With links to the carbon cycle

Maarten Krol, the Netherlands

Wageningen University (WU)

Netherlands Institute for Space Research (SRON)
IMAU, Utrecht University (UU)

Ingrid van de Laan, Wouter Peters, Cathy Clerbaux, Sourish
Basu, Luciana Gatti, John Miller, Ivar van der Velde, Thijs van Leeuwen,
Sandrine Guerlet, NOAA

WAGENINGEN IS

For quality of life




'~ North America 52N - 64N ;] . West Eurasia 52N - 64N f

oL
. 9F ‘ ‘ = ‘ ‘
= - | | |
g | J/ &¥% 2010
o I : N 4
O r '
< i <
< 5¢ 04/09 - 04/10 ;

[ | ‘ 04/10 - 04/11 ‘ |

L North America 40N - 52N West Eurasia 40-52N East Eurasia 40N -
T | ; ; 3 3 | | 5 VR
~ 0 : a4 A= : : : :
©) I | | | | | |
o I ‘ ‘ | ‘ |

| SouthAmerica30S-15S 1  South Africa30S-10S
£ | i
S I
<~ 0
o of
g
X 0
< sf I T _

05 06 07 08 09 10 11 12 01 02 03 04 05 06 07 08 09 10 11 12 01 02 03 04 05 06 07 08 09 10 11 12 01 02 03 04
Date (month) Date (month) Date (month)

Guerlet et al., GRL, 2013



2009 and 2010 CO2 from Zotino tower (Siberia)
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ECMWEF surface temperature anomaly 08/2010 - 08/2009
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TM5-4DVAR system

= Zoom (1x1 degree) over region of interest
= Optimize CO emissions

Biomass burning: 3-day periods (Prior SIbCASA-GFED4)
VOC CO source: monthly

= Oxidation sink: fixed OH

® Assimilate observations:

IAS| CO (individual measurements only over zoom)

NOAA CO on background stations (to anchor CO
background)
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Tg CO/day

Tg CO/day
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CO from Biomass Burning

+— Biomass Burning Prior
+— Biomass Burning Posterior
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CO from NMHC

+~— Natural Prior
+~— Natural Posterior

Seasonal cycle

optimised CO from VOCs
better fit satellite CH20
observations



CO: - Biomass burning emissions over South America
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Biomass burning CO, flux [PgC/yr]
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Impact on CarbonTracker CO2 exchange
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Moscow Fires 2010 (sampled |IASI CO)
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TMS Model
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TMS Model
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TMS Model

MERGED M1QN3 ERROR250 Modeled columns (#/cm2) (month day)(8,2)
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TMS Model

MERED M1Q3 ERROR25 Modeled columns (#/cm2) (month day)(8 3)
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CO emissions Moscow Fires:
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Optimised emissions lead to
better fit to independent
observations in Finland

Emission (Tg/day)

Krol et al., ACP 2013



Moscow Fires CO»> emissions

" Peat fires: large CO/CO2 emission ratios

= Upper limit CO2 emissions not sufficient to explain
observed XCO2 and CO2 in 2010

= So, what caused the additional CO2 in 20107



ECMWEF surface temperature anomaly 08/2010 - 08/2009




ECMWEF surface temperature anomaly 08/2010 - 08/2009




ECMWEF surface temperature anomaly 08/2010 - 08/2009




C-uptake difference calculated by CASA-GFED?2

Aug 2010 — Aug 2009 (gC/m?/day)

-1.00 -0.50 0.00 0.73 1.46




Conclusions

® Biomass burning CO emissions from GFED seem
too high

® Optimised emissions come closer to GFAS (and
FINN)

® Knowing Biomass burning emissions of COz2 is
important to assess drought sensitivity Amazon

= Other factors, like reduced boreal C-uptake, played a
role in the reduced drawdown of CO2 in 2010

= Africa 2010 Biomass burning: same GFED bias!



Emissions (Tg/3days)

BB emissions 2010

Prior mean in Tg/box sum 199.29 Tg
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c: Amazonia
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c: Amazonia
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Biomass burning over South America: biome specific

SIBCASA-GFED4 prior

SIBCASA-GFED4 opt. IASI + profiles

GFAS

Tall Broadleaf-Evergreen Trees,
W= Climate = Trop. Rainforest

Tall Broadleaf-Evergreen Trees,
= Climate = Trop. Monsoon

Tall Broadleaf-Evergreen Trees,
= Climate = Trop. Savannah

Tall Broadleaf-Evergreen Trees,
= Outside South America

mm lall Broadleaf-Deciduous Trees

mm Tall Broadleaf and Needleleaf Trees
mm [all Needleleaf Trees

— Tall Needleleaf-Deciduous Trees
== Short Vegetation (Savanna)

mm Short Vegetation (Grasslands)

mm Short Vegetation (None)

mm Short Broadleaf Shrubs - Bare Soil
mm Short Ground Cover (Tundra)

— No Vegetation (Low Latitude Desert)
mm Agriculture

van der Laan-Luijkx et al., GBC, in review




