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1. Background 3. CLM-DART coupling 5. Parameter sensitivity analysis
The National Ecological Observatory Network (NEON) is a continental scale A multi-instance version of CESM has Prior to estimating parameters through model-data fusion we are undertaking
facility that will collect biogeochemical and biogeophysical data from 60 sites in “"D" @ amnameist1 |, been developed that more easily parameter sensitivity analyses to identify parameters to modify through data
the US over 30 years. NEON and other ecological observatories (ICOS, LTER, \ /  bfteon = pathioneiiiieine, | 1ACIlItates ensemble-based model-data assimilation. At first we are assessing parameters contained in the PFT
FLUXNET) provide data that can be utilized for continental-scale ecological cpl) «—> '_‘1/‘, anidat = /path/to/inifietne || fusion techniques. For example, multiple physiology parameter namelist file. Here we show results from perturbing four
forecasting, but new statistical and analytical tools are required that are capable /N land models can be driven by multiple parameters: (i) leaf carbon to nitrogen ratio (leafcn); (ii) fraction of leaf N in
of synthesizing this “data deluge”. ocni)) cel ) data-atmospheres in a single executable. rubisco (flnr); (iii) specific leaf area at top of canopy (slatop); and (iv) allocation
NEON data products include gridded datasets of carbon and water fluxes across ~ 7 This Capablllty will be available in the ratio between fine root carbon and leaf carbon (froot_leaf).
the continent. We are developing a model-data fusion framework in which NEON Figure 3. Multi-Instance CESM next CESM public release.
data will be combined with the Community Land Model (CLM) to produce optimal . leafcn finr froot leaf slatop
solutions for model parameter values, states and fluxes. This framework will We are applying expertise developed in numerical a | | :zg
enable spatial extrapolation of observations and ecological forecasting. weather prediction to carbon cycle science by s 50|
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Figure 1. CLW/NEON Model-data fusion framework 4. Observing System Simulation Experiment PR I Y I A B |
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. Starting from a ‘spun up’ global CLM case for year 2000 we advance a 40- w 100, | | 7 -'SZW | 7 |
2. Communlfy Land Model (CLM) member ensemble of the global model for 120 days. Each instance of CLM is - Zg - - | ;22 I Zz & Zz | |
coupled with an individual from an ensemble of data-atmospheres. A single e A T — P
The Community Land Model (CLM) is used as the land model in the Community instance of CLM from the ensemble is then assigned to be the ‘truth’ and run e o - ot
Earth System Model (CESM). It simulates terrestrial ecosystem processes forward. Daily ‘observations’ of leaf carbon (/eafc) are collected at sites (grid %’:::: | :::: | ::z: | :::: |
including the cycling of energy, water, carbon and nitrogen. CLM is driven by a cells) across the globe by adding Gaussian noise to the actual /eafc state at §5600_ o, | R "m | cscol .goeseeseesseee
limited set of climate variables, while the sensitivity of ecosystem processes to these locations. These ‘observations’ are then assimilated by DART as the whole s | TS | .‘!*“‘"""- | | | T
climate is controlled by the initial states and parameter sets of the model. 40-member ensemble is run forward. ’ 54000 — 54000 ) 54000 — 54000 TR ———
The performance of CLM is being evaluated at a number of existing flux tower Parameter value Parameter value Parameter value Parameter value
sites with long data records, many of which are NEON candidate core sites, » l l l | Figure 6. Annual NEE and soil carbon calculated using default parameter
including Harvard Forest, and Niwot Ridge. Typically, we find energy fluxes to be ki values (red) and 14 parameter value perturbations (blue) and scatter plots
more accurately simulated than carbon fluxes (Figure 2). o "': of annual NEE and soil carbon against parameter value at six time intervals
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Figure 2. Observed (blue) and modeled (red) carbon and water fluxes at Figure 5. Prior and posterior probability distributions of leaf carbon in a _ _
Harvard Forest FLUXNET site single grid cell at 60°W, 4°S for nine days of assimilation Contact Information: afox@neoninc.org
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