Building the scientific foundation for a mountain
meadow carbon protocol in California
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What isa Carbon Protocol?

Purpose: To create carbon offsets of known amounts and duration
(uncertainty is quantified and ‘contained’)

For a particular type of C sequestration or output reduction:

Rules of the game by which carbon offset projects are developed
Project Entry Requirements

How they estimate C sequestered
How they assure accuracy, completeness and credibility



What are they good for?

Recognize real value in nature’s carbon storage.

Voluntary Market: Buyers, such as companies, public
entities or individuals value and can pay that value to offset
global warming impacts.

Regulatory Market: Required through regulations such as
AB32. Offsets need to cost less than C reduction. AB32 allows
up to 8% of required reductions to be met through offsets.



Why a Meadow C Protocol?
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Protocol for restoration through raising the
groundwater level during the growing season.






Overarching Question:

Does hydrologic restoration of
meadows result in a net
increase in carbon
sequest.ration?













Sampling Design
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We have had an army of people!!



RESULTS



Soil Stock tonnes C ha-1 by depth (cm)
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Annual Estimates of Net CO2e Flux, by Meadow
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Meadows All Year Spring/Summer Fall/Winter
R2 n R2 n R2 n
ALL 0.28 3600 0.25 2180 0.10 1420
Plumas 0.47 982 0.47 756 0.31 226
Truckee 0.30 667 0.21 378 0.09 289
Loney 0.38 669 0.25 304 0.25 223
Bean/Smith 0.25 755 0.38 359 0.21 369
Osa Complex 0.38 669 0.13 383 0.16 286




CH4 Flux, All Meadows, nmols CH4 m-2 s-1
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N20 Flux, All Meadows, nmols N20 m-2 s-1
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Methane Flux
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Nitrous Oxide Flux
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Annual Estimates of Net CO2e Flux, by Meadow
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MEADOW GV GR [ L uL MM MC Be Bo
C Component gCm-2y-1
Soil and Root Pool |  10,356.2 | 14,426.8| 10,1142 | 152463 | 25667.9 | 38,837.1| 21,6019 | 18,6277 | 11,788.3| 27,8863 | 18,840.5| 16,797.6| 17,964.8
Litter INPUT 38.1 350  436] 3089] 469.1| 6251 2322|2342 87.3| 1114 19.1 799| 3460
€02 and CH4 FLUX (968.5) (1,002.1)] (856.0) (893.9) (1,0854) (978.7) (685.2)  (7427) (634.7)] (1,0641)  (532.0)  (5535)  (682.4)
NETgCm-2y-1 (9304)  (967.1)] (8123) (585.0) (616.4)] (3536)] (453.0) (5085) (547.4)]  (9526)  (483.0) (4736)  (336.4)
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