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® National emissions need to be distributed...

We have good estimates for national and regional totals.

Yet the estimates need to be prepared in a gridded form to
incorporate into models.

Sub national spatial distributions and temporal variations need
to be estimated.

In particular, fossil fuel CO2 emissions need to be accurately
prescribed in inverse flux estimation framework.
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Nightlight as a spatial proxy for CO2 emissions
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Caveat - Only works when human activity is associated with lights.




CARMA power plant database
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Point source emissions are not really correlated with population (also, nightlight).




ODIAC CO?2 emissions distribution for 2006
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Resolution (%) Population Nightlights FFDAS Brenkert 1998
diff ( MtC) correl diff (MtC) correl diff (MtC) correl diff (MtC) correl

0.5 1213 0.70 1360 0.68 1143 0.74 - -

1.0 1006 0.80 1087 0.81 900 0.85 1045 0.75

2.0 806 0.84 810 0.88 651 0.91 788 0.84
3.0 670 0.87 691 0.90 545 0.92 654 0.87
4.0 608 0.88 641 0.92 479 0.93 644 0.87

Oda and Maksyutov (2011)



Time variation

SA T
U, 5 A, hgud
L. S, A smlid
U, KINGEMOM, g
U, KINGDOM, By
L', KINGIDONM. sodid
URRAINE, g
UKRAINE, Bguid
LKRAINE, sulid
SPAIN, gas
SPALYN, Bguid
SPALN, sold
S AFRIMOA, g
S AFRIC A, hgesd
S AFRICA, solid
SALDI ARABLA, Bgyeid
SALIM ARABIA, sedid
RLSSIA, gos
RUSSIA (USSR pre-1992 0 laguid
RUNSSIA, sl
POLAND, gas
MM AN
PO AN, sinked
MENICO), gas
MEXICO, Bguid
MEXIC O, sulid
S ROREA, 2o
S, KOREA, bgwmd
S ROFE A, el
JAPAN, gan
JAPAN, ks
JAPAN &
ITaLY, ¢
ITALY, hgw
ITALY, sislid
TRAN, gas
IRAN, Bguid
IRAN, solid
ISIMMSESEA, gan
INDOMESIA, hgad
INDOSNESIAL soded
ISDIA, gas
INDIA, Niguid
ISIMA, sl
GCERMANY (FRG saly pre-199%1 4 pas
» only pre- 1991 liguid
» oRly pre-1991), salid
FRANCE, gas
FRANSO B vpwed
FRANC . sodd
CHINA, gan
CHINA, Bguid
CHIN A, sulid
CANSADA, g
CANADA, hgusd
CANMAIA sodedd
BRAJIL, 2
RRALNL, by
BRAZIL, soledd
ALSTRALLA, gas
AUSTRALILA, Bgusd
AUSTRALIA, selid

1950 1960 1970 1980 1990 2000 2010

var 1994-2004




® Global emissions field Y2010 - ODIAC
ver.3.0

log of KTCO./yr/cell
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® Global emissions field Y2010 - Miller
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® ODIAC minus Miller

Fossil emissions differences (ODIAC - Miller) Fossil emissions differences (ODIAC - Miller)
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® Time series - Global emissions

= (Miller + ODIAC )/2
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® Time series - Major TC land regions
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® What's next?
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GURE 1.2 Mont
ORNL-ODIAC 1995.%)

atmospheric CO; concentrations at Mauna Loa, Hawaii. (Source:

1.2 THE CO, CONCENTRATION BUILDUP

Allhough there was some observation that the av cragc earth surface tcmpcraturc
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