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A 33-35 % improvement in energy intensity from
2005 levels

A2.5¢3 GTCO2 (060.8 GTC) additional forest
sink

A Question: How do we quantify this?

A Bottom-up and Topdown approaches
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A Need very accurate measurements traceable
to WMO-NOAA primary standards

A A good density of measurements

A A procedure to assimilate measurements into
models to yield robust flux estimates



Reference Station set up koskotenear
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Calibration with NOAA primary

A Calibration of Secondary (working) standards

A NOAA cylinders are connected in the sequence and
the calibration is carried out with three cycles of
NOAA and secondary cylinders in succession

A Each cylinder gas goes through the instruments
Picarroand LGR for 20 minutes

A Calibration curve is fitted and with the parameters a0
and al in the equation y=a0 + alx, the values are
corrected on the secondary cylinders

A Using these corrected secondary cylinder values,
further the measurements are corrected



Compositions of NOAA and Secondar
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NOAA cylinders
TANK
CALL
CAL2
CAL3
CAL4
CALS
CAL6

cylinders

CO2 ppm CH4ppm

341.95
74.15
396.95
429.0
464.0
503.18

Secondarycylinders

TANK

CAL1
CAL 2
CAL 3
CAL4

TGIST
TGTLG

CO2 ppm
370.0
400.1
420.4
480
400.2
460

1.6335
1.7839
1.939
2.087
2.3424
2.6107

CO ppb
66.1
108.1
152.4
163.8
286.3
470.7

CH4ppm COppb

1.805
1.899
2.099
2.400
1.901
2.301

50
100.2
250
500.4
150
500.3

N20O ppb
300.63
313.75
328.12
332.01
341.28
350.61

N20O ppb
310.3
330
335.8
351.6
330.7
342.2



A CO2 Result:Ricarro

A NOAA cylinders

A a0=-0.473292345073 al=0.994806213121

NOAA values (ppm) Calibration Means (ppm)
A
A 341.95 339.68855151+ 0.0157976113582
A 374.15 371.72446246+0.0130839226625
A 396.95 394.4407502+ 0.0145592964574
A 4290 426.31756892 0.0172201473859
A 464.0 461.098967050.0174353596751

A 503.18 500.081266440.0201042624759
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PICARRO SEQUENGEONDICHERRY

Valve position
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Pondicherry ws vs co2 winter
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Flux EstimationsTransconSetup

A 11 Land and 11 Ocean Regions

A Repeating 1996 NCEP winds

A PresubsFF90 and FF95, NEP and Ocean

ADNBSYyQa CdzyOQiAzyay azyuKft e
months.

A Transport code: MOZART4Z resolution (128*64*28)

A Cyclostationargase with TDI inversion

A Station data 71

A Priors based on L3 case
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1990 carbon emissions
1000 tonnes C/grid cell

Global Mean = 106
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100 500 200 1300 1700 2100 2800 2500 3300



1995 carbon emissions
1000 tonnes C/grid cell

Global Mean = 109
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CASA Net Ecosystem Production
g C/m2/month

Global Mean = 3.913

-137 -100 -64 27 9 45 82 119 155

=155 -119 -82 45 -9 27 64 100 137



CASA Net Ecosystem Production
g C/m2/month
np_ December Global Mean = -1.044

=155 -119 -82 45 -9 27 64 100 137



Takahashi CO2 flux
kg C/m2/second x 10"{-9}

4.3 -3.1 2.0 -0.9 0.3 14 26 37 48

i

4.8 3.7 2.6 1.4 0.3 0.9 20 31 43



Takahashi CO2 flux

kg C/m2/second x 10"{-9}
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CASA NPP
g C/m2/second

160 T0W oW 5 E T20E T80

104 308 512 716 920 1124 1328 1532 1736
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North Pacific Temperate basis function
kg C/m*{2}/second x 10*{-10}

np_ January

0.50 1.20 1.90 2.60 3.30 4.00 4.70 5.40 6.10

Nl .

0.15 0.85 1.58 225 2.95 3.65 4.35 5.05 5.75






