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•  What is NEON? 

•  Data assimilation research test-bed (DART) and the 
CLM 

•  NEON Informatics architecture 

Overview  
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What is NEON? 
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•  ~14,000 automated 
terrestrial sensors 

•  45 Tb of data/year 
•  584 level 1 data 

products 
•  95 different 

measurement types 
•  60 different sites 

The overarching goal of NEON is to enable 
understanding and forecasting of climate 
change, land use change, and invasive 
species on continental-scale ecology by 
providing infrastructure to support research 
in these areas. 
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NEON sites 
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1.  Predicting the most likely future state of 
an ecological system 
i.  Relevant for short-term forecasts 
ii.  Systems own dynamics most strongly 

govern change over time 
iii.  i.e. forecasting the likely spread of invasive 

species 

2.  Predicting the most likely future state, 
given a decision today 
i.  Relevant when alternate management 

actions or scenarios are considered 
ii.  i.e. forecasting likely impacts on 

biodiversity from alternate wildfire 
mitigation schemes 

Ecological forecasting 
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CLM – Community Land Model 
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Biogeophysics Hydrology Biogeochemistry 

Simulates ecoclimatological processes in each grid cell.  
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•  DART is a community facility 
for ensemble DA 

•  Uses a variety of flavors of 
filters 
–  Ensemble Adjustment 

Kalman Filter 
•  Many enhancements to basic 

filtering algorithms 
–  Adaptive inflation 
–  Localization 

Data Assimilation Research Testbed (DART) 
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•  Testing the success of the DART-CLM implementation with 
perfect model experiments 

•  Each line represents the evolution of individual instances of CLM 
•  Pick one instance and declare it the truth 
•  Generate synthetic observations from this ‘truth’, adding a 

prescribed noise/uncertainty 

Data assimilation 

Ensembles  
   diverge 
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•  Without assimilation:  
–  frequently ensemble spread will grow 

•  With assimilation: 
–  Ensemble spread remains stable, is small enough to be informative, 

but does not collapse away from truth 

Data assimilation 
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LAI – observations every 8 days 
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Mean LAI from 80 ensemble members 
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LAI spread from 80 ensemble members 
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Reduction in LAI ensemble spread 

13 



© 2012 National Ecological Observatory Network, Inc. ALL RIGHTS RESERVED. 
 

Guts of DA - Ameriflux 
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L4 data from NC Ameriflux 
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Guts of DA - Ameriflux 
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L4 data from NC 
Ameriflux 

How to make sense of it.
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Guts of DA - Ameriflux 
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How to get data into DART 
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Guts of DA - Ameriflux 
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How to get data into DART 



© 2012 National Ecological Observatory Network, Inc. ALL RIGHTS RESERVED. 
 

File formats 
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HDF5 format schematic CSV alternative 

Root 
Domain 

Site 

Time Scale 

Time data 

Measurements (mean, var, etc..) 

Quality 

Data product 
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User payload 
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Data 
files 

Citation 
information 

XML 
Metadata 

download.xml Data use 
policy 

Archived  
download 
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Managing terms 
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date	
   sensor	
  site	
  

Neon.FIU.
00005	
  

Neon.FSU.
00005	
  

is
Fi

el
d1

 

Graph database of terms, data products, 
and metadata 

product	
  

product	
  

field	
  field	
  field	
  

Oracle SQL DB  
of measurements 
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Linking NEON data and DART 
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Data terms 
managed  
in GraphDB 
  

Standardized 
formats across 
heterogeneous 
measurements 
  

Standardized 
user payloads w/ 
metadata 

Programmatic 
pipelines into 
DART via NEON 
data tools 
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The future…. 
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•  Semantic ontologies describe NEON observation process 
•  Link with developing and existing community standards 
•  SPARQL endpoints and API’s allow magic! 

Walls et al, 2014, Figure 4B 
NEON:	
  
Domain	
  

NEON:	
  site	
  

NEON:	
  plot	
  

NEON:	
  plot	
  

NEON:	
  
sampling	
  
method	
  

NEON vapor  
ontology 
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•  80 member, 6 hourly climate 
reanalysis available, 1998 – 
2010 

•  Each forces separate CLM 
ensemble member at 1° x 1° 

•  Generates spread in the land 
model states 

•  At 60 NEON sites observe: 

i.  Leaf area index 
ii.  Leaf nitrogen concentration 
iii.  Net Ecosystem Productivity 
iv.  Evapotranspiration 

•  175,000 observations a 
month 

Observing system simulation experiment 

500 hPa GPH 
Feb 17 2003 
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A NEON site 
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Automated tower data collection 
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NEON Tower measurements 
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