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The South African Research Infrastructure Roadmap (SARIR)

A 20-year duration initiative by Department of Science and Innovation,
launched in 2017

Aims to keep South African researchers globally competitive with respect
to equipment and facilities that are too large and long-term to be
effectively managed by individual institutions

After a five-year planning and proposal phase, 13 initial Infrastructures
were selected — 3 hosted by SAEON

 Expanded Freshwater and Terrestrial Environmental Observation
Network (EFTEON) and

* Shallow Marine and Costal RI (SMCRI)
e South African Marine and Antarctic Facility

In start-up phase presently. Plans to run indefinitely, but at least 15 years

An open-data and research platform for use by many individuals and
institutions
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South African Research Infrastructure Roadmap

(SARIR)
http://bit.ly/2u18qNX
1. Expanded Freshwater and Terrestrial

Environmental Observation Network SOUTH R E S E A R C H
2. Nuclear Medicine Research Facility AFRlCAN ROADMAP

3. SA Network of health and demographic FIRST EDITION
surveillance sites (SAPRIN)

4. National Centre for digital language

resources

Shallow Marine and Coastal Rl

Natural Science collection facility

Distributed platform for “Omics” research

Biobanks

Biogeochemical research infrastructure

Elatform SBioGRIP!

10. South African Polar Research Institute
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11. Nano-Micro manufacturing facility
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Some key features

 EFTEON is NOT a funding agency — it is a research infrastructure

e This is a research infrastructure, not a national environmental monitoring
infrastructure
— Researchers, are the target users, not compliance

— Engagement with relevant operational focused organisations (NHMS, agricultural,
NAAQMN etc.)

— Collaboration with other research infrastructure (where appropriate or possible)
* SMCRI and SAPRI
* SA Network of Health and Demographic surveillance sites

* Natural science collection facility and Biobanks facility
* BioGRIP

* The core data will be open access. They will be accessible and free-for-use

e Site platform to host your own measurements and experiments- integral to
concept
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EFTEON Design

Conceived as a modular, networked research infrastructure to
support studies on coupled social-ecological systems in South
Africa.

Hosted by the South African Environmental Observation
Network — Expanding existing offering
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Design based on 6 distributed landscapes

Representing important South African Ecosystem-Human
complexes.

View of the Benfontein Savanna site

Each landscape will have heavily-instrumented core sites
for fresh water and terrestrial observations and a linked
network of lightly instrumented subsidiary sites, plus a
survey system for collecting social data and biodiversity

data

Representatives of major biomes and human transformed
ecosystems and their embedded aquatic systems

Supported by a national co-ordination and data management
facility (shared with the SMCRI and general SAEON

operations) .
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What will the infrastructure look like?

Biogeochemistry

—  Flux measurements (CO2, H20, Energy, eventually other GHGs CH3,
N20 )

— Atmospheric deposition (nitrogen, sulphur, acid deposition)
— Phenology
— Respiration

Meteorology and Atmospheric Science
— Meteorological equipment (Weather stations and rainfall)
— Atmospheric chemistry (Sampling container, ozone, passive

sampling, potentially PM, Aeronet)
Hydrology

— Continuous surface and groundwater level and water quality
monitoring

— Regular sampling for lab analysis (chemistry , isotopes)
Biodiversity (repeated sampling)
— Vegetation
—  Freshwater
— eDNA (water and soil)
Social Ecological Systems
—  Ecosystem service use and valuation
Spatial data
—  Flights — LIDAR and hyperspectral imaging (SAEON plane)
— Model Datasets
— Commercial RS products (TBC)

Atmosphere Biogeochemistry

Biodiversity Hydrology

Social Ecological Systems

Common core set of instrumentation/data collection across landscapes
Each theme's activities coordinated by a national thematic committee
Landscape level activities informed by separate Landscape fora - informing
additional sampling and guiding local relevance
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What will the infrastructure look like?

Biogeochemistry

—  Flux measurements (CO2, H20, Energy, eventually other GHGs
CH3, N20)

— Atmospheric deposition (nitrogen, sulphur, acid deposition)

Databases
Soil, climate,

land cover e et B"dr' = it
- Phenology Clima . : T iodiversity
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—  Respiration ot S

Meteorology and Atmospheric Science
— Meteorological equipment (Weather stations and rainfall)

. . . . . Social
—  Atmospheric chemistry (Sampling container, ozone, passive ‘ : = Oy
sampling, potentially PM, Aeronet) (el e Biggeochemistry =~ Systems
Hydrologica : : Platferm. 3 Platform
Hydrology social pé't‘*form = o E'?nmato!og'cal ‘
i . Ecological oy Platforms "
— Continuous surface and groundwater level and water quality Systems -
monitoring Platform 4 Pomiforme
—  Regular sampling for lab analysis (chemistry , isotopes) BOdverdy m : .
: : : : Platform
Biodiversity (repeated sampling) Hydrological
—  Vegetation - platform
—  Freshwater y Hydrological %
. __ Platform \ MhieRark
— eDNA (water and soil) . ' - i T Biodiversity
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— Ecosystem service use and valuation ] Experiment

Spatial data
—  Flights — LIDAR and hyperspectral imaging (SAEON plane)

— Model Datasets -
— Commercial RS products (TBC) % .
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Expanded Freshwater and Terrestrial Environmental
Observation Network (EFTEON)
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Proposed landscape extent Greater Cape Town
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* Capenature Protea Monitoring

DWS - Flow Monitoring Data
® DWA - Fiow Monitonng Data Gl
e  DWA - Flow Monitoring Data G2
o DWA - Flow Monitoring Data G4
* DWA - Flow Monitonng Data H1
® DWA - Flow Monitoring Data H4
*® DWA - Flow Monitoring Data H6
¢ DWS Hydro-Met data 2014

[l Core GCM Catchments

. GCTWF catchments
I SAEON sites
0 10 20 km — | Quatemary catchments
| ;
GoogleSatellite

Map 2. Existing catchment monitoring infrastructure in and surrounding GCM-LTER landscape.

This map is not comprehensive nor fully up to date but does illustrate the relative situation of the

inctrumentation. Please also see https://fynbos.saeon.ac.za/dashboards/efteon/ for an
2 - 3 s . . . . - . . » 3 .
science & innovation ctive view of existing hydrological, meteorological and vegetation survey observations in % N
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Proposed landscape extent Kimberley

B Benfontein

Il Kimberley
—— Roads

— Rivers
Bl Wetlands
I Strategic Groundwater Area

[ Transformed landcover

0 10 20 30 40km

Figure 5: The water-related environmental features of the KIMTRI landscape centred around the core site, Benfontein
Game Reserve. There are three main rivers in this landscape: the Vaal River to the North of Kimberley; the Modder River
that flows from east to west; and the Riet River, which joins the Modder River south of Kimberley. Additionally, rain-fed
wetlands (pans) cover large parts of the wider landscape, including the core site at Benfontein. Lastly, the De Aar Strategic
Groundwater Source Area is to the south-east of the core site, illustrating the national significance of the area for sub- Bl

blogy. (Orange circles on the map denote long-term monitoring sites by the University of the Free State, with
science & innovation ),
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Proposed landscape extent Gard
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Proposed landscape extent N Drakensberg
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Figure 4: Broad grouping of land cover types in the Northern Drakensberg landscape (adapted .,

from SANLC, 2018) menta



Proposed landscape extent N Drakensberg

Legend
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Figure 11: Existing meteorological and hydrological monitoring stations in Northern Drakensherg
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Proposed Iandscape extent Lowveld

|

*

AP Lest emater yuton

Sa30a00 WI0eTS B hEWEIcNST &

Crmgasm Witand A aSiman0n My Oogy S =
PAEIOCK S Saswh .i.
WP N B e -
- Brpemacin can 2o
| Aecout HOAS Wiege SoE e
—
=u—¢u—-mm
Jevet precat awey
Y
h

L- By wem

.

scien: Figure 5. Existing long-term observation sites and experiments, as well as %
Ee bl partner institution nodes in the landscape. L RB“E, sﬁﬁg?ﬂm

Science ai
REPUBLLIt( Foundation | Observation Network




Proposed landscape extent Maj

v v L 9

"] y A
Groundwater
" recharge zones 10 km
N o c Kosi Bay
. 7 Lo B Lake Sibaya
. = B uMgobezeleni
o L4 ! Shoreline
oy .
a Muzi
s & [ Eastem Pongola
§ = B Mkuze
X
o ® A Flux tower sites
Protected areas
.° * i B waterbodies
L d
o
- s Insets: S km B Vegetation types
10 km ( ‘ Northern Coastal Forest
e . ° ‘ Swamp Forest
’
(VFL& P e Maputaland Coastal Belt
Water monitoring v Maputaland Wooded Grassland
infrastructure i . Muzi Palm Veld and Wooded Grassland
° Maputaland Pallid Sandy Bushveld
® NGA w 4 g
Uu y I Tembe Sandy Bushveld
@ WMS v Sand Forest
@ HYDSTRA . Subtropical Estuarine Salt Marshes
Mangrove Forest
L SAEON Subtropical Salt Pans
Protected areas g A Fluxtower sites T
- ) @ ¢ - Protecied areas Subtropical Seashore Vegetation
Waterbodies — B waterbodies Subtropical Freshwater Wetlands
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Upland catchment > lower catchment > ocean
Multiple, nested and interacting social ecological systems along the

way!!!
- Upper/lower catchment

Incentives
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Figure 7. The transfer of services and funding within a Water Fund © Forest Trends, 2012 %
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Planned Observations

* Biogeochemistry Platform

— Eddy Covariance (Procured 7 sets of
instruments)
e CO2, Water, Energy Exchange
* Hydrology impact —
— Land surface/ atmosphere exchange of water vapour
» Modelling
— Atmospheric Wet Deposition (Hydrology and
Atmosphere Platform- DEBITS methodology)
* Hydrology impact
— Water quality

— Soil Respiration

— Phenology and LAl

science & innovation
gepartment: RF
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Planned Observations

* Hydrological Platform (NRF Bid Adjudication Committee)
— Water Depth, Conductivity, and Temperature
* 14 per landscape
— Continuous Water Quality
° pH
e Turbidity
« DOM
* DO2

— Samplers for taking water samples in open water or boreholes with temperature and
conductivity (1 per landscape)

— Field capable spectrophotometer (1 per landscape)
— Isotope Measurement (Rainfall, surface water, groundwater)
— Other repeated water quality measurements TBD

S

Na tuonal R eeeeee h

South African Environmen tal
ervation Network

¥ d | ti
W REPUBLIC OF SOUTH AFRICA



* Atmospheric Platform

— Meteorological Measurements

— Hydrology Impact

4 . )}}
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* |Initial Procurement (per landscape)
— 1x AWS/ landscape
— 3x Enhanced Rain station/ landscape
— 3x Rainguage/ landscape
— Meteorological calibration equipment

* Rain Intensity

* Improved meteorological measurements

Department:
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Planned Observations

Instrument Variable System
Anemometer Wind speed AWS, ERS, EC
Wind direction
Temperature Atmospheric AWS, ERS, EC
Humidity Sensor Temperature

Humidity

Rain Gauge

(Tipping Bucket)

Precipitation

AWS, ERS, RS,
EC

Barometer Atmospheric AWS, ERS, EC
Pressure

Pyranometer Incoming Radiation | AWS, EC

UV Sensor UV radiation AWS (Potential)

Grass minimum | Soil temperature AWS (Potential)

sensor

Leaf Wetness | Leaf Wetness AWS (Potential)

Sensor




Planned Observations

Atmospheric Platform
— Meteorological Measurements (Procured)
— Atmospheric sampling infrastructure

— Passive atmospheric sampling
» Passive Samplers for average concentrations of NOz2, SO2, O3, NH3, HNOs (DEBITS
Methodology)
— 2 replicates/ species
— Monthly
* Aerosol Composition
— Proposed Methodology
» 2x 10pm impactor (Quartz and Teflon Filters)
» Analysis of Organic and Inorganic compounds
e Aeronet (still proposed)
— Atmospheric Column
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Planned Observations

* Biodiversity Platform (Exact range and methodologies not defined)

Functional Woody Grasses and | Soil Large Small Terrestrial Aquatic Aquatic

Type Plants herbaceous | microbes mammals mammals invertebrates | vertebrates | invertebrates

plants : (?) (specific

Properties groups)

Diversity \4 \4 \4 \ \4 \4 \4
Abundance v ' ' v

Phenology \' v

Biogeochemistry v v

Biomass and R \'A \'i

productivity

Metagenomics V V

- - . @
science & innovation .
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Planned Observations

* Social Ecological Systems (Exact range and methodologies not defined)
— Theory of Change
— Quantification of the availability of ecosystem services
— Rates of utilisation of those services
— Value and functioning of regulatory services
— Quantification of ecosystem dis-services
— Hydrology Impact

* Water use and water availability
* Understanding decisions around the managing water use
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Planned Observations

* Landscape Assessments (Exact range and methodologies not defined)
— Soil Attributes

— Remote Sensing Platform

e SAEON Aircraft
— High Resolution Photography
— Lidar

— Repeat photography around other installations
— Some selected commercial RS or model products where applicable
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Impact for Hydrology Research

* Deployment of Landscape Scale
Research infrastructure with a
harmonised national footprint

* |ntegrated transdisciplinary approach

* |ncludes human and biodiversity
components in provision of
hydrological services

* |mplicit linkages between hydrology,
meteorology, and biogeochemical
processes

* For use as a research platform to train F s
students and develop technical skills —| i
infrastructure in place to facilitate
training and skills development

science =~
& technology RE
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Thank You
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Advisory Structures

N

South African Environmental
Observation Network

L
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e
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