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Message from Board Chairperson

During its two years of operation, the Agency has reached a
satisfactory level of maturity. The internal control arrangements are
stabilizing at a level that promotes good corporate governance.
There is now a clear shift from establishment mode, to a steadier
operational sphere.

Increasingly, the Agency is now looking at the more strategic issues
and better ways of fulfilling its strategic and legislative mandates.

In my second term as the Board Chairperson to SANSAl have
been impressed by the passion and commitment from the
organisation's leadership and staff to ensure products and
services offered to stakeholders have been at a high standard
and relevant to meeting their needs. The relationships and
partnerships established between the entity and local and
global space stakeholders have opened even greater opportunities
for SANSAto contribute to the knowledge economy, stimulate
the local space economy and enable South Africa to be well
positioned amongst the global space community.

The SANSA board members have provided strategic input into
the operation of the Agency, asit has focused on streamlining
processes while ensuring that the Agency meets government
priorities as set by the Department of Science and Technology
(DSl).

SANSA has contributed products and services to various
government

departments and reached numerous learners to excite them
about a future in the space science and technology industry.
Through the commitment and support of the DST, foresee a
more successful year for SANSA as the Agency grows to
significantly contribute to the Department's strategic plan and
South Africa's national Imperatives.

My gratitude and appreciation Is to the Department of Science
and Technology, my fellow board members, SANSA
leadership and staff, andto all our stakeholders for their
continued support and contribution to ensuring an impactful
year for the Space Agency. We are certain that during this
financial year,you will learn more about this young
organisation and the remarkable contribution it is making an
effort to leave an Indelible Impact on the citizens of this
country.

Mr Maurice Magugumela
Chairperson of the SANSA Board
Accounting Authority
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Chief Executive Officer



Message from the Chief Executive Officer

As we review the performance of the South African National
Space Agency (SANSA)during its second year of operation, |
marvel at the extent of contribution made by our staff and
stakeholders in elevating the Agency to a young and aspirational
organisation, which, notwithstanding certain  challenges, has
been able to make valuable contributions to the

country.

In the past year, SANSA has reached a level of stability and
maturity that has enabled the organisation to take advantage
of collaborative opportunities locally and internationally while
making an impact on the local economy and scientific

community.

SANSA's directorates have each excelled in their respective
areas against the organisations strategic goals that are aligned
to those of the Department of Science and Technology (DST).
The SANSA Earth Observation directorate has provided a
noteworthy amount of satellite imagery to government
departments, clients, higher education institutions (HEIs)
and stakeholders that have been used in addressing
national priorities such as human settlement mapping and
infrastructure development, as well as providing relevant
data for the management of natural disaster, such as the
flooding which has been experienced in certain areas of

the country and part of the African continent.

SANSA Space Operations has provided high quality telemetry,
tracking and command, as well as the provision of much-
needed support to numerous space agencies and
organisations. The facility has seen growth and
development in response to the opportunities identified by the

global market.

During the period of solar maxima which we have been
experiencing since 2012,and which is predicted to continue
into 2013/14,SANSA Space Science has provided regular and
high calibre monitoring and warning service to our stakeholders
across the continent. The facility also contributed to the research
output in South Africa and developments in the field of
cubesats through SANSA's engagement with HEis.

Following completion of stakeholder engagements to determine
user requirements for the next South African satellite,
SANSA has initiated the development process of this Earth
observation satellite. This endeavour will provide immense
opportunities  for stimulating the local industry, develop the
necessary and scarce skills as well as create excitement

among citizens in space science and technology.

Our mandate dictates that SANSA commit to integrating and
supporting the efforts of our stakeholders in this industry through
maintaining, developing and sustaining space science and
technology opportunities for South Africa. We are continuing
our efforts to finalise and implement the National Space
Programme for the country, which promises to have a significant
Impact on South Africa's National Development Plan: Vision

for 2030. The document which ought to have been approved
in the last year encountered a further review, and has been
scheduled for tabling in this financial year.

| feel admiration and appreciation for the staff at SANSA,
for their resilient pursuit of excellence in ensuring that we
deliver 6 isarvice of h u ma n ifot SANSA. | acknowledge the
hard work and support by our partners and stakeholders
during this past year, and look forward to developing and
strengthening old and new relationships for the Agency.

In conclusion, | would encourage you to connect with SANSA
and follow this young agency as we strive to achieve beyond
our targets and goals to truly make South Africans proud of
the South African

National Space Agency

Dr Sandile Mallnga
SANSA Chief Executive Officer






Legislative and Strategic Overview

Legislative Mandate

SANSA derives its legislative mandate from the South African
National Space Agency Act (SANSA Act No. 36 of 2008). The
object of SANSAis to:

promote the peaceful use of space;

2. support the creation of an environment conducive to
industrial development in space technology;

3. foster research in space science, communications,navigation
and space physics;

4. advance scientific, engineering and technological competencies
and capabilities through human capital development (HCD),
outreach programmes and Infrastructure development ;
and

5. foster International cooperation in space-related activities.

Strategic Mandate

SANSA primarily derives its strategic mandate from
the:

1. Ten-Year Innovation Plan;
2. National Space strategy; and
3. South African Earth Observation Strategy.

Vision
To be the leader in ensuring that space science and technology

benefits society, the environment,the economy and the global

community through products and services; research and

development; and human capital development.
Mission
To use space science and technology to:

1. deliver space-related services and products to the citizens
of South Africa and the region;

2. support, guide and conduct research and development
In space science and engineering and the practical
application of the innovations they generate;

3. stimulate Interest In science and develop human capacity
inspace science and technologies in South Africa;

4. create an environment that promotes Industrial development,
and

5. nurture space-related partnerships to enhance South Africa's
standing in the community of nations.

SANSA's mission is succinctly captured in the A g e n cnyotics

In service of humanity

Values

1. Service

2. Teamwork

3. Respect

4. Integrity

5. Personal growth
6. Excellence

¢ K
{¢

Value Proposition

Towards the realisation ofits mission, SANSA has defined
a five-pointvalue proposition to create:

Societal Capital
Intellectual Capital
Human Capital
Economic Capital
Global Capital.

g k w DN e
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Strategic Goals

The 2012-2013 SANSA Annual Performance Plan indicates 3. Effective development of human capital, transformation,
how the respective business units within SANSA intend to science advancement and engagement of the citizenry.
contribute towards achieving the following strategic (Human Capital)
goals: 4. Globally competitive national space industry. (Economic
Capital)
I. World-—lassand efficient servicesand societal 5. Make South Africa arecognised global space citizen
benefits. (Societal Capital) (Global Capital)

2. Cutting-edge research, development, innovation,
technology and applications. (Intellectual Capital)
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Corporate governance




Governing Board

The Board is the accounting authority of SANSA In terms of
the Public Finance Management Act (PFMA.Act No. 1 of
1999). It is the responsibility of the Board to provide strategic
direction and leadershipto SANSA and to ensure good
corporate governance. The Board places strong emphasis on
achieving the highest standards of conduct. In reporting.
Financial and risk management.

Within the powers conferred upon the Board by
legislation and, in particular. As stipulated in Section 9 of
the SANSA Act (Act N0.36 of 2008).the Board has determined
its main function and responsibility as adding significant value
to SANSA as follows:

1. Perform any function imposed upon it in accordance with
a policy directionissued by the Minister and in terms of
the SANSA Act.

2. Oversee the functions of the Agency.

3. Monitor the research priorites and programmes of
the Agency.

4. Give effect to the strategy of the Agency, in the
performance of its functions.

5. Notify the Minister immediately of any matter that may
prevent or materially affect the achievement of the
objectives of the Agency.

6. Establishor disestablish organisational divisions o f the
Agency as appropriate after consultation
with the Minister.

The other responsibilities of the Board are as outlined in
the Board Charter.

The SANSA Board has eleven members appointed by the
Minister of Science and Technology. All the current members
of the Board are non-executive and served throughout
the year under review. The CEO is an ex officio member of

the Board.

All non-executive Board members have been assessed as
Independent during the year under review.
The Board is assisted in discharging its duties through the
following committees:

Finance. Auditand Risk Business.

Planning and Governance Human

Resources

The roles and responsibilities of the Committees are reflected
in the charter for each committee.

The membership of the Board and attendance record in the 2012/13 financial year is reflected in Table 1 below.

IBoard Member

Mr Maurice Magugumela
(Chairperson)

23/10/12 24/01/13

Mr Leeandran Annamalai "y

Mr Potlaki Maine "y

Ms Louisa Mogudl vy

Dr Robert Scholes "y

Ms Joy-Marie Lawrence ,

Mr Vincent Gore "y

Capt Mpho Mamashela "y

Mr Mthoblsl Zondl "y

Dr Elizabeth Gavin "y

Adv Tsheko Ratsheko 181

Table 1

.J Attendance X Apology

Finance, Auditand Risk (FAR) Committee

The FAR Committee fulfils a vital role in corporate governance by assisting the Board in discharging its duties relating to the
safeguarding of assets. Overseeing internal controls. The assessment of a going-concern status .the reviewing of and

reporting on financial information. And the review of the Annual Financial Statements for recommendationto the Board.
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The membership of the committee and its attendance record In 2012/13 Is reflected In Table 2 below:

Ms Joy-Marie Lawrence
(Chairperson)

Mr Leeondron Annomolol

V Vv V
V X V
Adv Tsheko Rotsheko V V V
X V V
V V V

Mr Mthobisl Zondi

T <<
<IN <<
< <

Mr Vincent Gore

Tobie 2
Attendance X Apology

Business, Planning and Governance
(BPG) Committee

The main function of the BPG Committee is to provide strategic direction to the executive management team by recommending and
reviewing strategic actions to the Board and monitoring organisational performance. = The membership of the committee and its
attendance record in 2012/13 is reflected in Table

3 below:

|Board Member

Mr Leeandran Annamalai
(Chairperson)

Dr Elizabeth Gavin o " " " '

Dr Robert Scholes . " " " '

Ms Joy-Marie Lawrence X r . " "

Capt Mpho Mamashela X X X " ’

Table 3
VAttendance X Apology

Human Resources (HR) Committee

The primary objective of the HR Committee is to develop and monitor the implementation of a competitive human resources strategy to
ensue that SANSAis able to attract, retain and develop the best possible talent to enable organisational performance. The membership
of the committee and itsattendance record in 2012/13 is reflected in Table 4 below:

05/06/12 20/09/12 m ‘

Adv Tsheko Ratsheko (Chairperson) v X 1)

Ms Louisa Mogudi ” ” "

Mr Potlaki Maine ” " "

Table 4
Attendance X Apology
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Statement of Responsibility of the
Accounting Authority

The Accounting Authority is required by the Public Finance
Management Act 1 of 1999 (PFMA)to maintain adequate
accounting records and is responsible for the content and
integrity of the annual financial statements and related financial
information included in this report It is the responsibility of the
Board to ensure that the annual financial statements fairly
represent the state of affairs of SANSAas at the end of the
financial year.

The external auditors are engaged to express an Independent

opinion onthe annual financial statements and were given

unrestricted access to all financial records and related data.
The Board believes that all the representations made to the
independent auditors during the audit under review were valid
and appropriate. The financial statements of SANSA have
been prepared In terms of GRAP and GAAP as stipulated
by section 40 of the PFMA.

To enable the Accounting Authority to meet the above
responsibilities, the SANSA Board set standards and Implement
systems of Internal control.  The controls are designed
to provide cost-effective assurance that assets are
safeguarded, and that liabilities and working capital are
efficienty managed. The standards include the proper
delegation of responsibilities within a clearly defined
framework, effective accounting procedures and adequate
segregation of duties to ensure an acceptable level of risk.

These controls are monitored throughout

16

SANSA and alj employees are required to maintain the highest
ethical standards In ensuring that the Agency's business Is
conducted in a manner that, in all reasonable circumstances,
is above reproach.

Based on the information and explanation given by
management, the Accounting Authority is of the opinion,
that the internal accounting controls are adequate to ensure
that the financial records may be relied upon for preparing the
financial statements, and accountability for assets and
liabilities Is maintained.

Inthe opinion ofthe Accounting Authority,based on the
information available to date, the financial statements fairly
present the financial position of SANSA. The financial statements
of SANSA for the year ended March 2013 have been approved
by the Board of Directors and signed on its behalfby:

Mr Maurice Magugumela
Chairperson: Board of Directors

Dr Sandlle Mallnga
Chief ExecutiveOfficer



Finance, Audit and Risk Committee
Report

The Committee Is pleased to present Its report for the financial
year ended 31 March 2013.

The FAR Committee consists of five members and met six times
duringthe yearunder review.

Responsibilities of the Finance, Audit and
Risk Committee

The Committee's responsibilities arise from section 51 (1) (a) (Il)

of the Public Act
Regulations

27.1.10. The Committee adopted a charter, approved by the
Board, which encapsulated

Finance Management and Treasury

its legislative and

corporate governance responsibilities.

Effectiveness of internal control

Through the review of the Internal audit actlvity. the committee
is satisfied that an adequate system of internal control is in
place to mitigate risksto an acceptable level. These controls
have been effective during theperiod under review.
The system Is designed to manage rather thaneliminate
the risk of failure and to maximise opportunities to
achieve business objectives. Thiscan provide only reasonable

but not absolute assurance.

Risk management

The Committee Is satisfied that SANSA  has an on-going risk

management process. Focused on identifying, assessing,

managing and monitoring all known forms of significant risk

across all operations. This has been in place for the year

under review and up to the date of approval of the

Annual Financial Statements.

Internal audit

The committee has evaluated the internal control environment
and based onthe Information provided hasassessed
the internal controls as effective to mitigate related risks. In
line with the PFMA, the internal auditcoverage plan was
informed by the risk management process. The Committee
met with the Internal auditors as often as necessary to

discuss Issues of concern arising from internal audit reviews.

Evaluation of annual financial statements

Inrespect ofthe SANSA annual financial statements, the

Committee has:

reviewed and discussed the audited annual financial

statements to be included in the annual report, with the
external auditors;

reviewed the Agency's management letter and
management's response to it;

reviewed changes In accounting policies and practices;
considered the applicability of the going concern assumption;
reviewed the Agency's compliance with legal and regulatory
provisions; and

reviewed significant adjustments resulting from the audit.

The Committee concurs withand acceptsthe external auditor's
It holds
the opinion that the audited annual financial statements should

reportincluded in theannual financial statements.

be accepted and read together with the report of the external
auditors.

External Auditors

The Committee has met with the external auditors .and are
satisfied that there are no unresolved issues arising from the
external audit.

Ms Joy-Marie Lawrence
Chairperson

17
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SANSA BOARD MEMBERS

Ms JoyMarie Lawence
Board member

Dr Robert Scholes
Board member

Mr MauriceMagugumela
(Board Chairperson)

- - ¥

Dr Sandile Malinga (CEO)]

Ms Louisa Mogudi

Dr Elizabeth Gavin Board member

Board member

Mr Potlaki Maine
Mr Mthobisi Zondi Board member
Board member

Adv Tsheko Ratsheko
Board member

Mr Leeandran Annamalai
Board member

-

18



Corporate Management

Corporate Executive

The Corporate Executive Management, under the CEO,is the
executive committee of SANSA and is responsible for the
executive leadership and day-t day operational management
of SANSA. It consists of:

DrSandlle Malinga, Chief Executive Officer (CEO)
Ms Bulelwa Pono, Chief Financial Officer
(CFO) Mr Zweli Ndziba, Executive Director (ED): Corporate
Services Ms S a r' &rbler, Board Secretary

Ms Bulelwa Pono, Chief Financial Officer

Dr Sandlle Mallnga,Chief Executive Officer _

Ms S a r @rdbler,Board Secretary

Mr Zweli Ndziba,Executive Director: Corporate Services
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Senior Management

The Corporate Senior Management under the CEO is the
second highest management committee of SANSA and is
responsible for the operational
SANSA. It consists of

management  of

Dr Sandile Malinga, CEO

Ms Bulelwa Pono, CFO

Mr Zweli Ndziba,ED

Dr Lee-Anne McKinnell, Managing Director (MD): SANSA
Space Science

Mr Raoul Hodges,MD: SANSA Space Operations

Dr Jane Olwoch MD: SANSA Earth Observations

Management Forum

The Management Forum consists of the Senior Management.
Middle management and key staff members. It meets
twice a year and is a platform for discussing and
implementing corporate-wide and operational strategies and
actions.

Governance
Principles and
Instruments

Shareholder Compact

The Accounting Authority for a public entity listed In Schedule

2,3B or 3D, mustannuallyconcludea shar ehol der 6s

In consultation with Its Executive Authority. Notwithstanding the
fact that SANSA is a Schedule 3A entity, and therefore excluded
from this requirement. Cabinet recommended thatit should
conclude a shareholder's compact with its Executive Authority.
In line with this recommendation, the SANSA Board has signed
a shareholder's compact with the Executive Authority, the
Minister of Science and Technology.

Materiality and Significance Framework

In terms of Treasury Regulation 28.1.5the Accounting Authority
must develop and agree to a framework of acceptable levels
of materiality and significance with the relevant Executive
Authority in consultation with the external auditors. The best
indicator with regard to SANSA business activity is revenue,
excluding ring-fenced allocations. For this reason, a framework
of acceptable levels of materiality and significance for
SANSA has been set at 05% and 10% of
respectively.

revenue

Planning and Performance Management

Supported by management. The Board is responsible for the

20

strategic planning and performance management of SANSA.
The Corporate Office,through the Planning and
Performance Management unit, assists the Board by preparing
the Strategic Plan, the Annual Performance Plan, Quarterly
Reports and the Annual Report. In 2012/13, SANSA
implemented a Performance Management Framework which
willensure consistency in planning and performance
management throughout SANSA.

Audit and Risk Management

The mandate and core functions of a risk management function
are informed by the Public Finance Management Act. And the
guiding principles of the King Ill Report on Corporate Governance.
The unit is responsible for managing risk identification, mitigation
and monitoring, forthe development and implementation of
the annual Internal audit plan,as well as for the monitoring
of SANSA's compliance to the legislative frameworks and
Internal policies and procedures.

The Public Sector
issued by National Treasury, and the related guiding
principles, tools and templates, are the primary source of

Risk Management Framework,

guidance for risk management within SANSA. The SANSA risk
register, dashboards and policies have been developed
utilising the National Treasurytemplates.

SANSAO s
the following:

anduriskahariagerent is governed by

1. Enterprise Risk Management Policy and
Strategy

2. Enterprise Risk Management Charter
3. Code of Business Conduct
4. Fraud Prevention Plan

compact

The top ten risks of SANSA are approved by the Board on an
annual basis and reviewed regularly.

Safety, Health, Environment and Quality
(SHEQ) Management

SANSA is committed to providing a safe and healthy working
environment. and to maintaining formal occupational health
and safety, environmental and quality systems that are designed
to meet legal and other related requirements. Each SANSA
Directorate publishes Its occupational health and safety policy
to regulate health and safety activities,including the function
of the occupational health and safety and environmental
committees, conducting SHEQ audits, training,risk
assessments and regular communication. Throughthe
committees, Directorates ensure optimal participation and
Involvementof employees In the SHEQ programme.



Policy

The Senior Management committee is the highest policy committee
of SANSA and Is assisted by focused area policy committees. All
policies undergo regular review and are presented for final

approval to the Board.
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Section 3
HUMAN RESOURCES




During the 2012/13 financial year, the Human Resources function
successfully developed and implemented a range of human
resource management and development programmes to
facilitate optimal performance bythe A g e n ¢ warksorce.

1.Organisational Effectiveness and
Performance

The SANSA Management Forum,comprising of all Managers,
Managing Directors and the Executive, engaged in workshops
focusing on ensuring team cohesion and improved organisational
effectiveness and performance. Through the engagements, a
number of organisational performance improvement Initiatives
were identified and prioritised tor development and implementation.
Key amongst these Initiatives were the Policies and Business
Improvement project, and the
Leadership Development Intervention.

Processes Review and

2.EMPLOYEE SATISFACTION

remuneration ,and the findings indicated that SANSA currently
remunerates most of its employeesat or above the market
median, indicating that SANSA salaries are generally aligned
and compare relatively well to its industry comparison sector.
Any remuneration packages below the 10th percentile of the
market are targeted for review.

3. EMPLOYEEWELLBEING

SANSA places great value in ensuring employee well-being
to ensure continued productivity. Even though a
fully comprehensive employee assistance program has not
yet been developed, an employee awareness of health and
well- being workshop for prevalent diseases, such as
cholesterol, diabetes and hypertension was conducted. In
addition, HIV/AIDS voluntary testing and counselling
services was offered to staff in December

2012.

4. EMPLOYEE RELATIONS AND DIVERSITY
MANAGEMENT

SANSA continually gauges its organisational climate and

level of employee satisfaction in order to ensure pro-ractive
measures to manage employee morale, and to alleviate any
issues that may adversely affect the desirable
organisational culture. An employee satisfaction survey was
successfully conducted in AprillMay 2012, and as an on-
going effort, management seeks to address issues raised by
staff.

Each SANSA Directorate developed an action plan to address
findings and implement relevant recommendations of the
survey. For example, in response to the staff survey, a
comprehensive remuneration survey was conducted to benchmark
salaries with the external market to ensure competitive

22

all SANSA Directorates have on-going team building and
diversity management sessions. These interventions contribute
significantly to the efforts of building a culture of
inclusiveness and appreciation of diversity among SANSA
employees.




6. SANSA WORKFORCE PROFILE AS AT 31
MARCH 2013

6.1 Overall Employment Equity Profile

The SANSA overall Employment Equity Profile

AAfricans

/€oloureds
Aindians
Whites

5. EMPLOYEE PERFORMANCE
MANAGEMENT AND DEVELOPMENT

A performance management and development system is
embedded across the organisation to ensure a culture of high
performance and achievement of goals and objectives.
The Implemented system provides for all employees to have
agreed performance targets. Which are supported by
personal development plans. The system applies a five
point scale, where a rating of one (1) is poorand five (5)
is excellent.

6.2 Employment Equity Profile by Occupational Category

Top Management (Executive)

Snior Management

Professonally qualified and experienced specialists and
middle management

Silled technical and academically qualified workers,
junior management, supetrvisors, foremen and
superintendents

S$middlled and discretionary decison- making

Unsklled and no decison- making
Total pemanent
Total non-pemanent

Grand Total

23 SANSA | ANNUAL REPORT 2012/13



6.3 Skills Profile
SANSA Skills profile

A8cience advancement and HCD

25
ABusiness Development
20 ZEngineers
AResearchers
tﬁ 15 ASpace Technology Support
,5”1 D Space Technology
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D Space Science Research

D Space Weather

A~¥echnical Research Support

ASatellite Operations
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6.4  Appointments and Terminations
SANSA Appointments and Terminations
40
WA o U o
- 5
c ¥ 0
[1+]
¢ o == pp—
E E E e 5
s L. @ &l @
5 ng = < | &
= 5| 8
o Q) e
= x| O
(0] '
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7. KEY CHALLENGES and in South Africa,and this situation poses arisk to business

continuity andthe A g e n c sugiamability. To respondto this
challenge, SANSA has embarked on developinga comprehensive

The key chall facing the A in th fh
© key chalenge 1acing the Agency In fhe area of hiiman workforce plan to Identify how future staffing and skill needs

resources relates to shortages of specialised technical . . . .
. . _ . will be met, via external recruitment, internal deployment,
skills, such as remote sensing specialists, space science
researchers, satellite operations technicians,and satellite
engineers, which are required in SANSA's core business

areas. Scarce skills Inthe aforementioned areas are in high

remand bom giobely _

24

succession planning talent management strategies,and skills
and career development opportunities.




Section 4
Impact Report




Serving Society

What is the use of  a house if you haven't got a tolerable planet to put

it on?
Henry David Thoreau

SANSA aims to bring the benefits of space knowledge and investment back to our fellow citizens to ensure
we may continue to live sustainably on Earth.

26


http://www.brainyquote.com/quotes/quotes/h/henrydavid107857.html
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http://www.brainyquote.com/quotes/authors/h/henry_david_thoreau.html

16 840scenes of data distributed
G2 D2O@SNYYSyd I\
year for use in addressing service
delivery, disaster managemerand
knowledge sharingbjectives.

2,9Tbof science
data acquired and
archived for
research

400 km/ss the average speed of sole

wind. That is equivalent of traveling from
Johannesburg to Capgewn in 3 seconds
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Saving lives througliRemote Sensing

Between 1980 and 2010, over eighteen million people were affected by disasters, out
of these over one million werekilled. Economic loss emanating from destruction of
infrastructure and lives was estimated to be three billion (3,394,070,000). Advancing
the understanding of why and where disasters occur in South Africa has potential to
improve preparedness and save &8 and resources.
During January 2013 South Africa and its neighbouring countries Mozambique and Zimeapeenced heavy rains causing
serious flooding in parts of Limpopo, Mpumalanga and southern Mozambique. These heavy rainfalls, which are conmgdmedur
summer season, are the result of strbopical depressions and intense cyclones associated with El Nina and often result in loss

human life and devastating effects to tle@vironment and infrastructure In order for disaster management servitesffectively

respond to these events they requieecurate and fast methods to assist in estimating and predicting the extent of the disaster

Remote sensing supports flood management by providing detailed information for production of assessment hipaiayin
identifying high risk area3 he satellite images are also used to monitor land use or land cover changes and to quantify the cha

Further risk assessments can be done for relocation and hazardous area demarcation.

Satellite information assists in determining appropriate actions for rescue anc

rehabilitation missions

A simple analysis can be done through visual interpretation of data to compare the changes before and after flooding esd a
sophisticated approach, which requires spdisied processing tools, allows computation of statistical information of all affectec

land cover.

T < =
Before the Fioods = S b RO 3 e b Floods at
9 W 1 Chokwe & Canicado

nnnnnnnnn

Ll
Chokwe

Legend

+  towns
—— Main Road

-——- Railway

Figure 1:TheAdvanced Spaceborne Thermal Emission and Reflection RadiorA&EER) satellite image showing Chokwe before
(02-04-2005) and after (201-2013) the floods (source: http://earthobservatory.nasa.gov/NaturalHazards/view.php?id=80297).
In Mozambique, the city of Chokwe was devastated in the recent floods as shown in FEighig dgricultural town is noted for its

tomato farmingand we can seé Figure 1 how the extent of the flooded area has affected the agricultural fields, infrastructut
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(roads and railway) and the surrounding towns. In Figure 2, the area has been classified into three vlaszeyegetated and

non-vegetated areas. Tk analysis indicates the flood extent of the Limpopo River.

This classified image enabl88aNSAo quantify the loss of production in the agricultural fields, as well as the extent of the damac
to infrastructure and even quantify the surface area oftlsehents destroyed by the floods. Through such analysis, it is possible t

make informed decisions on evacuation, rescue and food aid operations.
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Figure 2 Classified ASTER image of the flood affected areas around Chokwe in Mozambique.

Space Weatheheating up

There is no greater influence on the Earth and its spaceenvironment than that of our local star,the Sun.
Justlike Earth,spacehas weathertoo. Spaceweather can have devastatingeffects on space and Earthbased
techndogical systems which can result in disturbances to  Global Positioning System (GP$, radio

communicationsthe internet, cell phones and Digital Satellite Television(DStv).

The centre has made strides as the only Regional Space Weather Warni

Centre in Africa

The SANS/SpaceWeather Centre monitors solar activity providingearly warningsand forecastson spaceweather
events, playingan important role in protecting satellite technology,communicationand navigation systems as well as

electricalpowergrids.
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SANSA'Space Weather team has developeda number of new space weather warning products and servicessuch
asthe SANSASMSWarning Systemand the SANSASpaceWeatherInformation Centre which provides accurateforecasts
andpredidions to the defense,aeronauticspavigation andcommunicationsectors.

A coronal mass ejection releases energy that is equivalent to a billion atomi
bombs

Sinceits inception in 2010 the Centrehas made significantstridesasthe only Regioral SpaceWeatherWarning Centre in
Africa keepingan eye on the Sun'sactivity and informing the nationon any significant eventuality arising from

solar activity.

Monitoring and forecasting space weather conditions helps protect satellite communication technology
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SANSA Space Science is host to the only Space Weather Regional Warning Centre in Africa

Mapping the growth of national informal settlements

South Africa has a 62% urban population and an annual urbanization rate oivatii%. As more and more people flock
to the citiesincreasedstrain is put on housing and other social amenitieSANSA provides support to local, provincial
and national departments as they try to address these challenges.

A South African national infonal settlement databaseurrently targeting45 municipalities as identified by the Cabingtbeing
developed by SANSAhis database will enable government to make informed decisidren monitoring informal settlements

as well as in service delivery peojs. The mapping of the informal settlements using the 2006 and 2011 SPOT 5 2.5m satell
imagery involved capturing the extent gfowth ofthe informal settlements for the statederiod. Theverification ofdata was
done through municipal workshops.

SANSA has satellite imagery that dates as far back as 1972

An environmental statusanalysiof the location ofinformal settlements indicaté areas with high environmental risk&.change
detection analysis highlight the growth rate and the dynamiosithin the informal settlementsA dwelling inventorywhich is
planned will provide mapping of individual dwellisgwithin priority informal settlementsand requires very high resolution
imagery.

In this project, SANSA has completeven out of nine prainces and, within them, 35 municipaliti@gere captured. Limpopo
and Northern Cape are the only provinces which have been validated. Preparation to release the completed informal settler
database captured in the 45 municipalities is currently underWayaZuluNatal and the Eastern Cape will be completed during
the 2013/14 financial year.
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assist the government in monitoring tlgrowth of the informal settlements, as well as monitoring service delivery in the informa
settlements as part of the informal settlements upgrading project.

Figure8: One of the informal settlements in Polokwane municipality in Limpopo, where(f, 25 informal settlements existed
and 2011, 24 existed.
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Knowledge Creation

The only real security that a man can have in this wor Id is a reserve
of knowledge, experience and ability.
Henry Ford

SANSA aims to contribute significantly to moving our country from a largely resource economy to that which holds
power through its offering of knowledge and skilled workforce
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39formal R&D reports

and publications by
SANSA Earth Observatit

2.56peer reviewed journal

articles produced per
researcher which is higher tha
the national norm for physics

19 short courses held

to develop skiin space
related topics
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Tools to probe deeper into the unknown

To solve the mysteries of the universe, probe even deeper into the unknown, address longstanding and
challenging scienti€ questions, create a full picture of the space environment, and train the next generations
of scientists, South Africa and the African continent require specialised and cuttidge research equipment.

SANSA has spent in excess of R4 million to ertbareountry achieves this objectivBuring theyear under review
SANSA, in collaboration with partner universities, acquired and installed equipmeat dimgle analytial research
system to observéhe link between the magnetosphere, the ionosphere ah& S 9 | NJi. Kitddn as tieSdEth O ¢
African lonospheric, Geophysics and Geomagnetic Experimental Resource (SN|@E&ERstemwhich consists of a
variety of specialised equipment, such as Magnetotelluric (MT) Stations, GPS Scintillation Reoegivardiigh
Frequency Doppler Radawill turn South Africa, its neighbouring countries and the South Atlantic Ocean into a gic
geophysical laboratory in order to study the space environment.
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The locations of the National Equipment Programme instrutai@on which makes up the SNIGGER network.

Creating a research platform for future bright minds
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South Africa is the only African country with an Antarctic scientific base called SANAE. This is a location of imr
scientific geographic advantage in tha 1 KS O2y @SNESYyOS 27F (GKS 9 NIKQa
scientists to probe very deep into the space environment. To take advantage of this, South Africa has a wide su
instrumentation including magnetometers, scintillation monitoriometers, and auroral cameras. One of the major
instruments at SANAE is an analogue High Frequency (HF) radar.

Thisradar is part of theSuper Dual Auroral Radar Network (SuperDARM)ich is an international network of over 30
radars involving sciersis and funding agencies across 16 countries. SANSA is currently constructing a digital
Frequency (HF) radar, which will replace tiverentanalogue radar.

This R3.5 million thouse project has enabled SANSA to develop internal radar developkikbstand establish an HF
Laboratory which will be utilised for future space science equipment upgrades @edviice training projects.

The new radar will have thability to process information at greater speeds, allow scientists to observe and stu
anomalies in a far superior way than was previously possintel allow for parallel radar tasking to simultaneously
meet globalSuperDARMommitments and national specific experimentation.

Post graduate student and-Bervice trainee testing a radar compent in the SANSA RF laboratory.

Optimising the information extracted from satellite imagery

South Africa spends in excess of R25 million per year to acquire satellite imagery that is used for a number of
applications in agriculture, human settlement nrotoring, disaster management, natural resource management and
other applications. It is therefore important that the country continually optimizes the extraction of decisioraking
information from the imagery and ensure value for money for the country.
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SANSA has developed arhiouse capacity to ensure that value added procedures are applied to satellitie observation data
that is received from international satellite vendors Some vendor supplied Remote Procedure Call (RPC) for High Resc
satelite images contain positional errors due to biases that exist in exterior orientation determination and errors in satell
attitude determination. To remedy this, SANSA developed open source tools &NEdIEor bias compensation in RPCs. An
illustration is given in the figures. Also developed is a bundle adjustment method for 3D point resection that is useful for C
Space Maneuver (DSM).

This workprovides a coseffective and efficient way of processing tools for stakeholders. It also allowsfing research and
improvements on image processing since full control of the tools rest within SANSA. The interest generated in the apgpisatio
resulted in a decision to migrate some of the proprietary software scripts to open source in order taregeaesearch and
knowledge exchange with other space agencies and stakeholders.

Image shows correct road positions with refined RPCs
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Pushing the frontiers oknowledge on the geespace environment

LA AG LRaaAroftsS F2N KdzvYlFyiaide G2 06S 6ALISR FTNRBY (KS
Will the reversal of the earth magnetic field cause commotion on earth?

How do changes in the space environment affect commmication systems, navigation, or electric power
distribution?

These are some of the burning questions that SANSA scientists try to solve as the Agency extends the fronti
1y26fSRAS YR AYONBI &S { 2dzi K ! F NNnDér6f Hagship @ajettd. |y 2 6t ¢

SANSAs a key player in the South African National Antarctic Programme (SANAP) and has segenad) @pace
science and space weather related projects in Antarctica, as well as Marion Island and Gough Islandci8ANSA
successfully launched 13 helidfiled balloons a part of NASA Balloon Array for Radiation belt Relativistic Electron
Losses (BARREL) projéldte project, works in conjunction with NASA's Van Allen Probed,aims to track where
radiation goes when iescapes the Van Allen Radiation Belts, as the charged patrticles within the belts can darn
satellite technology.

SANSA researchers also conducted other ground breaking research in areas of geomagnetism, the atmosphel
ionosphere, magnetosphere amlasmasphere. The productivity of the research was recoded at 2.56 publications
researcher which is higher than the national norm for physics. This is a noble achievement noting the stated obje
to transform South Africa to a knowledge basedecéo | YR A Y ONBIF 4SS {2dziK ! FNROL ¢
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Launching the first payload of the 202R13 austral summer at SANAE |V (image credit Claire Antel)
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Reaching Society and Building
Capacity

Education is the passport to the future, for tomorrow belongs to those

who prepare for it today.
Malcolm X

SANSA aims to advance scientific, engineering and technological competencies and capabilities through
the development of our Human capital via outreach programmes and public engagement
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36 postgraduate students,

supported by SANSA, registerel

for degrees in the field of space

science at universities around th
country

10 SANSAupported

students graduated from the
Universities of KwaZwu
Natal, Fort Hare and Rhode
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Taking space science to schools

South Africa has a needb increase the uptake of maths and science by learners across the country. While the
government tackles this challenge through educational interventions, SANSA uses the appeal of space to encour:
these young minds to have an interest and appetite foliestcce and maths at schools.

Learners from Spartan High School being welcomed by Dr Sandile Malinga at Hartebeesthoek

SANSA is committed encouraging our learners to take up Maths and Sciemsehool as a guarantee to feed into the
knowledge and sks base currently lacking in South Africa. Using space as an exciting tool to explore concepts
gather new knowledge on our planet, the universe and our existence is the objective for the Agency.

This is managed through direct engagement with lessndgmrough school visits to the SANSA facilities, practice
demonstrations in schools located in rural areas by the mobile space laboratory as well as participation at nat
festivals and events.

The agency also participates in initiatives that encouragg showcase careers in the space industry with special foct
on girl children and people with disabilities.

The team reached 962 learners in the Mopani district for the duration of the Limpopo Roa
Show week

{1 b{! KIFa LJI NIOAORALI CHdio Work initi&iteffor d sBcind ¢eariakl
hosted children through the Reach for a Dream programme.

[ SGKF02 a2NRLI Q& ol F2dzNJ @8SIFNJ 2fR 028 a&ac
Engineer was fulfilled as he visited the SANSA Spacaipar ground station as part of a
Reach for a Dream Foundation initiative.
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Lethabo dreams of space travel

''YRSNI 6KS GKSYS Ga¢KS w2fS 2F {OASyOS Ay 902y2YA0 5S@S¢t:
National Science Week. g the year under review, SANSA Science Advancetaams managed to visit a number of schools in
the areas around South Africa.

Investing in young bright minds

Globally SA ranks approximately 111th out of 142 countries for its availability of sciesistd engineers. According to
the Engineering Committee of South Africa (ECSA) currently one engineer serves over 3000 people in South Af
compared to 227 in Brazil and 543 in Malaysia.

SANSA embarked on a natiamide Research Road Show visiting 27 games of
21 universities covering seven provinces of South Africa.
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This was to drivawareness of the research carried out at SANSA and the various opportunities available to students.

Over 1360 students were reached during this road show, and thigdmdted in a 44% increase in the number of bursaries
allocated to space science postgraduate students in the fields of physics, maths, computer science and engineering.n@ANSA
supporting a total of 36 postgraduate students registered for degreethé field of space science at universities around the
country.

SANSA and the University of KwaZNhtal (UKZN) recently signed a MoU relating to joint staff appointments and collaboration
the Antarctic based SuperDARN radar project. Human C&pBald St 2 LIYSy G Aa SaaSyidAalt Ay I (
AYAGALF GABS gAff LINBaSyid 2LIR2NIdzyAGASa F2N) {! b{! G2 O2f
Engineering and Science.

Almost 50% of SANSA bursaries for 20E8e awarded to students registered at UKZN, which was the largest allocation to al
South African university.

During 2012, ten SANSAIpported students graduated from the Universities of KwaZdal, Fort Hare and Rhodes, which is the
highest number bgraduating SANSA students in a given year, and demonstrates the high calibre and academic competen
SANSA students.

SANSA Researchers with Physics students at the UniverBitytdfiare during the Research Road Show

Empowering our people and tebrating excellence
SANSA not only targets young learners to develop an interest and passion in space science, but affords the same oppartunity
aidzRSyida Fd 19LQao®

Scientists and researchers at SANSA are constantly looking for opportunities tohgipknowledge and skill in order to inspire
their academic colleagues to aspire to greater levels of scientific awareness. A young SANSA lonospheric Physicistmzama
has received a NRF Thuthuka grant in the pBBD track. . In addition this rearkable young scientist also won the lkusasa Award
for 2012, in the category BEST USE OF SCIENCE.
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SANSA lonospheric Physicist awarded for BEST USE OF SCIENCE.

ly203KSNJ SEGNI 2NRAY I NE &2dzy3 Sy 3IAySSNI |y Rhaéihspifed vidden argitiera &y
guest speaker at the Third Annual Women in Engineering Conference.

-
- e

Gladys Magagula, Guest Speaker at the Women in Engineering Conference

Taking space to society

SANSA participated inumerous festivals aneéxhibition around South Africa with the intention of creating awareness of the
Agency and the impact of space investment in South Affinese events also provide a platform for the organisation to present its
abilities and progress to a variety of national and intgional partners and stakeholderSome of the events SANSA had a
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presence in includehe Africa Aerospace and Defence (AAD), which took place at Waterkloof Air Force Base in Bneftoria
attracted more than 40,000 trade visitors from 28 countries.

SANSAttracted many learnerand publicat the Annual SciFest, which was held in Grahamstamahthe SANSA Science centre
hosted various open days to the schools and public in the Western Cape.

SANSA at AAD 2012
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Shaping our Industry

Technology is a gift of God. After the gift of life it is perhaps the
greatest of God's gifts. Itis t he mother of civilizations, of arts and of

sciences.
Freeman DVSOH

SANSA aims to support the creation of an environment conducive to industrial developfrsgaice technology.
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Driving new technologies and innovation

What fits in the palm of your hand, weighs 1.3 kg and uses less power thanvatblight bulb? If you guessed
ZACUBmMI X { 2dz0K ! FNAOI Q& FxeNightt yly2al iSttAGST GKSy @32

ZACUBH was designed and built mainly by postgraduate students at the Cape Peninsula University of Techn
(CPUT) in conjunction with SANSA as part of the CubeSat programme. A CubeSat fshapacéowcost satellite
measuring 10cmx10cr®cm.

One of the payloads ehoard ZACUBE is a High Frequency (HF) radio beacon, deeeldn collaboration with SANSA
to calibrate theHFradarin Antarctica The CubeSat programme provides a number of useful applications such
education and traiing, technology demonstration, earth observation and space weather research. It is an id
programme for students as they can be involved in all the phases of the development of a satellite. CubeSat
becoming increasingly popular with universitiesdatechnological institutes around the world, because of their
considerable educational benefits.

The components of ZACURE

The antenna release mechanism of the HF Beacelmoand ZACURE
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