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Model for Scale Adaptive River Transport (MOSART) 
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Conceptualized network 

Hillslope routing 

Sub-network routing 

Main channel routing 

Hillslope routing to account for impacts of overland flow on 
soil erosion, nutrient loading etc.; 
Sub-network routing: scale adaptive across different 
resolutions to reduce scale dependence; 
Main channel routing: explicit estimation of in-stream status 
(velocity, water depth etc.) 

(Li et al., JHM, 2013) 
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MOSART Coupled CLM-MOSART Simulation 
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Cornerstone of a modeling framework to represent hydrology and human – water 
cycle interactions at multiple time and space scales 

Coupling MOSART to Community Land Model 

baseflow  



A comprehensive global hydrography database 
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Collaboration with NASA 

 

All parameters available  

at 7 resolutions 

 
 

Wu et al., WRR, 2012; 
Getirana et al., JHM, 
2012 

 



Four different forcings to drive CLM-MOSART 
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QIAN 
NCAR benchmarking forcing dataset 
1948-2004, 3-hr time step, resolution about 1o 

 GPCC (augusto.getirana@nasa.gov) 

Based on Princeton Meteorological Forcing Dataset 
1979-2008, 3-hr time step, resolution 1o 

Precipitation rescaled to match the GPCC V5 monthly-mean 
dataset instead of CRU data 
 
 

GPCP (augusto.getirana@nasa.gov) 

Similar as GPCC 

Precipitation rescaled to match the monthly 2.5-degree GPCP 
dataset v2.2 
 
 

HYBAM (augusto.getirana@nasa.gov) 
Similar as GPCC 

3-hourly HyBAm Observatory Precipitation (HOP) dataset for 
the Amazon basin 
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1674 GRDC stations with good daily flow records 
Classified into three groups based on the level of 
flow regulation after Nilsson et al. (2005)  

Flow observations from GRDC 
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Global Evaluation--Impacts of Model Structure 

Spatial variability of channel velocity 
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Global Evaluation--Impacts of Model Structure 
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Model structure 
controls timing of 
monthly flow and 

magnitude of 
flood peaks 
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Global Evaluation—Impacts of Forcing Uncertainty 
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Global Evaluation—Impacts of Forcing Uncertainty 
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Global Evaluation--Impacts of Dam Regulations 
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Summary 
MOSART satisfactorily reproduces the observed mean 
and maximum streamflow worldwide under different 
atmospheric forcings 
Spatiotemporal variabilities of river velocity are important 
for capturing the timing of monthly streamflow and 
magnitude of flood peaks 
The impacts of dam regulations are detectable with a 
combination of modeling and data analysis 
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Future work 
Global simulation with explicit reservoir representation to 
further elucidate impacts of dam regulation 
 

Extend MOSART to incorporate riverine energy and 
biogeochemical cycling. 
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Simulated monthly streamflow 
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GRDC/UNH composite runoff field (1986-1995) 
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