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Objectives
| g
Translating ASSIST outputs into useful tools = f
o Developing a mapping platform to support L4 \
environmental land management e
S g <

o Providing visualisations of land management
options

o Supporting farmer-led assessment of habitats

o Distributing up-to-date data on soil moisture
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o Map of relative suitability of land for
different options

o Free, web-based app for mobile or
desktop

o Supports farm environmental planning

assist-e-planner.ceh.ac.uk
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e-surveyor

What does success look like?

o Computer vision used to support plant
identification

o Information associated pollinators

Centaurea nigra

Common Bird's-

O Data O n n atu ral e n e m ieS fo?z_fref?i’ , o’ Common Bird's-foot-trefoil

Lady's Bedstraw

Lol c culatus

p L

) * ; *." Ox-eye Daisy
; ‘, %

Red Clover

o Supports structured and unstructured
observations

Large Bird's- 28%
Foot-Trefoil

Supported species
Lotus pedunculatus groups

Species.
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e-viewer

Bringing future farming landscape to life

Generating 3D landscapes from
satellite data

Create realistic soundscapes
Animate land use transitions

View as images, video or virtual reality




Soil Moisture App

Supporting farmers by providing easy access
to maps of soil moisture

o Monthly, 50m resolution maps
o Timeline of changing wetness

o Free, web-based app for mobile or
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https://houk-assist.ceh.ac.uk/info
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Background

o ASSIST has a wealth of data of current
status and impacts of agricultural land use

o Use to create an intuitive, graphical tool for
exploring future scenarios and impacts

o To engage stakeholders with ASSIST
challenges (farmers, agribusiness, policy)

o ASSIST Scenario Exploration Tool
(ASSET)

nteractuve ma ummarise ny reqions rapnmical sunmimaries
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Select Map Display ' Select Land Cover Change Scenario Select Crop Grassland Scenario
Show On Map Summarise By Agricultural Land Afforestation Crops Grassland
Region Cover Type Type

reat Britain

Same as today Same as today
Adcutinl epension Bioenergy |
ntensive BT
England Grassland expansion Environmental benefit
Extensive Extensive
ki 15% g = Diverse Diverse
Wales Agroforestry
QSelect region from map

Choose may visualisations & Ex/y/m'e 5200 scenarios of land cover and land use




Baseline data

All data
aggregated
to 1km

UKCEH Land UKCEH Land Cover® AgCensus
Plus: Crops livestock data

Cover Map
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Generating scenarios

Target Spatial
Baselinemap  change attractors Scenario maps
Transition Spatial

likelihoods constraints
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Scenarios
Land cover Land use
Grassland Afforestation: Afforestation: : : : :
restoration environment agroforestry Intensify Diversify Extensify
Baseline Baseline Baseline Baseline
agriculture Forest crops livestock
Agricultural Afforestation: Afforestation: D e _
expansion commercial bioenergy Iversify  Extensify Intensify

= 5200 scenario combinations
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S assist Modelling impacts

Use validated models to predict 12 key
indicators of social, economic and
environmental impact

Pollinators
Farm y
' ES
iIncome e+ 4 N
Nutrition £:

(Kcal)
y Nitrogen Aesthetics
: B
N\ retention
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Woodland
Pest birds

control 4
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Landscape birds
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The ASSET interface

Inferactive map Summarise éy I'Gﬂfﬁﬂy Gmﬂﬁim/ summaries

o All scenarios and models pre-run  E2[SESIIEeE @ =5
to produce a data cube A o  England>

o Web-based tool to explore
scenario maps and impacts

o Summaries by region

o Links to models and data sources

Select Map Display

eip.ceh.ac.uk/asset in 0 e

Select Land Cover Change Scenario Select Crop Grassland Scenario

Agricultural Land Afforestation . Crops 4 Grassland
Region Cover Type Type
Same J; Same as tod
Great Bri Bio
Int nter

! rassh Nsion r
England Grassland expansion C Eebu e
Scotla 15 m Div Diver

Wal Agrof y
regio

Chaose maf visualisations (- E,\fp/m'e 5200 scenarios of land cover and land use
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Extreme land sharing example
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Extreme land sparing example
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Using ASSET

o Used for public, stakeholder and
policymaker interaction

o Basis for VR worlds built on
scenarios

o Scenario impacts explored in
detail?

'Redhead, J.W, Powney, G., Woodcock, B.A &
Pywell, R.F. (2020) Effects of future agricultural
change scenarios on beneficial insects, J. Env. Man.,
265, 110550
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%GSSIST Trade-offs between food production, biodiversity and

the environment.
Current bound of the

: : 14 technically possible
o Trade-offs between agricultural production . v
and environmental quality are well 12 .,
documented I °s,,
10 ° ° e
o These can be depicted using a Pareto front 0

o Sufficient data are rarely available to

Yield / t ha

[ _J
assess trade-offs Inefficient region e o
*I improve by better o ° H
,| management
0 1 2 3 4 5

Environmental quality / arbitrary units
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o Simulates over 18 key crops
o Soil-water dynamics

o Carbon and nutrient dynamics
o Gas fluxes

o Trait based weed model

o Pesticide impacts (EIQ)

o Part of the LTLS framework

2 assist Developing agroecosystems models
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Carbon, N and P
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Carbon, N and P from dead roots
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Trade-offs evaluated under various scenarios
o Life without glyphosate

o Impacts of aligning production with healthier diets
o Land use change: using scenarios from ASSET

Land sharing Land sparing

wildlife- v a o A—
friendly i > iy o 3
farmland
everywhere 48

"he Eat Lancet P\a*®

High-yield
farmland

15% increase in arable land 15% decrease in arable
less intensive inputs more intensive inputs

Thank you to Dr Tom Finch for Image, https://community.rspb.org.uk/ourwork/b/science/posts/sparing-or-sharing
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https://www.rspb.org.uk/our-work/conservation/centre-for-conservation-science/our-team/tom-finch/

ST Trade-offs under life without glyphosate
5000 - w - > 50 ; - ;
= 2
S 0 2
(8] © . . . .
3 o Ploughing maintains food production
S & 5000 | c 0 .
5= 2 i 1 ...but we get less profit
§= § §
(]
-15000 h . .
% ] 9 Removing glyphosate increases
() " . . .

S 20000 =z 50 average weed functional diversity

200 500 ' ' but the response is highly variable

b —_
0 = 0 . . .
= < Environmental impact quotient
S 200} %6 500 improves except when more spring
Qo = U- ~ - )
£ G W crops are introduced
o = 600} =
2 5
S 800} S -4000 1
O w 1
-1000 : : -4500 : | : :
No glyphosate _ Plouah No glyphosate Increase
spring crops oug gyp Spring crops Plough
For more details see Metcalfe et al., (2022)
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Trade-offs aligning with a land use change

Land Sparing . Land Sharing ‘ Land Sparing Land Sharing
Production . Production ‘ N.O Emissions . NgO Emissions
Difference Difference Difference D|f|‘erer;ce
[kt/25km?] | [kti25km?] [t/25km?] . g | | W2skm
Value Value Value & value
— High : 34.5233 High : 63.2023 High : 69.8757 0 ngh-. 100.225
Mid : 0 Mid : 0 Mid : 0 Mid : 0
Low : -45.8469 Low : -67.0517 B 402610 Low : -37.2568

For more details see Sharp et al., (2022b)
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= assist Conclusions

o Our analysis shows that aligning agriculture with objectives related to health or
environment leads to trade-offs

o In our simulations we took a broad approach to aligning with these objectives and we see
substantial trade-offs.

o To increase the chance of win-wins we must adopt multiple agroecological
approaches, such as those developed in ASSIST

4. e e
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