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General Background Of PWA

The Palestinian Water Authority (PWA) is 
the official body which regulates and is 
responsible for overall water and 
Wastewater  sectors in Palestine



To ensure efficient management& Planning for 
water & wastewater sectors.

PWA 
realized since established the need to establish 

a Comprehensive Water Information System
that includes all available water related data

PWA Needs for Water 
Information System



Main purpose of the WIS

To create a software environment which 
allows for the ease of recording, archiving 
& manipulating a wide variety of technical 
& scientific water – related information that 
are geographically spread and vary with 
time.



General Database Concepts



Databases

By definition:
An organized or structured collection of data 
arranged to allow a set of activities to occur, 
and so it can be accessed and altered in an 
efficient manner



Purposes of a Database

Reduce data redundancy and 
inconsistency
Allow for easy access to the data
Allow multiple users access to the same 
data
Data security and integrity



Database Management Systems

Database Management Systems (DBMS) 
are often confused with Databases
For Example:

Microsoft Access is a DBMS. The database 
engine is a Microsoft Jet Database
The Borland Database Engine is used by 
Paradox and dBase



Database Management Systems

Provide:
A way to define ‘containers’ to hold data (ie. tables)
Methods to search, sort, insert, modify, view, and 
delete data
A graphical user interface (GUI)
Enforce Referential Integrity Rules
Manage simultaneous data access among multiple 
users
Analyze relationships



Common DBMS

Microsoft – Access, SQL Server, Visual 
FoxPro
Oracle
mySQL
Paradox
dBase



Relational Databases

A collection of data indicating relationships 
among data elements

More simply, a collection of related data
Data Elements:

Fields
Records
Tables



Normalizing a Database

Normalization is the process of refining a 
database structure to improve its speed 
and data integrity.
The main purpose is:

to limit redundant or duplicate data 
to group related columns of data

Normalization is a step by step procedure



PWA Databases



Database Design Objectives

Provide a secure, central location for storing 
water related data 
Provide easy methods of importing, exporting 
and viewing this data
Provide a method of linking data of different 
types, eg. water level data with stratigraphic 
information



Characteristics of the WIS at 
PWA

Point related data
Data: spatial and time series data
Data Includes: WB and GS data
Relational DBMS
Outputs: graphs,reports, maps
Data export to Excel
Interface: Arabic and English      
Security: Different User levels
Designed for GIS



DATA

Waste Water

Water Supply & consumption

Rainfall Data

Climate Data

Population

Projects

Communities

Miscellaneous:
Reports, prices,
census

MOA

MOP

MD

Muni.

Loc Gov

PCBS

EQA

NGO’sNGO’s

Source



PWA Hydrogeology Database

Well & Springs Master Data
Water Level Data
Water Quality Data
Lithology Data
Discharge
Well Abstraction
Pumping Test Data







Conceptualization of the 
Hydrological Databases

Location Info

Pumping Test  Info

Well Completion

Water Levels

Water Samples

Well Abstraction

Lithology

Wells Quality. 
Analyses

Springs Quality 
Analysis

Spring Discharge

Well Logs

Level 1 Level 2 Level 3



PWA Rainfall Database

Raingauges Master Data
Daily Rainfall
Rainfall Intensity 
Climatological Data (Evaporation, 
Temperature, Relative Humidity, Solar 
radiation…etc)



PWA Supply& consumption 
Database

Purchased Water
Local Produced Water
Consumed Water
Water Prices
Water Losses
Connected & Non Connected 
Communities



PWA Projects Database

Projects Types (Water, Wastewater.. etc)
Projects Status (implemented, ongoing..etc)
Donors
Costs
Beneficiaries



Designed for GIS

All of the data in the PWA databases is 
related to a location
Having the location of each event as the 
‘starting point’ for our data collection, 
make our databases GIS friendly



Geographic 
Information Systems



Why PWA needs GIS

To track and use information on water resources, 
facilities, operation, maintenance, management, 
planning, and to assist in policy and decision making. 
Examples:
Water Resources Tasks (Models, Monitoring, 
Management plan, etc.)
Engineering Tasks (Water and Wastewater Designed 
Facilities)
Construction Tasks (Wells, Conveyance,  Reservoirs, 
etc.)



GIS SOFTWARE in use at PWA

ESRI products:
Initially started with ArcView 3.1
Currently use ArcView 3.3 and ArcGIS 9.1, (ArcMap, 
ArcCatalog & ArcToolbox)

Extension:
Spatial Analyst - Adds grid functionality to GIS
3D Analyst – Adds tin functionality and 3d visualization





Future Directions



Future Directions
Data

Continue to QA/QC the data
Collect more relevant & accurate data
Disseminate more reports & publications 

Database
Convert to Oracle DBMS
More active and user friendly Database
Improve connectivity with GIS software 



How Can PWA WIS 
serve EMWIS



Direct links to Databases
With defined access, Users can easily 

View Data either tables or graphs
View maps
Make Queries
Print already Designed reports



Viewing data table



Viewing graphs



Viewing  logs sketch



Printing Reports



Wells in Eastern Basin categorized 
according to ownership:

Palestinian Ownership

Israeli Ownership

Mixed Ownership (Pal. + Israeli)

Viewing Maps



Annual Water Elevation 1984-2000

Monthly Water Elevation

Herodian
1



Providing published reports& Maps
Summary of Palestinian Hydrologic Data
Series of Water Supply in West Bank
Water Resources in West Bank
Wells and Springs Field Book
Wells inventory
Several Published Maps





Wells and Springs Field Book



Published Reports



Well Inventory



Published Maps



Thank you …


