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Forest and agriculture fire
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Journal of Geophysical Research: Biogeosciences

RESEARCH ARTICLE  Forest edge burning in the Brazilian Amazon promoted
i by escaping fires from managed pastures

Key Points: Ana Cano-Crespo 2, Paulo J. C. Oliveira’, Alice Boit', Manoel Cardoso®, and Kirsten Thonicke'
« High-resolution data show fire

dominance in land types other
than deforested

- Fires escaping from managed
pastures highly contribute to forest
edge bumning

- Fire-deforestation disconnection calls
for fire control on managed lands

'Potsdam Institute for Climate Impact Research, Potsdam, Germany, ZGeography Department, Humboldt University of
Berlin, Berlin, Germany, *Center for Earth System Science, Brazilian Institute for Space Research, S3o Paulo, Brazil

* Fire trend increased on 59%
* Dissociation between deforestation and fire occurrence
« Existence of escaping fire from managed land
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Use of fire on managed grassland

« Resprouting of grass (fire dependency biome)
* Clean grassland from

»  Winter dead biomass

= Bush and scrub

= Ticks and bugs
« Economical reasons
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In Pampas:

» Natural grassland
 (C4 grasses

« Mosaic distribution
» Fire dependent
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Research Letters

The South Brazilian grasslands — A South American tallgrass prairie? @mm ,
Parallels and implications of fire dependency

G.E. Overbeck ", J.D.Scasta‘, F.F. Furquim®, LI Boldrini*", J.R. Weir®

3 Botany Depurtinent, Universidade Federal Rio Grande do Sul, Porto Alegre, RS, Brazil
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LPJmL: Global Vegetation Model

BIOME model + vegetation dynamics : mortality, competition, disturbance

LPJmL (managed Land): LPJ + crops + irrigation + SPITFIRE
Programmed in C,

repository managed at PIK + Open source

Input:
climate, soil, land-use pattern

natural
vegetation

Managed
grassland

cropland

Qutput:
AL N + C-and H,O flows and pools
= === == * Vegetation patters
P 1K  Agricultural data: yields, residues, water, carbon  Bondeau et al. 2007, GcB
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LPJmL: Global Vegetation Model
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Caracas

Amazénia

Natural vegetation
only

Land-use

Managed grassland only

Natural fires only

Natural and human-caused fires

SPITFIRE module on natural vegetation and managed grassland

Global simulation

Uberlandia,
Minas Gerais,
Cerrado

Santana do Araguaia,
Para, Amazon Forest
and Cerrado interface

Cacoal,
Rondonia,
Amazon Forest

Sao Francisco de
Paula, Mata Atlantica,
Fioy Rio Grande do sul

Santiago,
Pampas,
Rio Grande do sul

Caracarai,
Amazon forest
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Carbon [gC/m2]

—— Only Natural Vegetation

—— Landuse

—— All managed Grassland

=== Only Natural Fire

—— Natural and Human-caused Fire

Carbon released by fire in Uberlandia, Cerrado (gC/m2) Carbon rel d by fire in Santi Pampas, Southern (gC/m2) Carbon released by fire in S.o Francisco de Paula, Mata Atlantica (9C/m2)
1R e 4
o
8
8 -
0 v J
B S
°
= 9] S
2 o | 2 o |
c = C— o
8 8
5 S
o o
°
S
3 0 0
T ] T
Qe e
o - i 24
7 T
1 1 T T 1 T T T T L L Ll T T
1950 1960 1970 1980 1990 2000 2010 1950 1960 1970 1980 1990 2000 2010
years years years
Carbon released by fire in do Araguaia, Para Ama.for. gradient (gC/m2) Carbon released by fire in Cacoal, Rondonia (gC/m2) Carbon released by fire in Caracarai, Amazon forest (gC/m2)
°
8
8 4
8
°
8
S
o 0!
.
8 8
S 4
=
° °
o — 8 - —_—
S E 8 E 2 o
O O
2 2
< =
- H
]
5 8 8 3
8 |
8
~
°
8 w -
<
s
8
8
8 °
S
8
N
o - o - o 8
T T T T T L T T T T T T T L T T T T T T T
1950 1960 1970 1980 1990 2000 2010 1950 1960 1970 1980 1990 2000 2010 1950 1960 1970 1980 1990 2000 2010

years years years



Carbon [gC/m2]

Carbon [gC/m2]
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Only Natural Vegetation
Landuse

All managed Grassland

Only Natural Fire

Natural and Human-caused Fire
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Foliage projected cover, NatVeg NatFire
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Foliage projected cover, NatVeg Nat+HumFire
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Foliage projected cover, Landuse NatFire
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Foliage projected cover, Landuse Nat+HumFire
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nd correction of the model
entation of fire management in
LPJImL by using SPITFIRE module

» Study of impacts on soll carbon

» Escaping fire on amazon forest and
fragmentation landscape
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Main structure of LPJ

e Modular structure

e Starts simulation from bare

ground

— Finds equilibrium between
vegetation, soil and climate for

each grid cell

e Carbon and water balance

Fig. 1 A flowchart describing the order
individual process representations (in
boxes), known as modules, are performed
(solid lines) in all grid cells, during one
simulation year. The dashed lines repre-
sent exchange of information between
vegetation and soil state variables and
the individual modules, with arrows rep-
resenting the direeton of information
flow. Modules with a shaded background
are called on a daily or monthly time step,
the remainder called annually.

Sitch et al. 2003




