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Fitting a seasonal autoregressive integrated moving average model
to the drinking water demand of rural regions in Shiraz city

Abstract

Population growth today is most rapid in developing countries and it is linked with more drinking water demand.
Undoubtedly, awareness of water demand in future has an important role in managing of drinking water
supply,distribution and consumption. Time series analysis accounts for this fact that data points taken over time may
have an internal structure (such as autocorrelation, trend or seasonal variations) help us to understand or model a
stochastic mechanism that gives rise to an observed series and also to forecast the future values of a series based on the
history of that series. In this paper, first we identify an optimal Seasonal Autoregressive Integrated Moving Average
(SARIMA) model to the time series data of water consumption of Shiraz city rural subscribers, and then to evaluate
acurancy of the fitted model we do diagnostic checking. Finally by using the fitted SARIMA model, we will forecast
short-termed future values of the time series.

Keywords: Seasonal Autoregressive Integrated Moving Average model; time series analysis
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Relationship Classes for Non Revenue Water (NRW)
Modeling

Abstract

Present research was defined for investigation of leakage points in the water distribution network at
Rasht city in order to reduce the real case amount of Non-Revenue Water (NRW). In this research, the
Relationship Classes between the spatial data and non spatial data is a tool for communication
between coordination of water system elements related to NRW data. Therefore the relationship class
for water system elements is affected according to the type of connection (simple or complex) and this
method provides the access to the leakage points. Hence in present research the hydraulic model of
non-revenue water for analysis of water loss was defined in compliance with Geography Information
System (GIS) and by HAMMER & WATERGEMSS8.2 software under management of ArcGIS9-
ArcMap9.3 software. The result of this research is to reduce the amount of 200 liters per second of
water.

Keywords: Non-Revenue Water; Geography Information System; Relationship Classes; Hydraulic
Model.
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Water balancing Analysis in 2014 -2015 in Fars Province

Abstract

Factors Such as the Development of Cities and Urbanization, the Uncontrolled Growth of Population,
the Increased Costs of Potable Water supply, the higher Public Sanitation and the Reduced Water
Quality Highlight the Need for Maintaining the Water losses and Non Revenue Water (NRW) to an
Absolute Minimum. During the last decade, a large effort has been made by many organizations,
including the IWA, to promote new concepts and methods to improving efficiency in the management
of water utilities and, in particular, in the reduction of Non Revenue Water. The reduction and
sustainable control of non revenue water in a water supply system is more complex that many people
believe. It is necessary to look into the topic from a holistic and multi-dimensional perspective. The
key to developing a strategy for management of non-revenue water (NRW) is to gain a better
understanding of the reasons for NRW and the factors which influence its components. The
components of NRW can be determined by conducting a water balance. In this paper analyzed the
water balance components in 2014-2015 in Fars province in accordance with the International water
Association of patterns.

Keywords: Iran, Fars Province, Water Losses, Water Resources, Water Balance, NRW.
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The process of GIS system data collection, water distribution
networks, sewage networks and water and wastewater
subscribers

Abstract

The absence of a mechanized system, up to date, accurate and reliable management system, damage
annually to customers and water and wastewater companies directly. At present this can specially
due to water shortage and the high percentage of water loss in water distribution networks, is essential
for applied research in water and wastewater companies in the country. Therefore, the use of
geographic information systems (GIS) as one of the most advanced science and technology of
obtaining and management of spatial information in order to model and manage water distribution
networks is necessary and Any investment in the development and implementation of these systems is
completely justified and necessary.

Keywords: GIS; IT; networks; water distribution; sewage collection; subscribers.
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Ten years experience in using the UARL formula to calculate

Infrastructure Leakage Index

Abstract

The formula for Unavoidable Annual Real Losses (UARL) was published by the 1st Water Loss Task
Force in 1999, as a structured and auditable approach to estimating ‘how low could you go?’ The
equation was developed using the BABE (Bursts and Background Estimates) component analysis
concept, and the FAVAD (Fixed and Variable Area Discharges) concept for pressure leak flow rate
relationships.

In addition to estimating ‘how low could you go’ for Real Losses in any distribution system (subject
to lower limits for system size and pressure), the UARL permitted the calculation of a new non-
dimensional performance indicator — the Infrastructure Leakage Index (ILI). The ILI is the ratio of the
Current Annual Real Losses (CARL), derived from a Water Balance, to the UARL calculated from
the formula.

Since 1999, UARL and ILI have been calculated for many hundreds of systems internationally, and
ILI has been adopted as a key performance indicator by national organizations in several countries.
The UARL formula and ILI have been the subject of much comment (both for and against), and some
misunderstandings. The paper reviews these issues, to try to assist future users of UARL and ILI, and
Unavoidable Background Leakage (UBL), to better understand their advantages and limitations, and
when their use is appropriate or otherwise.

Keywords: Unavoidable Annual Real Losses; Infrastructure Leakage Index.
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o b Hlzd 3 UARL g UBL acslre )3 oad oslitol (sl yiollb polis ) Jgun

Infrastructure
Component

Unavoidable Background
Leakage

Detectable Reported Leaks
and Bursts

Detectable Unreported
Leaks and Bursts

On Mains

20 litres/km/hr

12.4 bursts/100 km/yr.
at 12 m3/hr for 3 days

=864 m3/burst

0.6 bursts/100 km/yr.
at 6 m3/hr for 50 days

=7200 m3/burst

On Service
Connections, Main to
Property Line

1.25 litres/conn/hr

2.25/ 1000 connslyr.
at1.6 m3/hr for 8 days

=307 m3/burst

0.75/1000 connslyr.
at1.6 m3/hr for 100 days

= 3840 m3/burst

On Service Conns from

Property Line to meter,

if customer meter is not

located at the property
line

0.50 litres/conn/hr*

1.5/ 1000 connsl/yr.*
at1.6 m3/hr for 9 days

=346 m3/burst

0.50/1000 conns/yr*.
at1.6 m3/hr for 101

days= 3878 mslburst

* for 15 metres average length

WYl il Qlia) (oBly <))an laadlye ¥ Joi>

Components of Unavoidahle Annual Real Losses at 50 metres pressure (metric units)

Infrastructure Unavoidable Reported Unreported | Unavoidable Annual Real Losses
C t Background Breaks Breaks UARL
omponen Leakage UBL rea rea
Mai 480 290 130 900 18 litres/kmiday/
amns litres/kmiday litres/km/day litres/km/day litres/kmfday | metre of pressure
Service 30 2 8 10 o8
Connections, main | . . . . litresiconnidayy?
litres/connfday | litresfconndday | litresiconndday | litresiconn/day
to curb-stop metre of pressure
c S;.”":E . 800 95 355 1250 25 litresfkmiday/
OnNections, curh- litres/km/day litres/km/day litres/km/day litres/kmiday | metre of pressure
stop to meter
. 0.5 to 2.5, depends on pipe Assumed as average of 1.0 for
Typical FAVAD N1 | Close to 1.5 materials and types of leaks UARL formula

Yot 528 ol 6Vls il Gl sl cdyyan ey 4 oad Jlos] clacasgise digy ¥ Jgis

Parameter Limits Lambert et Lambert & Liemberger & Lambert
al, AQUA McKenzie McKenzie
1999 2001 2005 2009
Density of Minimum 20 20 Removed No lower limit
Connections/km Maximum 100 Removed No upper limit

Average Minimum 20 25 25 See Graph

Pressures (m) Maximum See Graph

System Size Minimum Not stated Nc > 5000 Nc > 3000 Nc + 20 x Lm > 3000

UARL (liters/day) = (18 x Lm + 0.8 x Ns + : b ol ply UARL apslne glp Lol dlee
25xLp)xP.......... 2)

Yo
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Lambert A, (2009). Ten years experience in using
the UARL formula to calculate Infrastructure

Leakage Index. Water Loss 2009 Conference
Proceedings, April 2009, Cape Town.
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