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Global Environmental Challenges

Climate change: impact, mitigation, adaptation
Water quantity and quality

Land use change, deforestation

Loss of biodiversity

Land degradation, desertification

Air pollution in megacities

Urban waste , toxic waste, e waste, nuclear waste




Environmental monitoring is one of
the most important uses of earth
observation

What Is Needed

e Scientifically credible information on:
e What is happening?
e Where?
e Why?
How is the problem being addressed?

What is likely to happen in the future?

 Early warning information

« Communication to policy makers




Information for Decision-Making rﬁg

Information

Analysis

Data
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Capacity building in developing
countries

Mainstreaming S&T to provide scientific basis for
decision making by:

- Adding new categories of data/information not
available in the country;

- Enhancing existing data collection systems by
improving their accuracy, efficiency, and cost
effectiveness;

- Altering a part or all of the existing data
collection system, wherever appropriate to address
“real life” mission critical needs.




Elements of capacity building

Assist in the development of national research, monitoring and
assessment Capacity, including training in assessment and early
warning, data and scientific resources access, networking
among universities with programmes of excellence in the field of
the environment.

o Access data and information from global sources;

 Collection, analysis and packaging of scientific data for

decision making

« Remote sensing, GIS, and data integration and visualization
tools

* Internet based application tools, sensor webs etc.
 Information about scientific literature available through open
access sources

| everaging upon evolving technologies

e Long term ecosystem monitoring, climate change,

« Early warning of disasters and conflicts




United Nations Environment Programme

®

UNEP

UNEP was established in 1972 with the mandate:

“To keep under review the world environmental situation in
order to ensure that emerging environmental problems of
wide international significance receive appropriate and
adeguate consideration by governments.”

- UN General Assembly 1972







How can UNEP and others in the
environmental community

get our message across?

How can we connect local to
global?




How do we at UNEP and others in the environmental community

get our message across?

A review of the effects of gas flaring
on the Niger Delta environment

Text is important,
but it requires an
active interest on
the part of the

reader.
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How do we at UNEP and others in the environmental community
get our message across?

Daclining Water Levels in Laka Chad, 1972-2007

Laka Chad, located at the junction of Migaria, Nigar,
Chad, and Cameroon, was once the sixth-largast
lake in the world and the second-largest watland
in Africa. The lake was highly productive, and
supportad a great diversity of wildlife. Persistent
droughts and increased agricultural irrigation have
reduced the lake’s extent in the past 35 years to
one-tenth of its formar size. Despite the lakes large
drainage basin, almost no water flows in from the
dry north. Ninety per cent of the lake's water flows
in fromn the Chari River.

With a flat and shallow lakebed, Lake Chad is
vary rasponsive to changes in rainfall. When rainfall
decreasas, watar levels in the lake drop rapidly.
Diversion ofwater by human activities from thea
lake and from the Chari River may be significant
at timeas of low flow, but rainfall is still the
determining factor in water levels and the laka’s
extent. As these satellite images from 1972, 1987,
and 2007 show, the surface area of the laka has
declined dramatically owar timea. Tha 2007 image
shows significant improvement over previous
years, but the extant of Lake Chad is still far smaller
than it was three to four decades ago.




Apollo Image of the Planet fﬂg

This view of the Earth
from space drove home
how finite, interconnected
and fragile our planet is.

Most used image in
the human history;

Led to Earth day
celebration in US
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Growth of the Antarctic ozone hole

f2n8300a80

1992 |

1997

Darkest blue areas
represent regions of
maximum ozone depletion.




Raising awareness about Tropical Deforestation

Rondonia, Brazll

»1975 -Healthy natural
vegetation

»1989 -“Fishbone”
pattern on the
landscape indicate
agriculture fields

»2001 -Agriculture
continues to replace
forest cover

19 Jun 1975





Dramatic Changes in Arctic: Imagine an
Ice-free Arctic

1979-2003:
Progressive Loss
of Arctic Ice





uNEP United Nations Environment Programme

-
ot 4o i L b P el gt Era Bt has e bk rsaniaton '\" .
e cpmmiication o soirnneransl chunsge 1k plsce o lncd in e waser sned in the s

ONE PLANET
MANY PEOPLE

Atlas of Our Changing Environment

70T WA L3N A0

taris, The inforre 58wt prisycke wdll =84 2oy’ bo ueful o bhe conted

i, b il alin unederes cow 150 Indtinesc vaboe of the: hume udag,

One Planet Many People: Atlas of our Changing Environment




THE 88« TIMES

ATLAS

OF THE

WORLD

i AN

INCONVENIENT

{ TRUTH
R = AL GORE




Awards

2005 UN 21 Awards

Notable Government Documents American
Award 2005 AL A Library
Association

IWA PR Awards 2006 International

Water Association

Winner of the 1st International e ’"F“"“““““'Gj
Digital Earth Grand Challenge 3D o ANIDCL
Visualization Contest 2006

MARS Best of Free Reference Web —=
Sites of 2007




WHAT

What is happening where?

WHY

- Trend over time Is the most compelling information

“A Picture is worth thousands words” and “Seeing is
believing”

-Promote ‘evidence based” policies

HOW

Story of environmental changes told using current
and historical satellite data, ground photographs and a
short narratives
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Spatial Resolution

Local (1m)
1st Earth Observation satellite
launched in 1972

Distance from Earth — approx. 720
km (447 miles)

Annual investment estimated about 5 billion US$




Value added by UNEP:

Navigating through the maze



Deforestation

Coastal erosion
Biodiversity loss
Unsustainable agriculture




The border between Guatemala and Mexico runs through Mexico's Chiapas Forest and Guatemala's El Peten. In this pair of images, the border is easy to see, even without the black
lines that have been overlaid on the images to show the outlines of the two countries.

The region crossed by this border was once biologically very diverse. On the Guatemalan side, it still is, as most of the El Peten remains as closed canopy forest because of lower
population densities and the protected status of the Sierra de Lacondon and Laguna del Tigre National Parks. Across the border in Chiapas, however, a larger and increasing
population has an obvious effect on the landscape. Between 1974 and 2000, much of the forest on the Mexican side of the border has been converted to cropland or pasture.




National Borders

Protected Areas
Cities

Annotation for
countries, cities,
water features,
protected areas

A “before image”
23 February 1973

An “after image”
12 May 2003





Mesopotamian Marshland, Iraq and
Iran: Demise of an Ecosystem

1973-2000: Most of the
wetlands disappeared
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Water Returns to the Mesopotamian
Marshlands

Greening of some of
the Marshlands in
recent years.
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AFRICA: Atlas of our Changing Environment

b EL

Asthe age-old adages say, “A plcture i worth a thousand words® and “Seeing is

believing®, this stunning 400-page "Africa: Atlas of our Changing Envimnment” i a

AFRICA

Atlas of Our Changing Environment

unique and powerful public ation whic h brings to Bght stories of environmental ¢ hange
atmore than 100 locations spread across every country in Africa, There are more than
300 52 mages, 300 ground photographs and 150 maps, alang with infama tve
graphs and chans thatgive & vivid visus| portrayal of Africa and its changing
Envion: nt. Using cumentand h rical sateliee ges, the Atlas provides scientific
evidence of the impactthatnatural and human activises have had on the continent's
envikonment over the pastseveral decades. The observations and measurements of
envionmental change Bustrated in this Atlas help gauge the extent of progress made
apment
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Emmanuel Tachie-Obeng — Ghana Erick Khamala — Kenya Blessing Siwela — Zimbabwe / Botswana Bernard Adusei - Ghana

Eugene Apindi Ochieng — Kenya Henok Alemu — Ethiopia Mahamadou Keita — Mali Sami Eria - Uganda

20 Visiting scientists from
African countries have
worked on the “Africa Atlas”

Meron Abrham — Ethiopia René Siwe — Cameroon

®




Questions addressed

e What is status and trend of environment in Africa?

« What are transboundary issues which needs international
cooperation?

« What are important environmental issues in each of African
Countries?

 What progress countries have made towards MDG7: Environmental
Sustainability?

« What are “scientific evidence” of significant local environmental
changes in countries?

« What are some interesting facts and figures about African countries?




Africa Atlas :Vital Statistics

e 390 pages

¢ 123,000 words

« 316 Satellite images

* 104 locations of environmental changes

e 319 Ground photos

e 151 Maps

* Printed in English and French same time

o All materials are non copy-righted, available for
free use




Introducing Africa

A starting point for understanding any region of

‘the wiorld is to gain a sense of its geography. Ona
continental scale, Africa aocounts for one-fifth of Earth’s
total Bnd area. Widely regarded as the site where the
human race originated, Africa currently is home to more
than 520 million peaple. The continent’s population

has undergone great change over time. That changing
population has, in tum, aktered African landscapes and
ecosystems. While envirenmental change is not new

o Africa, the pace of change has accelerated, as ithas

in many other parts of the world. E@mining spedfic
esamples of change in Africa can help shed light on

both the causes of change and possible solutions to the
problems that change @n engender. Earth observations,
particularly those made using the tools of satellite remote
sensing, are essential to such an endeavour.




AFRICA’s Shrinking land base

AFRICA: Atlas of our Changing Environment




Africa - Lightning Centre of the World
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Seasonal Pattern of Wildland Fires




Falling water level in Lake Victoria

Lake Victoria Historical Water Level Elevations for Lake Victoria

v" Since December 2005, water
levels dropped to alarmingly low
EVEES
Current water levels in Lake
Victoria are below normal and the
lowest level since September 1961 ) (T st
The lake is a crucial resource to e —— ‘
the more than 30 million people W o0 10 D 1w BN B0 B 0 10 20 W0

Water-level Gauge — — Max Level IVin Level 10-year Average (TOPEX) ——— TOPEX Jason-1 |

Level above Jinja gauge (m)
—
=

-
=

Data Source U5, Department of Agricultural (USDA)
Historical water level gauge data from Jinja, Uganda {near Lake Victoria's outlet) = /m‘ Faoreign Agricultural Service (FAS)
Satellite radar altimeter data from USDS/MNASAUMD at: Production Estimates & Crop

http:/fwsreey pecad fas usda gov/cropexplorer/global _reservoir/ USDA Assessmen it Division (FECAD)

ght Variation (m)
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-2.0|
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#:#:+ TOPEX/Poseidon historical archive Version TP1.2
##:% Jason- 1 Interim GDR 20hz altimetry Last valid elevation
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Population growth around 100 km lake Victoria

Lake Victoria: Africa’s Largest Freshwater Lake

 Population growth around
Lake Victoria, East Africa, is
the highest in Africa

Population Density High (=100}
(people / km?)
- Medium (25-100)

- Low (<25)

/Tanzama
%J\\ mi 1960

AFRICA: Atlas of our Changing Environment





Across Country Borders

Politically, the African continent s divided into 53 countries

and one"non-self-goveming territory”Ecologically, Africa

is home to eight major biomes— large and distinct biotic

communities— whose characteristic assemblages of flora

and fauna are in many cases transboundary in nature, in

that they cress political borders. Most of the continent's

major rivers and many of its lange bodies of water are

ako transboundary features of the landscape. For exam- .

ple, nine countries lie within the Congo River basin and Polltical Map of Africa
ten countries share the Nile River basin (FAQ 1997). The 0 ™ o
transhoundary nature of these and many other ecasys- : e
tems, together with the natural resou rces they contain, is

the sounce of diverse environmentzl issues and presents

unigue management challenges throughout Africa and, in

some cases, beyond the continent itself.

\ £

Chapter 2, a look at transboundary issues.




Transboundary Movement of Pollutants

Smoke Spreading From Greece to Africa in 2007

AFRICA: Atlas of our Changing Environment




Carbon Dio:

United Nations
Millennium
Development Goals
The Millennium Declaration
In September 2000 147 heads of State and Government,
and 188 nations in total, in the United Nations Millennium
Declaration committed themsehves to making the right to
development a reality for everyone and to freeing the entire
human race from want. They admowledged that progress is Sanitation
based on sustainable econamic growth, which must focws on
‘the poor, with human rights at the centre. The objactive of the
Declaration is to promote "3 comprehensive approach and a
coordinated strateqy, tackling many problems simultaneously
acnoss 3 broad front?

The Declaration calls for halving by the year 2015, the number
of people who live on less than one dollara day. This effort also
imvohves finding solutions to hunger, malnuirition and disease,
promating gender equality and the empowerment of wamen,

Drinking Water

guaranteeing a basic education for everyone, and supporting the
Agenda 21 prindples of sustainable development. Direct support
from the richer countries, in the form of aid, trade, debt refief and
investment is to be provided to help the developing countries.




Republic of
]

Total Surfacs Arear 26 338 km®
Estimated Population in 2086: 9230 005
Rwandaisa small,
OUNRINGUS Country
kocated anly a few
degrees south of the
squator, butits high
aleeation provides
for a ropical bernperabe clima te with two rainy and two
dry seasons. Temain is domirated by the hills and valleys
af the canitral plateau, whidh are bordened tothe east by
rarshylowlinds, to the rorth by a chain ofvekanoes srd
to the west by a mountain system that formes the boundary
betwean the watersheds of the Mile ard Corgo Fiver
Beasinz. Surface water is relatively aburdant in Reanda,
aowvering over sight per cent of the couriry (FAD 20605,

Important Environmental lssues
= Population Pressure on Land
= Soil Eresion ard Sedimentation
= Deforestation ard Threats to Biodiversity

Population Prassure on Land

Rocmdain the most. densshy popubied corry
in muainbind Africa, Beanda’s current popubation
demity i 32 people per nmetre (Earth
Trands 5005, FAD 20 5]
cante the populai
sgricubire. phicing significant presure on lasd
remur cen and bindivemity, Medification and
deatruction of naiural econatens kr agricnliors,
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animal specier. An stimaied 115 Ereni plini
spacien are threatened with cxiinction (OB 9008,
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Mrn::lLINFSo\ 2006, Mearbyring outof Len whan
{lers.

1 impr e d sanitag ion Facilitien berely swca sds

a0 per cami (LI 2007) .
Popuisiion Growsh and Urtasisation

Progress Towards Environmental Sustainability
s defined by the United Hations Millen nium Development Geal 7 Indicators
Carton dkedda 200 o mizlons,
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Soil Erosion and Sadimentation

Premida's rich volanic wils are hinoricalky Feriils Actusl Varaus Pobeniisl Cusivatalie Leod

urtan popubicon growth rae of 4.2 per cent

From 2000 po 3005, Rwanda b the most densely
pepulated councry in mainland Africa Rwuda's

protecosd area incremed by 3.7 per cent bemveen
1990 ard 2005, Volana Nadoral Park s ene of

-
coar-culiivaiion and expangion onio mearginal
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the bt exiedng habimus of the mounin gorilb. "
An estimated 71 per cent of lwsd i comidered

i b wveraly degracksd (FAQ ACL 200F) and
QI _oemn s apprazimatedy 500 meiric e ofsod el 1

wrcgion mch year,  amount that could mppor
eropu io el 40000 opla (SATD 20005, Facesive
siltation resubig from ercaion combiiuten a moajor

threat o many of Rwanda's lakey and wet lirch,
Deforestation and Threats to Biodiversity
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e Natinrul Pork in the bargest iropical

Nyungwe Natlonal Park is the largest block of montane forest in s g s
East and Central Africa, and among the largest on the continent. ' :

Fangs. L buarkours 12 dilferers primmois spocies, 52
Albsriiae Rifiendemic species, and ane of the




Dramatic Deforestation: Gishwati Forest, Rwanda

AFRICA: Atlas of our Changing Environment




Republic of Mali

The Drying Up of Lake Faguibine

Water levels have fluctuated
widely in Lake Faguibine since the
beginning of the 20th century

In the late 1980s, an extended

period of reduced precipitation
led to a complete drying up of
the lake in the 1990s

As global warming intensifies,
there may be more change in
# store for the people who
& depend on water resources
! such as Lake Faguibine for
their livelihoods

AFRICA: Atlas of our Changing Environment




Melting Glaciers: Rwenzori Mountains,Uganda
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Glaciers declined by 50% between 1987

AFRICA: Atlas of our Changing Environment




Wetlands restoration around Diawling National Park: Mauritania
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Launch on Google Earth

 Web version (http://na.unep.net/), blogs

* Release on Google Earth “UNEP Atlas of our changing
environment” on 4th September (300 million users)

4000 CDs, Mouse pads, Screen server, Powerpoint etc...

e Capacity building training workshops in Africa on
ecosystem change monitoring and data visualization for
decision making...




Challenges in selecting sites

« How do we know what significant environmental changes taking place
and where?

1- Wall to wall mapping of the whole country and change analysis
Too expensive ; time consuming and outdated by the time completed
2 - Sampling strategy
Good for deriving quantitative figures
3- Focus on hotspots and gathering information from multiple sources
- Literature search, journal and media article
- Personal knowledge
- Suggestions from local institutions, visiting scientists
- Google Earth
- Availability of cloud free high quality current and historical

Images
- Compelling story line and visuals with significant changes




Challenges

 Technical capacity exists but enabling environment is lacking; (refer
to success of mobile phones);

« Access and use of earth observations is still too complicated and
expensive;

 Fusion of EO and GIS is critical but simple user interfaces are
needed,;

(ERDAS, or ENVI + ArcGIS + Adobe Photoshop/lllustrator)

« Access to Broadband Internet for data download is a major handicap ;
better data compression techniques needed,;

 Packaging and communication (Natural color versus FCC) of policy
relevant information is needed .i.e. linkages with MDGs, Poverty
Reduction Goals, Food Security etc...




Grand Challenge

A comprehensive capability is
needed to pull together and
analyze the rich data collections

available from multiple sources i.e.
economic, social, cultural and
environmental-and present results
which both specialists and non-

specialists can comprehend




Challenges in Knowledge
visualization

The Parsons Institute for Information Mapping (P1IM)
established in 2002 in New York is a one-of-a-kind
university research and real-world development facility
within The New School — a global university.

Co-founded by Former Senator Robert Kerrey (D-NE),
PIIM's core mission is to discover and promote new ways
for people to rapidly understand, analyze and respond to
large amounts of complex data.
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The great value of “One
Planet Many People” &
“Africa, Atlas of Our
Changing
Environment”

... They were not only
Important information for
people to see and
understand,

It was Important

Information that

people see
& URderstand
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