Crop pollination services
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- 87.5% of angiosperms are pollinated by animals Pollination

- 70% of crops depend on pollinators to some extent
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6. Nest Building:
Food Storing and Egg Laying

4. Adult

5. Foraging:
Collecting Pollen and Mectar
Pollination!

Mustrations: 5teve Buchanan
Modified by: Victoria Wojcik

Leafcutter bee life-cycle
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Main concepts for supply

1. Flower availability

2. Nesting suitability

3. Presence of water (streams, lakes or
waterbodies)

4. Temperature

5. Solar radiation

Crop
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— Insect activity
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Main concepts for demand

1. Crop yield | Pollinated yield
2. Crop dependence on pollination

EM
? ALIMENTO

—

AS ABELHAS SAO RESPONSAVEIS PELA POLINIZACAC
DE 70% DAS CULTURAS AGRICOLAS, COM DESTAQUE PARA:

Fonte: United States Deparfament of Agriculture - Roger A, Morse and Micholas W, Calderone, Cornell Universy.
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1 @documented(pollination)
2 namespace aries.global.pollination
3 using (FLOWERING_PROBABILITY_TABLE, NESTING_PROBABILITY_TABLE)
multiplied 4 from aries.global.pollination.tables;

5
6 @documented(pollination.nesting-suitability)
7 model occurrence of agriculture:Pollinator ecology:Nesting

' 8 observing landcover:LandCoverType named landcover
9 lookup (landcover) into NESTING_PROBABILITY_TABLE;
10
11 @documented(pollination.flower-availability)
12 model probability of ecology:Flowering
13 observing landcover:LandCoverType named landcover

added 14 lookup (landcover) into FLOWERING_PROBABILITY_TABLE;

15
16 @documented(pollination.insectoccurrence.landscape)
17 model occurrence of agriculture:Pollinator biology:Insect caused by ecology:lLandscape
18 observing
19 distance to earth:Waterway in m named distance_to_streams,
20 distance to earth:WaterBody in m named distance_to_large_lakes,
21 probability of ecology:Flowering named flowering_suitability,
22 occurrence of agriculture:Pollinator ecology:Nesting named nesting_suitability
23 set to [
24 def lake_effect = nodata(distance_to_large_lakes) ? @ : Math.exp(-distance_to_large_lakes/8.5)
25 def stream_effect = nodata(distance_to_streams) ? @ : Math.exp(-distance_to_streams/0.5)
26 return stream_effect + lake_effect + (nesting_suitability * flowering_suitability)
27 1
28
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Results ...
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Results Supply
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Results Demand
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Results Surplus/Deficit
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@ Region of interest
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Examples of model customization

Local data for land cover, climate, etc.

| ocal nesting suitability and flower availability lookup tables
nased on data or expert opinion

Knowledge on biology of local pollinators (e.g., flight distance)



@ Region of interest

v [ Net value of pollination
O Pollinated yield [J
O solar radiation [J]
[ Air temperature [°C]
[ Distance to streams [ra}
[ Insect activity
O Waterbody presence
[ Landcover
Distance to large lake
[ Flowering suitability
[ Nesting suitability
[ Landscape suitability

O Pollinator occurrence!

0.023 x 0.018 degrees

Total area
723,585.589 km2.

Examples of model customization

o Region of interest
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O Region of interest

v [J Net value of pollination
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O Solar radiation [J]
[ Air temperature [°C]
[ Distance to streams [}
[ Insect activity
[ Waterbody presence

[ Landcover

Distance to large lakes 0]
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[ Nesting suitability

[ Landscape suitability

[ Pollinator occurrence

@ —
Grid size
93408 (417 x 224) cells
Cell size
0 x 0 degrees
Total area
149.274 km2

No data

Examples of model customization
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Examples of model customization
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