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OBJEC TIVES  
The mapped rivers and streams of the United States are available in a Geographic Information 
System dataset called NHDPlus.  

The United States Geological Survey (USGS) measures stream flow at about twenty thousand 
gauges which locations are known exactly on NHDPlus rivers.   

The Routing Application for Parallel computatIon of Discharge (RAPID, David et al. 2011) is a 
river network model that can run on NHDPlus if given inflow to rivers from runoff.   

The second version of the North American Land Data Assimilation System (NLDAS2, Xia et al. 
2011) provides runoff estimates from four land surface models over the continent.   

 

The goal of this study is to combine RAPID with NLDAS2 runoff to compute stream flow in all 
NHDPlus “blue lines” of the Texas Gulf Coast Hydrologic Region (NHDPlus Region 12) during 
2000-2007.  We also use a locally calibrated land surface model called Noah-MP for 
comparison purposes. 

RESEARCH QUESTIONS 
What are the advantages and drawbacks of using “blue line” river networks?   

Is the quality of continental-scale runoff datasets from land surface models sufficient for 
regional- to continental-scale river flow computations using mapped rivers?  Where can 
runoff computations be improved?   

Is a locally-calibrated runoff dataset much more advantageous than national products? 

Should one use all available gauging stations to train a river model?   

Should river model parameters be adapted to each runoff dataset?   

Does it make a difference to increase the spatial variability of river model parameters based 
on available high-resolution “blue line“ data such as flow velocity? 

STUDY DOMAIN - SPATIAL/TEMPORAL RANGE 

STREAM FLOW AMONG RUNOFF DATASETS 

RIVER MODEL PARAMETERS BASED ON LENGTH 

CONCLUSIONS 
The thickness of blue lines changes with flow rate 

The NHDPlus Region 12 covers an area of 465,000 km2 and contains approximately 68,000 
connected river reaches. The USGS National Water Information System  has 248 gauges with 
full daily record during 2000-2007.  2000 was the driest year and 2004 was the wettest year. 

SYNOPTIC RIVER FLOW MAPS 

FROM NLDAS2 RUNOFF TO NHDPLUS RIVERS 

The reaches with known flow direction range in length from 1 - 68,514 m (median 2,191 m, 
average 3,002 m).  

The catchments range in area from 0.001 – 7404.142 km2 (median 3.070 km2 , average 6.856 
km2 ).  

Cédric H. David1, Zong-Liang Yang1 and Seungbum Hong2 

Average USGS stream flow observations 
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Despite initial difficulties in the determination of water inflow from NLDAS2 to NHDPlus 
rivers, the “blue line” approach is advantageous partly because hundreds of gauges are easily 
located on river networks and used throughout basins.  Such use of a large number of gauges 
allows for new investigations related to the analysis of river flow computations and to the 
optimization of river model parameters.   

With the exception of large outliers at a few gauges, the best NLDAS2 runoff products (VIC 
and Mosaic) perform similarly to the calibrated Noah-MP.   

Such outliers prevent the successful optimization of river model parameters but a careful 
selection of what stations to use for optimization allows overcoming this difficulty.   

While river model parameters determined separately for each runoff dataset allow best 
results, a single set of parameters is sufficient to assess the relative quality of runoff datasets.   

The detailed NHDPlus description of river reaches also allows enhancement of model 
computations through increase in spatial variability of model parameters, although such 
improvements may not be statistically significant.  

Poster number 40  
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Surface Modeling (Poster 
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The conceptual translation between surface and subsurface runoff from NLDAS2 and water 
inflow to NHDPlus rivers is non-trivial. We use the runoff value at catchment centroids 
associated to catchment areas. 

Large catchments are located at the northwest and south of the domain where the lack of 
routing processes between land and rivers in RAPID may be an issue. 

Observed and modeled stream flow downstream of the 8 biggest basins 

Map of Nash-Sutcliffe efficiency 

Difference between two sets of river parameters 

Comparison of daily observed and computed flow for 2004/11/24 

26th Conference on Hydrology,  
AMS 92nd Annual Meeting,  
22-26 January 2012 in New Orleans, LA  

Observed and modeled hydrographs at two gauges, with two types of spatial variability of river parameters 


