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SYNTHESIS OF GIS TRAINING Mapping GIS by user training needs at TTU
NEEDS FROM TEACHING AND

INTERACTION EXPERIENCE
VERY HIGH O Low training need

ADERO (2019)
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Background Highlights

Scale, location, trends and patterns

Sustainability is an old concept with roots
traceable to the linkages between mining and
forestry in the early 18th century as a need
arose to avert a looming wood crisis due to
silver mining in Freiberg (Silver City).

Key points:

We are all one with the rest of nature

We live in an interconnected world

“Dividing an elephant in half doesn’t produce two
small elephants” - unintended consequences

Location-based intelligence is the heart of today’s
geodata-driven digital revolution




SOCIAL
OBJECTIVES

HUMAN
WELL-
BEING

‘ HEALTH |

Health

| epucarion |
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1st Industrial
Revolution
188 Century

Steam-based
Machines

07/10/2021

2"d Industrial
Revolution
19th~20th Century

Electrical
Energy-based
Mass Production

4th Industrial Revolution

(274 Information Revolution)
Early 215t Century~

3rd Industrial

Revolution

(15t Information
Revolution)

Late 20t Century

— Artlflmal Intelllgence -

5 Informatlon Technology ’

/ lntelllgence
Computer and |

Internet-based
Knowledge

Source : WorIdBank org shared via @pradeeprao_
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“Finnish punctuality - it shows that you values other peoples’ time.”
https://finland.fi/life-society/finnish-punctuality-hot-not/
https://finland.fi/life-society/a-guide-to-finnish-customs-and-manners/

https://uni.lut.fi/documents/10304/280134/Finnish+People+and+Culture,+Local+Customs+07012016+FINAL.pdf

Net-zero emissions public library in Helsinki
Average response time to disasters in Helsinki = 6
malnly/ due to GIS-based response systems

07/10/2021 Impact-Borderless-Digital - N.J.A.




World Population by Region

back to top 1

Urban

Population Yearly Net Density Land Area Migrants Fert. Med. Pop World

# Region (2020) Change Change (P/Km?) (Km?) (net) Rate Age %  Share
1 Asia 4,641,054,775 0.86 % 39,683,577 150 31,033,131 -1,729,112 2.2 32 0% 59.5
%

2 Africa 1,340,598,147 2.49 % 32,533,952 45 29,648,481 -463,024 4.4 20 0% 17.2
%

3 Europe 747,636,026 0.06 % 453,275 34 22,134,900 1,361,011 1.6 43 0% 9.6 %
4 Latin America and the 653,962,331 09% 5,841,374 32 20,139,378 -521,499 2 31 0% 84%

Caribbean

5 Northern America 368,869,647 0.62% 2,268,683 20 18,651,660 1,196,400 1.8 39 0% 4.7%
6 Oceania 42,677,813 1.31% 549,778 5 8,486,460 156,226 2.4 33 0% 0.5%

Worldometer Dec 24, 2020

07/10/2021 Impact-Borderless-Digital - N.J.A. 9



Comparative
Metrics on Africa

Median age in Africa,

compare 38 in USA, 47 in

Japan and Germany, Kenya

19.7 R 7l
Africa’s population, compare 7.7 [FE el i
Billion world population o

An African city from the night sky, 19t September 2019

SVIYY Africa’s average male/female
life expectancy in 2018,
compare 70/74 global average,
and 59 Kenya’s average

k5748 Urban Africa, compare 55%
global, 49% Asia, 81% L.A.C, 77%
Europe, 82% N.A, Kenya 27%

Source: Statista 2019, Indexmundi 2019,
Worldometer 2019, World Bank 2019. Impact-Borderless-Digital -




Generation X:

Cold war, PCs
Born 1965 - 1983

)
74

Generation Z:

11/}
//

Netizens
Born 1996 - 2012

/.

Generation Y:

Digital millennials
Born 1984 - 1995

i
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The Silent
Generation:

World War
Born 1925 - 1945

|

0

=
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The Baby Boomers:
Space Age, post-
war optimism
Born 1946 - 1964

Generation Alpha:
Ay

Born 2013 - 2025

07/10/2021 11



Civil Society:

Voluntary communities and
social groups or movements:
NGOs, FBOs, CBOs, trade
unions, academic institutions,
professional bodies, foundations

and charities, humanitarian

07/10/2021 bodies, non-profits

Private Sector

Public Sector

Source: Constructed by Adero, 2019
Impact-Borderless-Digital - N.J.A.

Private Sector:

Business, Commerce, Market

Democratisation of decision-
making resources | Shared
understanding & governance |
5Ps of SDGs:

People, Planet,

Prosperity,

Peace, Partnerships

Decade of deliver

o

Public Sector:
Government, State

Vision 2030:

O Social, Economic,

Political Pillars

12



GIS and Systems Thinking for Sustainability: 7Ps

A synthesis by Nashon Adero based on participation in 20 mining and natural resource
management conferences across the world (2017 — 2020)

Planet

Ecology: Ecological
footprints, conserved

ecosystems, natural capital, >

forest cover, regenerative
capacity

People

Society: health, >
livelihoods, education,
population growth,
demographics,

urbanisation, social Prosperity

infrastructure, CSR, Economy: Labour market

poverty demographics, circular economy,

digital economy, green jobs, green

energy, climate-smart agriculture,

sustainable mining, pollution

mitigation, climate change

adaptive capacity, weak

sustainability

A

Policy, Principles

Enabling environment: agenda
setting, shared prosperity,
multistakeholder engagement,
policy harmonisation, policy
formulation, policy
implementation, policy
simulations for decision-making,
policy monitoring and evaluation

Place

Location: Spatial mapping for
location-based intelligence, spatial

<« |ustice, spatial metrics for
monitoring

Partnerships

PPPs: Active
involvement of private
sector and civil society
stakeholders, peaceful
Parameters and Models  co-existence

Metrics: GHG emissions, energy-
economy-environment-society nexus,
resource-use efficiency, ecological
infrastructure, GIS data models,
econometric models, optimisation
models, system dynamics models



Good health and well-being — SDG 3

Geomedicine = geography + health: where you live
determines your health through the water, air, resources,

I Geog ra phy etc. you consume and the social circles you interact with!
a nd hea Ith Dr John Snow’s map of the 19t century for cholera

research confirmed the critical place of mapping in health

— Alexander von Humboldt used maps to

study abstract aspects at the intersection of geography and
biology
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Way forward in eHealth

Delivery of medicine
and other health-
related supplies
using satellite

navigation and
positioning
technologies

Potential in
unmanned aerial
vehicles (UAVSs)

Mapping for
equitable policy
decisions

Improving clinical
diagnostics using

FAIR standards and
integrated health
informatics anchored g
on databases with
GIS-mapped

environmental
variables

Application of Al, ML,
robotics and
telemonitoring for
measuring and
evaluating health
outcomes

Social inclusion in
awareness raising
using mapped and
shared visual
evidence

Predictive public

health management
based on spatio-
temporal models

This Photo by Unknown Author is licensed under CC BY-SA -

o

/

/


https://pt.qaz.wiki/wiki/One_Health
https://creativecommons.org/licenses/by-sa/3.0/
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Dynamic modelling for

Sustainable ecotourism
leveraged by GIS

* SDG 8
* SDG 15




Education 4.0: Contextual Intelligence

naturalist

Y EE]
P understanding

visualizing

PROCESS

Implementation of a
new and significantly
Iimproved produc-
tion or delivery
method.

SERVICE

Introduction of
new or signficantly
improved service
that generates
new customer

the world living
in3D things and

M~

reading
nature

BUSINESS

musical MODEL

discerning

. PRODUCT

personal

understanding
yourself,

what you feel,
and what

you want

finding
the right
words to
express
what

you mean

linguistic

THE TYPES OF

INTELLIGENC

by Mark Vital

sounds, their
pitch, tone,
rhythm, and
timbre

quantifying
things,
making
hypotheses
and
proving
them

logical-
mathematical

infroduction of

new or signficantly
improved product
that generates

new customer value.

INCREMENTAL

Small continuous
improvements fo
existing products,
services and
processes.

The jobs

types of
INNOVATION

value, New ways in

which an orga-
nisation creates,

dellvers, and
captures value.

DISRUPTIVE

Innovations
that displace
established
companies or
indusfries.

Iinnovations that

New ways
in which

people
manage and
share resources.

ORGANISATION

the customer is

trying to get done

are used as input to
the Iinnovation process.

generate a paradigm
shift in technology or
science, for example
transistors.

tackling

the questions
of why we live,
and why we die

existential

coordinating
your mind
with your body

bodily-
kinesthetic

sensing people's
feelings and motives

interpersonal

OUTCOME DRIVEN BREAKTHROUGH

WWW.LEANVENTURES.SE

@@ adioma

!| Frames of Mind: The Theory of Multiple Intelligences by Howard Gardner

07/10/2021 Impact-Borderless-Digital - N.J.A.




The Curve of Influence vs. the Crux of Formal Education

SUPER (O Basicneed
Th e F uture Of WO I k e . Routine focus

@ Integrity @ Systems thinking
@ Fundraizing =kills

Innovative Planning & A]’ 0 Competitive quali
Public brand L R&D L work ethics f@ 6‘&0 . p q ty
image & etiquette @ Digital fluency . .
. Sales &
® uenorstip/ L@ nesomion sl & 2 @ Outstanding quality
@ Leadership i
Py Creati'.f'rt:.f. People skils O}

° Cognitive & spatial
skills

& Scientific inguiry

@ Time management
& Networking skills
Data science,

K
1 ski @ Crogrammipd ski
Th e FUtu re Of Work req u I res a @ Maturing talents 9 Fle:-cihil'rty..nl-nn:'l.rl:ti-.re& o :BFlexibil'rty @6\ ?’

radical shift in Kenya’s SR crfcaltinking
education and skills A ey

Communication
® skils

@ Time discipline
® Pogitive image/zocial
media presence

<
@ Nuttilingual skills G

@ Hospitality

d | t . ® Cuttivating ® Communication @ Philosophy -
eve O I I en a rad I l | l . talents skills . olunteering
> P 8 @ Ceave /[ @ Technical skils () EniiEars
arts & dranpla @ Creativity

Passing exams
@ Wuttilingual skills

@ Basic & applieg’sciences

Business

® Raw studies Routine reports
65% falen Languages ‘E)
Humanities Eﬁfﬁgi;ﬂkﬂ Srrera AT
Primary school pupils who will be -
o R O St
engaged in jobs which still don’t Wrtng pocts
: | . () Reading Adero, N.J. (2013). Insights from IBD Mentorship Programme in Kenya
exist YEt. (DaV|son, 2012) Primary sch Secondary sch Teriary level Markeiplace

Are you equipping yourself with the competencies needed to face the
future: digital fluency, lifelong learning, automation, artificial
intelligence, machine learning, big data, etc.?

07/10/2021



GLOBALISATION AND TRANSFERABLE SKILLS

Seeing #results, worrying about the
#reason, mismanaging the #resource,

and neglecting the #source?

The challenge progressive #education

must address in the post-pandemic era

of #DigitalTransformation

Digital Literacy )

Data Literacy = mm)

Local Awareness )

Raw Talents —)

Formal Education )

Digital Fluency

Data Fluency

Global Awareness

Mentored &
Refined Talents

Lifelong Skills
Development
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Sex

Answered: 437

Skipped: 0

49.89%
(218)

. Female

. Male

50.11%
(219)

Gender parity
In responses

Source:

Adero (2021).
Nationwide youth
(18-35) skills and
unemployment
survey under the
ACCESS University of
Ideas Competition
for African Lecturers,
March — April 2021

07/10/2021 21




Work-ready
digital skills
based on 63
guestions with
96 points

AVERAGE SCORE

16% ¢ 16/96 PTS

"V'I'N - |e231g-ssaj4apiog-1oedw|

Source:

Adero (2021).

Nationwide youth

(18-35) skills and
. . . ... unemployment

0-10% 1-20% 21-30%  31-40%  41-50%  51-60%  61-70% 71-80%  81-90%  91-100% survey Ma rCh .
’

Score
April 2021

w
+—
c
[«5]
-
c
@]
Q.
(%]
[}
-
G
(@]
—
(5]
0
£
=]
=

STATISTICS

Lowest Score Median Highest Score

1% 13% 82%
Mean: 16%
Standard Deviation:

07/10/2021 22




Mainly youths in

Age bracket (select) oA

Answered: 437 Skipped: 0

Source:

Adero (2021).
Nationwide youth
(18-35) skills and
unemployment
survey, March —
April 2021

V'[N - [e)81g-ssajiaplog-10edu)

(13)
24.26%
(106)
21.05%
(92) |

\ 36.16%

(158)

None of the above [ 18-20 2123 2426 2729 I 30-32

S B
. )— )\.)

O I
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Proximity analysis for 75 mines to the nearest water points in Taita Taveta, Kenya
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Working with

real data

* Arable percentages varying
from approximately 8% to
70%

 Non-uniform distribution

* Classification intervals — to
become clearer by plotting
a histogram

* Why Natural Breaks
(Jenks)?

Kajiato -

9660000 9590000

9630000

e e e ——,

il Mwatate
Legend 2
g )
- o
Agroecological zones| -
Arable % i
| ]s0-250 1
— =i
- 4| 26.1-433 =
@ -
43.4-694
o
o -
S
-
-
8-
2
A=
O-
= Manka -
g -
A -
I 1 1 1 1 1 1 1 1 : l. .I ‘l - 1 : l. 1 1 1 | 1 1
340000 3%0000 380000 400000 420000 40000 460000 480000 S00000 520000
Projeced Coordina e Systam
0 15 30 60 90 120 UTM Zone 37S

Arc 1560 Datum
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Equal intervals

* Arable percentages varying
from approximately 8% to
70%

 Non-uniform distribution

* Classification intervals —to
become clearer by plotting
a histogram

* Why Natural Breaks
(Jenks)?

General Source Selection Display Symbology Fields Definition Query Labels Joins & Relates Time  HTML Popup
Show:
Feat | Draw quantities using color to show values. Import...
Categories Fields Classffication
Quantities Value: Iarable _pct v‘ Equal Interval
Graduated colors )
Graduated symbols Normalization: Inone vw Classes: |5 ~ Classify...
Proportional symbols Classification X
Dot densi Color Ramp: _ v
Charts nd . I ‘_ Classification Classification Statistics
Multiple Attributes || SYmbol  Range Method: | Equal Interval v Minimum: 8.0564 A
8.056420 - 20.319877 Classes: 5 . Maximum: 69.3737
20.319878 - 32.583333 - Sum: 165142.8375
32.583334 - 44.846790 e Mean: 28.0950
| 44 846791 - 57.110246 Exdusion ... Sampling ... Median: 22.74161
7 110247 - 69.373703 Standard Deviation: 15.4695: ¥
< >
Columns: 100 -5 [[]show Std. Dev. [C] show Mean
[ : 4 %. E § E g Break Values %
[[] Show class ranges using feature values 400 3 2 S 8 g 20.319877
™ n «© - @
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200+
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Natural breaks

ES

* Arable percentages varying
from approximately 8% to
70%

 Non-uniform distribution

* Classification intervals —to
become clearer by plotting
a histogram

* Why Natural Breaks
(Jenks)?

General Source Selection Display Symbology Fields

Show:

Features

Categories

Quantities
Graduated colors

- Graduated symbols

Proportional symbols
Dot density

Charts

Muiltiple Attributes

Definition Query Labels

Joins & Relates Time

HTML Popup

Draw quantities using color to show values. Import...
Fields Classification
Value: Iarab|e_pd v} Natural Breaks lJenks)
Nomalization: Inone v \ Classes: |5 Classify...
Classification X
Color Ramp:
—{ Classification Classification Statistics
Syrnbol A Method: Natural Breaks (Jenks) b Minimum: 8.0564 A
8 Maximum: 69,3737
Classes: _5 v : ,
¥ ———— Sum: 165142.8375
p| Lo Mean: 28.0950
| Exdusion ... Sampling ... Median: 22,7416
[ B Standard Deviation: 15.4695 ¥
< >
Columns: 100 -5 [[] Show Std. Dev. [[]show Mean
1 o o o @ o] Break Values %
Show clag . F 2 = ] = —
[ Show cla 400 & = 8 [ d 13.633400
o 0 ™ @ ™
o =] =] 2 2 20,506500
30.295000
300+ 44,973999
69.373703
200+
100+
8.056420 23385741 38715062 54 044382 69.373703




GIS — Visualisation ensures inclusivity

 GIS provides sound facilities for * Compare the following

multistakeholder participation using

. figures in terms of ease of
visual maps as opposed to

numbers/statistics alone understanding and

effectiveness of

 Shared visual evidence with location communhnication across

makes robust decision support ] ]
diverse stakeholder profiles
systems



Visualisation at spatial scales using maps

Status map of COVID-19 by county shares in Kenya as of August 11, 2021

Mandéra
Turkana
- Marsabit
215,730 Covid-19 cases
nationally on August 11, 2021
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Radar plots

Shares of different aspects of COVID-19 cases as of July 30, 2021

Global COVID-15 cases share

Global COVID-19 severe cases share

Asia
40.0%_~__

=

Oceania

North America ~

South America

Global COVID-15 deaths share

Case fatality rate

Africa

" Europe

Cross-country
analysis by
Adero, N. based
on data from

Worldometer (2021)

Shares of different aspects of COVID-19 cases as of July 5, 2021

Global COVID-19 cases share

Global COVID-19 severe cases share

Asia

Oceania

North America

South America

Global COVID-19 deaths share

Case fatality rate

" Europe

Adero, N. based
on data from
Worldometer (2021)




Choice of plotting scale for visualisation - logarithmic

Trends in population-normalised daily average COVID-19 tests for 30 countries:
measured in tests/million people/day - natural logarithmic scale
— S 00-18 Dec-12  e==@u== Apr-18
USA

Ivory Coast Brazil
Cameroon
Morocco 024 Russia
.'._ - B AN \
i . \

Madagascar

Nigeria

Egypt

South Africa Mexico

Mauritius

Senegal

Ethiopia \ a8’ France
’ . Cross-country analysis by author
Uganda - (Adero, N.J.) based on data from
Kenya Worldometer




Acknowledgement, further resources, contact

Esri Eastern Africa (& Prof. S. Onywere ) for helping promote GIS education at Taita Taveta University

Taita Taveta University (TTU) & TAITAGIS — platform for thought leadership and knowledge-led
influence

System Dynamics Society (SDS) — for global networking in system dynamics and Elsevier
Researcher Academy — platform for research networking and capacity building in modern research

FORCE11 — forum and community for open science communication and e-scholarship

Links to further reading: Journal paper recommending GIS for COVID models

| Website with web version of GIS and eHealth presentation | Book on COVID-19 | nashon.adero@gmail.com



https://www.academia.edu/49919679/Lessons_from_Modelling_COVID_19_Scenarios_in_Kenya_and_Implications_for_Policy_and_Planning?source=swp_share
https://impactborderlessdigital.com/2021/09/22/geomedicine-and-health-4-0-new-frontiers-with-geospatial-technologies/
https://irenkenya.com/the-future-of-africa-in-the-post-pandemic-world/

