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|. Relevance of project to the NACP

The North American Carbon Program:

“Develop the scientific basis to implement full carbon
accounting on regional and continental scales.”

» “Quantify C storage and release due to land
management practices, including those designed to
enhance sequestration in biomass and/or soils.”

» “Explore the interaction between C cycle
management...and social systems, including
economic, institutional, and sociological aspects.”

» “Complete carbon accounting, including
transportation in or out of an analysis region.”




|. Relevance of project to the Midwest Intensive

* Focus on agriculture, particularly croplands

« Data on crop practices and production inputs

 Estimates of soil C stocks and NEP

 Estimates of fossil fuel use and associated CO, emissions

 Estimates of CH, and N,O emissions




lIA. Project description — Net C, Flux

agricultural practice:

USDA-ERS data for
|nputs to production OF\;E‘J; rﬁ:go::'ocﬁd
(e.g., fertilizers, Itrous oxI
irri gatlon tilla emissions estimates Scenarios of potential
g ge) changes in
s

CO, and N,O
emissions associated with
land management

’ Economic modeling
USDA-NASS crop data 4 component

(county resolution) 4 « estimates of potential land-use change or crop
substitution resulting from adoption of
management options

Approximate spatial « estimates of risks, costs, and profits associated
extent of predominant with carbon management options

. 3 » economic incentives for C management options
Landsat TM National cropping systems

Land Cover Data
(30m resolution)

STATSGO soils
coverage adjusted for

tillage history Estimated change

in carbon sources,
sinks, and net C,, flux to 3
“N\the atmosphere

Legend

Lol carb lati @? = Spatially mapped data

ORNL CSITE data base olf carbon accumuiation - ; ;
; /— = Data input and analysis

on soil carbon from long- /.~ and loss rates associated p Y

term experiments with land management ¢ = Socioeconomic analyses

—» = Flow of data/information
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lIA. Project description — Net C, Flux
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— 95% Confidence interval

4 = Mean net Ceq flux
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lIA. Project description — Net C, Flux

Spatially estimated acreage planted to switchgrass,
assuming a farm gate price of $40 per ton

Acres planted to switchgrass

B 59,0000 1,400,000
B 235000t0 469,000
O 119000ta 235,000
[0 54000t0 119,000
O] Oto 54,000




lIA. Project description — Net C, Flux

|OW8 corn prOdUCtion in 1990 (kg) ‘I;Qesﬂeggrn Production (kg)

|:|29392880 - 38059360
|:|38059361 - 57759600
-5??59601 - 75803760
-?5803?61 - 95402400
- 95402401 - 1118953040
- 111953041 - 122986800
- 122986801 - 135361680
- 135361681 - 146933920
|:| 146933921 - 1566876380
|:| 156687681 - 164917120
|:| 164917121 - 170860720
- 170860721 - 183621680
I:I 183621681 - 190113920
|:| 190113921 - 193161920
I:I 193161921 - 202255120
|:|202255121 - 216377520
-2163T?521 - 231231440
-23123’144’] - 253715520
-253?15521 - 288879280
-2888T9281 - 386191760




lIA. Project description — Net C, Flux

Legend
Fraction in no-till

| |oooso-0.0120

- 0.0240
- 0.0400
- 0.0580
- 0.0720
- 0.0810
- 0.090
-0.1110
-0.1330
-0.1610
- 0.1830
- 0.2160
- 02580
- 0.2950
- 0.3330
- 0.4030
- 04460
- 08170
-0.5750
- 0.6520

Fraction of no-till for lowa corn in 2000




lIA. Project description — Net C, Flux

C emissions from tillage for lowa corn in 2000 (kg)

227,201 Mg C from tillage

Emissions estimates based on West and Marland. 2002.
Agriculture, Ecosystems & Environment 91:217-232

Legend

C emissions from
tillage (kg)

[ | 347614 -421230
[ ]421231 - 744270
[ 744271 - 990764
I 200765 - 1125498
I 1125499 - 1407606
I 407607 - 1600213
B 1600220 - 1819229

- 1970014
- 2093958
- 2302211
- 2452071
- 26927358
- 2698467
- 28540852
- 2995284
- 3192403
- 3428882
- 2630654
- 4476308
- Ba54712




lIA. Project description — Net C, Flux

C emissions from production inputs for lowa corn in 2000 (kg)

1,228,934 Mg C from production iNPUtS | ¢ emesions production

inputs (kg)

[ ]2189928 - 3145428
[ ] 3145427 - 4290361
I | 4290362 - 6211726
B 6211727 - 7343510
Il 7343511 - 8773624
B 577525 - 0551473
I 551474 - 10623268
P 10623267 - 11341670
[ 11341671 11898731
[ | 11888732 12634753
[ | 12634754 - 13427938
[ 13427938 - 14091619
| | 14081620 - 14634102
| | 14634103 - 15468510
| | 15468511 - 15911821
[ | 15911822 - 16416687
I 18416888 - 17373741
I 17379742 - 19193450

. . B 13133451 - 23690566
Emissions estimates based on West and Marland. 2002. B 2900567 - 31652729

Agriculture, Ecosystems & Environment 91:217-232




lIB. Project description — Net “Lateral” C flux

CO,
Consumption:
190 Ib meat/poultry/fish
239 eggs (34 Ib eggs) .
. Respire or exhale:
580 Ib dairy products 16%pO and 6% CO
66 Ib fats & oils — 2 2

975 Ib fruit (=1411;okkgccor?2/;/r
416 |b vegetables ary

2 |b tree nuts
6 Ib peanuts
200 Ib cereal products

2469 Ib food
products @
@ 50-95% water

weight with
remainder at 50% C
=122 kg C yr

(Source: USDAb 2004)

Excrete:
40 kg (dry weight)
@ 29% C =12 kg C yr?

~122 kg C uptake ~124 kg C loss




lIB. Project description — Net “Lateral” C flux

ﬁl




lIB. Project description — Net “Lateral” C flux

Spatial analyses and data sets, at <1km, will include:

» CO, uptake based on estimates of NEP

* Grain harvest

* Grain products and waste

 Grain transport and consumption

* CO, loss from respiration and decomposition

« Similar analysis for forest growth and products




lIA. Project description — Net C,, Flux

Remote sensing
(©)

Albedo
effect

C and land-usep

C dynamics & (- { policies
land-use change L 0 ¢

CO, and GHG ) CO, lateral flux
emissions




lll. Expected results — useful data sets

Data layers to be produced that coincide with LandsatTM
cropland areas:

 History of cropping practices

 NEP and yield

« Soils map updated for past cropping practices (SSURGO
for Midwest Intensive)

« CO,, CH,, and N,O net emissions

 Lateral flux and release of carbon

« C sequestration strategies <~ Economics (crop prices,
iInput costs, incentives, risk) «» Land-use change

« Estimates of leakage (C benefits/costs outside project
boundary) associated with sequestration activities




V. Potential links to Ameriflux

Compare estimates of NEP
Compare baseline soil C values

Compare modeled changes in soil C following changes in
management with measured/estimated changes from AmeriFlux sites

Provide estimates of CO, fossil fuel emissions from farm operations
that can be subtracted from AmeriFlux CO, flux estimates.

Provide lateral flux information that may be used to complete C
accounting in AmeriFlux estimates.

Provides future estimates of C seq., GHG emissions, land-use change,
and interactions between socio-economics and policy.




