self- b3y sl 035 Olods b g Cewl =badie diolyd S £o4ae
maintain and recover its potentials after the stresses. This 3 5usl 039 G (L)) Glp dSGysbds s LSSy
conc.ept isa temp(')rary Process .clo?ely linked to watershed i) 3l dolo s 5 o ealizl S ) Syl
services. Thus, biophysical criteria are used to assess
watershed health and the results obtained from this health >
assessment can provide an early warning system for managers Lol 31> dolos (ansndl |y sl dilalu )3 392790 SSiiie 5 25
and policy-makers. Furthermore, the reason behind the Oloas 45yl pglus g1, O 2Ulgs ds &g 5 usnl 039> Sk
problems and stresses in watershed systems can be diagnosed. 89> & )‘Juglg )i_“,; Cleeds 09840 by po 3305l OM“T 2
Watershed sustainability is the ability of a watershed to

provide services in the future. Watershed sustainability is
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scale of the catchment area. A comprehensive understanding

a permanent process for which the social, economic, and
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of these concepts helps managers and policy-makers for
better management of the resources. _ .
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1- Watershed Health

2- Watershed Sustainability

3- Land Sickness

4- Elasticity

5- Organism

6- Ecosystem

7- Regional

8- Global

9- Landscape Development Intensity
10- Hydrogeomorphic

11- Landscape Pattern Index

12- Indices of Biological Integrity
13- Vigor- Organization- Resilience (VOR)
14- Pressure- State-Response (PSR)
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Abstract

Considering the severe water shortage crisis for producing
agricultural products, the concept of real water saving in
agriculture has been introduced recently. The reason be-
hind this is that many researchers have realized that many
approaches which are used for water saving in agriculture
(e.g., improving irrigation efficiency, and even improving
agricultural water productivity-WP) rely on the develop-
ment of modern water-saving irrigation methods such as
pressurized irrigation. These systems, when required con-
ditions or relevant context are not fulfilled, may not lead
to real water savings and may even cause an increase in
water consumption. Examples of these arguments, discus-
sion, and pieces of evidence are provided in the latest book
published by FAO. In this analytical paper following ex-
planation of the concepts, terms, the visions on real water
saving, and effectiveness of modern irrigation technolo-
gies in this regard, all the activities relevant to improving
WP, with the objective of water saving in agriculture, are
elaborated and discussed. The paper concludes that for the
purpose of recognition and selection of technical and eco-
nomical approaches effective on water demand and use,
water accounting framework should be set in a specific
basin. Also in parallel to the attention to the development
of pressurized irrigation systems in Iran, other approaches
and measures, such as agronomic practices for reducing
ET in agriculture (e.g. use of mulches, conservation agri-
culture, and proper crop rotation, etc.) should be select-
ed. Finally, for achieving real water saving, the WP index
should be evaluated based on ET and not based on applied
water to the field. This should be the necessary criteria in
selecting irrigation systems and other measures in regards
to their effectiveness on real water savings in agriculture.

Keywords: Water productivity, Pressurized irrigation,

Water saving.
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34- Crop Coefficient

35- Evapotranspiration
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