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Hydrologic Modeling Inventory (HMI) Questionnaire "

Introduction to Model Questionnaire tc "Introduction to Model Questionnaire " \l 2
This document provides guidelines for completion of the Texas A&M University (TAMU) Hydrologic Modeling Inventory (HMI) Questionnaire. Your response to this questionnaire will provide the basis for the HMI on-line database accessed through the HMI Web page.  Modelers can interactively obtain information about your model through this Web-enabled model inventory complete with search capabilities.  The information you provide will hopefully foster wider interest in your model.  A designated contact will be explicitly acknowledged and posted within the HMI Web page database. 

Please find attached a sample response form.  You mail reply by E-mail, Fax, US Post.  If you are not able to complete the questionnaire, please forward suitable documents that will permit completion of the questionnaire for your model. Models have recently been summarized in the literature by Wurbs (1998), Ahuja, et al (1995), and Barton (1993). The organization of the modeling questionnaire is based on characterization of past model developments by Singh (1995) and Singh & Frevert (2002a, b, 2006).

Please see our web page: http://hydrologicmodels.tamu.edu for more details about our approach to developing this inventory system. 

Questionnaire Response Guidance: tc "Questionnaire Response Guidance\: " \l 2
The elements of the questionnaire will include the following topics to be filled out by the model developer/support group:

· Name of Model, Date, Version Number:
· Contact (with e-mail, web site, and/or phone number):

· Brief Description:

· Model Type:

· Model Objective(s):

· Model Structure or Mathematical Basis:

· Spatial Scale Employed in the Model:

· Temporal Scale Employed in the Model:

· Input Data Requirement:

· Model Output:
· Input Data Format:

· Output Data Format:

· Parameter Estimation/Model Calibration:

· Model Testing and Verification:
· Model Sensitivity:

· Model Reliability:
· Model Application/Case Studies:tc " 
Model Application/Case Studies " \l 3
· Platform/Operating System:

· Programming language and software:

· Web-based or desk-top application?

· Is the application flexible to couple with external programs and user created executables?

· Are system and user documentation available?  (Web site)    
· Are example applications available? (Web site)

· Is there a user group or hotline-type support? (Website)
· Other Comments:

Name of Model, Date, Version Number tc " 
Name of Model " \l 3
Format:  Text title (Acronym)


Limit to one phrase

For Example:
Flood Hydrograph Package (HEC-1)
The HEC Hydrologic Modeling System (HEC-HMS)
The GIS Weasel, 4/2008, v 1.0
Contact (with e-mail, web site, and/or phone number)
Provide the Agency and Office contacts information, including voice telephone, fax and e-mail and (optionally) web URL.

Model Type tc " 
Model Type " \l 3
This section states the type of model developed. For example, hydrologic models can be classified as event-based precipitation-runoff models, continuous precipitation runoff models, snowmelt runoff models, steady-flow flood routing models, unsteady-flow flood routing models, reservoir regulation models, flood frequency models, etc.

For Example:
The HEC-1 model is an event-based precipitation –runoff simulation model.
Model Objective(s) tc " 
Model Objective(s) " \l 3
Describe purpose of the model.  

For Example:
The purpose of HEC-1 is the simulation of hydrologic processes for designing flood damage reduction projects.
tc " 
Agency and Office " \l 3Model Structure or Mathematical Basis tc " 
Model Structure or Mathematical Basis " \l 3
Describe the following items: 

1. The type of the basins for which the model has been developed.  

For example:  The basins may be rural, urban, agricultural, mountainous, etc.

2. The size of the basins for which the model applies. 

For example:  The basins may be small, medium, or large.

3. The nature of simulation that the model undertakes. 

For example:  The simulation may be event-based or continuous.

4. Components of the hydrologic cycle represented in model formulation.

For example:  Precipitation, infiltration, evaporation, interception, detention storage, overland flow, channel flow.

5. The underlying hypotheses (or the type of equations employed) that form the basis of the modeling approach to each component process, including:

· Precipitation 

(rain, snow, etc.)

· Infiltration

· Evaporation

· Interception

· Detention storage

· Overland flow

· Channel flow

· Groundwater flow

· Snow melt runoff

Mathematical formulation of the model components:
For example:  Lumped, Distributed, Deterministic, or Probabilistic
For your assistance, the following list of terms is offered to assist you in providing the requested information about the model structure.  This list is only illustrative and not intended to be exhaustive, please make any substitutions needed for your model: 

	Precipitation
	Infiltration
	Evaporation


	Mean areal precipitation is estimated using the arithmetic mean, Theissen polygon, or isohyetal method.

	The rate of infiltration is determined by the Green-Ampt, Horton, Phillip, or Smith equation.
	Evapotranspiration is estimated using Penman, Penman-Monteith, Jensen-Hayes, Blaney-Criddle or Hargreve method.


	Interception
	Detention storage
	Overland flow

	The amount of interception is estimated as a fraction of the total precipitation amount or using an negative exponential equation.
	The detention storage is estimated using either an exponential function or a power function or is taken as a constant of the precipitation amount.
	The overland flow is determined using the kinematic wave theory or the linear reservoir theory.


	Channel flow
	Groundwater flow
	Snow melt runoff


	Flow routing in channels is computed by linear channel theory (e.g. Muskingum method, etc.), kinematic wave theory, diffusion wave theory, or dynamic wave theory.


	The base flow is estimated using the linear reservoir theory or Boussinesq theory
	Snow melt runoff routing is performed using empirical methods, linear reservoir theory or kinematic wave theory.


Spatial Scale Employed in the Modeltc "6.
Spatial Scale " \l 3
This section describes the spatial representation used in the model. For example, the watershed can be treated as a single unit or as a network of sub-watersheds.

For Example:
In HEC-1 the watershed is decomposed into a network of homogeneous sub-watersheds, each having individualized parameters and processes.
Temporal Scale Employed in the Modeltc "6.
Temporal Scale " \l 3
This section describes whether the model is an “event based” model or a daily, weekly, monthly, yearly model.

For Example:
The HEC-1 model is an event-based model, simulating the rainfall-runoff relationship for an individual rainfall event.
Input Data Requirements tc "6.
Input Data Requirements " \l 3
This section describes the data required for application of the model (which follows from the model structure). The data may pertain to the following elements as needed by the model:

· Watershed characteristics data (topographic map, drainage area, channel lengths, drainage areas of channels, slope, etc.)

· Climate data (rainfall intensity in time, temperature [daily, max, min, etc.], humidity, vapor pressure, wind velocity, etc.)
· Stream flow data (measured discharge in regular time steps)

· Soils data (type, structure. Texture, infiltration characteristics)

· Land use data (cropping patterns, vegetation, percent imperviousness, etc.)
Model Output tc " 
Model Output " \l 3
This section describes the type of output the model produces.
For Example:
HEC-1 produces runoff water discharge output with user specified time intervals (minutes/hours).
Input Data format
This section describes the format of input for each category, Raster data? Vector data? Like DEM in ESRI GRID, TIFF/GeoTIFF, etc. Land use in ESRI GRID, Arcview Shapefile, ESRI Arcinfo Coverage, etc., Precipitation, temperatures, wind velocity in TXT, ASCII, etc.

Output Data format
This section provides the format of output data, like streamflows in ASCII, distribution of pollution load in ESRI GRID, etc. 

Parameter Estimation / Model Calibration tc " 
Parameter Estimation / Model Calibration " \l 3
This section describes the parameters to be estimated and the calibration algorithm used to pursue calibration.

For Example:
HEC-1 can have parameters estimated by the user or HEC-1 can be instructed to use an automated parameter search algorithm.

Model Testing & Verification  tc " 
Model Testing & Verification  " \l 3
This section describes whether the model has been tested and verified extensively using split sampling data and split sampling watershed techniques, involving other watersheds than calibration watersheds.  Are test data sets available to the user for modeling use training and model operation confirmation?

For Example:
HEC-1 has been extensively tested using data and watersheds other than those used in calibration / parameter estimation of HEC-1 as described in the user manual, as evidenced by  the wide spread use of the model in the consulting community.  
Model Sensitivity tc " 
Model Sensitivity " \l 3
This section describes the sensitivity of the model to its parameters and its components.

Has a sensitivity analysis been performed for the model and shared to the general user community?

For Example:
1) In HEC-1 the importance of evapotranspiration is considered inconsequential and is therefore not included in the model, for HEC-1 is an “event based” model and evapotranspiration is inconsequential during rainfall.

2) In HEC-1 the basin lag parameter is one of the most important parameters when using the unit hydrograph method for rain excess-runoff simulation.
Model Reliability tc " 
Model Reliability " \l 3
This section describes the confidence in the model results.  Consider a) the repeatability of the model, b) accuracy of output as compared with real observations, and c) the Probability of obtaining consistently accurate model predictions.

For Example:
HEC-1 is widely accepted in the public and consulting community as a hydrograph simulation package and is considered to predict within XXX percent accuracy.
Model Application/Case Studies tc " 
Model Application/Case Studies " \l 3
This section describes where the model is / has been typically applied. How does the user community apply the model to real world problem settings?
For Example:
HEC-1 has been applied to design and planning of a wide range of civil works involving flood prediction,  flood protection, urban drainage, dam safety and breach evaluation, flood damage reduction, among others.
Platform/Operating Systemtc " 
Computer Requirements " \l 3
This section describes the type of computer / operating system, memory and disk storage for operating the model.

For Example:
HEC-1 is available on 486 PC running DOS (DOS under Win3.1, Win95, WinNT)  XXXX Meg. Memory and YYYYY Meg. Disk space.
Anywhere ArcInfo Workstation runs: Windows and a handful of Unix flavors. 

Programming Language and Software
This section provides what kind of programming language the software system uses and what kind of relevant software are required to drive the model

For Example:
The GIS Weasel software system uses a GIS-based graphical user interface (GUI), the C programming language, and external scripting languages. The software will run on any computing platform where ArcInfo Workstation (version 8.0.2 or later) and the GRID extension are accessible. The user controls the processing of the GIS Weasel by interacting with menus, maps, and tables

Other Comments tc " 
Other Comments " \l 3
This section provides information and experiences that should be available for the reader of the modeling inventory not contained in previous categories in a limited free form text.

For Example:
HEC-1 has been employed in US, other developed countries, and developing countries.  Third party instruction (public and private) for specific application of the model is readily available to the professional community.
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