Looking at Grassland Carbon Storage:
How Can Remote Sensing Help?

John A. Gamon (U. Alberta) jgamon@gmail.com
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Carbon Sequestration

Figure 2: Geologic and Biospheric Carbon Sequestration
http://biosphericcarbonnetwork.org/



Global Carbon Monitoring

Net Primary Productivity (kgC/m?/year)
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Global Net Primary Productivity (NPP)
derived from MODIS. I3mage released April 2003
(courtesy NASA Earth Observatory)
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NASA MODIS Sensor

Optical phenology
Multi-scale sampling : g ¢
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NASA MODIS Sensor

Multi-scale sampling




Measuring Canopy Greenness:
Normalized Difference Vegetation Index (NDVI)
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Linking Remote Sensing (NDVI) to
Carbon Flux & Stocks

NDVI
"
- GEE* = Absorbed radiation x Efficiency
C Flux - i
_ NEE* = GEE — Respiration
l

Biomass (carbon stocks)

*Gross Ecosystem Exchange
Net Ecosystem Exchange
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Footprint analysis




Modeled vs. Measured Fluxes (AC)

Original fluxes
01 ——— Modeled fluxes (single fit)
----------- Modeled fluxes (separate fits)

—~— -2 1
‘T(IJ
o 1 '

g l

[ J

N a

5 3 ‘ ﬁ\ /

= ) " g

o *

©) 4

O 10 - A

o) p i

< 4z biX

3
-14 - Nestola et al.
(in review)
-1 6 Ll T L | T T T M T T T L | T T T T | T T Al ]
Jun Jul Aug Sep Oct

DATE



NDVI vs. biomass NASA MODIS Sensor
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Extrapolating to the
region with airborne
spectrometry

Table@.Mistribution®ffregetation@AndMDVIEvithin@200Eneters@adiusErom@hefluxBowers

Flux@owerl Species®ichness? ShannonfAndex® NDVIMean[ NDVIBTDE

E30@ Pl 0.90608 0.47460 0.15860

E5@ 30 0.15470 0.38230 0.09278

Wang et al. (in prep.)




Integrating carbon data from multiple sources

Satellite sensors

Aircraft sensors

NDVI  Irradiance v /

GEE = (Absorbed radiation) x Efficiency

Field sensors

BCl-net
NEE = GEE - Respiration ‘

l

Carbon Index
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Figure 9: Schematic of Biospheric Carbon Network (BCN)
http://biosphericcarbonnetwork.org/




Challenges & Opportunities:

Putting a Price on Carbon C=5S

Linking C fluxes to stocks

(including soil stocks) Cvs. AC

Solutions: Informatics
(Biospheric Carbon Index)




Benefits of a Biospheric Carbon Index
& Network

Demonstrate C sequestration (S)
Drive effective carbon policy

Enhance ecosystem goods & services
— Productivity
— Biodiversity

Diverse economic opportunities



Net Primary Productivity (kgC/m?/year)
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Global Net Primary Productivity (NPP)

derived from MODIS. 119mage released April 2003
(courtesy NASA Earth Observatory)
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Carbon Dioxide (ppm)
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Gamon (2015) Biogeosciences Discussions
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NASA MODIS Sensor




