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What is human
appropriation of net
primary production

(HANPP)?

From Vitousek (1980s) to
Institute of Social Ecology

in Vienna (215t C)
(source Haberl et al. 2014)

GPP - plant respiration
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= rate of biomass
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Global Distribution of HANPP as a % of NPP. How intensely does land use degrade
or harvest the ecosystem? Source Haberl et al. 2014. Annual Review of Environmental Resources 39:363-391
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What is eHANPP?: Embodied human appropriation of net primary productivity (consumption of HANPP)
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The Balance between HANPP (production) and eHANPP (consumption)
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The red (largely urban) areas are ecologically
dependent on the blue (largely rural) areas.

Source: Erb et al 2009.
Ecological Economics.



Calculating HANPP from yield for crops or timber

Net Primary Productivity =
(Yield * Area Harvested * Dry Fraction * Carbon content)/ (Harvest Index * % Shoot)

Net Primary Productivity (aboveground) =
(Yield * Area Harvested * Dry Fraction * Carbon content)/ (Harvest Index)

Net Primary Productivity (used) =
(Yield * Area Harvested * Dry Fraction * Carbon content)/ (% Shoot)



Stoichiometry for converting crop yield to HANPP for each crop
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1940: 0.35; linear interpolate to 2000: 0.53; >2000: 0.53

1.0
1940: 0.28; linear interpolate to 2000: 0.45; >2000: 0.45

1940: 0.30; linear interpolate to 2000: 0.46; >2000: 0.46

1.0
1940: 0.35; linear interpolate to 1978: 0.47; >1978: 0.47

1940: 0.34; linear interpolate to 2000: 0.47; >2000: 0.47
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Sources: Alberta Agriculture and Forestry 2019, Bolinger, et al. 2002, Evans 1993, Hellevang 2020, Johnson et al. 2006,
Kumudini et al. 2001, McMichael and Quisenberry 1991, National Cotton Council 1990, Ontario Ministry of Agriculture
2018, Pettigrew 2008, Prince, et al. 2001, Schlesinger and Bernhardt 2013, Smith 2007, Tollenaar 1989, Wells 2016.



NPP density
for U.S.
counties in
2012 in
gCm2yr! from
Landsat Data
(aggregating
from 30m
pixels)
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HANPP (harvest)
density for U.S.
counties in 2012
in gCm=2yr?




NPP (ecological)
density for U.S.
counties in 2012
in gCm=2yr1

Landsat and
Cropland Data
Layer can be
used to
disaggregated to
30m pixels
where forest
harvest is not
important.




Functional relationships between HANPP, water, nutrient and
carbon footprints along the supply chain

Water: Evapotranspiration |
Atmospheric T ¢ _
carbon >  Agricultural  _y, HANPP Trade in food, _y Embodied
| Photosynthesis (Harvest) fiber, biofuels HANPP
Agricultural use — v A
of fossil fuels ¢ NPP \ Virtual
Nutrient Nutrient losses (ecological) nutrients
“N”eF? S (nutrient footprint)

Production » Supply Chain —» Consumption



Footprint. Ecological Industrial

Approximate Quantitative Relationships HANPP 100 0
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Footprint. Ecological Industrial
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What would this map look like for trade in various biomass products?

Legend
What are the teleconnections?
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