


PROBLEM TERRACLIM AIMS TO SOLVE : CLIMATE CHANGE
GLOBAL 1850-2021

v Climate Change (Global-Local)
Temperature change in the last 50 years

AFRICA 1901-2021

SOUTH AFRICA 1901-2021

2011-2021 average vs 1956-1976 baseline
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PROBLEM TERRACLIM AIMS TO SOLVE : CLIMATE CHANGE

v Climate Change (Global-Local)- REGIONAL
(WESTERN CAPE)

GLOBAL 1850-2021

Increased warming : 1984-2015
--Warming 0.5-1.7°C Tx:>1-2°C | Tn: 0.6°C

AFRICA 1901-2021

LONG TERM TEMPERATL

SOUTH AFRICA 1901-2021
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PROBLEM TERRACLIM AIMS TO SOLVE : CLIMATE CHANGE

v Climate Change (Global-Local)- REGIONAL Projected Temperature Changes
(WESTERN CAPE)

>1.9°C coast

Increased warming : 1984-2015 >2-3%Cinland

--Warming 0.5-1.7°C Tx:>1-2°C | Tn: 0.6°C

Source:Midgley, Davis and Schulze PS

Rainfall Changes
(2046-2065)

CMIPS GCMS
ACCESS1-0

MPIL-ESM-LR
NorESM1-M
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PROBLEM TERRACLIM AIMS TO SOLVE : CLIMATE CHANGE

v Climate Change (Global-Local)- REGIONAL
(WESTERN CAPE)

v Weather station
Spatial distribution

Data accessibility/integrity

® Hortec_ileaf_2019
® Tertiary_selected_weather_stations

[ westerncape_extent
Google Satellite
0 50 100 150 200 250 300 km
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PROBLEM TERRACLIM AIMS TO SOLVE : CLIMATE CHANGE

v Climate Change (Global-Local)- REGIONAL
(WESTERN CAPE)

v' Weather station
» Spatial distribution
« Dataaccessibility/integrity

v Topography/soil/coast

Lutzville Valley

Durban ® A
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PROBLEM TERRACLIM AIMS TO SOLVE : CLIMATE CHANGE

v Climate Change (Global-Local)- REGIONAL
(WESTERN CAPE)

v' Weather station
» Spatial distribution
« Dataaccessibility/integrity

v Topography/soil/coast

v’ Plant Pheno Phase analysis (>hours 35-40°C): earlier phenology in next season
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SOLUTION

Centralised 30 year
climate database

Tsuff'c'um TERRACLIM
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SOLUTION

Centralised 30 year
climate database

High resolution
terrain layers
(2mx2m)
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SOLUTION

Centralised 30 year
climate database

High resolution
terrain layers
(2mx2m)

High resolution
temperature layers
hourly/daily/monthly
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SOLUTION

Centralised 30 year
climate database

High resolution
terrain layers
(2mx2m)

High resolution
temperature layers
hourly/daily/monthly
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SOLUTION

Centralised 30 year
climate database

High resolution
terrain layers

(2mx2m)
v Temperature threshold

maps per crop type
v Climatic index maps
v Risk maps -
frost//heat/chill

o ET

High resolution
temperature layers
hourly/daily/monthly

SEASONAL VARIABILITY =
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SOLUTION . VCrop suitability tool -

Centralised 30 year
what to plant where

climate database . .
Vv Detailed climate

High resolution profiling

terrain layers

(2mx2m)
v Temperature threshold

maps per crop type
v Climatic index maps
v Risk maps -

frost//heat/chill

High resolution
temperature layers
hourly/daily/monthly
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TERRACLIM : Wine Industry Flagship Project : 20112019-202

* Dbuilding a comprehensive
climate & terrain database,
using new technologies to
spatialise climate & terrain

TerraClim  project : Improve  the
understanding of climate change in the
complex terrain of the Western Cape and how
specific agriculture crops responds to these

) changes.
e www.terraclim.co.za
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Addressing

limited accessibility
to climate/terrain
information to the
agriculture sector
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TERRACLIM : Wine Industry Flagship Project : 20112019-202

Climate profiling across
« EGVV,KBVandLK
 bseasons

Climate and Terrain Tool for the Elgin-Grabouw-
Vyeboom-Villiersdorp production area specific
to pome fruit

2022 — CLIMATE PROFILING ACROSS POME

PRODUCTION AREAS
0/ .

« www.terraclim.co.za
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Addressing
limited accessibility
to climate/terrain

information to the
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METHODOLOGY g

Automated workflows - ingesting multiple climate
datasets into one standardised climate database

(®)iLeaf METOS®

.%RF SASSCAL
R
QL A

ARC * LNR  visather oruies

24hr

Temperature Maps

Interpolating hourly/daily/monthly wall-to-wall temperature surfaces

Regionality approach
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TERRACLIM : DATA DESSIMINATION

WEB APP

Field report
Dashboard

API

.
wetitey
-ty

TERRACLIM

BESPOKE
DECISION MAKING
TOOLS

CONSULTING
&
RESEARCH




< TERRACLIM Loom

visible when zoomed in)
New Weather
Stations.
Towns
Wine Cellars
Roads
Contours.
Rivers & Waterbodies
@ Farm Portions

Field Boundaries
Foreground Layer

| Bio-climatic

WEB APP

Field report
Dashboard

GDD
Oct19-Apr20

Adaptive colours.

BN ackground Layer
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9:2°G 4 0.6°C 4>1-2°C 4 1.5-3°C UN:IPCC | Climate Change 2021:

Western Cape: 1984 - 2015 Western Cape: 1984 - 2015 Western Cape: 1984 - 2015 Western Cape: 1984 - 2015 The Physical Science Basis


http://www.terraclim.co.za/

TERRACLIM

WEB APP

Field report
Dashboard

: TOOL REPORTING

TeERRACLIM

Empowering long & short term decision making
at regional, farm & vineyard level
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01-01 02-01 03-01 04-01

05-01 06-01 07-01 08-01 09-01 10-01 11-01 12-01

Growth Stage 2 fruit growth Maturation Floral Bud break/pre-bloom Flowering Stage 1 fruit
Stage induction & growth
initiation
Development  Fruit cell expansion Fruit Transition of Bud break and Flowering & Fruit cell division
Phase maturity resting buds to inflorescence initial fruit & physiological
& harvest floral buds development set fruit drop




TERRACLIM : Regional Scale : Growing Degree Hours

Growing degree hours(GDH)maps(Green is lower values & darker reds higher values)-October to April
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TERRACLIM : Hourly Reporting

Hourly threshold graphs over seasons 2017-2021
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TERRACLIM : DATA DESSIMINATION

WEB APP

Field report
Dashboard
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TERRACLIM : Suitability Tool : Data Integration

g .
= ¥ TERRACLIMsuitability Tool |
;

I: Data Extent

Excluded Areas

"

Draw Select Compare
Farm name: [ —
Plant date: yyyy/mm/dd
Cultvar: "

A Calculate Field |

1 Clear Field ] 8




 Digitizing

TERRACLIM : Web App

<= TERRACLIM

Layers -

CLIMATE

Mean Temperature
Min Temperature

Max Temperature

TERRAIN

BIOCLIMATE

© mapbox
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2 Sauvignon
Blanc blocks
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removed in
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TERRACLIM : Suitability Tool : Data Integration What to
plant

BESPOKE Select field or farm of interest & run analysis to identify what
DECISION MAKING

Dl cultivar of wine to plant

CGA ===

leaf WINETECH smanrt Hide Sidebar  LogOut

3 _
u Vector Layers (Only visible
o when zoomed in)

+
- Cloetesville New Weather Stations (@D
Q| / (| Towns

‘

BEIREEl  Wine Cellars

Die Boord Roads
Contours

i i Y \ e Rivers & Waterbodies
» ¥« Farm Portions
é Field Boundaries

Foreground Layer
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TERRACLIM : Suitability Tool : Data Integration What to
plant

BESPOKE * Top 10 variables out of the 43 environmental factors that should be

DECISIONMAKING.  considered in new planting decisions
TOOLS

=2 TERRA CLIMsuitability Tool

Summary Table [ Suitability Table
Field: 1

Average Value Variable
6.48 Slope (%)
1419550 Solar Radiation
- 237.17 Elevation (m)
17673.77 Distance To Coast (m)
486 Mean Wind Speed (m/s)
1798.08 Growing Degree Days
18.49 Growing Season Temperature
East Aspect
870.90 Mean Soil Depth
14.30 Mean Clay
! Field: 2
Average Value Variable
14.34 Slope (%)
1309583 Solar Radiation
] 27681 Elevation (m)
e 17828.97 Distance To Coast (m)
) 3 - 485 Mean Wind Speed (m/s)
\ 1764.30 Growing Degree Days
2 - 18.33 Growing Season Temperature
: S v, 0 South Aspect
& 655.29 Mean Soil Depth
\ 17.26 Mean Clay

View Profile




TERRACLIM : Suitability Tool : Data Integration

BESPOKE  * Suitability score and what to plant where, here recommending

DECISION MAKING Sauvignon Blanc
TOOLS

TERRA CLIMsuitability Tool

@
-ty
S -~

Nood

A | Compare Fields

fii “} -~ [ Clear Selected Fields

b Summary Table @ Suitability Table
Field: 1

Suitability Score Cultivar
100 Sauvignon Blanc
70 Cabernet Sauvignon
12 Shiraz
11 Chenin Blanc
~ 9 Pinotage
| Chardonnay
j 0 Merlot >
Field: 2 7
Suitability Score Cultivar
i -~ 100 Sauvignon Blanc
\ - e . 99 Cabernet Sauvignon
N e i
31 Shiraz
N\ y 24 Pinotage
> 23 Chenin Blanc
4 /
- - 20 Merlot
\ - = 0 Chardonnay

View Profile




DECISION MAKING

BESPOKE

TOOLS

TERRACLIM : Suitability Tool : Data Integration

DISTANCE TO COAST

SelectAll || DeselectAll

|| Invert Selection |[  Top 10 ||_Update Graph |Show Error Areas (@)

¥ 1:Slope (%)

¥ 2: Solar Radiation

¥ 3: Elevation (m)

¥ 4: Distance To Coast (m)

¥ 5: Mean Wind Speed (m/s)

¥ 6: Growing Degree Days

¥ 7: Growing Season Temperature
¥ 8:Aspect

¥ 9: Mean Soil Depth

¥ 10: Mean Clay

B | I:Annual Thermal Amplitude
M |2: Mean Annual Precipitation (mm)

B | 3: Minimum Temperatures March (°C)

B | 4: Monthly Means of Daily Average
Relative Humidity February

M | 5: Minimum Temperatures January (°C)

B | 6: Monthly Means of Daily Average
Relative Humidity December

B 17: Monthly Means of Daily Average
Relative Humidity January

B |8: Monthly Means of Daily Average
Relative Humidity March

B [9: Median Rainfall June (mm)

B 20: Median Rainfall August (mm)

M 21: Median Rainfall May (mm)

M 22: Monthly Means of Daily Average
Relative Humidity November

M 23: Median Rainfall July (mm)

B 24: Minimum Temperatures February (°C)

M 25: Maximum Temperatures February
o)

M 26: Maximum Temperatures January (°C)

SR A= ag e e AL (O

Distance To Coast (m)
Field: 1 : 17673.77

—e— Field: 2 : 17828.97
Sauvignon Blanc : 51311.24
Cabernet Sauvignon : 46755.99
Merlot : 50028.44

—=&— Chenin Blanc : 47757.42

¢ —%— Chardonnay : 53404.73

Pinotage : 47918.94
Shiraz : 47092.20

1

Slope Solar
Radiation

What to

Field: 1

—e— Field: 2
Sauvignon Blanc
Cabernet Sauvignon
Merlot

—e— Chenin Blanc

—e— Chardonnay
Pinotage
Shiraz

View Profile




TERRACLIM : Suitability Tool : Data Integration

BESPOKE
DECISION MAKING
TOOLS

GROWING DEGREE DAYS | GROWING SEASON TEMPERATURE

SelectAll || DeselectAll

|| Invert Selection ||

Top 10

||_Update Graph |Show Error Areas (@)

¥ 1:Slope (%)

¥ 2:Solar Radiation

¥ 3: Elevation (m)

¥ 4: Distance To Coast (m)

¥ 5: Mean Wind Speed (m/s)

¥ 6: Growing Degree Days

¥ 7: Growing Season Temperature

¥ 8:Aspect

¥ 9: Mean Soil Depth

¥ 10: Mean Clay

B | I:Annual Thermal Amplitude

M |2: Mean Annual Precipitation (mm)
B | 3: Minimum Temperatures March (°C)
B | 4: Monthly Means of Daily Average
Relative Humidity February

M | 5: Minimum Temperatures January (°C)
B | 6: Monthly Means of Daily Average
Relative Humidity December

B 17: Monthly Means of Daily Average
Relative Humidity January

B |8: Monthly Means of Daily Average
Relative Humidity March

B [9: Median Rainfall June (mm)

B 20: Median Rainfall August (mm)

M 21: Median Rainfall May (mm)

M 22: Monthly Means of Daily Average
Relative Humidity November

M 23: Median Rainfall July (mm)

B 24: Minimum Temperatures February (°C)

M 25: Maximum Temperatures February
o)

M 26: Maximum Temperatures January (°C)

SR A= ag e e AL (O

1

Slope

p

Solar
Radiation

Growing Degree Days
Field: 1 : 1798.08
—e— Field: 2 : 1764.30

Sauvignon Blanc : 2155.93
Cabernet Sauvignon : 2174.52

Merlot : 2196.84

' —e— Chenin Blanc : 2193.28

—=e&— Chardonnay : 2192.98
Pinotage : 2186.85
Shiraz : 2199.04

Growing Season Temperature
Field: 1 : 18.49

—=— Field: 2 : 18.33
Sauvignon Blanc : 20.19
Cabemnet Sauvignon : 20.28
Merlot : 20.39

—e— Chenin Blanc : 20.37

—e&— Chardonnay : 20.36
Pinotage : 20.34
Shiraz : 20.40

What to

Field: 1

—e— Field: 2
Sauvignon Blanc
Cabernet Sauvignon
Merlot

—e— Chenin Blanc

—e— Chardonnay
Pinotage
Shiraz

View Profile




TERRACLIM : Suitability Tool : Data Integration

BESPOKE
DECISION MAKING
TOOLS

ASPECT

SelectAll || DeselectAll || Invert Selection ||  Top 10

||_Update Graph |Show Error Areas (@)

¥ 1:Slope (%)

¥ 2: Solar Radiation

¥ 3: Elevation (m)

¥ 4: Distance To Coast (m)

¥ 5: Mean Wind Speed (m/s)

¥ 6: Growing Degree Days

¥ 7: Growing Season Temperature

¥ 8:Aspect

¥ 9: Mean Soil Depth

¥ 10: Mean Clay

B | I:Annual Thermal Amplitude

M |2: Mean Annual Precipitation (mm)

B | 3: Minimum Temperatures March (°C)

B | 4: Monthly Means of Daily Average
Relative Humidity February

M | 5: Minimum Temperatures January (°C)
B | 6: Monthly Means of Daily Average
Relative Humidity December

B 17: Monthly Means of Daily Average
Relative Humidity January

B |8: Monthly Means of Daily Average
Relative Humidity March

B [9: Median Rainfall June (mm)

B 20: Median Rainfall August (mm)

M 21: Median Rainfall May (mm)

M 22: Monthly Means of Daily Average
Relative Humidity November

M 23: Median Rainfall July (mm)

B 24: Minimum Temperatures February (°C)
B 25: Maximum Temperatures February 1 2
) ) = Slope Solar
M 26: Maximum Temperatures January (°C) el

SR A= ag e e AL (O

—+— Feld: 2: 3
Sauvignon Blanc : 2
5 Cabernet Sauvignon :
b Merlot : 3
—e— Chenin Blanc : 2
—#— Chardonnay : 3
Pinotage : 3
Shiraz : 2

8 9

Soil

Aspect
Depth

What to

Field: 1

—e— Field: 2
Sauvignon Blanc
Cabernet Sauvignon
Merlot

—e— Chenin Blanc

—e— Chardonnay
Pinotage
Shiraz

View Profile




TERRACLIM : Suitability Tool : Data Integration

BESPOKE
DECISION MAKING
TOOLS

SelectAll || DeselectAll

|| Invert Selection ||

Top 10

¥ 1:Slope (%)

¥ 2: Solar Radiation

¥ 3: Elevation (m)

¥ 4: Distance To Coast (m)

¥ 5: Mean Wind Speed (m/s)

¥ 6: Growing Degree Days

¥ 7: Growing Season Temperature

¥ 8:Aspect

¥ 9: Mean Soil Depth

¥ 10: Mean Clay

B | I:Annual Thermal Amplitude

M |2: Mean Annual Precipitation (mm)

B | 3: Minimum Temperatures March (°C)
B | 4: Monthly Means of Daily Average
Relative Humidity February

M | 5: Minimum Temperatures January (°C)
B | 6: Monthly Means of Daily Average
Relative Humidity December

B 17: Monthly Means of Daily Average
Relative Humidity January

B |8: Monthly Means of Daily Average
Relative Humidity March

B [9: Median Rainfall June (mm)

B 20: Median Rainfall August (mm)

M 21: Median Rainfall May (mm)

M 22: Monthly Means of Daily Average
Relative Humidity November

M 23: Median Rainfall July (mm)

B 24: Minimum Temperatures February (°C)
M 25: Maximum Temperatures February
9

M 26: Maximum Temperatures January (°C)

SR A= ag e e AL (O

1 2

Slope Solar
Radiation

Mean Soil Depth
Field: 1 : 870.90

—e— Field: 2 : 655.29
Sauvignon Blanc : 790.03 i
Cabernet Sauvignon : 665.94
Merlot : 757.13

, —e— Chenin Blanc : 765.74

—e— Chardonnay : 828.86
Pinotage : 662.49
Shiraz : 694.08

MEAN SOIL DEPTH (CM) & MEAN CLAY %

||_Update Graph |Show Error Areas (@)

Mean Clay
Field: 1 : 14.30

—=— Field: 2 : 17.26
Sauvignon Blanc : 7.87
Cabernet Sauvignon : 9.94
Merlot : 7.82

\ —e— Chenin Blanc : 7.66
| —e— Chardonnay : 8.52

Pinotage : 8.18
Shiraz : 8.37

What to

Field: 1

—e— Field: 2
Sauvignon Blanc
Cabernet Sauvignon
Merlot

—e— Chenin Blanc

—e— Chardonnay
Pinotage
Shiraz

View Profile




SAWIS Vineyard Mapper : SPATIAL DATABASE

Email: tara@sun.ac.za

Password:




Climate layers
help you

understand NS
crop rersponses “‘:’:"
| SEASONAL . J =SS

REPORTING
| CHANGE ANALYSIS
| CROP MODELLING
(HINDSIGHT)
| FORECASTING

TERRI\CLIM

TerraClim uses its technology to integrate various

climate and terrain data sources to produce detailed

. a‘ maps of the changing climate conditions at regional
" Terrain layers
aid in spatial local (farm and field) level.
decision
v making
EMPOWERING B |
Bl Product Features

DECISION-MAKING

-CLIMATE, TERRAIN, SOIL

-AID LONG/SHORT '25?,3‘;'
TERM DECISIONS "

-ANALYSE & MITIGATE CC TERRACLIM
-regional | farm| field

Threshold Climate Maps
Crop Specific Results
Risk Assessment

Climate Profiling

Multiple Season Coverage
Trend Analysis
Bioclimatic Indices

Track changes
over time,
specific to
every hour

v M VN v VvV Vv

INTERACTIVE
AGRICULTURE

| UNIT PROFILING
| QUERY
FUNCTIONAILITY D i FUNDED BY

| SUITABILITY : &R \WINETECH

WWW.TERRACLIM.CO.ZA // INFO @ TERRACLIM.CO.ZA

CLIMATE RESILIENT DECISION MAKING



THANK YOU

info@terraclim.com

www.terraclim.co.za ;
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GLOBAL
UNCULTIVATED LAND
IS IN AFRICA

60%

AGRICULTURE SUPPORTS

OF LIVELIHOODS IN
AFRICA

YEAR ON YEAR
AVERAGE AGRITECH
GROWTH SINCE 2016

HOLD

GROWTH IN AFRICAN
AGRITECH
INVESTMENT IN 2020

OF PEOPLE IN AFRICA
WORK IN
AGRICULTURE

OF AFRICAN FARMING
COMMUNITY IS SMALL

$8B

TERRACLIM : AFRICAN CLIMATE RESILIENCE : AGRITECH

.
-t e,
S -
% 2

TERRACLIM

GLOBAL PRECISION AGRICULTURE - 2021
Estimated $15.6 billion = 2030 ] oo v o
CAGR12.7%
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