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Overview

1. Introduction — the need for soil carbon databases
2.Building a database — what we learned

3. The data cube

4.How can the database help?




1. Introduction

The need for a soil carbon database:

The scientific impetus for understanding ’\
the dynamics of soil carbon comes

from the important role solls play in the \\ //
terrestrial carbon cycle. N

To address this role most effectively,

.“ data-sharing activities that strengthen

scientific collaboration are needed.




1. Introduction

To be an effective tool, a database must be “living”.
This requires:

1. People and their data
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2. Technology




2. Building a “living” database

In Alaska, a soil carbon database project funded by the
USGS was designed to:

1) promote a stronger solls
community in Alaska

2) assess the state of soil carbon In
Alaska (i.e. identify gaps)

3) develop a “living” database as a tool for soil carbon
research



3. The Data Cube
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Includes relevant
measurements

Time-saver
*Gap-filling
Data filtering
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*C storage by depth
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3. The Data Cube
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4. How can the database help?

Pacific
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Data cube saves time with |
data preparation.
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4. How can the database help?

|dentify data gaps.

Polar Rocky Upland Shrub -
Boreal Rocky Upland Shrub -
Polar Rocky Lowland Shrub

P S
"'-L.‘.l T

Boreal Rocky Lowland Shrub
Boreal Roc| 0

Maritime Rocky Upland Shrub

Boreal Rocky Upland Evergreen Forest]
Boreal Woody Wetlands

Polar Silty Lowland Shrub-

Boreal Silty Lowland Evergreen Forest]
Polar Emergent Herbaceous Wetlands
Boreal Silty Lowland Shrub

Maritime Rocky Upland Evergreen Forest
Boreal Sandy Lowland Evergreen Forest]
Polar Sandy Lowland Shrub-

Boreal Silty Upland Evergreen Forest

Maritime Rocky Lowland Shrub
Boreal Silty Upland Shrub- |

Polar Silty Upland Shrub- |

Boreal Rocky Upland Deciduous Forest|_
Boreal Sandy Lowland Shrub-]

Maritime Rocky Lowland Evergreen Forest|

[1]

Boreal Emergent Herbaceous Wetlands
Polar Woody Wetlands|

Boreal Rocky Lowland Deciduous Forest|
Polar Rocky Lowland Evergreen Forest|

Boreal Sandy Lowland Deciduous Forest|

Ecosystem

13%/ [ [14 B o — PPPRPPR
o |8 -
9% 14 S s  EEEES
o BY | eeeeeeees s
6%, 19 i e
5%| 13 -
5%| 22| m
| 13| o T}
e
L I  ——
16] =
0 LU I s o ST
IE g m—EEEEE
b 2] @
1 {
1| (
22| o
:Ill')‘il E
o SEn =g
]:',] | e oo
17 o
2
] a uhﬂ b D}ED [
Alaska # of f:'|1|'Ju '300 500 700 900
_Area(%) Profiles | 4y s0C (Mg ha-1)
12

21 F



4. How can the database help?

Meta-analysis using
most complete
data set
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5. Summary

It Is possible, and desirable, to
build a community-based soil
carbon database

Success depends on a critical
mass of participants who will
use the database -> “living”

Database technology, such as 7 ‘ Nvig.
the “data cube”, provide the ~<~ e
means to make the database . "
useful for research. ﬂ
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Data Sources

Follow AK model:
1. Engage personal
contacts

2. Organize data sharing
workshop

3. Incorporate extensive
NRCS & USGS data




Database Access: Fluxnet

Synthesis Sharepoint Site

http://lwww.fluxdata.org/nscn
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Welcome! The National Soil Carbon Network (NSCN) is an organization of scientists from academia, government, and the private sector
working towards a large-scale synthesis of soil C research in the United States. The principal goals of the Network are to produce
databases, models, and maps that enable users to understand; 1) how much C is stored in U.5. soils, 2) how leng this C remains in the soil,
and 3) the factors that make this sail C vulnerable to being lost (i.e., emitted to the atmosphere). Overarching these goals is the need for a
spatially explicit approach, since measurements of sail C storage, turnover, and vulnerability all vary at spatial scales from several meters
to thousands of kilometers, as well as across different depths within an individual soil profile. In addition to database development,
modeling, and mapping, the Networlk also facilitates topical workshops, peer-reviewed publication, and presentations at professional
conferences.

The Network is:

compiling soil sampling, archiving and analysis protocols

» sharing scientific, analytical, and logistical infrastructure

synthesizing products beneficial to stakeholders and scientists

developing community-accessible data resources

Why soil carbon?

Soil is a vital national resource and =oil carbon is an integral component of soil structure and function. Soil 1s the largest terrestrial reservair
of carbon, containing an estimated 1550 Pg of organic carbon in the top meter alone. Soil contains twice a5 much carbon as the atmosphere
(800 Pg in 2007), and three times that in global vegetation (~500 Pa). Although the global stock of soil carbaon is immense, it is not static:
about 120 Pg of carbon moves annually between =oil and the carbon reservoirs in the atmosphere and vegetation. Sail carbon may thus
play a singular but uncertain role in climate forcing during the coming decades, with significant net losses contributing to positive feedbacks,
or significant sequestration helping to mitigate climate forcing.
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New Database Functionalitie‘é

eIncorporate control / treatment structure for meta-
analysis

*Populate database with *#C data for modeling mean
residence times

*Develop map-based data access

OUTREACH NOTICE: POSTDOC- SOIL BIOGEOCHEMISTRY -
Northern Research Station, USDA Forest Service L CAMF;
Center for Accelerator Mass Spectrometry, LLNL S - ) ;

(R
LUAS

THENT OF AbEE

Post-doctoral Researcher: Soil Biogeochemistry

The USDA Forest Service, in collaboration with Lawrence Livermore National Laboratory, is advertising a Post-doctoral
Researcher position with the Duty Station located in Livermore, California. The position will focus on terrestrial carbon
cycle studies, with an initial appointment for 1 year, renewable annually for up to 3 years

Questions about the position should be addressed to Chris Swanston at cswanston@fs.fed.us.
Application period closes February 15, 2011, or upon the selection of a qualified candidate.

THE POSITION

The incumbent will work as a postdoctoral researcher within the Climate, Fire, and Carbon Cycle Science Group in the
Forest Service Northern Research Station, and as a postdoctoral staff member in the Lawrence Livermore National Lab
Center for Accelerator Mass Spectrometry (CAMS). The postdoc will interact with numerous projects, with a common

AL =




Encouraging Participation &
Continued Growth

Advertise benefits of data sharing:
1. Access to useful synthesis products

2. Access to analytical infrastructure, archives, and study
sites

3. Attainment of proposal requirements for data
management

Enhance database utility:

1. Develop databases for other soil C measurements (DSC,
FTIR, black carbon)

2. Encourage specific individuals to use databases
(climate/C cycle modelers, grad students doing lit reviews)

3. Offer synergy with Fluxnet as a terrestrial C data
clearinghouse




Questions, Advice,
comments?

Panel:

Deb Agarwal: database mechanics

Jen Harden: AK deep soil C project leader
Kris Johnson: AK database coordinator

Luke Nave: NSCN coordinator

Chris Swanston: NSCN chair

Catharine van Ingen: database programming
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