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Act No. 36, SOUTH AFRICAN NATIONAL SPACE AGENCY ACT, 2008

To provide for the promotion and use of space and co-operation in space-related activities, foster research in
space science, advance scientific engineering through human capital, support the creation of an environment
conducive to industrial development in space technologies within the framework of national government policy,
and for that purpose to establish the South African National Space Agency; to provide for the objects and
functions of the South African National Space Agency and for the manner in which it must be managed and
governed; and to provide for matters connected therewith.

Functions of Agency 5. (1) The Agency must—

(d) acquire, assimilate and disseminate space satellite imagery for any organ of state [z
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Sources of Satellite Data for South Africa

Data received at SANSA Ground Receiving Station
(Space Operations)

Ingested, archived and catalogued by SANSA Earth
Observation ground segments

S W L

e ——

Currently direct reiig
Landsat 8,9 CBERS 04, 4A, MODIS; Aqua and Terra
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CBERS 4A

Wide width Panchromatic Multi-spectral camera (WPM)
Pan 2m, MS: 8m

Total

Tasking plans 55 Level O Level 1A Level 2B
Mumber of images | 1381 59 684 638
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SPOT 2, 4,5,6,7

' MISR

" MODIS, AQUA & TERRA

- NOAA AVHRR

Landsat: MSS,TM, ETM, 7,8

CBERS 2B, CBERS 4A &4B

Spatial Resolution

15m-60m

1.5m-20m

20m

175m

275m, 1.1km

250m,500m, 1km

1.1km

30m

300m

6.25m

More in the EODC Archive

Coverage

Southern Africa

Southern Africa

SADC
except, Mauritius, DRC, Madagascar and
Seychelles

SADC
except, Mauritius, DRC, Madagascar and
Seychelles

Africa

Africa

Africa

Africa

Africa

Global

Date of Acquisition

1972 - current day

1994 - current day

2008 -2009

2008 - 2009

2003 - current day

2000 - current day

1984 - current day

1994 to 2009

2002 to 2010

2000 to 2011



Post fire assessment
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Open Access

Explore the
¢ Copernicus Data
Space Ecosystem

Welcome to the Copemicus Data Space Ecosystem, an

wide range of data and s
Sentinel missions and more on our planet's land, oceans

and atmosphere.

The Copemicus Data Space Ecosystem not only ensures
the continuity of the open and free ac
data but also extends the portfolio for data proce

dai

e 3rd] Let's visualize Land Surface Temperature product

Engish | ) | Stemap | Contectus

ety siafte sFpEuT wTeA, siafa fem
Indian Space Research Organisation, Department of Space

mant of India

Programmes ~  Resources ~  Eng

Space Based Earth Observation Applications  Home  Services / Space Based Eerth Observation Applications

High-Resolution Operational Soil Maisture Product

ISRO provides satelite services fequired for wealher forecasting, monitoring etc. It provide satelte imagery required for the
developmental and security needs of the country. Further, it provides satelite imagery and specific products and services required for
application of space science and technology for developmental purposes to the Cenfral Govemment, State Govermments, Quasi
Governmental Crganisations, NGOs and the private sector

The data obtained from earth observation satelltes is utiized for various applications on ground incluging agriculture, Torestry. mining,
water management, rural and urban development et cetera. The data Is processed for a specic application by ISRO experts or those
frained by ISRO working in various depariments. It can be obtained by individusls or govemment or private agencies. Some data is made
available freely while the remaining is on payment basis.

Al these applications are made available through Bhuvan and Bhoonidhi portals. Bhuvan pertal displays the projects that have been
"‘"’;"“'"C 50 far. Most of them are done In collaboration with other government departments or state government of local authorities
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Check the boxss forthe data set(s) you want to search. When
dona selocting data sels), click the Additiona Crtenia of Resals
bultons below. Click the plus sign next % the calegary riame to
‘show a list of data sets.

Use Data Set Prefiter (eas The
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Sexch

This daia setlistis cached for pertorrance. H your user
parmissicrs have changed or you are ot seeing an arpocied
datasel, click here 10 retresh your st
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# CEOS Logacy
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 Declassifid Data
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¥ NASA LPOAAC Collections.
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 Vegetation Mantoring

INPE | & Amazon Mission About the satelite *  Uses and Appications  National Industrial  Technological gains G2 M5 (3§ £

Amazon Mission

The Amazon Mission will provide remote sensing data (images) to observe and
monitor deforestation, especially in the Amazon region, as well as the diversified
agriculture throughout the country with a high revisit rate, working in synergy with
existing environmental programs.
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Systematic coverage — targeted

Recent Imagery

E Science
Calendar I'he Earth Observer

Aanouncements and Highights
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The Eal
Observer

Optical SAR

NASA’s TROPICS Mission Releases "first
light" Images
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Specific Needs

Environmental and geospatial monitoring
Ocean, coastal and marine management
Land management

Rural development and urban planning
Topographic mapping

Hydrological monitoring

Climate change mitigation and adaptation
Meteorological monitoring

Disaster monitoring and relief

Hazard forecasting and early warning
Cross-border risks

Disease surveillance and health risk

Asset monitoring

Regulatory enforcement

Defence, peacekeeping and treaty monitoring

Tourism and recreation

Communication

Space science and exploration

Space technology transfer and spin-offs
Development of the space industry

50cm-1m

10m -20m

Earth Observation

Spatial Resolution Required

20m - 30m

Temporal Frequency

Geographic Area

Annual National
. . . . Annual SADC
Seasonal National
Annual National
. . . Annual National
. . Twice per annum National
[ Daily SADC
. Daily SADC
—- . . Daily when required SADC
. . . Twice per annum SADC
Daily when required National
. . . Twice per annum National
Daily when required National
Daily when required National
High furnaround time Africa
. . . Annual National
Continuous SADC
National
. . . . National
. . . . National




South African Datacube

» High spatial resolution data cube

» SPOT 5,6 & 7: 2006 — 2017

» Open to government, research and academia

» Access by private through a partnership framework
» Products free for non-commercial use

Application Library

Jupyter Notebook

(Python API) Internal
R User

Access

R&D / App Dev
Production Users

Ingest Analysis
Ready Data

Data Products

_ ‘
External -

User
Access

Open Data Cube
User Interface
(and other web services)
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Use-case: Urban Change Detection

« We used SPOT 6 & 7 datasets to
examine the change in urban extent
between a baseline period and a
more recent period.

BDO

« Location of urban growth between
the two periods is highlighted on a
map

Platform - Digital Earth South Africa (sansa.org.za)

Urban Change
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https://desa.sansa.org.za/platforms/#jupyterhub

Data Acquisition Initiatives




Acquisition of high spatial resolution satellite imagery

agriculture,
forestry & fisheries
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Acquisition of high.... resolution data

https://www.etenders.gov.za/Home/opportunities?id=1
https://www.sansa.org.za/tenders/

High resolution
SAR

High temporal and temporal

Very high optical
resolution

spatial resolution
‘ High resolution ]

emission

High temporal resolution /
SAR
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https://www.etenders.gov.za/Home/opportunities?id=1
https://www.sansa.org.za/tenders/

Acquisition of SAR

A TLIE)N A
6 éﬁ)M S Home About Tools Data & Resources Contact us

Fisheries and Coastal Operations at Integrated Vessel EO for Water Quality
Aquaculture Support Sea Tracking

Using earth observations
A satellite remote-sensing Use of ocean models and This tool is access (EO) to determine water
product showing where sea state parameters. controlled. Please contact quality
algal blooms are occurring. us if you would like to

discuss further.
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User requirements
https://www.surveymonkey.com/r/C8LVKKX

What is the spatial resolution of the satellite imagery do you require?

Answered: 25 Skipped: 0
local
municipality

district I

municipality

50cm
province

m
national

3m
targeted areas
as and when...

10m
Other (please
specify)

>10m

/

0% 10% 20% 30% 40% 50% 60% 70% 80% 20% 100%
0% 0% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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Access to satellite imagery through
partnerships

REMOTE
SENSING

SATELLITE
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Infrastructure Expansion: +Data Cubes

SPOT 67
SPOT 5

Application Library

CBERS

Jupyter Notebook
(Python API)

Use
Adoass Landsat




Data dissemination

Find Direct
Download Link

API

FTP

Subscription
services

Market place

ONLINE STREAMING SERVICES

Monthly subscription

prime video A Y7 /month
NETFLIX A $9/month
G )

Dhosgp+ $6%/month
/month

Physical

ic packages

Other (please
specify)

0% 10% 20% 30%  40% 50% 60% 0% B80% 20% 100%
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Thematic areqas
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Water Quantity Information Service

< C @& water-southafrica.co.za
Nl
"y P
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Legend

= Hydro Catchment
@ Water Surface Area
@ Cloud Obscured

@ Bright Bare Surface
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Pretoria, South Africa
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Flood Risk Mapping

Angola

Flood Risk
L]

- River Channel
B -ion
I:I Low

Zambia

Botswana

Zimbabwe
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Satellite data to support disasters

SANSA Led Image Acquisition

The International Charter Space and Major Disasters

South Africa s

Trading,

gfore Floods

3

Legend
The map indicatos the
Sorvice Road Refinary in [ Amectea srea

Africa. Satollite imagery 3| ds was acqui Satellite imagery
14 April 2022. The flooding water is in the yard and aroun
sansa DU 0 0035 007
S ——
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SANSA
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Air Quality

Feb - Mar Apr
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20°N ' 025 20°N l 025
02
02

—

o ° 0.15 ° 0.15

o~

b= 0.1 0.1
< 20°s
g . 0.08 005
o o
20°W o 20°E 40°E 20°W 2 20°E 40°E
Smoke+poliuted dust AOD 0.28 Smoke+polluted dust AOD 0.25
20°N 20°N

— -~ 02 ) 0.2

o~d

L= o 0.15 o 0.15

o~

= 0.1 o.1
) - o
2 20°s i 20°S oo0s
0 )
20°wW o 20°E 40°E 20°wW o 20°€E 40°E
Smoke+polluted dust AOD Smoke+poliuted dust AOD
20°N 0.1
000015
0.05
@
bt 0o
== o
@ ° -
—

g 2o 5 |-
science & innov g~ V
e &3 -0.00015 0.1 /SANSA
sncé:r&c;ﬁgdé?;ggga AFRI 20°wW - 20°€E 40°€E 20°wW o 20°E 40°E ;’;TA" CAFERICRNGNEWEAYL




Crop type mapping

Crop type Map:
Detail

7 2- Maize
6 - Sorghum
B 20- Shrubland
B 30- Grassland

6 - Sorghum

-, 41 Cropland
B 20- shrubland 42 Cropland
M 30- Grassland [ 50- Built Up
‘ 41 Cropland =5 . 60 - Sparse vegetation
: = 42 Cropland | [ 80 - Permanent Water bodies
; 50 - Built Up

. 90 - Temporary Water bodies
. 110 Tree cover

[ 80 - Permanent Water bodies £ K - TE
. 90 - Temporary Water bodies ’ = oz “ _

o - 110 - Tree cover

60 - Sparse vegetation

e Example of crop fields sampled (red points) during the Bothaville (2021), Free State, South Africa
2021 campaign in Free State province, superimposed to Land cover and Crop type Map

the crop type map com puted by using Sentinel- lm ages.
forestry, fisheries S ‘
& the dnvironment  WZ# science & innovation 3 water & sanitation \_ EX A Bauiid E U M ETS T A
::%:Zmﬁ“&";‘;ﬁ"é&“‘"“” \{IH :;.s‘:“;m:.':&“m.;m \ :"E“E,Pé'.“‘?’:*;;'gt,"aw AFRICA South African 7| eutscner A e

weather service ARC ® LNR  sazosmatesicranminsne  WWetterdienst ——

SR AfriCultuReS
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Understanding of the status of human

Higher urbanization rates are
expected to take place in
developing countries

Increased land for habitation
Human settlements indicate
where people live, socialize and
work

Population is not always up-to-
date

High spatial resolution imagery
provides the data to map and
monitor settlements

Human settlement give an
indication of standard of living
Base during planning of services
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Informal settlements with streets

0 75 150 300 450 600
- Informal settlements without streets

[ eeeees— I EIETS
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2007 -2014 urban growth Urban Growth %

100,00
Need to assess urban growth 000 I
v Secondary cities experienced higher expansion 0,00 H-nlns I
CoT CoJ CoE BC MNNMBRB PK

than major cities
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Mapping informal settlements

v' Over 1 billion people live in slums

v Urbanization: increased
development of informal
settlements/slums

v lllegal, lack access to services,
vulnerable to natural and man-
made disasters

v May lead to environmental
degradation

= science & innovation

Science and Innovation
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Legend
¢  Plc_Name

I informal 2006
- Informal 2011

Informal 2017
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Assessment of areas that require services

v Health services should be Mational Human Settlement Layer

5km from the settlements Value

B Settlements within 25k of hospitals
Settlements within 5km of clinics

B Mo clinic with Skm

R

v’ Identification of areas that

are far from the services

v" Accessibility to be assessed >
using road network

v’ Identification of suitable
sites

Letaba Ranch
Nature/Resernve
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Understanding environmental conditions of human settlements

v Earth observation products: Land Surface Temperature(LST),Urban Heat Island,
Vegetation Moisture, Air Quality, Humidity, Bareness

v Environmental conditions indices: Remote Sensing Ecological Index*(RSEl); Settlement
Surface Ecological Index**; Heat Vulnerability Index

a
o o
a y . - D
=] ' - \
Poa > ‘
. A .
Land Surface Temperature Vegetation moisture

Mamelodi, City of Tshwane

>|‘Yue, H.; Liu, Y.; Li, Y.; Lu, Y. Eco-Environmental Quality Assessment in China’s 35 Major Cities Based On Remote Sensing Ecological Index. IEEE Access 2019, 7, 51295-51311.

**Mudau, N.; Mhangara, P. Assessment of the Ecological Condition of Informal Settlements Using the Settlement Surface Ecological Index. Land 2023, 12, 1622.
https://doi.org/10.3390/land12081622
N
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SGD 11.3.1 reporting

Ratio of Land Consumption Rate to Population Growth Rate (LCRPGR)

400 1.05 1,20
350 0,92 085 - 1,00
300 i L
250 . 080
0,55 R
200 0, - 0,60
[
A 040 @G
100
R
50 0,20
1996- | 2001- | 1996- | 2001 - | 1999- | 2001 - | 1996 - | 2001 -
2001 | 2011 | 2001 | 2011 | 2001 | 2011 | 2001 | 2011
Polokwane Rustenburg N— Johannesburg Tshwane Polokwane Rustenburg
® Total land consumed 342 345 161 157 13 31 7 26
W Land consumption per capita| 198 164 237 210 | 354,80 | 252 226 162
¥ LCRPGR 085 | 057 | 105 | 055 | 045 | 092 | 048 | 085
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Avallable Tools
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Decision Support Tool focus

Governance and Frameworks

~®-
Financial Planning
0D ==

SocialInfrastructure l
\’
Mlm Rz/ R- J
Urikties A £
Physical Infrastructure ( /\ ,\ ) Urban Planning /\' ¢

Environmental Planning

1
T
5
!
4
O'

Water bevel 35M

OEREA e level 25 M

https://www.ezitech.africa/services-municipal.html



Decision support tool

« > C A\ Not secure  products.sansa.org.za/mapApp/index.html w & a ° :
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african Countries
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=] Blank Map

[Z] Open Street Maps
(] Vegetation Analyses
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[=] Flood Three Metre

[=] Flood Five Metre
(2] Informal Settlement
=] Human Settlement

] 2007

Classified 2012
= 2012

2014

[J2018

32019

[=] Human Settlement Health Fadility
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(2] Water Distribution
(] Administrative Boundaries
(] Other Data
[=] Vector Data
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Dashboards: InNformal settlements (quantity and areq)

Informal settlement: not included in disaster management; no waste collection; vulnerable to disaster
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(6] 25 sansa.maps.arcgis.com/apps/dashboards/3dc5e7f93b2d4065b951241a0c443f23#mode=edit
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Capacity Building

Supporting the implementation of the DDM
and other government priorities
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Science advancement

Advancing
Science for the Future

SANSA aims to promote awareness of and interest in
Science, Technoiogy, Engineering and Maths (STEM) among
the youth, educators, the general public and policy-makers

through a focused Science Advancement Programme.

Activities are hosted by means of national exhibitions and
school visits as well as within the SANSA Science Centre and
the interactive mobile space laboratory. The activities are
aimed specifically at educators and learners, with an
emphasis on practical learning programmes.
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Bursaries

Internships

Y
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Space Infrastructure Hub

NEW EARTH OBSERVATION FRONTIERS




Upcoming trainings

Introduction to Earth Observation and geospatial technology for decision
making

11-13 March

Harnessing space technological applications in sustainable urban development
through Julia programming language

07-10 May
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