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Fig. 5 The regional-averaged Noah-MP simulated and GRACE-measured monthly TWSA, 2003-2015[r/RMSE/NSE]
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Fig 2 The Noah-MP simulated and the observed spatial pattern of the climatological mean (1982-2008) annual GPP, Rn, H and LE over the CONUS
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Noah-MP is capable of capturing the observed general spatial pattern of GPP, Rn, H and LE (Fig.2). Specifically, 4- COnCI u SIOnS
the simulated annual Rn shows greatest agreement with the observed values. However, it appears that the model
overestimated the GPP to some extent in the wet regions of CONUS which is reflected in its lowest NSE compared
with other variables. The overestimation of GPP in these regions occurred mainly in Spring season (Fig. 3), leading
to the overestimation of LE (RB of 0.15) and the underestimation of H (RB of -0.17)over most wet regions.

» Noah-MP is capable of reproducing the observed annual and inter-basin variability of the energy (H and LE), water
(E and Q), and carbon (GPP) fluxes with a higher capability of simulating Rn and SCF. Seasonally, Noah-MP produces
too much GPP in spring and early summer in relatively wet basins, thereby resulting in excessive LE and thus less H.

» Future improvement of Noah-MP may need to focus more on improving representations of carbon assimilation and

0 CONUS: Continental United States; NLDAS: North American Land Data Assimilation System; GPP: gross primary production; Rn: net radiation; H: sensible heat flux; LE: latent heat flux; TWSA: partitioning into leaves and root, the water Storage over Iakes/reservoirs and human activities including bwldmg

Terrestrial Water Storage Anomaly; SCF: snow cover fraction; r: correlation coefficient; RMSE: root mean square error; NSE: Nash-Sutcliffe efficiency o ]
O For the validation data, the GPP, H and LE are from FLUXNET-MTE, Rn is from NASA/GEWEX SRB, Runoff is from USGS, TWSA is from GRACE, SCF is from MODIS. dams and Irrlgatlon .
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