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Project
Description:
Traditional techniques for developing storm and basin attributes for use in rainfall-runoff modeling depend on manual procedures that can be time consuming.  However, recent advances in computer program and GIS technology have the potential for improving the cost-effective use of runoff modeling by TxDOT.  The effectiveness and reliability of GIS methods for incorporation in TxDOT applications, however, are also dependent on improvement in hydrologic techniques and data.

TxDOT usually considers rainfall-runoff models for two reasons.  The first use is to evaluate specific changes or controls within a watershed.  Runoff modeling is also used as a check or alternative method to statistical approaches when gage records and results appear inadequate for a site.  TxDOT application of rainfall-runoff modeling is typically used for projects having drainage basin of 10 square miles or less, and/or a time-of-concentration of less than six hours (however, sites as large as 100 square miles may be considered at times). 

TxDOT currently relies on the Natural Resources Conservation Service (NRCS) dimensionless unit hydrograph procedure when using this methodology for design applications.  Default NRCS unit graph characteristics represent values that have been adopted for an "average" watershed.  In particular, for the peak rate equation "qp = KAQ/ Tp," K is considered to be equal to 484 (English units).  "K" is related to the internal storage characteristic of a basin and may vary considerably depending on the region characteristics and scale of a basin. For example, K may be closer to a value of 300 in the flat coastal plains of the state.  In addition, the empirical relationship for lag is assumed to be lag = 0.6 Tc, where Tc is the time of concentration.  Informal discussions with the NRCS indicates that the relationship may be closer to lag = 0.7 Tc in East Texas.  General use of the NRCS procedure without consideration of actual regional or site characteristics can result in poor correlation with statistical expectation, inadequate design, or inefficient over-designed structures.

Ideally, unit hydrograph parameter development should involve calibration using actual events experienced at the site or nearby, similar watersheds.  However, such calibration can be time consuming and many sites simply lack data.  In lieu of calibration, generalized regional data has the potential to be a satisfactory option for parameter development.  Research along the regional line of approach has recently been initiated on the climatic adjustment of NRCS curve numbers for rainfall loss modeling. 

The proposed research is expected to build on and is an important continuation of past and current efforts in updating hydrologic techniques for TxDOT applications.  Of particular interest are the regional characteristics of basins of ten square miles or less.

The research should include the following tasks:

Task 1: Review current TxDOT methodology in rainfall-runoff modeling., in particular, the use of the NRCS dimensionless unit hydrograph for design applications.  Identify currently available alternatives to the use of the NRCS procedure and determine if the proposed research presents a potential for improvement relative to statistical expectation, etc.  If so, determine if the research is properly sequenced.  That is, if other issues need to be addressed before proceeding.

Task 2:  If the sequencing, etc.,  is appropriate, perform a search and review of available rainfall and streamflow records to determine if there is adequate data to potentially provide guidance on regional unit hydrograph characteristics across Texas.  

Task 3:  If there is adequate data,  recommend and develop procedures for modifying existing models to use the regional data or develop a new model. 

Task 4:  If the data appears to be generally inadequate or is inadequate for a region, estimate/describe the degree of effort required to acquire the necessary data.  

Task 5: Present a methodology for TxDOT use, based on the regional data, for incorporation in the TxDOT Hydraulics Manual..  The methodology should include necessary guidance documentation.  A computer program is not required, but may be a potential feature for final implementation.




Minimum Deliverables:
1. A methodology and tools to aid in the development of unit hydrographs for design applications for TxDOT use, with recommendations and guidance document for implementation. The document should be provided in a format appropriate for inclusion in the TxDOT Hydraulic On-line Manual system. 

2. A synthesis report  with recommendations at the end of each task. 

3. A final research report that provides detailed documentation of all research performed, methods used, and that fully supports the recommendations and conclusions contained therein. 

4. Project summary report outlining the research, findings and recommendations, in 4 to 6 pages.

5. Any other deliverables identified during the course of the research project.

Implementation:
The methodology and tools developed will be considered for incorporation into TxDOT hydraulics design procedures.

Pre-Proposal Meeting:
 FORMCHECKBOX 
  Yes     FORMCHECKBOX 
  No    February 22, 2000, 9:00 a.m., Bridge Division, Conference Room A, 118     

                                 Riverside Drive, Austin, Texas.  Please contact David Stolpa at (512) 416-2271 

                                 if you plan to attend the meeting. 
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Additional Information:
     

Deadlines (for CSTR use only):
1.  All individuals interested in proposing are encouraged to contact the PD by  February 18, 2000.

2.  Proposals are due to CSTR by 5:00 p.m. on March 31, 2000.
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