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What is GIS Mapping?

¸ TheGIS mappingenableswater utilitiesto project positionsof water mainsonto a
computerizedmap surface,alongwith relevantdata suchas pipe material,diameter,
installationyear, groundconditions.

Source: Yokohama Waterworks Bureau
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¸ Usefulat variousstagesof servicedelivery from addresingservicedisruption,to
mainsnetwork analysisand renewal planning,to checkingvariousdata and
recordsof facilities,and more.

¸ Theweb-basedsystemis easyto useand canbe adopted regardlessof the size
of utility

¸ Thedata securityfunctioncanrestrictthe useof, and accessto the systemby the
user ID, password,types of data requested,data encryption, historical access
record, and others.

¸ Highlyadaptable to futuresystemupgradesfor potentialserviceexpansionand
modification, includingfor coordinationwiththeratesmanagementsystem

¸ Accumulateddata iseasyto transferwithintheutility.

Characteristics of GIS Mapping
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Basic Function 1 :  Simulation of Service Disruption and 
Turbidity Increase

¸ Simulate an impact of 

service disruption due 

to scheduled 

construction work
Display related information 

including affected mains 

length upon service disruption

Highlight the 

households to be 

affected by turbidity 

increase

Highlight the 

households to be 

affected by service 

suspension

Simulations can be made under the 

assumption that specific facilities have 

been modified/upgraded

Simulation results can be 

exported to Excel sheets

Data can be incorporated from 

other systems such as the rates 

management system

Construction diagrams, 

service ledgers, and other 

related data can be linked 

and displayed

Simulation function of turbidity  

increase & service disruption
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¸ Review the composition of

mainsnetwork

Highlight the range of water 

pressures in different colors

Highlight the areas of service 

disruption in different colors

Highlight the estimated range of 

residual chlorine concentrations 

in different colors

Basic Function 2 :  Network Analysis

Source:Public Enterprises Agency, Kanagawa Prefectural Government
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¸ Operable even when the server is down.

¸ Portability in the field can facilitate emergency response

¸ Work like a tablet computer with a rotatable, touch screen

Source: Saitama City Waterworks Bureau

Option 1 :  Mobile Device to Check Mapping Data
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⁸

¸ Two types of interfaces are available according to the needs of the utility
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Source: Osaka Water Supply Authority

Option 2 :  Two Types of Interfaces

1. Interface with detailed information and 

more advanced functions

2. Interface with simplified information and functions 

to maximize day to day operation



⁸

Source: Public Enterprises Agency, Kanagawa Prefectural Government

¸ Servethedevelopmentof mainsrenewalplansfor enhancedseismicresistance

¸ Estimateseismicdamage to mainsusingthe pipe material and diameterdata as GIS

parameters and the data of estimated seismicintensity,ground conditions,and

liquefactionprobability asmappingdata

Estimated 

seismic 

intensity

Grouping by 

ground  

conditions and 

liquefaction 

probability

Estimated mains 

damage upon 

earthquakes

Mains data 

(material, 

diameter, 

installation 

year)

Option 3-1 :  Seismic Damage Estimation to Water Mains
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⁸

Source: Chiba Prefectural Waterworks Bureau

Seismic damage estimation to mains via a network analysis support system 

Option 3-2 :  Seismic Damage Estimation to Water Mains

¸ Estimateseismicdamageto mainsby feedingtheinformationontheepicentersof

potentialearthquakes

1km

Enter information on epicenters

Number of 

damage / 1km

Estimated mains damage
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⁸Target mains Conditions that can be specified

Usage Administrative area

Material Liquefaction

Diameter Ground condition

Yearof installation Road for 
emergency 
transportation 

Degradation level Historicleakage

Renewal priority Corrosion level

Yes/No of 
polyethylene 
sleeves

Frequencyof
discolored water

The system allows the selection and display of the mains that fit 

specific conditions

Source: Chiba Prefectural Waterworks Bureau

Option 4 :  Mains Renewal Decision Support System

¸ Theutility can selectmainswith a high renewalpriority from the informationsuchas the

mainscorrosionlevel and estimatedareas to be affected by discoloredtap water. This

wouldsupporttheutilityõsdecisionmakingin termsof mainsrenewalplanning.
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⁸

Source: Water and Sewer Bureau of the City of Kitakyushu

Pipe failure record

Colored regional blocks

Service pipe branched out of distribution mains

Areas of service disruption

Reducing valvesõ database

Enlarged 

image

Network 

drawings 

Service ledger

Reports and planning documents

Facility locations

Option 5 :  Emergency Response Support

¸ Upona major pipe failure,

relevant departmentsfeed

themappingsystemrelated

information such as the

incidentõslocation and

causes,the mainõscurrent

condition, number of

affected households,and

the progressof restoration

efforts and emergency

water supply. This way,

relevant utility personnel

can check the necessary

informationin real-time.
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Source: Bureau of Waterworks, Tokyo Metropolitan Government

Option 6 :  Identification of Properties of Other Entities

¸ Functionto identify and projectonthemaptheburiedpropertiesof otherentities
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Source:Osaka Water Supply Authority

For Better Data Management 1 :  Saving Changes

¸ Registerfacility modificationrecord

- Savingchangesonfacility upgrades/renewalenablesreferenceto thehistoric

modificationrecord.

¸ Savetheentireregistryuponeachupdate

- Savingtheentireregistryuponeveryupdateenablesreferenceto thewhole

pipelineconditionat certainpointsin thepast.

13



⁸

Thumbnails make it easy 

to find necessary pages

Pull up the files on 

facilities from the 

GIS

Pull up the files 

of the specified 

document

Pull up the GIS of the location 

corresponding to the specified 

document

Pull up the GIS of the 

location corresponding 

to the specified 

document

Source: Public Enterprises Agency, Kanagawa Prefectural Government

For Better Data Management 2 :  Easy Access to Linked Files

¸ Features

1. Finding related documents

becomes easy by putting

togethervariousdiagramsand

linking them to the GIS

mapping.

2. Many kinds of diagrams data

canbe filed efficiently.

3. Confidentialinformationcanbe

safely storedvia data masking

and accessrestrictions.
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Source: Bureau of Waterworks, Tokyo Metropolitan Government

For Better Data Management 3 :  Online Access to 
Mains Network Diagram

¸ Functionto enableonlineaccessto the informationondistributionmains,servicepipe,

water metersand otherequipment

* Accessis limitedto specificcontractorsand developerswiththeIDand password.

* Informationonthecustomersand primaryfacilitiescannotbe viewed.
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⁸

Publish online information on service 

disruption, reduced supply or an increase in 

turbidity
Entering construction information

Source: Bureau of Waterworks, Tokyo Metropolitan Government

For Better Data Management 4 :  Online Access to 
Construction Schedules

¸ Publishon thewebsiteof theutility the informationon theconstructiondate, location,

nameof thework,responsibledepartment,and thecontractor.
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