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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?

Overview
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The need for a soil carbon database:

The scientific impetus for understanding 
the dynamics of soil carbon comes 
from the important role soils play in the 
terrestrial carbon cycle.  

1. Introduction

To address this role most effectively, 
data-sharing activities that strengthen 
scientific collaboration are needed.
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2. Technology

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

This requires:

1. People and their data

1. Introduction
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1) promote a stronger soils 
community in Alaska 

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

2. Building a “living” database

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

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

Includes relevant 
measurements

Time-saver
•Gap-filling
•Data filtering

ATTRIBUTES
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•Parent mater ial
•Stand type

•C storage by hor izon
•C storage by depth

•Geocoordinates
•Physiographic region

Soil Carbon
Data Cube

3. The Data Cube
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3. The Data Cube
Build your own pivot table in excel

Choose Fields
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3. The Data Cube

Drag and Drop
To Columns and Rows
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3. The Data Cube

Specify Filtering
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3. The Data Cube

Sum by horizon
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4. How can the database help?

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

Identify data gaps.

Ecosystem
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4. How can the database help?

Meta-analysis using 
most complete 
data set
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4. How can the database help?

Site observations and soil 
carbon measurements 
validate spatial models.

NLCD 2001
Land Cover

MANY APPLICATIONS
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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 
the “data cube”, provide the 
means to make the database 
useful for research.
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National Soil Carbon Network:
Continuing Database Development

Lucas Nave
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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://www.fluxdata.org/nscn

Principal developers: Deb Agarwal, Marty Humphrey, 
Catharine van Ingen
Funding agencies: USDA-Forest Service (NRS and GCRP), 
USDA-NIFA (REE-NET), and USGS (GCRP)



20

Public-accessible Main Page



Online Data Source Map
•Site-level 
metadata and 
contact 
information
•Self-
updating in 
parallel with 
living 
database
•MS-Virtual 
Earth



•Organized by contributor or location 
(ecoregion)
•Definitions of columns in the database, 
number of sites, profiles, samples

Online Data Availability Table



Direct access to data cube using 
PivotTables, for advanced users and 
customizable data viewing

Database Access



•Automatically self-updating reports 
generated from the data cube for 
typical use cases
•Explore in browser or download .xls

Database Access



Join NSCN for Access
•Database 
browsing and 
access requires 
membership in the 
NSCN 
•Online member 
signup makes 
joining easy 
•Indicate intended 
contributions to 
the NSCN at the 
time of 
registration (data 
upload)



•Incorporate published data from forest management / 
soil carbon meta-analysis databases
•Ask ad hoc groups & formal networks to contribute 
large datasets (e.g., LTSE, LTSP, LTER, NERC, SMC)

Acquiring Data from New 
Sources



New Database Functionalities 
•Incorporate control / treatment structure for meta-
analysis
•Populate database with 14C data for modeling mean 
residence times
•Develop map-based data access



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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