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v. GFAS carbon

Rainforest emissionsbenchmark poorly.

Hantson et al., 2020

v. GFED4s

FireMIP, % of models whose cell mean
is 50% < x < 200% of reference:
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Most fire consequences occur via emissions.

cloud droplet size

health

cloud opacity

atmospherictemperaturestructure

greenhousegases

via emissions via burned area

linear response scalelog response scale

plant & litter mass
surface albedo

C uptake & retention
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We fitted to 2 Amazon fire CO inventories.
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Regressions: one dataset, diverse forms
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Choice1Inventory

GFED orNaus orboth

Choice 2CO scale

linear orlog(CO)

Choice 3Zeroes

all values ornon-zero CO

Choice 4Frequency

monthly oryearly

3 x 2 x 2 x 2 = 24



Accuracy is scored on 3 metrics.
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Metric Meaning
r2 ability to explainCO differences
ratio of means overall bias
ratio of explainedvariance oversensitivity topredictors



Eq. Name: Linear Log LinearPMet
Best use - Linear-scaleemissions- Burned area- Mixed uses

- Log-scaleemissions - If meteorologyis known

Native timescale month month year

3 uses = 3 equations

# 7



Key predictors: humidity,deforestation rate
deforestation:

meteorology:

land status:
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Linear Log LinearPMet



The Linear equation’smonthly linear r2 = 0.18
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• If meteorology is known, use it.
• Monthly linear r2 < .68.
• Annual accuracy matters forpersistent fire effects.
• Log equation is for specialtystudies only.

Linear
LinearPMet

Log



Accuracies can differ markedly by scale.
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New r2s are higher than (some?) FireMIP models
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Deforestation rate is a valuablerainforest fire predictor.
Which equation is best varies by use.
Deforestation rate is a powerful predictor.
Prediction accuracy for tropical rainforest fireemissions can be improved (burned area tbd).
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Comments and questions

sgallup@colostate.edu
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Correlation of Naus with GFEDfor non-zero monthly fire CO



Key predictors = humidity, deforestation rate
Meteorology Other
Precipitation*
Humidity
Soil moisture
Temperature

Deforestation rate*Land use allocationNative biome allocationCell climatologyPopulationBiomass
* Includes lag & cumulative derivatives # 15

strong

weak



Different problems require different diagnostics.

r2 bias of the mean
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ratio of explainedvariances
blue = accurate predictions; red = predictions with a problem
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Even in rainforest, grass is key for burned area.
Red = top 10cells forburned area
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Predictors in Burned Area Conversion Equations
BA = predicted emissions *equation’s conversionfactor



Burned area r2 are rankings similar to emissions r2
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GFED5 with refitted emission conversions ranks similarly.
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Sensitivity is steadier for deforestationthan for warming or SD(rain).
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LinearPMet needs more inputs but is more accurate.
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LinearPMet needs more inputs but is more accurate.


