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12-1 Hydrologic simulation overview

1. Types of mathematical models (Table. 12.1)


(1) analytical model


(2) deterministic model


(3) dynamic model


(4) empirical model


(5) heuristic model


(6) interactive model


(7) linear model


(8) nonlinear model


(9) numerical model


(10) probabilistic model


(11) semiempirical model


(12) simulation model


(13) stochastic model


(14) theoretical model

2. Classification of hydrologic simulation models


(1) physical vs. mathematical models


(2) lumped- vs. distributed-parameter models


(3) stochastic vs. deterministic models


(4) event-based vs. continuous models


(5) water budget vs. predictive models

3. Components of hydrologic simulation models: surface and subsurface water system 
(fig. 12.1)

4. Steps in digital simulation


(1) identification phase (Table 12.2)


(2) conceptualization phase


(3) implementation phase


(4) documentation phase

5. Quality assurance in computer simulation studies


(1) problem review


(2) objectives


(3) performance criteria


(4) data availability and accuracy


(5) model options


(6) study resources


(7) model selection


(8) verification


(9) calibration and validation


(10) discretization


(11) sensitivity analysis


(12) data preparation


(13) documentation

6. Corps of engineers HEC simulation models


(1) HEC models: (Table 12.3, fig. 12.2)


(2) HEC-HMS hydrologic modeling system

7. Optimization models in hydrology

12-2 Single-event rainfall-runoff models

1. Single-event model structure


(1) subdivision and computation (fig. 12.3)


(2) rainfall-runoff processes (fig. 12.4)

2. Calibration alternatives


(1) hydrograph output


(2) hydraulic output


(3) output of flooded areas


(4) peak flow rates


(5) similar studies

3. SCS project formulation hydrology (TR-20)

4. ARS problem-oriented hydrologic modeling (HYMO)

5. Storm water management model (SWMM)

6. HEC-1 flood hydrograph package (fig. 12.8)

7. HEC-HMS hydrologic modeling system


(1) basin model


(2) precipitation model


(3) control specifications

8. Popularity of single-event models: (Table 12.9, 10, 11)

12-3 Continuous simulation models

1. Stanford watershed model IV (SWM-IV): (fig. 12.11)


(1) model structure


(2) interception


(3) evapotranspiration


(4) infiltration


(5) upper zone storage


(6) lower zone storage and groundwater


(7) overland flow


(8) channel translation and routing


(9) applications of the SWM-IV

2. Hydrocomp simulation program-FORTRAN (HSPF): Stanford translated from 
ALGOL to FORTRAN

3. Expert systems: artificial intelligence

12-4 Groundwater flow simulation models

1. Groundwater modeling codes: (Table 12.18)


(1) groundwater flow codes


(2) solute transport codes


(3) particle tracking codes


(4) aquifer test data analysis programs

2. Solution techniques


(1) finite-difference


(2) finite-element


(3) boundary integral


(4) integrated finite-difference


(5) analytic element

3. Data requirements

12-5 Streamflow synthesis

1. Mass curve analysis

2. Random generation

3. Markov generation

