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The lack of water is one of the most important problems in many African
countries.

In the past this problem has been faced with the help of Developed Countries aids,

carried out by means of many different help programs aimed to improve the number
of water wells and acqueducts.

In the past this problem has been faced with
emphasis on technical infrastructures, such as
wells and pipelines without any care of the
environmental issues

Advantages:

@ initial water abundance

@ agriculture improvement

Disadvantages:

@ water salinity

@ soil salinity

@ loss of water potability

@ |oss of natural environment and agricultural
areas.

This is a classical example of unsustainable
development and the approach must be
definitely changed




It is necessary to simultaneously:

@ design well made water supply systems and structures;
@ involve local people and communities at all levels:
@ project definition
@ infrastructure construction and management
@ environment and landscape management
@ software used in all these phases
@ monitor environmental situation before and after the interventions taking into
account ecological dynamics;

The use of suitable technologies and the application of technical solutions tailored
to the local people ability are crucial and directly involve the software solutions to
support water management designs and planning.

- the software used in the projects we present are mainly:
s software to design and test water supply systems

s GIS software to manage and control the water supply systems and to manage
and monitor the areas



Free Data and software

These projects are carried out using free data
and software

Advantages for developing countries

1. economic
2. no commercial politics or connections

3. knowledge acquisition

all this facts allow us to work to guarantee
their autonomy and independence, that is
their development

Documentation and education



It is important to underline that in developing countries the land knowledge is
particularly difficult, often base cartography is not available or it is old and
without metadata, while GIS and cartographic tools are unknown.

Often the Datum definition for available cartography is unknown

As it happened at the beginning of GIS history, in western countries, the lack of
data can be the real bottleneck for GIS spreading

Apart from technical issues, land planning in developing countries is complicated
by many problems like corruption, scarce law respect and political instability

However, sustainable planning cannot begin properly without a GIS, a base
cartography and land use information.

It is particularly important to use local cartography in local professionals
education in developing countries as they do not feel comfortable with
data from areas they do not know.



In this work the use of GRASS and GFOSS in different projects in
» Rwanda

@ Tanzania

The focus is on the potential of FOSS GIS for

» data management

» digital technologies spreading

» education of local people to approach problem solving with
software use

@ training local users for specific software

Problems and difficulties are also underlined.
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RWANDA:

Muhura district is interested by different projects carried out by the NGO Movimondo
"Movimento per la lotta contro la fame nel mondo” supported by DICA (Department of
Civil and Environmental Engineering) to improve water sources.

In the 90's Rwanda was the interested by
one of most bloody civil war ever and is
still struggling to recover.

Civil war affected not only humans but
also natural environment.

The construction of new wells and water
supply system has been carried out with
good results, but the management of the
single sources or water supply system is
now fundamental to maintain their efficiency.

Movimondo needed instruments to design,
map and monitor wells and new water supply
and FOSS has been used to answer to
their needs.

OF THE
CONGO

d‘.ﬁﬁ

k"":

DEM. REP.

]
Waiean  Ruhengeri
Harisimbd

"Gisenyi

Jibuye

“Gitarama Kibungo

Butare®

JSyumba %

N

Muhura {

® f

KIGALI ]
* N

RWANDA::




RWANDA:

high population
density

land
exploitation

water
management

MUHURA ENVIRONMENT PROBLEMS

agriculture
desertification

excess of pastures erosion

deforestation biodiversity loss

hygiene (malaria)

management

distance of villages from sources project
planning
water supply networks



Main goals of the work

- Create a system and a procedure to design and manage wells
and water supply systems

- Optimize resources and reduce costs
- Education

- To use simple and easily replicable image analysis techniques
to produce a land use map of the Muhura area

- To collect all the available cartography and create new
multitemporal information useful to:

- carry out the current project

- analyse the land changes through the years

- create a specific GIS tutorial for local technicians training.

RWANDA::



RWANDA:

Epanet software was used to design and verify new water supply systems and to map
and manage existing water supply systems
GRASS has been Ised-{o .

bund an archlve of the emstmg&artography

bUI|d a map of the water supply systems c

'bund a mapof the en\nronmental changes espeC|aIIy fefe%Ulbutlon using
multitemporal satellite mformatlon =c =

educate people to GIS using FOSS

—

In the Iong%n the goal is to help Muhura dlstrlct to carry out ‘sustaihable planning” in
Wthh Iocal people are directly involved 2

Many_prbblems have been encountered to involve other people both in"the university
and in the NGOs to switch from proprietary software to FOSS. The resistance seems to
be more at European level... :




GRASS and EPANET

ﬁ GRAS .0 - Monitor: x0 - Location: Rwanda

GRASS PROGRAM: profile FLOTTING PROFILE
MOSE | Left: DO ANOTHER

BUTTOM | Widdie: CLEAR DISPLAY

MEM Right: QUIT

A From { 52857067, 051004882 to { 529371.24 9811478.64)
047

—l_l_.—|_|—|_|—|—'_

sl : oA L. ; = om § 52932124, 9511434,49) to { BI0E01.63,9810419.01)
H:\profilo_prova_A.txt - SciTE :

File Modifica ©Cerca Visualizza Strumenti  Opzioni  Linguaggio  Buffers  Aiuto

DR & % BRX| o x| Qqr ; : * ik

Profile A of srtmlBrighetti i 7 _'_'_"'_l_‘—'_'_‘_r‘_'_‘_._l_‘_'_‘—'_l_l—l_
From (528465.40054162, 9809335.665913133) to (530491.679 % ; ¥
Jtats: Count = 69, Min = 1633, Max = 1352 [ crig 7 E

dist walue east north g

.0oooo0 1687 528465.400380 9809838. 665793 3 i om { 53:'?34.05.951&‘1'53.15) tD { 533??5.23,95122?3.35]!
000000 1637 525495.397497 9809368 .665410
42 .421623 1708 520525.394114 98095595, 002027 i . ! 8L ; :

54.543245 1755 528555.390731 9809925, 6558644 ; 3 . -

127.26483658 1755 528555.387345 93809953.655261 B : :

165.6586491 1755 525615.383965 95095958.655261 i 3 ; : : _,_|—'_'_'_—|_'_'_'_'_|——l_‘—-—
192 .072066 18509 528645.380582 9809985.651878
234.281069 1809 528675.377199 95310018. 645495 L
Z276.555144 1809 5Z8705.373516 29810045.645112 ; i - -

3158.8658413 1836 528735.370433 2010078.641729 Lyl { 53!3522.3’9,?!512{'95.?5} tl:' { 533115.25,%.19}
361.207101 1836 528765.367050 98510078.641729
354.144131 1836 528795.363667 9510103.6353347
4Z6.332031 1552 S5EGG25.360255 29510135.634964
468.562137 1851 528855.356902 9510168.631581
510.8253981 1851 528885.353519 9510168.631581

534.074583 1829 5E58915.350136 29810198.625198 _ﬂﬂ’1r1_Lﬂ‘ﬂ,JrfJr_Fr_#_ﬂ_i—xqi_L—hJ_J_J_:___h_
S576.216197 1529 5285945.346753 9010228.6024515
618.396103 1533 528975.343370 9310258.621432
660, 606965 1800 529005.339987 9310253, 615049
TOZ.5453206 1800 5E9035.336604 9510255.615049
TZ26.141214 1800 529065.333221 9510318.614666
T768.288263 1779 529095.329835 9810348.6112583
S10.463963 1779 5E9125.326455 2810373. 607200
§52.6064063 1779 529155.323072 2810378, 007200
876.086109 1733 529185.319689 9310408, 604517

B

e
DWW -1 @b W
O O

B
(s

e
BN - A, R

li=19 co=45 IN5 (CR+LF)

" "University of Trento



Satellite images

Landsat3, 20 august 1980, res 60 meters
Landsatb, 20 june 1984, res 30 meters

Landsat4, 22 december 1990, res 30 meters

Landsat/, 8 july 1999, res 30 meters
ASTER, 9 september 2005, res 15 meters

FAO (Africover)

Land use map
Geology map
Urban centre map
Roads map

Topographic map
1987 by Belgium Institute Geografic Nationale with Rwanda
Geografic Institute




Analysis of multitemporal changes for
“Banana trees”, “Fields”, “Forest”

ASTER img_e, ) %e tember 2005
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TANZANIA:

Pemba Island is not far from the most famous Zanzibar Island, but for many different
reasons it has not the same appeal for tourists.

Pemba has been repeatedly interested by severe cholera and other epidemic
problems.

Chake-Chake in Pemba is interested by a project carried out by DICA (Department
of Civil and Environmental Engineering), ISF (engineering WIthout borders) and
Fondazione De Carneri to monitor water quality.

- Pemba has monsonic climate, low natural water
reserves nad many forests both coastal |
(mangroves) and inland (esp. mango) that have

2 been gradually destroyed both by Iocal people and

. TANZANIA : -
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Main goals of the work

- Create an archive of wells and water supply network data to
manage them trying to reduce health risks

- Optimize resources and reduce costs
- Education

- Use simple and easily replicable image analysis techniques to
produce a land use map of Chake-Chake district in Pemba

- Analyse land changes through the years trying to connect them
to water and environmental problems

- To collect all the available cartography and create new
multitemporal information useful both to carry out the project
and to obtain local data for local people training.

- TANZANIA : :



TANZANIA

FOSS software can help to describe land use changes

Epanet software has been used to verify existing water supply system,
GRASS to map the area

GRASS helped to carry out a first investigation about land use changes tied to water
availability problems

GRASS and QGIS have been used
to map GPS points

GRASS and FOSS have been used
as an aid to spread technical
software in African areas (people
showed great interest also in CAD
and software to assist design)

Great helpfulness from local people
to test FOSS as an alternative to
proprietary software, while (again)
perplexities came from some
European Universities and NGOs

staff. .- TANZANIA : :




TANZANIA

The possibility to use GRASS has been investigated also by means of direct
contacts and courses given to selected personnel coming from Africa.

The direct contact has allowed the organization of courses tailored both in the
choice of the right software solutions for the tasks at hand and in the choice of the
lectures' topics.

A course in Italy has been attended by selected Tanzanian personnel whose task
is to spread the knowledge of GIS and FOSS when back at home.

To involve local people the strategy was to decide together how to carry out the
upgrading of the local Tanzanian computers, to provide the necessary hardware
using dismissed but still working quality proof parts of computer of our faculty and
to simulate the whole intervention, both hardware upgrading and software
installation on a test machine in Italy.

The same has been done later in Tanzania using the computer selected to
become the GIS server.

- TANZANIA : :



TANZANIA

This approach allowed us to develop a more profound awareness of the Tanzanian
technicians base knowledge and abilities to tailor hardware and software solutions
following their need and their requests.

Installing, uninstalling and installing again computer components in the test
machine side by side with local African personnel is useful because while dealing
with computer components we also learn how to solve problems together and to
create a relation.

The “handcrafting” atmosphere which naturally bears when working together using
hands near a small mountain of hardware components helps to develop a good
relationship.

The choice to give them recycled components to upgrade their existing hardware
instead of a whole new machine has born directly from these considerations.

- TANZANIA : :



TANZANIA

Those people have been taught also in Pemba by Italian GRASS skilled user

The participation of the people to education is fundamental to obtain the best
result and to encourage them to try the solution of free software.

In this way FOSS experimentation is a choice and not an imposition and they may
be able to compare it to commercial solutions and to test if FOSS can be a
suitable alternative.

A set of Chake-Chake (Pemba) data was prepared specifically to train Tanzanian
professionals.

- TANZANIA : :



TANZANIA

The need to tailor software solutions to special projects can be addressed also by
means of special editions of GNU/Linux and GRASS Live DVDs and installation
DVDs.

This kind of DVD can be created exactly with the applications needed by the African
partners whose advices can be taken into account to transform the installation in
something more familiar and addressing the most important issues they need.

Tailored installation DVD can also help to overtake the lack of Internet connection, a
problem that often limits the spreading of FOSS in African countries.

In the case of Pemba, a live DVD has been used to give them last available
versions of GRASS, QGIS, Open Office, and some other software following the
indications of Pemba partners.

The live DVD has been used to install Linux in the hardware upgraded computer in
Pemba.

- TANZANIA : :
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CONCLUSIONS

In our experience, to improve FOSS use in developing countries we need to:

Convince European partners, more than the African ones, that FOSS is almost as
good as proprietary software and it is better under many points of view

Involve African partners in all the phases of the FOSS introduction, from Hardware to
Software choice and installation

Tailor solutions to their exigences as much as possible

Foster specifically tailored Live DVD production

Create specific datasets to train people on local areas data

Choose reliable partners, i.e. motivated partners

People are the key element of FOSS spreading so they must be individuated among
those who have the basic skill to begin FOSS diffusion and, above all, they must find

really useful to use FOSS, maybe in just one application, doesn't matter which one...

Underline the fact that they can use FOSS as an alternative to test its potential but
they must not feel it as an imposition



