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1. Context: Why BioSCape Applications?

(https://www.bio
scape.io/story)
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BRIDGING THE GAP BETWEEN RESEARCH AND PRACTICE: Key messages from
researchers & practitioners (Shackleton et al. 2022)

A

} 1.  Understand the landscape /

tv seascape context N

O

2. Engage with existing living landscape I\
platforms, networks and groupings — €.9.

CFR Partnership, FynbosForum, Upper

Breede Collaborative Extension Group o~

5. Create nevtral third spaces fO
engagement and collaboratio

Winterhoek Collective, Berg-Breede COP.

(UBCEG), EFTEON, Boland-Groot W .
; 6. Explore new ways of partnering

3. Co-develop research agendas
and plans

» 7. Communicate research
findings to enhance use

Website: https://sites.google.com/view/berg-breede/resources

4. Formalise and fund engaged
scholarship




2. Stakeholder engagement: BioSCape Applications Workshop (22-26 May 2023)

‘neutral third spaces for engagement’ (Shackleton et al. 2022) = 5-day workshop for BioSCape Science
Team + practitioners (end-users and boundary agencies); networking, cementing collaborations,
enhancing goodwill, capacity building (esp. ECRs), discussing science applications needs.

EMIT Data and Site Planning




2.1. Remote Sensing of biodiversity "Wishlist”: What are your applied research needs

and desired data products/variables?

Dauh ?wchm‘

van odole

Managing expectations and creating
space to share our hopes and dreams!
BioSCape as a springboard for the
future (funding, collaborations, etc.)...
thus exciting cross-project ;
collaborations have emerged: Alien o o | =
Tree Mapping Working Group + Water e ‘
Quality collaboration.

I— SHIFTING COMMUNITY COMPOSITION Wy_l h ECOSYSTEM DISTURBANCE, RESILIENCE & RECOVERY _I I_ ECOSYSTEM FUNCTION & CONTRIBUTION TO PEOPLE
. o BT TR RN \ I e 4 A XU s = o —




2.2. Stakeholder engagement: Value Creation Framework (VCF) (Wenger-Trayner et al. 2020)

Private-
NASA - Nation
End-user- B sA
UK

Boundary Agent (End-user)-
Academic-

B us

0 10 20 30 40

Number of Participants 94
knowledge
& holders

Dedicated time to reflect on the
“value” (importance, worth, or
usefulness) of RS data in relation to
their application needs. 90 min, 10
survey questions, 10 subject matter
focus groups: Agriculture & Food
Security, IAPs, Vegetation
Monitoring & Disturbance, Land Use,
Water Quality, Wetlands & X
Watersheds, Oceans, Climate
Change, Botany & Plant Ecology,
Birds & Amphibians

practitioners: 40 (43%)
SA researchers: 21 (22%)




2.2. Stakeholder engagement: Value Creation Framework (VCF) questions / themes

Value Creation
Cycle (Theme)

Open ended questions asked of practitioners (Description)

ORIENTATING
IMMEDIATE

POTENTIAL

APPLIED
REALISED

TRANSFORMATIVE

STRATEGIC

ENABLING

What got you involved in your current work?

What is your experience of using biodiversity RS/GIS data in your work?
What do you get out of including biodiversity RS/GIS in your work?

How do you apply/use it? (tools, products, reports, etc.)

What was the result of using biodiversity RS/GIS in your work?

Did it transform anything, e.g. your view/behaviour? (broader or deeper impact)
and did you feed this back to anyone involved in the activity/project/work you do?

Was there a significant connection to strategy (management plans/strategy or
policy) and conversations with stakeholders?

What were the enablers that made this all possible? (discussions, workshops,
capacity development, outreach, collabs, etc.) Do practitioners claim to use
"participatory" or "community-based" approaches, including using co-design,
management or planning or collaborative agreements?

+ Obstacles = operational
barriers to using
BioSCape-like data
products

+ DEI = diversity, equity
and inclusivity, particularly
to promote all dimensions
of equity (recognitional,
procedural and
distributional)



2.3. Stakeholder engagement: Using Value Creation Framework (VCF) to document possible

BioSCape applications - a “baseline assessment” prior to use of BioSCape data products

Application Readiness Levels (ARLS)

/‘\A_RL9 - Approved, Operational Deployment and
&/Use in Decision Making

Actual operational, successful use of application by
— users in decision making activities.

@m. 8 - Application Completed and Qualified

Actual system completedand ‘qualified’ through test and demonstration
for partners’ decision-making activity. Application has been proven to
work in its final form and under expected conditions.

- Application Completed and Qualified
Prototype near or at planned operational system. A major advance from
«~ARL 6, requiring p type system d ion of an actual system prototype in
/\an operational environment, such as partners’ decision-making activity.

@RL 6 - Demonstration in Relevant Environment

Major increase in the application’s i lype system
demonstration in a relevant envi or simulk perati decision making

environment.

Validation in Relevant Environment
Basic comp are integrated with bly realistic supporting elements
so application can be tested in a simulated dedision making environment.

(AR 4 - nitial Integration and Verificati
(in experi i ) Basic comp of Earth science products
and dedision making activity (decision support system, tool, etc) are inte-
grated together to establish that they will work together.

=
@RL 3 - Proof of Application Concept
-~ Feasibility studies to assess the potential viability of the application.
More complete characterization of the decision making process, in-
duding baseline.

-~ Application invention and formulation begins. Once basic
principles are observed and products produced and validated,
practical applications can be invented.

ARL 1 - Basic Research gasic principles and
concepts observed and reported. Scientific research

produces results that could begin to be translated
into applied research and development.

(Wenger-Trayner et al., 2020)

, collaborations)

: ENABLING VALUE :
(discussions, workshops, capacity development,

= integration, operationalization
and sustained use of BioSCape
applications-relevant data
products.

The power of VCF =

(1) 10 open-ended reflexive
questions, no preconceived ideas,
practitioners define what is
valuable to them;

(2) Map out 8 value cycles in
relation to the ARLs; identify
leverage points or as practitioners
apply RS data in decision-making =
“indicators” for monitoring
outcomes/impact.



2.4. Preliminary results: Value of RS data in general, as perceived by SA practitioners

Y B & .
R / .. Behaviour change, Benefit, \
1 of sppacatn by TRANSFORMATIVE 26 (7%) Awareness & Perception

users in dedsion making activities.

/-\ . 0 . . efe
({r. 8 - Application Completed and Qualified Sustainability

Actual system completedand ‘qualified” through test and demonstration
I

for partners’ decision-making activity. Application has been proven to
\ APPLIED 42 (12%) Use /

work in its final form and under expected conditions.

- Application Completed and Qualified

Prototype near or at planned operational system. A major advance from
~ARL6, requiring p ype system ion of an actual system prototype in
an operational environment, such as partners’ decision-making activity.

@RL 6 - Demonstration in Relevant Environment
Major increase in the application’s demonstrated readiness. Prototype system
ion in a relevant envit orsil i

REALISED

P decision making

—
ARL 5 - Validation in Relevant Environment
Basic comp arei with realistic supporting
so application can be tested in a simulated decision making environment.

Value Creation Cycle (Theme)

—
A@nu-miﬁal Integration and Verification POTENTIAL 61 (17%)
(in experii 1 envi Basic ¢ of Earth science products

and dedision making activity (decision support system, tool, etc) are inte-
grated together to establish that they will work together.

—
@RL 3 - Proof of Application Concept
Feasibility studies to assess the potential viability of the application.

More complete characterization of the decision making process, in- IMMEDIATE 3 5 ( 1 O% )

Application invention and formulation begins. Once basic
principles are observed and products produced and validated,
= practical applications can be invented.
ARL 1 - Basic Research sasic principles and

B e v i eporied S ORIENTATING 18 (5%)

produces results that could begin to be translated
into applied research and development.

NOTE: VCF results on the use of RS data in general; 0 20 40 60 80
“baseline assessment” prior to using BioSCape data products!

No. of times coded (References)



2.5. Preliminary results: Realised value - Positive outcomes of utilizing RS data

Knowledge and education

Economic development
(financial, income)

Food security

8 (20%)

6 (15%)

4 (10%)

4 (10%) %
4 (10%) /NRF

Social development

Socio-ecological
interactions

“Most of our RS data will soon
pmmenens JO INtO the risk and

m
Observation Network

Climate change adaptation 3 (7%) vulnerability atlas managed
Human health 3 (7%) by SAEON (originally
Water security 3(7%) developed by CSIR).”

Connection to nature Y
western cape RS data of IAPs has paved

Al ibilit
ceessibility the way for the development

Realised value: Braod positive outcomes

uve:::::; 2o forestr: ::h:::s of businesses focused on
NZ# & the environment Clearing’-e.g. job creation in
Wellbeing QD) Dommmen e VOTKiNg for Water; and Working on
o —— Rum#”  REPUBLIC OF SOUTH AFRICA Fire programmes
0 2 4 6 8

No. of instances coded (References)



2.6. Preliminary results: Obstacles - Operationalizing RS data sustainably is difficult; need to

make sure it is not only a one-time product for a specific application

- ==

10 (12%)

Information,
Awareness,

Technology

Governance,
Institutions, Policy

SANBI National mandated monitoring

Y o . .
8 (10%) Sodversiy for it Ml e weas - channels for vegetation,
South African National Biodiversity Institute . . .
distribution, and ecosystem trends
are not meeting end-user
assessment goals due to poor

Financial 7 (9%) assessment of change.

Human capacity

Physical 8 (10%)

Foonomie > (6%) 0 Cape Nature Despite implementing a method for

mapping IAPs since 2010, the
resulting data is only gridded on a
yearly basis, making it difficult to
accurately assess changes in
invasive species over time.

Socio-cultural

Obstacles: Operational barriers/challenges

Biological

0 10 20 30 40

No. of instances coded (References)



Obstacles: Operationalizing RS data sustainably is difficult; need to make sure it is not only a

one-time product for a specific application

South African
NATIONAL PARKS

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Western Cape
Government

FOR YOU

SANParks has made efforts to use drones for remote sensing but their spatial
coverage remains limited.

If you take the global surface water explorer product, the SA map actually has 87%
more wetlands, and still think they are under estimating by 50 % (based on old aerial
photography and ground campaigns)

By utilizing biodiversity data and remote sensing/geographic information systems
(RS/GIS) in our resource-constrained government work, remote sensing allows
officials to maximize returns on investment (i.e. economic development -
financial/income). Furthermore, the new knowledge promotes collaboration, for
example, with The Nature Conservancy (TNC) taking the lead role in deciding which
data and platforms to use.



3.1. End-user needs related to (a) Invasive Alien Plants (IAPs) management

APPLICATIONS PROBLEM

Invasive alien plants (IAPs)

outcompete local flora, alter fire
regimes and reduce runoff £
impacting on water provision, thus m
posing threats to biodiversity 2y
conservation and nature’s

contributions to people.

runoff reduction (%)




5.[056/4/06? VACUE-ADD Once-off data products but a ‘proof-of-concept’ that helps distinguish
between IAPs (genera specific, e.g. Acacia, Eucalyptus and Pinus) and detect subtle changes at a broad scale
that can help manage cleared sites from reverting to their original state or worsen without follow-up clearing
and restoration. See Adler et al. project + Alien Tree Mapping WG (representatives from another five BioSCape
PI-led projects: Fitzpatrick et al., Townsend et al., van Aardt et al., Cawse-Nicolson et al., van Niekerk et al.)

Current state of play: Land cover classification at 10m (Sentinel data) What about the
from Holden, Rebelo et al. 2021. RSASE https://doi.org/10.1016/j.rsase.2020.100448. scattered pines?



https://doi.org/10.1016/j.rsase.2020.100448

3.1. End-user needs related to (a) Invasive Alien Plants (IAPs) (from VCF analysis)

Biodiversity for Life P st

South African National Biodiversity Institute

South African
NATIONAL PARKS

CapelNature

&)

CSIR

Touching lives through innovation

Some landscape changes may be subtle and require in-situ data for accurate
understanding + higher resolution hyperspectral RS data (like BioSCape) used
to monitor plant community shifts and map layers of disturbance to
vegetation units, providing practitioners with a more comprehensive view of

biodiversity changes.

SANParks utilizes plant biodiversity data and recording the proportions of
invasive species to inform their annual reporting on IAPs eradications.
Similarly, Comprehensive wall-to-wall IAPs maps provided by CapeNature
have proven essential in conducting catchment level clearings for full
eradication of invasive species in sections of national parks.

IAPs mapping for agriculture, specifically the monitoring and management of
eucalyptus and pine plantations, has been greatly aided by the use of
LANDSAT and Sentinel data in the past. Furthermore, the integration of remote
sensing data has proven crucial in the development of fire management
plans, allowing for more informed decision-making in this area.



3.1. End-user needs related to (a) Invasive Alien Plants (IAPs) (from VCF analysis)

Western Cape Ecological Infrastructure Investment Framework (EIIF) uses remote
Government sensing (RS) to map accessibility and biomass recovery. Mainstream
FOR YOU channels for ground truthing and accessing willing landowners are

limited. Spatial data in Tableau is used for implementation updates and
NEW: DEA&DP’s GIS viewer similarto  jdentifying prioritization areas for IAPs clearing. Also, economic studies
CapeFarmMapper, BioSCape portal used RS to map and assess hydrological features in wetlands and
(biodiversity spatial plan, riparian maps, t . ith titi 3 it f isk . fIAPS i
water quality mapping, etc.) will be estuaries with many practitioners using it for risk mapping o sin
included. wetlands.



3.2. End-user needs related to (b) Water Quality monitoring for improving risk assessments

APPLICATIONS PROBLEM

Nutrient enrichment of both inland freshwater
dams and marine ecosystems trigger algal
blooms, killing aquatic biodiversity and
affecting amenity value (drinking water,
irrigation water for agriculture and fisheries,
and shellfish industries).

National Oceans and Coastal Information Management System (OCIMS)
SETMS

Contributors

Home About Tools ~ Data & Resources News Contact us

European Space Agency (ESA) and the European O isation for M logi
(EUMETSAT)

Sentinel 2 series, providing products at 10 m to 60 m resolution every five days and the Sentinel 3 series,
providing products at 300 m resolution every day.

Search IOL

i

0L

Avoid Noordhoek's toxic Wildevoelvlei, City warns

M -&Amu‘s BETTER FUTURE I-

2024 SA Elections Thought Leader

News ~ Politics The Green Guardian Friday Featuresf

Harmful algal bloom causes five tonnes of
West Coast rock lobster to crawl out of the
ocean I

By Sheree Bega

]~ ]=|in |8}

FRIDAY, OCTOBER 6, 2023

20X &l

NEWS v LIFESTYLE v BUSINESS v SPORT v RWC 2023 IOLTV MORE v FEATURES v NEWSPAPERS v [ES{U:E{edil]:]3




3.2. End-user needs related to (b) Water Quality (from VCF analysis)

water & sanitation For the first .tlme in our records, un.precedented.levels qf harmful o
Department cyanobacteria have been reported in the Berg River, which has implications

Water and Sanitation

repusLic o southarrica 10T the protection of wildlife, livestock, and human populations.”

“I am frequently tasked with providing advice on the suitability of potential
aquaculture sites and their potential impact on the environment. My prior
experience in working on Harmful Algal Blooms (HABs) provides me with
gw‘é forestry, fisheries valuable insights into how they may affect aquaculture...The use of
| | fthe 9nvironment Remote Sensing technology plays a crucial role in determining the
A g%%"éziigﬁ%m%g%:mmm carrying capacity of these environments, particularly in shellfish farming
operations. Through analyzing the productivity of the ocean, we can
ensure sustainable practices and avoid depleting essential resources,
promoting responsible and sustainable aquaculture practices that
long-term health and productivity.”

“I heavily depend on remote sensing data, especially for land use
\(/3Vestern Cape allocations and exclusively for program development. | employ models to
overnment .. . .
prioritize watershed/ catchment basins based on water quality and
quantity, utilizing ESRI.”

FOR YOU



5IOSCAPE ’g‘ V/’(UE —ADD More bio-optical data with improved

algorithms + DWS in-situ database = more accurate maps (chl a
concentration, "good" vs "bad" phytoplankton, rainfall, temperature,
seasonal trends, and turbidity) to develop a eutrophication index (e.g.
Theewaterskloof Dam). Generally assist with scaling up (e.g. EMIT and
PACE), repeatable monitoring inform an early warning system to help
end-users. See Guild et al. (freshwater) + Wu et al. (marine) projects.

XY -
Afe water & sanitation
Department:

C%paCIty CT,S 2018 R < } Water and Sanitation

REPUBLIC OF SOUTH AFRICA

Touching lives through inn:

LR YCSIR

NASA's PACE Data on Ocean,
Atmosphere, Climate Now
Available




4.1. Concluding remarks: SA end-user buy-in and ‘readiness/preparedness’ for ‘research to

applications sovereignty’ and increased impact

Perfect timing = High resolution
maps of IAPs and water quality 4
parameters that add to efforts in
developing a strategic spatially
explicit, web-based, accessible
information management system
for the strategic water source areas
(SWSAs) - i.e.

Boland-Groot Winterhoek SWSA
Collective.

THE COLLECTIVE

Bolond & Groot Winter hqé L.u-g

RESOURCES & FUNDING

DATA SiARING D | repeesenbibnes
’E\

PRIORITISING CONSERVATION
| INTERVENTIONS

;E ﬁSTEEWNGCOMMITTEEﬁ b
eeeeeeeeee i i ]iE il
\
1 resenhbwes
i
A

ANNUAL INDABA
hbves i

GOVERNMENT &
MUNICIPALITIES

Western Cape
Government Saldanha

FOR YOU

Mossel By

Cape Town N
DEA&DP’s GIS viewer with BioSCape Tahle kountsin g -
portal (biodiversity spatial planning,
riparian & water quality mapping, etc.)

Outeniqua | Tsitsikamma

SWSAs = 22 surface water source areas (some pictured here), 37 groundwater source areas



4.2. Concluding remarks: SA end-user buy-in and ‘readiness/preparedness’ for ‘research to

applications sovereignty’ and increased impact

e Awareness-raising

We cannot have BioSCape Applications n > Western Cape Government's ‘BioSCape
without diversity, equity & inclusion! Applications Showcase’ for government officials
$2% 22a (date TBC).
4 LA f L] COMING SOON
%};ﬁ ‘2‘; ? i_’;‘

Capacity development

o CSIR’s ‘Earth Observation in support of Water
Monitoring Training and Capacity Building Course’

Recognitional 3 (14%) for DWS government officials (25-26 June 2024)

(2]

[ . .

2 o ARSET and ORNL DAAC’s (using BioSCape

£ 10 (48% SMCE) workshop for SA end-users and

a Procedural

z o (48%) researchers (7-11 Oct 2024)

3

o

o Sl

© Western Cape § - @ g

.§ Distributional 8 (38%) Government f ;’Z::E:;t&‘ S‘anltatlon

@ FOR YOU \,t REPUBLIC OF SOUTH AFRICA
0 2 4 6 8 10

No. of instances coded (References)

ORNL DAAC




Transition to BioSCape project talks...

THANK YOU from our
ia.S'Ca,be Community of Practice




Thank you to everyone who made this possible

G5 (/CMERCED

universiTy of cape owN SANBIEIEREE & Caope

IYUNIVESITHI YASEKAPA « UNIVERSITEIT VAN KAAPSTAD

South African National Biodiversity Institute

Sl ,
S ) . : gw% forestry, fisheries %ﬁ water & sanitation 3
w science & innovation %2# & the environment s 'pl

Department
South Afrcan Environmental @ Shom i onton U ’@’ REPUBLIC OF SOUTH AFRICA
Q. REPUBLIC OF SOUTH AFRICA W\ Fumsw Faneris and the Enyironment N Propulsion L.
Foundation | Observation Network Rz ¥  REPUBLIC OF SOUTH AFRICA. A4 Jet Propulsion Laboratory

9 California Institute of Technology

South African

Western Cape / \ WOODS HOLE \ // . NATIONAL PARKS
Government WITS //\ OCEANOGRAPHIC N i Cape

UCLA ) o vou  umviwrny @Y == WSTTUTON  ARC<LNR % BJOSPHERE RESERVE

(| Stellenbosch  NELS®N M. NDELA = M SONOMA
EVSJ:EEV:{{TYS‘T UNIVERSITY & U nesco SPACE FLIGHT CENTER STATE

UNIVERSITY
—' = ‘ C S I R UNIVERSITY OF ™ (E UanGrSlty Of
CENTER FOR L\l\H(OVME‘\V\Lr;(‘\[I‘\(; @ €V’* KWAZULU NATAL East Ang"a “ E S H NTH E H ”Z

I
LR L VAKWAZULU NATALI ORIVERSI O CATTFORNLES

¥ B % DEGLI STUDI Gauteng :
w/4 UN& WCMC INCA: GCRO| & @ @ The City College
e 12 T v @) oo
n I ‘ n n c A UNIVERSITY OF WISCONSIN-MADISON

D) S
BirdLife =W " e

Giving Conservation Wings QY. COLUMBIA UNIVERSITY OF

v, JIIIIT
Point Blue
Conservation UNIVERSITY of the
SCienCe WESTERN CAPE

UtahState WSL  UNIVERSITY SOFHENBURG
RIT \ University

i E;gf:rrlsuelt ;l":heNature @ V2 )9} Natural Science @)
Institute of s e OO onservanc - , Collectlons Facility uw~iversity oF
Technology Lol y University of Venda  Boulder AG @1 souTH AFRICA MARYLAND

Universitat M "

Ziirich™ UNIVERSITY OF MINNESOTA

UNIVERSITEIT VAN PRETORIA
A M UNIVERSITY OF PRETORIA MONTANA UGUNN
v YUNIBESITHI YA PRETORIA STATE UNIVERSITY

UNIVERSITY OF CONNECTICUT



