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Two new sets of 11 gridded a-priori SAC-SMA model parameters are now available.  The parameters included are UZTWM, UZFWM, UZK, ZPERC, REXP, LZTWM, LZFSM, LZFPM, LZSK, LZPK, and PFREE.  Initially, the parameter grids are made available in the grid format and map projection required by HL-RDHM and DHM (See ‘How to Obtain the New Grids’ below).  We also plan to provide the grids in a projection-format combination compatible with the Calibration Assistance Program (CAP).  This document summarizes the differences in the three sets of a-priori SAC-SMA parameter grids that are now available.  

Koren et al. (2000) and Koren et al. (2003) detail the underlying assumptions made in deriving these a-priori SAC-SMA parameter grids.  To derive parameter estimates at a single point, the Koren method requires (1) an SCS curve number, (2) the total depth of the soil column, and (3) soil texture by layer.  The two new data sets follow the Koren methodology but attempt to improve upon the implementation by using more detailed input data.  Key differences between the inputs and assumptions are described here.
(1) STATSGO (original)

The original parameter grids were derived using only STATSGO soil data as input.  More specifically, Koren et al. (2000) used the Miller and White (1998) 1-km gridded version of STATSGO.  Victor Koren derived curve numbers by using the hydrologic soil group data in each grid cell and associating a single curve number with each hydrologic soil group.  Curve numbers were associated with each soil group using published values from McCuen (1982) and assuming ‘pasture or rangeland land use’ under ‘fair’ conditions.  The SCS method also allows one to adjust curve numbers depending on antecedent moisture conditions.  Victor experimented by generating two sets parameter grids, one assuming ‘average’ (CNII) and one ‘dry’ (CNI) antecedent conditions.  Based on analysis of simulated and observed hydrographs generated from both these sets of a-priori parameters, he determined that curve numbers associated with dry antecedent conditions produced better results.  Therefore, the use of curve numbers based on dry antecedent conditions has been assumed in subsequent analyses.  Aggregate curve numbers for each 1 km grid cell were determined by weighting the curve numbers associated with each hydrologic soil group, by the percent of the soil group present in each grid cell.  Victor took the required total soil column depth and texture properties directly from the Miller and White (1998) 1 km grids.  
The parameters were initially derived at the 1-km resolution of the Miller and White (1998) grids.  Average values for parameters on the HRAP grid were computed from the 1-km resolution parameters.  These parameters cover CONUS. 

(2) STATSGO-GLCC
To explicitly account for Land Use Land Cover variations and facilitate relatively simple calculations of over CONUS, we used 1-km resolution Global Land Cover Characterization (GLCC) data and 1-km gridded STATSGO data to generate curve numbers over CONUS.  GLCC data are available in several LULC classification schemes.  We used the “USGS Land Use/Land Cover System” data and generated a lookup table that associates each possible combination of LULC and hydrologic soil group with an SCS curve number based on information in NRCS-ARS (2004).  
As one example, Figure 1 illustrates the impacts of explicitly accounting for land cover patterns on the upper zone tension water maximum (UZTWM) parameter.  The overall average of UZTWM values over CONUS is similar for the STATSGO and STATSGO-GLCC grids.  However, the spatial pattern of the differences in the two grids (lower-left map) reflects the intuitive result that forested areas will tend to have larger upper zone capacities than pasture and rangeland areas (the original assumption).
(3) SSURGO-NLCD

This analysis uses inputs with much higher resolution than the first two approaches.   Inputs are the Soil Survey Geographic database (SSURGO) and the 2001 National Land Cover Data Set (NLCD).  SSURGO data provide much greater spatial detail than STATSGO.  The mapping scales for SSURGO range from 1:12,000 to 1:63,360 compared with the mapping scale of 1:250,000 for STATSGO.  This suggests anywhere from 4 to 20 times more spatial detail.  NLCD, derived from Landsat images, are available at 30-m resolution.  Compared with the 1 km resolution GLCC data, this increases the input resolution by a factor of 33.  Given these increases in spatial detail, new, efficient processing routines were developed to generate SAC-SMA parameter grids over large areas Zhang et al. (2007).  

Due to funded priorities, SSURGO-NLCD-based parameters have been derived first for six RFCs across the southern US (SERFC, LMRFC, WGRFC, ABRFC, CBRFC, CNRFC).  
Gaps are present in the SSURGO-based multi-RFC parameter sets for regions where SSURGO data is unavailable (The USDA SSURGO project is set to complete by 2008).  To enhance the utility of the parameter set at present, we developed a program to fill the enclosed gaps (gaps that are completely surrounded by valid values) with values interpolated (via inverse-distance weighting) from surrounding cells.  This effort yields SSURGO-NLCD a priori parameter grids which are free of enclosed gaps (Figure 2).  At the outset of this project, the plan was to fill in gaps with STATSGO-GLCC results; however, locally, differences between STATSGO-GLCC and SSURGO-NLCD parameters can be large so this temporary solution was developed to avoid unnatural discontinuities.  

For the SSURGO-NLCD grids, parameters were initially derived at high resolution (native resolution the data inputs) and then aggregated to the ¼ HRAP, ½ HRAP, and HRAP resolution for use in distributed models.  The initial distribution described below includes both ‘filled’ and ‘unfilled’ parameter grids at the HRAP resolution.  
Expected Benefits, Limitations, and Suggested Uses
The work by Koren et al. (2003) and additional studies using the original STATSGO-based a-priori parameters (e.g. DMIP -- Smith et al. (2004); Reed et al. (2004)) show that the these parameters are useful for parameter transferability to ungauged locations, parameter specification at interior points in distributed models, and as initial starting points for hydrologic model calibration at gauged locations.

For a limited number of basins in two regions of the country, Anderson et al. (2006) (parts of Ohio) and Zhang et al. (2006) (parts of Oklahoma) showed that explicitly including LULC and more detailed soil data (SSURGO) can produce gains in uncalibrated simulations.  These improvements from using higher resolution data lend additional credence to the physical reasoning behind the estimation equations. 
Theory and the limited set of results from Anderson et al. (2006) and Zhang et al. (2006) suggest that the SSURGO-NLCD data should be the best set of parameters among the three now available.  Note that some corrections not included in these two papers are in the newest SSURGO-NLCD grids.  Hydrologic validation of the new SSURGO-NLCD parameters and the STATSGO-GLCC parameters has still been fairly limited.  Therefore, we are distributing them now with the hope that RFC users will help us to continue to evaluate and improve these parameter grids.  

We recommend that RFCs make some comparisons among uncalibrated simulations using these parameter sets in your area so that you can choose the best starting point for further development.  This is an easy task for both distributed and lumped models once the forcing data, observed streamflow data, and input decks are set up.  
The STASGO-GLCC data set was created as low-cost, intermediate dataset to cover locations where the SSURGO-NLCD data are not available.  We have not yet done systematic analysis to determine whether there is more gain by explicit use of LULC data or the move to higher resolution data sources.  
In our experience, these parameters can provide a good starting point for automatic or manual calibration.  They can also be used in regional calibration to assist in maintaining spatial and physical consistency among neighboring basins.  In addition, results from Reed et al. (2007) and Schmidt (2007) suggest that these parameters may be beneficial for flash flood modeling applications without calibration.
Initial Quality Checks on new Parameter Sets

The spatial patterns and ranges of values in the STATSGO-GLCC and SSURGO-NLCD data sets have been assessed qualitatively at a high level view.  Hydrologic simulations for a few basins in Oklahoma using the newest STATSGO-GLCC and SSURGO-NLCD grids also show the expected results – similar results among the three sets of parameters for large basins with predominantly agricultural land use, but improvement with SSURGO-NLCD in an interior point with significantly different land use.
How to Obtain the New Grids

Download “new” Distributed Hydrologic Model (DHM) data from NOAA1 Server

Perform the following steps to complete the download:

1. As the user oper, log on to any linux workstation   ***(assuming NFS mounted)***
2. Change directory


cd /home/hrl/?? ***(wherever you choose to download)

3. Obtain the tar file rdhmdata.tar.gz from the NOAA1 server, using the following commands:


sftp ftpawips@165.92.25.137

At the password prompt, type in the password.  Your ITO or ESA should know the password.  If not, please contact randy.rieman@noaa.gov or seann.reed@noaa.gov 


cd pub/ohd/DHM


get filled.tgz 

{repeat for all desired files}


bye

4. 4.
Untar the contents of the file using the command:


tar –xvzf filled.tgz

{repeat for all desired files}
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Figure 1.  Comparison of UZTWM derived from STATSGO with and without the explicit use of landuse data.
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Figure 2.  SSURGO-NLCD-based UZTWM estimates with and without gap filling.
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