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Fire in the Earth System Sclence
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Fire is compared to be a huge "herbivore” as it consumes

biomass, drives plant evolution, shapes the geo-distribution
of flora and fauna.
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Fractional tree cover (%) - A Burned area (% yr"1) Andela et al. 2017 Science
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Consume biomass and release
greenhouse gases

CLIMATE CHANGE

Ecosystem Disturbance, Carbon,
and Climate

Steven W. Running

Models of climate change effects should incorporate land-use changes and episodic disturbances
such as fires and insect epidemics.
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Impact of fire disturbance on land surface energy and carbon balances. In

Alter budgets of carbon, water,
and energy




Set With Care, Fire Creates Habitat For Many Declining Bird Species

Creat canopy gap, alter soil properties, trigger forest
regeneration, improve habitat of specific wildlives...
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Why this study ?
BA map is important for fire management,

but such data base is absent in China.




Remote Sensed Global Burned Area Datsets

Why use remote sensed BA?

- Advantages of RS for BA mapping

« Mature methods and global BA products
9 P Reviewed by Chuvieco et al. 2019 RSE

Spatial resolution

Name of burned Temporal Development

Time span Sensor/method g=grid; p=pixel; o Reference
area dataset compositing purpose
d=degree
GBA2000 2000 SPOT VGT p:1 k(r)ns’ 310'12(15 d, Monthly Prototype Tansey et al. (2004a,2004b)
GLOBSCAR 2000 ERS2-ATSR2 p:1 km Monthly Prototype Simon et al. (2004)
L3JRC 2000-2007 SPOT VGT p: 1 km Monthly General purpose Tansey et al. (2008)
p: 1km, g: 10 km |, Global carbon cycling and
GLOBCARBON 1998-2007 SPOT VGT, ATSR-2, AATSR 0.25d . 0.5 d Monthly climate models Plummer et al. (2006)
GIO-GL1* 1999-present SPOT VGT; from 04/2014 onwards: PROBA-V p: 1 km 10-day composite GHG reporting Tansey et al. (2008)
GIO-GL1 300* 04/2014-present PROBA-V p: 300m 10-day composite GHG reporting
. . : . . Monthly Climate and dynamic :
FireCCl41 2005-2011 Hybrid: MERIS reflectances guided by MODIS hotspots ~ p: 300m | g: 0.25 d : ; Chuvieco et al. (2016)
Biweekl vegetation models

FireCCI51 2001-2018 Hybrid: MODIS reflectances guided by MODIS p: 250m , g: 0.25 d Monthly Climate and dynamic Chuvieco et al, (2018)

vegetation models

hotspots

Monthly with scalars

Aug-2000 to present: MCD64A1 supplemented by small fire . . Atmospheric and
GFED4s 1997-present burned area (from scaled hotspots) g9:0.25d for dally_and_ 3-hourly biogeochemical models: van der Werf et al. (2017)
estimations
GFED4 1995-present  Aug-2000 to present: MCDB4A1 before: scaled ATSR or g:0.25d ) Monthly _ Atmospheric and Giglio et al. (2013)
VIRS hotspots Daily (from Aug-2000) biogeochemical models;
MCD45A1 ¢51 2000-01/2017 MODIS bi-directional reflectance (BRDF) temporal trends p: 500m Monthly General purpose Roy et a/. (2008)
MCD64A1 c6 2000-present Direct broadcagsl:i(angdoE;h“n;gglerig;tl\élgott)Ls reflectances p: 500m , g: 0.25d Monthly General purpose Giglio et al. (2018)



Advance of MODIS-based BA

® Characteristics: global, 2003-2016, 500 m

® Fire behavior: size, duration, spread rate&direction Global Fire Atlas ( 2003-2016 )

The Global Fire Atlas of individual fire size, ... [} Exploredataonline
. . . 2 Science
d u rat I On, SPEEd and d I reCtlo n : Data The data explorer tool below allows for exploration of the ignition point (red dots) and fire perimeter (black lines) shapefiles with corresponding attribute tables as well as the underlying 500 m gridded

data on individual fire behavior (Table 1)
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ESA FireCClI Products

Generation and analysis of a new global burned area
product based on MODIS 250 m reflectance Remote Sensing of Environment

@ Earth System

! Science journal homepage: www.elsevier.com/locate/rse

bands and thermal anomalies iData

A spatio-temporal active-fire clustering approach for global burned area

” mapping at 250 m from MODIS data
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ESA FireCCI51 for mapping fires in NE China




Landsat Time Series Stacks (LTSS)

BuUILDING oN THE LANDSAT LEGACY
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Disturbance Detection Based on LTSS

LandTrendr VI trajectory of a burned pixel
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Global Forest Change(GFC) Product

Forest Loss Year
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Q: Can we combin GFC with CCl_Fire to refine the BA mapping?

Hansen et al. 2013. Science



Pixel
Level
Process

Hybrid Burned Area Mapping Approach

Annual Forest Loss
Spatial
Aggregation->250m
Build Forest Mask

GFC Product

( Using Huzhong 2010 fires as the example )
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Results:

Open Fire (Forest Fire+Crop Straw Burning)
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Validation using burned patches

of GXAM , NE China

Number of patches: 248, ~ 46.2 million ha
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Distribution of Forest Fire in China

Forest loss caused by fire during 2001-2018
was about 0.4%.

Fire Year

2001 + 2007 + 2013
2002 + 2008 + 2014
+ 2003 + 2009 « 2015
- 2004 * 2010 « 2016
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Hot Spot Region of China -Brr=_13n", B4, x 100%

where FA and BAl- are forest area and BA in each
grid respectively, and m is number of years.
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Mann-Kendall Test: P < 0.05, Tau=-0.47
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 Lack of reference BA data in China
* Need to systematically validation for different eco-zones.

BIOME

- Tropical Forest
:] Temperate Forest
- Boreal Forest
:] Tropical Savanna
- Temperate Savanna

|:| Mediterranean

|:| Desert, Xeric Shrublands

E Water/Ice

Global Eco-zones
Boschetti ef al. (2016) RSE



Problems of this study : BA Product Improvement

« Pro-long time series of BA mapping
« Improve the spatial resolution

< 2003 = 2009 « 2015 ;
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Couple Landsat-derived Forest Disturbance with MODIS/NOAA-derived Fire Product.






