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Status & Results Page

Status & Results Page
has three main
sections: Layers, Query
Tool, and Simulation
Status, Details, and
Downloads.
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Simulation Details

Project name
T. Nelson Elliott Dam

Scenario name
Partial Breach Sunny Day Failure

Scenario description
180 ft breach Reservoir at Max Pool

This simulation was created from #76657
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Status & Results Page: Layers
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Simulation Results: Inundation Extent

The inundation extent layer has been displayed on the map.
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Simulation Results: Maximum Depth

The maximum depth layer has been displayed on the map.
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Simulation Results: Arrival Time

The arrival time layer has been displayed on the map.

Atk 9 - ' I s Ginton e g
= S ; > P
q :

¥ £
Ehers YGrest £ m
v F ¥ b

£ Layers Q Query Tool o Vv
. ‘\f"‘"(v .

. . "‘Q C"’f\
Simulation Results Bora (2

4 Inundation Extent N
4 Maximum Depth E _ '
Arrival Time ®
~ Mlo-025h 3 Ben™®
Bl 025-05hr Rollins
Blos-1hr I R "%
B1-15hr :
] 15-3hr A
[]3-6hr N %
[]6-12hr T
' »

£, 7
Q"‘ﬂuv\l“ g§
:i‘p-

- £

e

[[]12-24hr T W

D 24-48hr o f%’l‘ %

[ 48-72r b " B

F: : VA21S [ —

» Maximum Velocity
» DV Max
» Arrival Time of DV Max
HCOM Results

> Areas Hazardous to
People Indoors

Arcac Hazardnnc tn

SO\ Empty .
1 B Grass v; j A " n
~FN S\ f " ;




HCOM Results: Areas Hazardous to People Outdoors

The areas hazardous to people outdoors layer has been displayed on the map.
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HCOM Results: Census Blocks

The census block layer has been displayed on the map.
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HCOM Results: Nighttime Population Density

The nighttime population density has been displayed on the map.
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Query Tool
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Query Tool

£ layers  Q Query Tool
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Query Tool
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Status & Results Page:

Simulation Status, Details and Downloads
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Simulation Status, Details, and Downloads

Human Consequences: Finished

Simulation: Finished

Data Prep: Finished

May 07, 2024 0:37:47 pm @ 2 mins
MNighttime PAR: 2,028
Daytime PAR: 818
Inundated Area: 4,765 acres

Virginia counties: 3

Downloads

Simulation Results Package 10.21MB

May 06, 2024 4:54:19 pm @ 4 mins

Distance Achieved

15.5 miles
Tlme Achieved
99.9% Released
‘l B
120,269 compute
cells 0.1% Remaining

Breaching Reservoir Vol.

May 06, 2024 £:53:30 pm @ less than a minute

Filled reservoir volume match:

1. Reservoir 1: 100%

Simulation Details

Project name
T. Nelson Elliott Dam

Scenario name
Partial Breach Sunny Day Failure

Scenario description
180 ft breach Reservoir at Max Pool

This simulation was created from #26469

o Request Intermediate Results ‘

Zipped results package containing final report, shapefiles, gridded raster files, and other outputs

Human Consequences Results Package 20.55MB
Zipped results package containing final report, shapefiles, gridded raster files, and other outputs

e -
=i

Scenario Properties
Cell size: 451t
Breach type: Partial breach
Breach width: 180 ft

Breach formation time: 0.3 hr
Breach invert elevation: 242 ft

Reservoir 1: Reservoir 1 290t/ 15,951 ac-ft
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DSS-WISE Lite Simulation and HCOM

Results Packages
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Simulation Results Package

Simulation Results Package 10.21MB
Zipped results package containing final report, shapefiles,
gridded raster files, and other outputs

g

g ¢ =9 =9 &9 =9 =9

DEM Coverage 132.19kB
Shapefile containing polygons of DEM source and resolutiorf

Final Report 2.45MB
PDF Document describing simulation

Maximum Specific Discharge Arrival Time Polygons 74.44 kB
Shapefile containing polygons of maximum specific dischargg arrival
time intervals

Maximum Specific Discharge Polygons 209 kB
Shapefile containing polygons of maximum specific dischargg intervals

Arrival Time Polygons 95.45kB
Shapefile containing polygons of arrival time intervals

Maximum Depth Polygons 247.65kB
Shapefile containing polygons of maximum depth intervals

Input Features 4.77kB
Shapefiles containing drawn input features

Inundation Extent at 15 miles 42.5kB
Shapefile containing inundation extent at 15 miles

Inundation Extent at 3 miles 6.6kB

Shapefile containing inundation extent at 3 miles

(
Enn

o000 Qo0on
B B B BB B @ B

Inundation Extent at 3 miles 6.6kB
Shapefile containing inundation extent at 3 miles

Inundation Extent at 7 miles 13.26kB
Shapefile containing inundation extent at 7 miles

Inundation Extent KMZ File 41.48kB
Google Earth KMZ file showing final inundation extent

Final Inundation Extent 43.1kB
Shapefile containing inundation extent at the end of the simulation at
15.498 miles

Observation Lines 8.33kB
Tabulated CSV files of time vs. discharge and cumulative volume

Raster Files 6.26MB
Gridded raster files for DEM, maximum depth, and arrival time

Reservoir Time History 3.05kB

Comma-separated values file containing time history of the breaching
reservoir's elevation at its given upstream point and approximate
remaining volume

Reservoir Volume(s) 3.95kB
Comma-separated values file containing elevations and volumes of thg
filled reservoir(s)

Maximum Velocity Polygons 136.06 kB
Shapefile containing polygons of maximum velocity intervals

nE

Links to download full or
individual simulation
results files
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HCOM Results Package

Human Consequences Results Package 20.55ME
Zipped results package containing final report, shapefiles, gridded raster files, and other outputs

HCOM PAR Analysis Results %144 kB

MS Excel spreadsheet containing tabulated results of population at risk analysis Links to download
full or individual

simulation results

E HCOM PAR by Census Blocks 5713 kB
files

Shapefile containing polygons of census blocks in the inundation extent

-

HCOM Daytime Population Density 19.14kE
Shapefile containing polygons of daytime population density derived from LANDSCAN data

=

HCOM Final Report 20.1 MB
PDF Document describing the results of this HCOM calculation

E

HCOM Hazard Level to People Indoors 18.15kE
Shapefile containing polygons of hazard levels to people caught indoors in the flooded extent

HCOM Mighttime Population Density 225kE
Shapefile containing polygons of nighttime population density derived from LANDSCAN data

HCOM Hazard Level to People Outdoors 188.61kE
Shapefile containing polygons of hazard levels to people caught outdoors in the flooded extent

HCOM Potentially Lethal Flood Zones 85.89kE
Shapefile containing polygons of flood zones potentially lethal to adults and children

¢ =¥ =9 =9

A\ 4

Ca-N-N-N-N-A-H-A-D
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Viewing and Analysis of DSS-WISE Lite

Simulation Results

20



Contents of the DSS-WISE Lite Results Package

If the package is downloaded as a single compressed file, unzip the file. The contents of the unzipped file is shown below.

* The folder “76659_Report” contains DSS-WISE Lite Final Report in PDF format. The pdf report must be read using Adobe Acrobat Reader

* The folder “76659_KMZ"” contains the flood extent polygon in KMZ format. The KMZ file can be viewed in Google Earth (you can also view KMZ files on
some GIS software, such as QGIS)

* The folders “76659_Observation_Lines”, “76659_Reservoir_volumes”, and “76659_Reservoir_Time_History” contains “csv” (comma separated value)
files for the observation files, the reservoir volume files and the reservoir time history file. Generally, these csv files would be viewed and analyzed using a
spreadsheet program

* All other folders contain geospatial files that must be viewed using a GIS software. These course notes will use QGIS software.

76659_Vmax_ftps_polygons_upto_fi
nal

n 76659_Report

76659_KMZ

76659 Inundation_Extent_7_mi

76659 _Hmax_ft_polygons_upto_fin
al

76659_DVmax_Arrival_Time_hr_poly
gons_upto_final

76659 Reservoir Volumes

76659 Raster Files

76659 Inundation_Extent Final 154
98 _mi

76659 Inundation_Extent_3_mi

76659 _Flood_Arrival_Time_hr_polyg
ons_upto_final

76659 _DEM_Coverage

76659 _Reservoir_Time_History

76659 Observation_Lines

76659 Inundation_Extent_15_mi

76659 _Input_Shapes

76659 _DVmax_ft2ps_polygons_upt
o_final
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Mapping Results Using QGIS Software

Launch QGIS software and create a new project. In this case, the project is named “WalkThroughExercise”. The empty document is shown below.

Q WalkThroughExercise — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

NEEREE O e RIBELNOQ BT @ %I -acl
BQV.ZMBED = @ o

Browser [=]ES]
OReTHo
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» ¥ Spatial Bookmarks
b [¥ Project Home
» (4] Home
r [ CA
» 7 DA

&’, GeoPackage

f Spatialite
4 ' PostgreSQL

il SAP HANA -
Layers (=]
o @l ® T £ 9= g}

Q. Type to locate (Ctri+K) Coordinate| 0.182,0.003° | Scale|1:1223240 ~ @ Magnifier| 100% /| Rotation |0.0° % |V Render @epsciize @)
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Maximum Flood Depth Map

Maximum Flood Depth raster is displayed using proposed color ramp (76659_Hmax_ft_upto_final.tif).

(2 WalkThroughExercise — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
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Flood Arrival Time Map

Flood Arrival Time raster is displayed using proposed color ramp (76659_Arrival_Time_hr_upto_final.tif).

(2 WalkThroughExercise — QGIS = o X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
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v |V = Bing Maps Satellite Imagery
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Maximum Flood Depth Map

Maximum Flood Depth polygon shapefile is displayed using proposed color ramp (76659_Hmax_ft_polygons_upto_final.shp).

(2 WalkThroughExercise — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
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Flood Arrival Time Map

Flood Arrival Time polygon shapefile is displayed using proposed color ramp (76659_Flood_Arrival_Time_hr_polygons_upto_final.shp).

(2 WalkThroughExercise — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
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Maximum Inundation Extent

The polygon shapefile of maximum inundation extent is displayed (76659 _Inundation_Extent_Final_15.498_mi.shp).

(2 WalkThroughExercise — QGIS = a G
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
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Displaying Shapefiles of Input Data

The folder “76659_Input_Shapes” contain several point and polygon shapefiles. In the present case, the following shapefiles have been uploaded:
“76659_structures.shp” (polyline shapefile), “76659_observationlines.shp” (polyline shapefile), “76659_reservoirs.shp” (Point shapefile),
“76659_breachpoint.shp” (point shapefile), “76659_bridges.shp” (point shapefile)

(2 WalkThroughExercise — QGIS = u) X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
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Displaying Shapefiles of Input Data (enlarged view near the dam)

The folder “76659_Input_Shapes” contain several point and polygon shapefiles. In the present case, the following shapefiles have been uploaded:
“76659_structures.shp” (polyline shapefile), “76659_observationlines.shp” (polyline shapefile), “76659_reservoirs.shp” (Point shapefile),
“76659_breachpoint.shp” (point shapefile), “76659_bridges.shp” (point shapefile)

(2 WalkThroughExercise — QGIS = a X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
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Displaying KMZ file on Google Earth

Start Google Earth. Drag and drop the KMZ file (76659_Inundation_Extent_Final_15.498_mi.kmz)onto the Google Earth satellite imagery. Google Earth will
automatically zoom to the full extent of the area represented in the KMZ file.
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Plotting Hydrographs Extracted at Observation Lines and Stored in Individua

Ill

csv” Files

The folder “76659_Observation_Lines” contain 4 “csv” files, which were written by DSS-WISE Lite at the end of the simulation.

Name Date modified Type Size

H-= OLIN_0000001.csv 5/12/2019 8:14 PM  Microsoft Excel C... 20 KB
H2 OLIN_0000002.csv 5/12/2019 8:14 PM  Microsoft Excel C... 17 KB
H- OLIN_0000003.csv 5/12/2019 8:14 PM  Microsoft Excel C... 19 KB
B2 OLIN_0000004.csv 5/12/2019 8:14 PM  Microsoft Excel C... 27 KB

Contents of “OLIN_0000001.csv” as viewed in
Microsoft Excel spreadsheet software

A

Time (hr)
4.74E-05

As an example, contents of “OLIN_0000001.csv” are shown

Time (hr):
Q+ (ftr3/s):

Q- (ft"3/s):
V+ (ft"3):

V- (ftA3):

time in hours since beginning of simulation
Discharge crossing the observation line in positive
flow direction

Discharge crossing the observation line in negative
flow direction

Cumulative volume that crossed the observation line
in positive direction

Cumulative volume that crossed the observation line
in negative direction

0.166667

....0.333333..

N A W R .

(A4

203
204
205
206
207
208
209

Nne.g

1
27.16667
27.33333
27.5
27.66667
27.83333
28
28.16667

B

Observatio_ln Line 1

D

Q+ (ftr3/s) Q- (ftr3/s) V+ (fth3)

0.00E+00
0.00E+00

.0.00E+0Q
N NNF+NN

53.435CTUU
3.15E+00
3.08E+00
3.01E+00
2.94E+00
2.87E+00
2.80E+00
2.73E+00

0.00E+00

0.00E+00

0.00E+00
..0.00E%00

0.00E+00

...0.00Ex00..

N NNF+NN

5.0 L1C-U4
8.38E-04
8.26E-04
8.13E-04
8.01E-04
7.90E-04
7.78E-04
7.67E-04

N NNF+NN

L.z£c1UY
1.22E+09
1.22E+09
1.22E+09
1.22E+09
1.22E+09
1.22E+09
1.22E+09

V- (ftA3)
0.00E+00
0.00E+00

N NNF+NN

1.4DCTUD
1.46E+06
1.46E+06
1.46E+06
1.46E+06
1.46E+06
1.46E+06
1.46E+06

.Q.00E+Q0Q..
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Calculating discharge along an observation line.

Discharge along each small reach is calculated
by considering velocity normal to the line.

o O O O (,i/

o o) o O O O o o

i
Positive discharges and negative discharges
along small reaches are summed up to give

the total positive and negative discharges
crossing the line.

n,  Unit vector normal (vertical) to the small reach & in the cell (i, j)

Wj’ Velocity vector normal at the center of the cell (i, )

d, Length of the small reach &

Discharge crossing the small reach & is computed from

Aqe= (V- 71) d= |(V;;
dx (1,} ) k (L,j)n

Note that the dot product of the velocity vector at the center of the
cell (7, /) with the unit vector normal (vertical) to the small reach &£
gives the component of velocity vector normal to the reach £.

di

Total volume crossing the small reach & during the time interval
reach Af  is computed from

(Avk)m — AQk Atm




Writing the calculated discharge values into the csv file

In this interval, a value higher than the two
end values of the interval is detected.

ks Discharge Hydrograph
25000

Odamline_60s_OLD

The highest value in the 20000 % O damline_600s_OLD
interval is added to the

list of data written into
the csv file.

15000

10000

Discharge (cfs)

This procedure allows
capturing the shape of
the hydrograph with
better accuracy.

5000

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4,50
Time (hr)

At the end of a write interval, all the values in that interval are checked. If there are values larger than the
discharge values at the two ends of the interval, the largest of them is inserted into the interval as a new data
pair with its corresponding time. Thus the values in the csv file do not necessarily have a constant time interval.



Locations of Observation Lines and Maximum Flood Extent

The hydrographs from observation lines must be interpreted by taking into account the specific location of the observation line and the maximum innudation
map.

= 3 ,
‘ & SR-1566 = /
> '\ — /
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\ 7’
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Discharge Hydrographs and Cumulative Volume Plots for Observation Lines

Main Dam: T. Nelson Elliott Dam

180,000

160,000

140,000

OLIN_0000004.csv
Automatically created
Observation line giving
the breach hydrograph

120,000

100,000

80,000

Discharge (cfs)

50,000

40,000

20,000

0.0 50 100 150 200
Time (hrs)

Observation Line 2

60,000

50,000

40,000

30,000

Discharge (cfs)

20,000

10,000

0.0 5.0 100 150 200 250
Time (hrs)

1.40E+09

1.20E+09

1.00E+09

8.00E+08

6.00E+08

4 00E+08

2 DDE+08

0.00E+00

250

300

1.40E+09

1.20E+09

1.00E+09

8.00E+08

6.00E+08

4 DDE+08

2 0DE+08

0.00E+00

Cumulative Volume (ftr3)

Cumulative Volume [ftr3)

Discharge (cfs)

Discharge (cfs)

Observation Line 1

100,000 1.40E+09
90,000
e e 1.20E+09
80,000
70,000 1.00E+09
Discharge (cfs)
s00m 3 8.00E+08
1 +
Volume (ft3)
50,000
6 .00E+08
40,000
30,000 4 DDE+0E
20,000
2 D0E+08
10,000
o 0.00E+00
0.0 50 10.0 150 200 250 30.0
Time (hrs)
Observation Line 3
18,000 8.00E+08
16,000 7.00E+08
14,000
& .00E+08
12,000
5.00E+08
10,000
4 DOE+08
8,000
3 DDE+0E
6,000
2.00E+08
4,000
2,000 1.00E+08
0 0.00E+00
0.0 50 10.0 150 20.0 250 300

Time (hrs)

Cumulative Volume [ft"3)

Cumulative Volume [ft"3)




Discharge Hydrographs for All Observation Lines

Note the decrease of the peak discharge with distance from the breach. This is due to friction and spread of the flood.

Discharge
—JLINO2 OLINOS —0OLIND2 —OLIND1

180,000
160,000
140,000

120,000

cfs)

—

100,000

80,000

Discharge

B0, 000

40,000

20,000

0.0 5.0 10.0 15.0 20.0 25.0 30.0
Time (hrs)
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Cumulative Volume Plots for All Observation Lines

* Note that OLINO4, OLINO1, OLINO2 converge to the same constant value of cumulative volume (incidentally, this shows that DSS-WISE Lite has excellent

mass conservation properties).
* The flood has not yet fully passed through OLINO3. The simulation duration should be increased to see the discharge hydrograph go through OLINO3.

Cumulative Volume
— LI OLIMND3 oLIND2 ——OLIND1

1.40E+09

1.20E+09

1.00E+09

8.00E+08

6.00E+08

4.00E+08

Cumulative Volume (ft43)

2.00E+08

0.00E+00
0.0 50 10.0 15.0 200 2510 30.0

Time (hrs)




Viewing and Analysis of DSS-WISE Lite

HCOM Results
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Contents of the DSS-WISE HCOM Results Package

If the package is downloaded as a single compressed file, unzip the file. The contents of the unzipped file is shown below.

* The folder “76659_HCOM_Report” contains DSS-WISE HCOM Final Report in PDF format. The pdf report must be read using Adobe Acrobat Reader

* The folder “76659_HCOM_Analysis” contains a Microsoft Excel spreadsheet file with the results of DSS-WISE Lite HCOM Par analysis using both the 2010
Census Block data and the LandScan USA gridded nighttime and daytime population data

* All other folders contain geospatial files that must be viewed using a GIS software. These course notes will use QGIS software.

* 76659 _HCOM_Census_Block_polygons

* 76659 _HCOM_Indoor_Hazard_Categories_polygons

* 76659 _HCOM_Outdoor_Hazard_Categories_polygons
* 76659 _HCOM_PLFZ_polygons

* 76659 _HCOM_NT_PopDensity_persgmi_polygons

* 76659 _HCOM_DT_PopDensity_persqmi_polygons

76659 _HCOM_Analysis

76659 HCOM Indoor Hazard_Cate
gories_polygons

76659 _HCOM_PLFZ_polygons n

76659 _HCOM_Census_Block_polyg
ons

76659_HCOM_NT_PopDensity_pers
gmi_polygons

76659_HCOM_Report

76659_HCOM_DT_PopDensity_pers
gmi_polygons

76659 HCOM Outdoor Hazard _Cat
egories_polygons
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2010 Census Block Polygons

2010 Census Block polygons (76659_HCOM_Census_Block_polygons.shp) are colored based on the population numbers (attribute “POP10”). The numbers
indicate number of housings (attribute “HOUSING10”).

(2 WalkThroughExercise — QGIS = o X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

DEERRY OPLLHPPIY R, BatlOR K-8--0 KT E-=

> & =

BR@V.ZWEBWB 1/ : : =Q e gy RQAQ 4
Browser ex B e S A ;
OReRY®*6 : B A
» @ Oracle A
» B WMS/WMTS

ﬁVectorTlles

i XYZ Tiles

-:E Bing Maps
i22 Mapzen Global Terrain
i5% OpenStreetMap

@& wes

&) WFS / OGC API - Features

& ArcGIS REST Servers =
Layers @&

v o RE-RBADL

P* 76659 HCOM Census Block polygons
v V| =" Bing Maps Satellite Imagery

: Q Type to locate (Ctri+K) Saved project to: C:\Users\npoph\Desktop\DSS-WISE\short_course\ewri24\WalkT hroughExercise.qgz

Coordinate | 204844,4292130 | ¥ Scale|1:96492 v | (@ Magnifier| 100% |+ Rotation |0.0° |2 V| Render € Eersc:26018 (-]
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Flood Hazard Category Polygons for People Caught Outdoors

Flood hazard polygons for people caught outdoors (76659 _HCOM_Outdoor_Hazard_Categories_polygons.shp) are displayed using proposed color ramp.

(2 WalkThroughExercise — QGIS = a X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

DNEERRY USLLHPPH L/ BatOOR K-8-K-5 QGE¥IB-=m-° ¢ -
LA AT ALY 1R z z =4n- : RQQ -

Browser @®
O2Y®*O

» @ Oracle =
» & WMS/WMTS
BH Vector Tiles
v 255 XYZ Tiles
Bing Maps
:2 Mapzen Global Terrain
i5% OpenStreetMap

& wcs

) WFS / OGC API - Features

& ArcGIS REST Servers v
Layers B®

DA T SRR A
P* 76659 HCOM Outdoor Hazard Categories polygons

~ V| =" Bing Maps Satellite Imagery

| Q Type to locate (Ctri+K) | saved project to: C:\Users\npoph\Desktop\DSS-WISE\short_course\ewri24\WalkThroughExercise.qgz Coordinate | 294762,4295235 % Scale|1:96492 ' @ Magpnifier| 100% ; Rotation | 0.0 ° T:i v Render €% EPSG:26918 Q

41



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41

