1D/2D Modeling

Ataul Hannan, P.E., CFM

Gulf Coast Hurricanes: Mitigation and Response
April 10-11, 2012, Houston, Texas
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Overview of Presentation

¢ Importance of Hydrology & Hydraulic Models
é How to select a model
é Example : Project location and issues
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Process

Groundwater
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Simulation Results
Flow Module: Level
Simulation Info
Flow Module:

Hetwork Hodes

Hetwork Branches

Rainfall on Land

View Data
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Steady Unsteady

If depth and velocity do not vary with If depth and velocity vary with time,
time, the flow regime is considered to the flow regime is considered to be
be steady unsteady
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Energy Principles
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Momentum Equation
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Steady Flow Equations

Energy Equation:

Continuity Equation:
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Unsteady Flow Equations o

Momentum Equation:

Continuity Equation:
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Steady Vs Unsteady

Difference in handling friction and other losses
Difference in numerical solution algorithm
Difference in computation of X-Sec properties
Difference in handling non-flow areas

Difference in flow and boundary condition data
requirements

Difference in calibration strategy

Difference in application strategy
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1D/2D Model

e Integrated one
environment, one
hydrodynamic simulation

1-D and 2-D engine | Channel’(1-D FLOW)

- Automated software
environment for Channel,
Overland and Pipe
systems
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Modeling
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Floodplain Map
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Elevation & channel Capacity

LEGEND

3 TSARP Watershed Boundary Channel Capacity
Drainage Network 1%

=== [fajor Channel == 1% T0 10%
== ajor Tributaries = 10% TO 50%

— Tributaries m— = 50%
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Elevation & channel Capacity

LEGEND

| &3 TSARP Watershed Boundary Channel Capacity
- <%

A% TO10%

Drainage MNetwork
= Wajor Channel

=== Wajor Tributaries == 10% T0 50%
= 50%

— Tributaries
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1994 Flooding
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Study Area
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Study Area
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Study Area
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Modeling

HOUSE HAHL
S T T

ILAGOE ) EREER

LONGENBAUGH

Bt

FL L E Y W
View Data 3 A ti

. S@Tﬁ?ﬂ [ARALIE EREER
- 7 BECKENDDJ
i,

ZDISTRICT




Overflow
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LIDAR Rectification

Rectification of 15-ft Bare Earth LIDAR

Study Area Cross-Sections Berms Added to 15-ft Bare
for Terrain Rectification Earth LiDAR
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Project

08 TerraMeirics
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Final Run

Simulation Results

User Defincd cu'e-f: 1 1 % F I O 0 d
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1998 Rainfall Comparison
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1998 Flooded Structures

From HCPID Permits Group

10870 Katy Hockley
043-123-001-0017
Reported Flood Elev. 22-inch

27010 Sharp Rd ) 10866 Katy Hockley

044-056-000-0006 043-123-001-0015

Reported Flood Elev. 20-inch e Reported Flood Elev. 144nches
' fs

10502 Katy Hockley
043-123-001-0003
Reported Flood Elev. 8-inches

26253 Sharp Rd
043-128-000-0035
Reported Flood Elev. 34inch

26257 Sharp Rd
043-128-000-0034
Flood Elev. Unknown
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1998 Flooded Structures

Computed vs. Observed

10870 Katy Hockley
043-123-001-0017
Reported Flood Elev. 22-inch
I Avg. NG Elev. 161.2
27010 Sharp Rd 10866 Katy Hockley Avg. Sobek 1998 WSEL 163.1
043-123-001-0015 g
044-056-000-0006 Difference: 22.8-inches
Reported Flood Elev. 20-inch == Reported Flood Elev. 14-inches
Avg. NG Elev. 166.5 Avg. NG Elev. 161.7
Avg. Sobek 1998 WSEL 167.2 A Avg. Sobek 1998 WSEL 163.0
Difference: 20.4-inches i Difference: 15.6-inches

10502 Katy Hockley
043-123-001-0003

Reported Flood Elev. 8-inches
Avg. NG Elev. 161.4

Avg. Sobek 1998 WSEL 162.2
Difference: 9.6-inches

26253 Sharp Rd
043-128-000-0035

Reported Flood Elev. 3<nch
Avg. NG Elev, 167.0

Avg. Sobek 1998 WSEL 1674
Difference: 4.8-inches

26257 Sharp Rd
043-128-000-0034
Flood Elev. Unknown
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1998 Flooded Structures

Computed vs. Observed

(1) Observed is from the HCPID permits group

(2) Based on Sobek Computed Elevation
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October 1998 Event
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Comparison of Floodplain
FEMA vs. 2-D Model (1% Flood)

Legend
FEMA (TSARP) 1% Floodplain Boundary
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Simulation Results
Flow Module: Level
Simulation Info
Flow Module:

Hetwork Hodes

Hetwork Branches

Rainfall on Land

View Data
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Grid Rainfall

Simulation Results ~ +

Hetwork Hodes

Network Branches
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1% Flood Increase in Ponding Depths

Due to Cypress Overflows
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1% Flood Increase in Ponding Depths
Due to Cypress Overflows |

in Dipeh (F1)
=

\
: 3
FLOOD

o
(&)
%]

gcoumm.
<DISTRICT




:

: 3
8

«FLOOD

gcumnm
<DISTRICT




