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REPORT ON THE SCIENTIFIC ACTIVITIES
OF THE

Introductory Mathematical and Computer
Modelling Course for Ecologists in Africa

1. BACKGROUND )

The training course on "Introductory Mathematical and
Computer Modelling” was devised and proposed by the "“AFRICAN
FORUM FOR MATHEMATICAL ECOLOGY (AFME) in November, 1990; Trieste,
Italy.

It was proposed as part of the FORUM's initial activities by
taking into account the nature, extent and magnitude of
degradation of Africa's natural systems; considering the hazards
that befell on all forms of life as a consequence of natural
system's degradation; recognizing the utmost need of theoretical,
methodological, and technical potential and know-how; affirming
the ultimate necessity of trained and skilled human resource in
the field of Mathematical Ecology in Africa and confirming the
potential contri-ution of Mathematical Ecology as a tool to

approach ecological problems in the continent.

The course mainly focused on the under 1listed three
objectives.

- to bring together scientists working in the field of
Biology, Medicine, Agriculture, Statistics, Mathematics,
Environmental Physics, Environmental Chemistry, Economics,
Geography, Sociology, Environmental Management, etc. in
order to enhance multidisciplinary approaches to solving
ecological problems in Africa.

- to intreduce the present role of Mathematical and Couput~-
modelling in carrying out ecological / environmental /
develonmental investigations in Africa; and
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- to encourage the inclusion of Matherzhiez'! 3Icclagy n tha
Curricula cf 2frican Tnectitutions cf Nigher ‘esarnia~ in

Biolegical and Social Sciences.

The proposal's validity was kindly recognized hv the I7%S
(IIEM) wvhich incorporated it in its vnrkshon and trainirn~
activities of 1991-92, It was at last realised with *+ho
upport and snonsorshin of UNIDT/ICS, SADPYTT, TATn ~7r

s
THEP, the SAPAM and Sciesnca Thonliv of 2Adic Absba Trieearodie.

Externally, the progress of the programme was Qirertaesd -7
coordinated as well as was rendered with unres-rved wnr-?
technical and material support of Prof. Enrico Feoli (C.E.T.2X.,
Italy) and the ICS office, Trieste, Italy. Mr. Elion-I‘housea, >,
(Vice-Chairman, AFME) actively followed the prorress ar’
Kiflemariam Melake (Secretary, AFME) crganized and dirrnc:-~3 i%
locally. Its coordination and materialization rravi-e~

persistent efforts and devotion,

2. COURSE CONTENT

The course embraced theoretical, methcdoleonizal an”
technical aspects o©f Conservation, Epidemiology, Pecource
Management, Water Quality Management and Introduchnr:
Mathematics. Although the content of the course was hichly
diversified maximal efforts were made to deliborate a5 2
scientific concepts of respective disciplines. Concents -7
modelling and t%.ir practical utility either in recearch en-

training or in any venture to approach problematic e~vivonmon'-
issues were significantly stressed. Speakers werz mainlts frnn

g

Africa and Europe. Their preparations, presentatione and a%il
to attract the attention of participants were found to be i .
According to evaluative comments of participants (oral anc
written) processes of 1lecturing, discussions and problenm

assessments were rated excellent.

Tonics that wera covered within the duration incloa-

3
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On 2.1. ECOLOGY, CONSERVATION AND RESOURCES

2.2.

2.3.

2.5‘

a.
b.

Ecoloaical problems in Tropical Areas.
Conservation and Apnplied Ecology in The Tropics
By Tewolde Berhan G.E., A.A.U., Ethiopia.

EPIDEMIOLOGY

a.
b.

Introduction to Epidemiological Modelling.
SI and SIR Models

SIS and SIRS Models.

Sexually transmitted diseases.

By L.S. Luboobi, Makerere University, Uganda.

-

INTRODUCTORY MATHEMATICS

ae.

Introduction to Modelling, Population Models and
Framework of Modelling.

Linear and First Order Differential Equations.
Simple Interacting Populations and Equilibrium
Analysis. ‘

Stability and Classifications.
Prey-Predator Models/Competition/Epidemics.

By I.K. DONTWI, University of Kumasi, Ghana.

ECOLOGICAL DATA ANALYSIS

a.
b.
C.
d.

Analysis of Ecological Space - I

Analysis of Ecological Space - II
Modelling Vegetation Climate Interactions
Presentation of Multivariate Data Analysis
Software I and II.

By Sun Chen Yong, IIEM, Trieste, Italy.

MULTIVARIATE DATA ANALYSIS TECHNIQUES

a.
b.
c.

ordination Methods and Data Analysis - I
Ordination Methods and Data Analysis - II
Demonstrations of Computer utilization and data

analysis.
By Zerihun Woldu, A.A.U., Ethiopia.
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2.6. EMVIRONMITM™AT, PDOBLEMS AND LIFE

a. Fcologirrl perspectives of environmental problers 2~
life

b. Drou_ .t proklems and Models for droucht moniterino

c. "Droucht hvncthesis" and rates of envircnment=sl
changzs

d. Ecolooical menitorirg, MNanagnment apd "Tnfarma*ion
Theory".

By Kiflemariam Melake, A.A.U. Cthiopia.

2.7. YUSATIER MANRTS AMD TANS DANGET FODRCACTING

a. The Area Ralancine Fi~ure in Periodic Rrna malanai-o

-~
o
.,
*
fee)

L

Tachnione,
Tachnique

c. Demonstrations of the Mew Are=x Cnl-zulotion Prakle s
(NACHM} and rmajor error sources cf the F.:il.

By J.G. Wairoto,” Meteorology Departrent, Xeonva.

2.8. ENVIROMNMENT AND BIO-PHYSICAL PHEIOMEIA

a. Dispersion dynamics of two species irn 2 oS Iotchaialndei Eallabblcs

space and Periodically fluctuating Enviranmant -

tem v e .
Balwohetatahaliad Sht ho

b. Dispersion dynamics of two species in a':

space and Periodically fluctuating Envizonpent -
By A. Elion - Mbotessa, DGRST/ORSTOM, Conuo.

In addition to these lecture sessions:-

1. There took place computer demonstrations and practicals.

2,

Participants presented brief reports dealing with thelr

On

current activities- Fheir presentations not only encbled
them to share their knowledge and experience, but also cave
tham the opportunity to evaluate their research techniquae
and methodology.

Sunday December 6, 1992 (9:00 Am - 12:30 Pm) particinenis
vieited the Natnral [ietary Museum (2.7.77.) 27 77
Martianal Museum, Addis Abaka, Further giait wro o matA o the

prarimnal In~%itute of Yealth, Addi~ Mhoha.
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4. A separate discussion session gave the participants an
opportunity to evaluate, comment and suggest on the
activities, progresses, achievements and weaknesses of the
Forum. Moreover, issues of environmental problems and
shortage of trained human resource as well as the academic
level of African Higher Institutions were assessed.

3. TIMING AND DURATION OF THE COURSE

The duration of the course was formerly planned to take
place from 25 November, - 7 December, 1992. Then each lecture
and practical was programmed with a time duration of 1 hour. A
number of visits and excursion were also proposed. Nevertheless,
at the final time of preparation there followed communication
problems and late arrival of fund. Due to these, participants
couldn't get their travel tickets to arrive on time. Certain
unforeseen local organizational problems, relatively magnified
the problem.

In order to solve these problems, the starting time of the
course and its duration were changed to 1-9 December, 1992.
These were accompanied by making the course intensive and by
alloting a period of 1:30 hrs per lecture and/or practical.
Daily academic activities started at 9:00 Am and ended at 5:30 Pm
in most cases (but at 6:00 ?m in some cases) including lunch and
coffee/tea breaks. The only free day was one-half a day on
Sunday 6 December, 1992.

4, COMPOSITION OF PARTICIPANTS

A total of 26 Scientists and one supportive staff attended
the course. (please findl herewith attached a copy of the final
list). This is 70.3% of the total 37 invited and expected number
of speakers and participants. 6f those who were not present, some
regretted due to official or personal reasons, while some others
attributed to communication problems eventhough their travel
tickets were sent.

In terms of the diversity of field of specialization,
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ToTRisisnnte vars frem Botany, Zoology, Feoloav, Mathemabino,
“ercaranhy, Unidaniolnov, Riophveics, Cartogranhv and

Trviranmental swyrvevinag, Medical health, Veterinar: Sciance,
Tiztavias, Limnolooy, Bicstatistiecs, environmental scionces and
Taractry, The ocb’sectives to bring together a aroun of
seecisrlicts from difforent  disciplines  undoubtedly e

meFars Y ionR
" S LYy nag,

“his ~~nortuni it created an academic arena vhich farilitaceld
twsiooniaretandipe arone the narticipants and by and large thov
1Y vnavacaryadly oo vmavies Fhs rrorssed idsn af myliidicnindinacy

[ Oe

armrassc A aeplonical rrohlems,

S. QYTTMITNSTYE RFMARKS

This introductory course enabled to introduce the roles of
Mathematical and Comouter modelling in training, rasearch and
proactive or reactive measure to tackle ecological prohlems, 7T%
also facilitated the coming' together of a oroup of African

scientists of various different disciplines.

athematical Ecology as a branch of newly arcwing science
and its contribution as a tool to ecological problems was lit+le
known not only in Africa at large, but also around the are~ wherre
this course was conducted. The course provided a prelimin-r=-
ooportunity to introduce its essences and relevance ir
Institutions of Higher learning with special eninphasis on
Biological ard social sciences.

Based on data from ccrments of participants, spcakers, and
auditing staff of A,A.U. as well as from its progress and outcrma
the course was a success. Its success makes happy n<t only the
organizers but also all those who supported its financially,
materially, technically and morally.

Marenar, apaakers ac well as narticinante have nrynnaacs

[N S
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a. A4 treo sponser ~rernizations and individos s wha 272 troirx

bec* for the r2alization of this couvrse k2 aiven thajr Tin

4
0
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nect and acknowladcement.
. b. Such a course sheuld ceontinue regulerly by ceorrecting the
wrohlems encovmterad in this course and by ircormavatine

ainants ard eneakers Ifrom nther wacicns,

vy

irded as a proceeding nf tha onvesas

c. The teaching matreri=ls be
with the Xkind and unreserved cosverction -~% gponen™
organizations.

3. the next activity of the FCRUM be held in ¥Yampala {(Ucaanc-)
with its l~~2! coreanicar - 2rof, L,8, Lubnobl,  lowever,
the secretariat should rerain station=2 in Add's 2h-ha,
Ethiopia.

e. The material, financial and technical preblers of tho womi™ ha
resolved through the active participation of its mombhare
and with the kind support of fund deorating T~ternptiorn-]

Organizations - so that its long tarm ol conld bo

.

realized.
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AND MARINE SCIENCES AND TECHNOLOGIES
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1-9 December 1992
University of Addis Ababa,
Faculty of Science, Ethiopia

Tuesday, 1 December

9:00 Welcoming address
Teferi Gemetchu
Head of the Biology Department

Opening
Professor Alemayehu Tefera

President of the Addis Ababa University

Presentation OEA
Livingstone S. Luboobi

Presentation of AFME
A. Elion-Mboussa
Vice Chairman of AFME

10:00 Coffee Break and Registration

11:00 Ecological Problems in Tropical Areas
Tewolde Berhan G.E.

12:30 Lunch Break

14:00 Introduction to Epidemiological Modelling
L.S. Luboobi




12:30

14:00

Coffee Rreak
Environmontal Preblems and Tife - I
ednsedsy o 2 Danembar

&

Analysis of Ecclocical Space

Sun Chong Yong

Coffee Break

SI and SIR Models
L.S. Luboobi

Lunch Break

Ordination Methods and DBata Analysis (I.)
Zerihun Woldu

Coffee Break
Introduction to Modelling, Population »}odels and
Framework of Modelling

I.K. Dontwi

Thursday, 3 December

Conservation and Applied Ecology in the Tropics
Tewolde Berhan G.E.

Coffee Break

SIS and SIRS Models
L.S. Luboobi

Lunch Break

Linear and First Order Differential Fruatinns

I.X. Dontwi
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16:00

9:00

MotV in~ Vanatation

Sun Chana Veng

Tridar, &4 Tancembar
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Coffee Break
Environmental Problaeris 1in A
Activities.

Group Tiscussioun

Elion-lboussa

Saturday, 5 Dacember

Stability and classification
I.K. Dontwi

Coffee Break

-

TAna Dancen Taranasiieg Ueatter

g.0i. HWairrmt -

g -

Frie~/Aamim

PN P

Climate Intorockic-«

-
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9:00

11:00

12:39

15:30

16:00

9:00

10:30

Temcantaktan ~%

TT arms Tarrmisbas T v

QnAar, € NMapemnbhae

- -~ Tl S =
"7:30 Tifoite

fonday, 7 December

Prey-Predator Models/Competition/Epidenizs

I.K. Dontwi
Coffee Break

-
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Long range Fcrecasting Weather Mednls I

J.G. Vairoto

Lunch Break

Environmental Problems and life - II
K. Melake

Coffee Break

Tuesday, 8 Decembkear
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o
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=
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W
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Long range Forecasting Weather
J.G., Wairoto

Coffee Break

R A I TR VR e R




12:30

14:00

15:30

16:00

9:00

10:30

11:00

12:30

14:00

Lunch Break

Computer Demonstrations
Zerihun Woldu

Coffee Break

Presentation by participants

Wednesday, 9 December

Environmental problems and life III-IV
K. Melake

Coffee Break

Dispersion Dynamics of two species II
A. Elion - Mboussa

.

Lunch Break

Presentation by participants

16:00 - 18:00 Discussion and Closing

Py 4
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INTERNATIONAL CENTRE FOR SCIENCE AND HIGH TECHNOLOGY
INTERNATIONAL INSTITUTE FOR EARTH, ENVIRCNMENTAL

AND MARINE SCIENCES AND TECHNOLOGIES

e

Introductory Mathematical and Computer
Modelling Course for Ecologists in Africa

UNIVERSITY OF ADDIS ABABA, DEPARTMENT OF BIOLOGY .
25 November - 7 December, 1992

LIST OF PARTICIPANTS

Prof. EnricoFeoli CcD
Mr. Kiflemariam Melake - CcD
Dr. Berhan G.E.Tewolde cD
Mr.SunChen Yong

CL
Dr.Isaac K. Dontwi

CL
Dr. Livingstone S. Luboobi

CL

CD - Coursc Dircctor CP- Coursc Partiripant

cL- Course Lecturer CT - Course Traince

International Institute for Earth,
Environmental and Marine Sciences and
Technologics - IEM

Via Grignano 9

34100 Tricste

University of Addis Ababa
Department of Biology
P.0. Box 1176

Addis Ababa

Universily of Addis Ababa
Dcpartment of Biology
P.0. Box 1176

Addis Ababa

International Institute for Earth,
Environmental and Marine Sciences and
Technologics - HEM

Via Grignanro 9

34100 Tricste -

University of Science and Technology
Department of Mathematics
Kumasi

Makercre University
Department of Mathematic
PO Box 70452

Kampala

Italy

Ethiopia

Ethiopia

Italy

GChana

Uganda




.

Cr.Zerinunivoldu University of Addis Ababa Ethiopia
CL  Depariment of Biology
P.O.Box 1176
Addis Ababa

8 Mr. Gariel Abako Centre de Recherche Veterinaire et Congo
) CP Zootecnique- CRVZ
B.P. 235
hiad Brazzaville

(3]

M. 3.0, Ayieko Egerton University Kenya
cp P.O.Box53%6
Njoro

Mr. Albert Elion-Mboussa Direction Geacrale de la Recherche Congo
CP Scicntifique et Technique -
DGRST/ORSTOM
B.P. 181
Brazzaville

10

11 Dr.SeyoumMengistu Addis Ababa University Ethiopia
cr  Dcpartment of Biology .
P.O.Box 1176
Addis Ababa

2 Mr.LisanworkNigatu Addis Ababa University Ethiopia
cP  School of Graduate Studics
P.O.Box 1176
Addis Ababa

13 wr.MathiasOndongo Cenire de Recherche Geographigue ct Congo
cr Reproduction Cartographique - CERGEC
X B.P. 125
Brazzaville

14 Mr.F.M.Salum Amani Mcdical Rescarch Centre Tanzania
cp Box4 o
Amani

15 »ir.KibromTekele . Addis Ababa University Ethiopia
¢cr  School of Graduale Studics
P.O. Box 1176
Addis Ababa .
16 Mir.J.G.Wairoto Institute of Mcteorology Kenya
cp  Department of Metcorology
. P.O. Box 30259
’ Nairobi

* 17 wvir. Asierachew Awate Addis Abata University Ethiopia
¢t School of Graduate studies
P.O. Box 1176
Addis Abaca
i3 wis. Tsehal Assefa National Rescarch Institute of Hualth Ethiopia
cr  P.O.Box 1242
Addis Ababa

CD - Course irector CP- Course Participant
L - Course Lecturer Crl - Course Traince 2




3 MirTesizye Dexele Ethiopian Science and Technolgy Ethiopia
¢r Comumussion .
Food, Agriculture and Environment Rescarch
Department
P.O. Box 2490
Addis Ababa
.,

20 Mr.Sirak Bishaw Addis Ababa University _ Ethiopia
CcT  School of Graduate Studics :
P.0.Box 1176 -
Addis Ababa

2t Mr. AmareDejence National Rescarch Institute of Health Ethiopia
cTt PO.Box1242 '
Addis Ababa

Mr. Abebe Getahun Addis Ababa University Ethiopia
¢t Department of Biology
P.O.Box 1176
Addis Ababa

¥

33 nir. AinanaKebede ) National Rescarch Institute of Health Ethiopia
¢t P.O.Box 1242
Addis Ababa

24 Ivir.YoseiMamo Wondo Genet College of Forestry Et.hiopia
cr  P.O.Box 125
Shashemene

har.WondatirNigatu National Rescarch Institute of Health Ethiopia
¢ P.O.Box1212
< Addis Ababa

L.

»

) - Course Directer CP- Course Participant
Ci - Course Lecturer Ci - Course Traince 3
I i
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