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Blurring the Lines: Overview

A The Point: 2-D Modeling Triggers GIS
A Mapping 101 Lite;: How Maps are Made
A 2-D Modeling Process & Data Needs

A Hidden Pitfalls in Mapping Deliverable
A Retraining the Mapper and the User

A Mapping Specifications for 2D Models
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Distributary  Flow+Urbanization

North Scottsdale 1993* North Scottsdale 2010

* Most recent topographic mapping of AWhi ch way did they go
AThe Westods Most Wesf{®&®hen Tbenoains come




Effective Delineation c. 1988

North Scottsdale: Distributary AO Zone
1-D in Confined Washes ANnDepth 164 Vepls. o0




Flooding a 3 -D World

A Confined ChannelsDendritic: 1-D Model
A Unconfined Flow/Distributary: 2-D Model
A Undeveloped: 3-D Surface + Roughness
A Developed: All the above + Map Features
A Grid Element Attributes for Modeling

A Manipulating Attributes Depends on GIS
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Triangular Irregular Network

DARYVARIN

"= = G AT TR A IE B RN ER TR AT e
A A\0F% P ARG SOl /9 IRN1 & VO Y YU I8 .\ 0
nv R e T L A A RANTE AR 1 R
S— o/ S NG\ WA I\ \ TR TR\ | Jo) Yo pil e
a e BRI\ =S JHC L LD ®. T PR 0L 108 /% A 00 "o N1 VO o
r O S B \ A\ AV =Y T4 " U\ NI | ul \5B L
u M ol Adme & L& USSR a1 L\ e ARG PN
2] Sl A\ NN ae ¢ A M A e AHARS)
-
S.I IS4 €19 "9 LuUrrAarm.ell v LN 0"-5 P N
T (bl
PR RAT LT O e - Nt e g ——
£
— (- H b
i i.
a [} g P— ;
T e N A\WNWq N\ R\ =i /ee L) ¥\ Ve WMW
-’
—
©
+—

LR
.
i

D .
D .
+*
. -
» »
+
*
. -
.
.
1.
1™
%
.
»
Sl
* -




2-D Flow on Digital Surface

A Input Hydrographs (sometimes)
A Rainfall Over the Surface (usually)

A Flows: High WS Grid to Lower WS Grid

| Based on Averaged Grid Surface Elevation

|
| Steady Flow for Duration of Time Step
|
|

ifRoughness (nno Value)/
| Effect of Obstructions (What drives GIS)
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2-D Computational Scheme
A Uniform Grid on Digital Surface (DEM)

5 als
Max Discharge
per grid, wiwo Stock Tanks

£y W

i .
i
! : )l
! o
o
kS
e
& T
" ‘l_‘)bs!r
A -
e e
‘gﬁ‘vl‘-‘ ._' 1‘:{*.‘
s TPl
1 ot




Averaged Elevation
A Simplified DEM (Digital Elevation Model)




Interpolated DEM/Grid Data

Elev = 4539.23. El evati on (f i

Depth (comput
Roughness (va

depth=2.16
n=0.047

D1 1 D

A Depth constant for each gr
A @Ry =Dy + Rain i Infiltration + Flow In/Out
Roughness varies with f1l ow



2D Flow Computation

A Velocity computed from
A momentum equation

i >/ A Flow based on grid size x

% velocity x accumulated depth

A Depth = accumulated flows
In/out over each time steps




Models Run on 2 Malin Files
A Earth (Grid) & Rain (Storm/Hydrograph)
A Earth is Derived from Multiple GIS Files
A Populatlng 1,000s of grid elements
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Shape FiI | e:
I Shape File: Infiltration Parameters (soil)

lle: Buildings (and canopies)

e: Impervious (by type: AC/PCC)

e: Pervious (Turf/Bare Ground)
Roughness

i Line File: Retaining Walls/Levees e
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frain Model |

Legend

+ Inflow
Y Hydraulic Structures
[ ] HEC-1 Model Basins
[:] Study Boundary
[ FLO-2D Model Boundary
pinnaclepeaktin_In
Elevation
3500 - 4034.484
3000 - 3500
2600 - 3000
" 2200- 2600
1800 - 2200
1600 - 1800
1400 - 1600
1300 - 1400
-9999 - 1300



[ | HEC-1 Model Basins
C:] Study Boundary

D FLO-2D Model Boundary
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I:I HEC-1 Model Basins

D Study Boundary
[] FLO-2D Model Boundary
HYDC (infr)

[ Jo

[ Jo-o01
[ Jo1-02
[]o2-03
[ Jo3-04
[ ]o4-05
[ Jos-08
[ Jos-07
[ Jo7-08
[ los-o09
0.9-1
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+ INFLOW
(] HEC-1 Model Basins
| Study Boundary
[ FLO-2D Model Boundary
Hl Asphalt
mm Buildings

mm Canals
Concrete_slabs
Dirt_Sports_Fields

mm Fairways

mm Lakes

mm Trees

mm Tanks

 Shade_Structures
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nal Combmed Surface

+ INFLOW

[ HEC-1 Model Basins

[~ Study Boundary

[ FLO-2D Model Boundary

Final Combined Surface Characterization

p Desert Rangeland Bare Ground

~ Gravel and dirt roadways and shoulders

mm Lakes, canals, ponds

w Lawns and low shrubs
Parking covers, canopies

pm Physical structures that are flow obstructions
Sidewalks, curb, patios

mm Streets and parking lots

mm Trees
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# ] HEC-1 Model Basins
[ Study Boundary
[ FLO-2D Model Boundary
- nvalues
~ <VALUE>
. @m 0.03
[ 0.03-0.04
(] 0.04-0.05
[ 0.05-0.06
[ 0.06-0.07
o 0.07 -0.08




Results: Where Does it All Go?

DO N2 IR UM
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= [J FPFROUDE
<VALLE >

0.96-0.97
o0.97-0.98
[10.98-0.99
[0.99-1
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# [ INFIL.DAT
= Pinnacie Peak 100y24 hour

+ [ Chirection

# [0 FLO2DGIS

+ [ Chischarge

= Dmax
[[o.16-05
[10S5-1
[Jiot-15
[]1.51-2

# [0 ¥Ymax
# [ QTimep
= [0 FPINFILTRATION_24hour
Depth in Fest
[Fo-0.25
[Jo.26-05
[Jo.st-1
[J1.01-15
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Pitfalls: Getting to this Point




