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Most fire consequences occur via emissions.

via emissions

greenhouse
gases

cloud opacity

atmospheric
temperature
structure

log response scale

via burned area

C uptake & retention

plant & litter mass

surface albedo

linear response scale
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We fitted to 2 Amazon fire CO inventories.
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Regressions: one dataset, diverse forms

GFED or

all values o
non-zero CQC

linear or month|y o

Naus or

log(CO
both 8(C0)

yearly

Choice 1
Inventory

Choice 4
Frequency
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Accuracy is scored on 3 metrics.

Metric

Meaning

r2

ability to explain
CO differences

ratio of means

overall bias

ratio of explained
variance

oversensitivity to
predictors
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3 uses = 3 equations

Best use - Linear-scale - Log-scale - If meteorology
emissions emissions Is known
- Burned area
- Mixed uses

Native time

— month month year
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Key predictors: humidity,
deforestation rate

) Deforested in prior 5 years
deforestation:

Deforested in current year

Land allocation = secondary forest
land status: Potential vegetation, % dry

Land allocation = crop or pasture
100 - relative humidity

Current precipitation

meteorology: Rain in prior month

Days since wetting rain

Rain in typically wettest 3 months
#6

Linear
PMet

Linear Log

9%

Contribution to r?

21%




The Linear equation’s

0.6 monthly linear r? = 0.18

* If meteorology is known, use it.

AN
= 04
% * Monthly linear r? < .68.
-
§ * Annual accuracy matters for
0.2 persistent fire effects.
* Log equation is for specialty
studies only.
0.0

0.0 0.2 0.4 0.6
Annual r? #9



Accuracies can differ markedly by scale.

Linear CO

0.6 -
~ Equation
~ 04
>‘ .
.'E_‘ A . Linear
o ® oo
= 0.2 - | . A LinearPMet

0.0 I I | | |
0.0 0.2 0.4 06 0.0 0.2 0.4 0.6

Annual r° #10




Monthly °

New r2s are higher than (some?) FireMIP models

0.6

=
N

©
N

0.0
0.0

0.2

0.4
Annual r?

0.6

Equation

JBSpitfire
Jules
LGSimfire
LG Spitfire
Orchidee

0.6
A
0.2
0.0
0.0 0.2 0.4 0.6
Annual r
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Deforestation rate is a valuable
rainforest fire predictor.

Which equation is best varies by use.
Deforestation rate is a powerful predictor.

Prediction accuracy for tropical rainforest fire
emissions can be improved (burned area tbd).
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Correlation of Naus with GFED
for non-zero monthly fire CO
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Correlation, all values = 0.59
non-zeroes only = 0.56
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Key predictors = humidity, deforestation rate

Meteorology Other

Precipitation®* strong Deforestation rate*

A :
Humidit Land use allocation
Y Native biome allocation
Soil moisture Cell climatology
Temperature Population

weak  Biomass

* Includes lag & cumulative derivatives
#15



Different problems require different diagnostics.

blue = accurate predictions; red = predictions with a problem

I I

M1 1

[

=022 °

> = 0.58

bias of the mean

ratio -
of means s
=1.49 .

ratio

of means = 1

ratio of explained
variances

ratio of
explained variance
= 2.01

ratio of
% - explained variance
= 1

[4
T 1



Even in rainforest, grass is key for burned area.

Prevalence of Grass Land Allocation

Red = top 10
cells for
burned area

% grass

30
20

10

0 #17



Predictors in Burned Area Conversion Equations

BA = predicted emissions *
equation’s conversion

factor
Predictor

- Land allocation = grass

Percentage contribution to r°

& Potential vegetation, % dr
33 /O 280/0 g y
intercept
Land allocation = primary forest
19% 17%
- Land allocation = crop or pasture
14% 14%
Linear LinearPMet

Equation #18



Burned area r? are rankings similar to emissions r?

r* of Burned Area v. GFED4s

0.6 - Equation
L - B Linear
e ¢
= 0.4 . Log
-
§ 5 A LinearPMet
O cesm
0.0 A

| | |

00 02 04 06 00 02 04 06
Annual r?
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Monthly r

GFED5 with refitted emission conversions ranks similarly.

r* of Burned Area v. GFED5

0.6 - Equation
A . Linear
0.4 - ® Lo
65+ ’ A LinearPMet
© cesm
0.0 -

| | | [

0.0 0.2 0.4 06 0.0 0.2 0.4 0.6
Annual r?
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Sensitivity is steadier for deforestation
than for warming or SD(rain).

Experiments, Mean Change in CO

=
~

=
N

Amplification Ratio
|_\
o

Experiment: @ 2x Deforestation in 2003 @) Greater Rain Variability @ 1°C Warming
& month @ vyear
#21

Simulation time scale:



LinearPMet needs more inputs but is more accurate.
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LinearPMet needs more inputs but is more accurate.
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~ Equation
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