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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 Mathf':-iatical Ecology as a tool to 

approach ecological problems in the continent. 

The course mainly focused on the under listed three 

objectives. 

to bring together scientists working in the field of 

Biology, Medicine, Agriculture, Statistics, Mathematics, 

Environmental Physics, Environmental Chemistry, Economics, 

Geography, Sociology, Environmental ~~nagement, etc. in 

order to enhance multidisciplinary approaches to solving 

ecological problems in Africa. 
to intrcduce the present role of Mathematical and C01iinu!-,., .... 

modelling in carrying out ecological I environmental I 
developmental investigations in Africa; and 



.., ... 

to encouraqe t~e inclusion of MathP7,~ic~ 1 3~cln~y ·~ t~~ 

Curricula cf l'~ri.can !n-=-~:tutions cf P"!.gher ~-:>:-!::-~,:_...,.~ i~ 

Biological anf Social Sciences. 

The proposal's validity was kindly recognized b:• t~e !~~ 

(IIEM) .,_.hich incorporated it in its '"·~rk5htJTJ and tr~~_,,!,..,... 

activities of 1991-92. It ,.,as at la5t realis~d ._ . .; t" ~·,_..., 

financi2l support and snonsorshi~ of U~!D~/ICS, SA?~~- T~~n·-~~. 

Externally, the progress of the prograMm~ was di~~~t~~ ?-~ 

coordinated as well as was rendered with unrec:-:•mr1 .,.",....-. 1 , 

technical and material support of Prof. Enrico Feoli (C.E.7.~., 

Italy) and the ICS off ice, Trieste, Italy. !fr. Elion-:!bouss~, .-~ .. 

(Vice-Chairman, AFME) actively followed the p~O'"'!~~!"~ a:·, 

Kiflemariam Melake (Secretary, AFME) organized and dir~~~~~ ;~ 

locally. Its coordination and materialization r''"!"' .,....,_~ 

persistent efforts and devorion. 

2. COURSE CONTENT 

The course embraced theoretical, 

technical aspects of Conservation, Epidemiology, R~s~~rca 

Management, Water Quality Management and Introdt:c':...,;.~· 

Mathematics. Although the content of the course '1!?.s hi':_'!ily 

diversified maximal efforts were made to delibnrate b~~~~ 

scientific concepts of respective disciplines. Concer1~5 _r. 

modelling and t~:. ir practical utility ei thcr in r(:;.:carc!: c.-.·: 
training or in any venture to approach problematic €"'' 4 ron~~~~- ~ 

issues were significantly stressed. Speakers wen:: !"'!;'!:: n.1." ~.,..,,-~ 

Africa and Europe. Their preparations, presentation':' ~ncl c:: 1-;5_: ~ :- •· 

to attract the attention of participants were found to be '.:: :··, -

According to evaluative comments of participant~ (oral ar:C: 

written) processes of lecturing, discussions and p=obl0~ 

assessments were rated excellent. 

TOr1~-cs th3.t \·.rcro. cov0rcrJ within the ch:~tion '. 1v:';;-'r.• 
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On 2.1. ECOLOGY, CONSERVATION AND RESOURCES 
a. Ecoloqical problems in Tropical Areas. 

b. Conserv?.ticn and Applied Ecology in The Tropics 

By Tewolde Berhan G.E., A.A.U., Ethiopia. 

2.2. EPIDE~IOLOGY 

a. Introduction to Epidemiological Modelling. 

b. SI and SIR Models 

c. SIS and SIRS Models. 
d. Sexually transmitted diseases. 

By L.S. L•!boobi, Makerere University, Uganda. 

2.3. INTRODUCTORY MATHEMATICS 
a. Introduction to Modelling, Population Models and 

Framework of Modelling. 
b. Linear and First Order Differential Equations. 

c. Simple Interacting Populations and Equilibrium 

Analysis. 1 

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

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

2.4. ECOLOGICAL DATA ANALYSIS 
a. Analysis of Ecological Space - I 

b. Analysis of Ecological Space - II 
c. Modelling Vegetation Climate Interactions 

d. Presentation of Multivariate Data Analysis 

Software I and II. 
By Sun Chen Yong, IIEM, Trieste, Italy. 

2.5. MULTIVARIATE DATA ANALYSIS TECBHIQUES 

a. Ordination Methods and Data Analysis - I 

b. Ordination Methods and Data Analysis - II 

c. Demonstrations of Computer utilization and 

analysis. 
By Zerihun Woldu, A.A.U., Ethiopia. 

data 
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2. 6. ~!V!RO~-.~~l'l"''\ T_, P~OBLE~-!S AN!l LIFE 

a. Ecoloqi~~l perspectives of environ~ental prob!~rs ?-~ 

life 
b. Drot.;.. · t proi:,le!!!S and Models for drou~ht w---,r;i t0r:i !1C 

c. "Drought hyDcthesis" and rates o! enuirrn~~nt~~ 

changes 
d. Ecologic~l monitoring, ~?nag~Tent ~~~ "Tn~nr~~~;~n 

Theory". 

By Kifle~a~iam ~ela~e, A.A.U. Ethi0pia. 

{PAP-} '!"~ch11; !?"..!e. 

b. B,~!';iC Tbn-:-.,...,, C"n pe>..-it:i"!ic .\!"~~ b~1~nt.:'~!'c:". (!'"'·-~) 

Technique 
c. De~onstrations of the Ne~ Are~ C~~~~l2tion 

{NACM} and rajor error sources cf the r~2. 

By J.G. Wairoto,'Meteorologt Departrrent, K0n~~. 

2. 8. EMVIRO'!'IMENT AND BIO-PHYSICAL PHEr!O:.!E~lA 

a. Dispersion dyna~ics of t~o species in 

space and Periodically fluctuating En•.'5.:"'.'0::::-:~r: ~ - ..,.. 

b. Dispersion dynamics of two species in a. ;-. .., t".0--:· . ..,.-.,<"'· 1
--: 

space and Periodically fluctuating EnvL.·'.)nr:•·::T ': 

By A. Elion - Mbo~ssa, DGRST/O:RST0:-1, c~,:H_!O. 

In addition to these lecture sessions:-

1. There took place computer demonstrations and pr~cticnls. 

2. Partic~pants presented brief reports dealina with the~~ 

current activities· Their presentations not only en;::,!:-lc:1 

them to share their knowledge and experience, but also r::::,,,.r:­
th~m the opportunity to evaluate their research technir;n-:-:. 

and methodology. 
3. On Sunday December 6, 1992 (9:00 Am - 12:30 Pm) part:id.neon:.~ 
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4. A separate discussion session gave the participants an 
opportunity to evaluate, comment and suqgest 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 Decembe~, 1992. 

4. COMPOSITION OF PARTICIPANTS 
A total of 26 Scienti!.ts 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.Bf 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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-----~':·:··:--.!"~!: ;•:"!r,-, f-cm B0J:~ny, Z('lology, F'colo<!y, ~'.;'!.':h0r-1.:-it~.~.-. 

·· "·-r;,:-;>··'.":~ .... !;-~~{ ..:i~r:i0l00~·, i3ioph•sics, Cartogra~:l-.v ~nd 

"-•-' ~-·':'!""'""""'"'"' 1 st1!"'veyinq, :!edica 1 heal th, Veterina!:'"·: Sci-?~~e ~ 

t:>:'. ::··..,::-i.~c::, !.iMr('>1_0~y, 9i.<"'st~tisti.cs, environmer.~al sci0nces ,:m•~ 

T~e 0h~Pcti~~s to bring together a arnuo of 

fror.t disciplini:>s undoubter: 1~:' 

the n~rttcioants and bv ~nd laroP t~"~ 
'" - I • 

c; ~·~~",T,fJST1m PPM1\.R!<S 

This introeuctory course enabled to introduce the roles of 

Mathematical and Computer modelling in training, research and 

proactive or reactive measure to tackle ecological prohlpms. T~ 

also facilitated the coming together of a qroup of l'\''"ric?.t'l 

scientists of various different disciplines. 

~atheroatical Ecology as a branch of newly grc~inq sci0~r"" 

~~~{ts contribution as a tool to ecological probl~ms w~s Ji~~ 1 n 

known not only in Africa at large, but also aronnd the n !""'" ~-:~~(\re 

this course was conducted. The course provided a prel5.Min.., '.'.'·­

opportunity to introduce its essences and relcvanc~ ir 

Institutions of Higher learning with special e~nhasis on 

Biological and social sciences. 

Based on data fro::i cc;.=nents of participa:1ts, sp~alu>.,...5, and 

auditing staff of A.A.U. as well as from its progress ~na outc~~0 

the course was a success. Its success makes happy n0t only t~0 

organizers but also all those who supported it• financially, 

materially, technically and morally. 

i.' ...... 



b~st fer t~e re~l~73tio~ of this cou~~e 

re~~ect and ac~nowl~dgem~nt. 

\.. .... ,_ . 

b. Sl..!Ch a course ~~~·Jl·': ccntim:e reguL"r:!.y ~y ccr:-cctiri:; ~!':~ 

?rc')le~s enc~.,~~·.,.":'':'d in t!-lis co•Jrse and by :! ..... '.:'""~'"'"1--"' •-.; •-:.-. 

with the kind and unreserved conper2~i~, 

organizations. 
d. the next activity of the FORUM be held in ~J~pnl~ (P0~~~ .... , 

the secretariat ~~ould re~ain station~~ in A~~:s ~b~~a, 

Ethiopia. 
e. The material, financial and tnchnical prcble:'T's of t: 1~-:> "!:'('~·-··· >:' 

resolved through the activ~ participation of its ~n~~ .... r~ 

and with the kind support of fund eone~~n~ r~~~~~2~~~~ .... 1 

Org~nizations so that its long t2~m ,...r~ l -:--~~'
1

.-'! 1-..., 

realized. 
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Introductory Mathematical and Computer 
Modelling Course for Ecologists in Af1·ica 

1-9 December 1992 

University of Addis Ababa, 

Faculty of Science, Ethiopia 

I Preliminary Programni.JJ 

Tuesday, 1 December 

9:00 Welcoming address 
Tef eri GF-metchu 

10:00 

11:00 

12:30 

14:00 

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 

coffee Break and Registration 

Ecological Problems in Tropical Areas 

Tewolde Berhan G,E. 

Lunch Break 

Introduction to Epidemiological Modelling 

L.S. Luboobi 
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16:00 

9:00 Analysis of Ecclosjcal Space 

10:30 

11:00 

12:30 

14:00 

15: 30 

16:00 

Sun .-:h-:-!"!g '..:"ong 

Coffee Break 

SI and SIR Models 

L.S. Luboobi 

Lunch Break 

Ordination Methods and Data Analysis (I.) 

Zerihun Woldu 

Cof fce Break 

Introduction to Modelling, Population Models and 

Framework of Modelling 

I.K. Dontwi 

Thursday, 3 December 

9:00 Conservation and Applied Ecology in the Tropics 

Tewolde Berhan G.E. 

10:30 

11:00 

12:30 

1i1~00 

Coffee Break 

SIS and SIRS Models 

L.S. Luboobi 

Lunch Break 

LJ.near and First Order Differnntial Frd1;iti.ons 

I.K. Dontwi 
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15:30 

16 :00 

9:00 

10:30 

"' ... r .. "I 

- -- -. .... - . ....... ,~, :""\ ~. : ... J. ; - • ., "'] 

• !. I. ;, .-1 !"" • - -.._ - ~ ~ .-

~ . -·- . 

(I.) Sun C~~~s Yong 

Coffee Brea:"'-

Environmental 

Activities. 

rrabl·~ms 

Group ~iscussio~ 

Elion-:·lboussa 

in 

Saturday, 5 December 

Stability and classification 

I.K. Dontwi 

Coffee Break 

J.<;. W;ii;r.1·-, 

/l.fr.tc:/.'\~·:~!: 

r• r• .c •. 
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9:00 

10:30 

11:00 

12:30 

• 

14: 00 

15:30 

16:00 

9:00 

10:30 

.. .: .-.- , -

- ~'.:30 

Prey-Predator Models/Competition/Epid2~~~s 

I.K. Dontwi 

Coffee Break 

Leng range Forecasting ~·leat~·:er ~·c:kls 

J .G. \·Iairoto 

Lunch Break 

Environmental Problems and life - II 

K. Helake 

Coffee Break 

z. Yioldu 

Tuesday, 8 Decernc~r 

Long range Forecasting Weather r:cd~ls 

J.G. Wairoto 

Coffee Break 

T • '\ ' ~, ,., .-~ • ' ' ' ' • (' 'o ., 

__ .,. 
.L l. .!. 
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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 

' • 
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f' .0. B;ix i!Vi:! 
l~arnpala 

CD • Course Director 
CL. • Course Lecturer 

Cl'· Course Partiripant 
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