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A brief story about the impact of |
geospatial technology in the growth of
urban water supply in Ghana

Kwaku Nyarko-Dokyi, msc. mchis

Technology & Innovation Department
Ghana Water Company Limited

Co-authors : Michael Nyoagbe, MSc. MGhIS  *~ .+
: Maxwell Akosah-Kusi, MSc. MGhIE

2
Organized By \ Ill Diamond Sponsors @ esr‘ {GE}» =
THE SCIENCE OF WHERE" &o Trlmble"

NSPS .-

0?5(4?"?5



R FIG WORKING WEEK 2023

" . T 28 May - 1 June 2023 Orlando Florida USA

mking Week 2023 Protecting Our World, Conquering New Frontiers
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TARGET 6-1

SAFE AND
AFFORDABLE
DRINKING WATER
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Raw water turbidity vs Alum dosage (2009-2021)

Challenges faced by GWLC a
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* Raw Water Pollution (illegal alluvial mining) 20 o B

* Managing huge network of discrete systems Eieerceizeccsesiezc s F

* High Non-Revenue Water S8SE8E8:58E5888:E88¢888¢8¢8¢8¢

. . e Years
* Operational Efficiency
. . = Alum Turbidity mg/L)
* Lack of mordern systems to manage commercial business.
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GWCL Profile

Ghana Water Company Limited (Act
o 1999 o 461 of 1993 and amended by LI
1648) — Urban Water Supply only

Ghana Water and Sewerage
Corporation (Act 310) - Public
Supplies and Sewerage Management

—0 1965

Water Supply Division of Public Works
o 1958 ® Department:
Drinking water supply — urban and rural

O 1948 @ Rural Water Development Department

® 1928 o— PWD (Urban & Rural Water Supply)
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GWCL Profile:

- 91 é 320 ‘t, 900,000

Urban Water Million m3 of clean Customer Connections
Systems water per year

213,500 & 5,000 O 43%

Kilometers of Network Staff Non-revenue water
Infrastructure
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The GWCL Business Process:

- 0 L /==
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®
Abstraction & Treatment of Treated water Transported Treated water further Cons.umers bl!led with
raw water from both surface through relatively larger distributed through network of applicable tariff and expected
and ground water sources transmission networks mains to consumer premise to honor delivered bills.
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Notable Solutions within last decade:

1. Geospatial technology for managing WDNs and Customer Data.
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Create required Asset Codes (Eg.
HYD - Hydrants, FM - Flow Meter)
and populate with relevant
Attribute Fields (Eg. DN — Hydrant
Diameter, SVC_State - Service
State)

3

Open Configuration
menu and connect to
CORS.

a 9
X A

Load Network

Connect to a GPS sketches onto GPS
Receiver and Create a .
Job . Logger prior to
) T—e o— fieldwork
SETTING UP A GPS 5
CONTROLLER/LOGGER

v

Begin mapping
process and ensure
good accuracies are
picked.
6

(S

>

Launch Magnet Field
on GPS logger.

1
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Open Attribute Table and
create relevant Dummy
fields in Source data

“Field calculate” (in Edit
mode) into correct
relevant fields

4

3

o
]
o

)

Launch ArcMap and add the Create Spatial join to
day’s field data, that is; populate Accuracy values
Export Point data as shapefile from .txt file
(.shp) and Raw data as a text
file (.txt) e o

2 DOWNLOADING,
PROCESSING AND
EDITING OF DATA
«
*
Launch Arc Catalogue, Load all
Export Magnet files to — ® | shapefiles from fieldwork into

Shapefile using Magnet
Office tools.

“cleaned” database. Begin and
Save edits.

1 6
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Begin Validation * Launch ArcMap

After a successful login, locate the web map on the
phone and begin the validation process

Launch ArcMap, load the Valves layer from database
and verify locatlons,

Launch Field
Maps »

Publish Your
"Service”

After creating the web map, launch the Fleld Maps
on the phone and add the GIS Server Connectlon.

Sign into the GIS portal in ArcMap and Publish the
valves map as a "Service” on the ArcGiS portal and
glve the map a sultable name. Share with relevant
groups before publishing

Create Web
Map »

Access ArcGIS
+ Portal

Launch a browser (Google Chrome) and open the
GIS portal with URL
https://gisserver.gwegls.comfarcgls

L.ocate the map published and create a Web Map on
the ArcGIS portal.
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Navigate to the location of valve. At the location,
the valve to be validated will show on the map.

Locate the web map of —
R N
your District, open and
download offline map.  —
\\o

Launch Field Maps on the -
phone and enter Login
detalls,

Tap on the valve and tap on “Edit” to

validate relevant fields. (Choose from

" SVC State field, the appropriate

—._ condition of valve). When done,

accept (V) the changes and move to
the next valve.

After field validation,
connect to an intemet and
~

~~ synchronize data.

How to validate the
valves?
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Data

Fuom i 19port miamed, the trarm & atsle 10 ety the locetan of

The map Is downloaded in ArcGIS Reconciliation « * Find the Location
package information format Lavect) the lomimoaded mup W) Compere atiButes, o
T Tl et g hmirvar, Iwtiw aim innlms s D 1amin may hivvs 1
Oats S e lahage by walvg o 1he pipebne s tony The mappiog

(.pkinfo). ey s AUee e atern, wilh B dete on e
Lterpeinn, 1he dete hom the Buntateatage mapping »
oF the BurstVeakage Degons ot this stage Fputtng the e e Dyt
umw'".u" s repovinl

Thewy i) S0 Ljackate Thie Cata o0 the Doter oo ise,

In the Overview menu, click on the Open
In ArcGIS Desktop drop-down arrow and o
choose Open in ArcMap.

Isolation &

e Launch the downloaded map DWS AtosoTIN » Proparation

and open the Attribute table, &Anslysis o

AW the dhasiibspand, the dlata un She sebee ol bw
represeried Into graphs, tamies s ple onants fer
@ Parther sppreciotion, T dsta s damnlosded Mam e
A

. Scroll to the extreme right and locate <ondle B pvenfiniie R oradlan o
m\ o the Last Edited Date field to determine 5
which changes have been made.
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wHves are sted 1o mnbse waler la e wheve a8
MUY winhaul velves are upeced 10 dlaks That wechon
of water. The tme for lsoletion Iy captined. From reconds
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Maintenance
Navigate to the Content menu and

locate the web map and opeén it, o

Syncing &

Submission ® Repair Works &
Compare the various fields with that of Mapping
open a, browser, |Og In t.O o 0 the En!erprlse database and make the e s Wwn """"'"'""' wih ""' '“"l"m;'" O MW, EATY HIT I RN 1) et e edTinn. Easesin
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Geospatial technology employed in operations:

* Asset Validation: Digitization of water distribution network.
* Valve Operational status monitoring and update.

* Pipeline maintenance.

* Leakage reporting and management.

* Integrated network modeling.

* Water quality monitoring.
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Integrated Network Modeling:

* Managing and understanding
hydraulic behaviour of network

* Simulate expected outcomes on
extensions/amendments

* Future predictions
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Notable Solutions within last decade:

2. SCADA Systems for hydraulic data acquisition and management.
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Notable Solutions within last decade:

3. Development of Customer Based System for managing Meter Reading,
Billing and Collection.
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Some Results of Geospatial Activities (Year ending 2022):

P|peI|nes km 11,340 13,500

9,819
1,349

P4,496

Water Quality Sampling Locations (Nr.) 15,596
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Other Geospatial Opportunities:

Barekese Bathymetric Aerial View

d 5[ ASuminya\ .. .
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NRW - 51%

Year 2017
34.8% Revenue

Conclusion:

Impact on Operations/Business

NRW - 43% Year 2022
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