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USGS Notifications — Decision / Regulatory Support

Enabling Text Message Alerts - Sensors and Data Dissemination
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NWS Notifications — Decision / Regulatory Support
Enabling Text Message Alerts - Hydrology

» Flood Statements and Warnings ffgf‘”ws""‘efacﬂve WS
» Flash Flood Watches, Statements, |inws voeiLe aLerTinG

. Receive customized text
and Wamlngs message and e-mail alerts for
National Weather Service
products that you care about

https.//inws.ncep.noaa.gov/ Welcome Recent News

InteractiveNWs (iMW35) is the home of new mobile and desktop innovations of the National Weather
Service. This application suite allows NWS partners to receive Naticnal Weather Service products in
new and innovative ways, such as text messaging and mobile-enabled webpages. iNWS strives to fulfill
our mission of protecting life and property by using technology to reach out to our customers.

Note: If you are receiving alerts, but never signed up for them, they may be coming from a new FEMA public system called the Wireless Emergency Alerts
(WEA). More information can be found at Wireless Emergency Alerts Consumer Guide

iNWS is an experimental service intended for NW5 core partners: emergency managers, community leaders, other government agencies and the electronic media.

DOC | NOAA | Nationa er Service - il 6.7
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USGS Flood Inundation Mapping
Precipitation-Based Deterministic Inundation Mapp/ng
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USGS Flood Inundation Mapping
Precipitation-Based Deterministic Inundation Mapping

Potential Application

July 26th, 2022, Historic
Flash Flooding in the St.
Louis Metro Area

T~

Streamgages
St. Louis

Precipitation
St. Louis

St Paters
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https://ww. weather.gov/Isx/July262022Flooding
=2 USGS Multi-Radar Multi-Sensor (MRMS) 24hr Radar-Estimated Rainfall as
of 12pm on July 26th.



USGS Flood Inundation Mapping

Linking Precipitation Forecasts to Inundation Mapping

Quantitative Precipitation Forecasts
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Forecasting is in 1-hr or 6-hr
increments. How the precipitation is
distributed will affect peak water-
surface elevation.
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USGS Flood Inundation Mapping

Linking Precipitation Forecasts to Inundation Mapping

National Weather Service National Headquarters Image taken from Google Earth version 7.3.6
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USGS Flood Inundation Mapping
Linking Precipitation Forecasts to Inundation Mapping

National Weather Service National Headquarter

N Response of 6-hr forecast values
e e —— above threshold* are simulated

. Quantltatlve Prem_pltatlon Statement

R e e s . 6-hour QPS and available for display
6 — Hour Subbasin EADM7URB

* Identified based on simulated effects
Example_' of both magnitude and duration

E1 0.259/0.590/1.204/2.524/6.537/1.576/0.316/0.056

Hydrologic response determined for 1.2 i \\\
inches distributed over 30 min, 1hr, 2hr,

2USGS 3hr, 4hr, and 6 hr. ;
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USGS Flood Inundation Mapping
Linking Precipitation Forecasts to Inundation Mapping

National Weather Service National Headquarter

N Response of 6-hr forecast values
e e —— above threshold* are simulated

. Quantltatlve Prem_pltatlon Statement

B icmomy e e oz 6-hour QPS and available for display
6 — Hour Subbasin EADM7URB

* Identified based on simulated effects
Example_' of both magnitude and duration

E1 0.259/0.590/1.204/2.524/6.537/1.576/0.316/0.056

Hydrologic response determined for 2.5 \\\
inches distributed over 30 min, 1hr, 2hr,
aUSGS 3hr, 4hr, and 6 hr. : .




USGS Flood Inundation Mapping

Linking Precipitation Forecasts to Inundation Mapping
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USGS Flood Inundation Mapping

Precipitation-based Visualization for Decision and Regulatory Support
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USGS Flood Inundation Mapping

Precipitation-based Visualization for Decision and Regulatory Support

Interactive and Automated
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USGS Flood Inundation Mapping

Precipitation-based Visualization for Decision and Regulatory Support

Interactive and Automated

Precipitation Gages
lllustrative purposes only
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USGS Flood Inundation Mapping

Precipitation-based Visualization for Decision and Regulatory Support
Value-added Data Analytics

"

Velocity First Floor

3-4 ft./sec.

Water Depth = evation Deiny B
Val

- " )
Range:1.5-2.5 ft - E Watker

A Critical Infrastructure







. . =
USGS Flood Inundation Mapping ZUSGS
USGS — FEMA Partnership LOSS estlmatlon science for a changing world

HAZUS : https.//fim.wim.usgs.gov/fim/

EARTHOUAKE - WIND - FLDOD ~ TSUNAMI

Hazus Loss Library

Use Cases S e Li Q

@ sackTOSEARCH
* . Little Blue River at = U§G§ }

“o——L Grandview, MO (Gage [Fe sl . = :

06893750) " + | ‘

Map Layers B -
p @ AR |
B/ FEMA  ozus Risk Report - Food Hazus Report Generated: 12-24-2021 @
Longuiew : ;
Lake park i 2 |
Lbgrandmo_21 |
conomic Loss by Occupancy Type Economic impacts by Census Block 25 Blocks with Losses)
. . — : e
. A Etazna s i I— il
CoET IR St - Missour:Lile Bive Rver ot Grondview M x Lk A
e o s z - | ¢
V7 i) I e e B R I — i sevemsoom fon | 7
mcssorasteozs sackaon wo s
f | e TS = ]
| Hes0ratsi0zs sackon o sezw 5
scssorastoioat sackson wo st i
/ Loss Estimates Ve
/ zoes0r34052002 socon o smiok
/ I Raymiore mossorastoionz sackaon MO | WTHK | waterDeptn(y |
| — 200050139133000 dackson Mo | seok S
| / | Economic Loss b Buidng Type ! " 06893750 5
Pe 21 17,651,000 8.328,000 4.117.000
ANALYSES  CLEARFILTERS A\ S
& 4
d Fiter Economic Loss I I 10150,
flood ~  Analysis ~ [ None ~ | o[ None N [ ] s
Oiplaced Popuiation & TotlDisplced: s
ShorTom ShetrNeads  Tota Noading Shetor. 51
Top ConusBlacks Diocad Papiton Popl Necdng Snotar
mossorastoozs B s e
D Tota Tons: s 2
v ZEe o L z Tota Tl 5 3
s0es0134101023 ” o
= S
= sk m 5 T 1 § = 5
‘ sosoraetoron w 5 450
mossorastoos2 ) ' 7
mwsoratei02e = B £l




USGS Flood Inundation Mapping

Visualization for Decision and Regulatory Support
People, Vehicles, and Buildings
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Flood Estimation Guide

J.5+

]
30 H5 - unsafe for vehicles

and people. All buildings
vulnerable to structural damage.
Some less robust building types

2.5 vulnerable to failure.

Depth (m)

2.0 4

H4 - unsafe
for people
and vehicles

1.0 13H3= unsafé
for vehicles,
children and
the elderly
0.5 1 =,

H2 - unsafe for small vehicles

H1 - generally safe
0.0 for people, vehicles and buildings

1.5+

R
(=
77,
3,
7

0.0 1.0 2.0 3.0 4.0
Velocity (m/s)




USGS Streamstats

Fedoral Emorgoncy Management Agoncy

Methods for Estimating Annual Exceedance-Probability
Discharges and Largest Recorded Floods for Unregulated
Streams in Rural Missouri

Scientific Investigations Report 2014-5165

Prepared in cooperation with the Metropolitan St. Louis Sewer District

Estimation of the Magnitude and Frequency of Floods
in Urban Basins in Missouri

Computed Statistics at Streamgages, and Methods for
Estimating Low-Flow Frequency Statistics and Development
of Regional Regression Equations for Estimating Low-Flow
Frequency Statistics at Ungaged Locations in Missouri

Scientific Investigations Report 2013-5090

Core Function: Basin Characteristics => State-based Regional
Regression Equations => Streamflow Statistics

JOURNAL OF THE AMERICAN WATER RESOURCES ASSOCIATION

WATER

DEVELOPMENT AND EVALUATION OF BANKFULL HYDRAULIC GEOMETRY
RELATIONSHIPS FOR THE PHYSIOGRAPHIC REGIONS OF THE UNITED STATES'

https.//streamstats.usgs.gov/ss/

W Report @ About  ? Help

Missouri @

Scientific Investigations Report 2010-5073

2 USGS

Regression Based Scenarios 9

Peak-Flow Statistics

Low-Flow Statistics

Bankfull Statistics

Maximum Probable Flood Statistics

Basin Characteristics P

Layers

IDENTIFY A STUDY AREA
Basin Delineated >

Step 5: Your delincation is complete. You can
now clear,edit, or download your basin, or

choose astate orregional study specific function
(ifavailable). Click continue when you are ready

or

UsGs Search
vacy Policy &

Zoom L

T sesia 5,
Lo 36 6566, Lo 33.3568




USGS Streamstats

Customizations:

Bankfull Statistics
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https}//streamstats.usgs.gov/ss/

wide Curves Relating Bankfull
ctional Area to Drainage Area.

Bieger, Katrin; Rathjens, Hendrik; Allen, Peter M.; and Arnold, Jeffrey G.,2015,
Development and Evaluation of Bankfull Hydraulic Geometry Relationships for the
Physiographic Regions of the United States, Publications from USDA-ARS / UNL
Faculty, 17p.

Bankfull Statistics Parameters [USA Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit
DRNAREA Drainage Area 23.16 square miles 0.07722
Bankfull Statistics Flow Report [Interior Plains D Bieger 2015]

Statistic value
Bieger_D_channel_width 35.3
Bieger_D_channel_depth 2.73
Bieger_D_channel_cross_sectional_area 95.1
Bankfull Statistics Flow Report [Central Lowland P Bieger 2015

Statistic Value
Bieger_P_channel_width 39.3
Bieger_P_channel_depth 3.16
Bieger_P_channel_cross_sectional_area 88.4
Bankfull Statistics Flow Report [USA Bieger 2015]

Statistic Value
Bieger_USA_channel_width 37.4
Bieger_USA_channel_depth 235
Bieger_USA_channel_cross_sectional_area 93.3
Bankfull Statistics Flow Report [Area-Averaged]

Statistic Value
Bieger_D_channel_width 353
Bieger_D_channel_depth 273
Bieger_D_channel_cross_sectional_area 95.1
Bieger_P_channel_width 39.3
Bieger_P_channel_depth 3.16
Bieger_P_channel_cross_sectional_area 88.4
Bieger_USA_channel_width 37.4
Bieger_USA_channel_depth 2.35
Bieger_USA_channel_cross_sectional_area 93.3

Max Limit

59027.7363



https://digitalcommons.unl.edu/usdaarsfacpub/1515?utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_campaign=PDFCoverPages

USGS Streamstats

Missouri Nationwide Regional Permitting

Customizations: Bankfull Statistics ~ Regional Conditions (2021)

Stream Type % of crossing profile that shall remain open
Perennial Designed to allow an 85% opening to include the
culvert(s) and area above the crossing up to the
bankfull area. . e .
Regional Condition 1 — Stream Crossings
] : . - . Intermittent Stream
Intermittent Designed to allow a 50% opening to 1nplude Approximate Minimum Area
the culvert(s) and area above the crossing up to
the bankfull area. Culvert cross-sectional area must be ~50% of stream x-
sectional area
b, Bankfull Stage = 10’
48" CMP or &' H=a’ /f__
https.//www.mvs.usace.army.mil/Portals/ E Sl Gt s Barion Ared «—> Culvert Area
. Bottom Width = 4’
54/docs/regulatory/permits/2021MONW a Bty h b, A=sm.r*
2 2
PRC.pdf?ver=2GGFgQfT4algycGOOVU . prsa -3 1422 (Eon )
= 5 > ,_\—
419%3d%3d area = (B —zent | €7 R
28ft 2 x50% :

Y

2 USGS

Graphic is not to scale BUILDING STRONGg




USGS Streamstats - lowa

Customizations: Flow Anywhere — Flow Duration Curve Transfer

Standard Error (other - see report)
Statistic

1 Percent Duration
5 Percent Duration
10 Percent Duration
15 Percent Duration
20 Percent Duration
30 Percent Duration
40 Percent Duration
50 Percent Duration
60 Percent Duration
70 Percent Duration
80 Percent Duration
85 Percent Duration
90 Percent Duration
95 Percent Duration

99 Percent Duration

Flow-Duration Statistics Citations

Value
1800
608
324
251
188
126
84.8
61.1
41.9
25.7
9.66
6.97
4.86

2.45

Flow-Duration Statistics Flow Report [Statewide Flow Duration 2012 5232]

Unit

ft*3/s
ft*3/s
ft*3/s
ft*3/s
ft*3/s
ft*3rs
ft*3/s
ft*3/s
ft*3/s
ft*3rs
ft*3/s
ft*3/s
ft*3/s
ft*3rs
ft*3/s

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of Prediction, SE

ASEp
23.5
236
24.2
24.6
22.1
17.1
14.0
16.4
221
32.4
401
42.5
51

74.9

Linhart, S.M., Nania, J.F., Sanders, C.L., Jr., and Archfield, S.A.,2012, Computing daily mean streamflow at
ungaged locations in lowa by using the Flow Anywhere and Flow Duration Curve Transfer statistical methods
Geological Survey Scientific Investigations Report 2012-5232, 50 p.

https://pubs.usgs.gov/sir/2012/
5232/sir2012-5232.pdf

Prepared in cooperation with the lowa Department o Naturel Resources

Computing Daily Mean Streamflow at Ungaged Locations in
lowa by using the Flow Anywhere and Flow Duration Curve
Transfer Statistical Methods

StreamStats Report

Region ID:

Workspace ID:

Clicked Point (Latitude, Longitude):
Time:
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USGS Streamstats - Colorado

Customizations: Peak flow for small basins/storm runoff tools
Implementation of TR-55 and Rational Methods

Study Area Storm Event Runoff Summary —
Peak Runoff from 24 Hour 100 Year Precipitation (TR55)
Summary
TR55 | Rational Method Peak runoff (cubic feet per second) 8330
Total infiltration (inches) 2.4
Total excess precip (inches): 2.49
Enter custom values below or Calculate Missing Parameters. Click Continue to view peak discharge and hydrograph e 2
Runeoff hydrograph fream 24 Hour 100 Year Precipitation
| 2
24 Hour 100 Year Precipitation | @Dizcharge }  @Cum. pracipitation (in) (right axis) 5
: 2 2
= -
Precipitation (inches 7 || Curves on this sheet are for the = =
= =
_ (P-0257 S =] 2
1 s 0= b ross f’ﬁ s - 2
e -
© =2
2 -
g o 5 s 2
Dra square mil s, £ = Bl
i o 3
H
5 g s H
5 4
O @y Oy Oy O G O O 8o B Ty T Po Ty T Fo Fo Fu P Mo v o T v
- N it e S e i e S el - el e T S TR
2 0'50@OO&-CDG00000000%05‘9900009000%06"'09!)Gﬁ(z@?o’f"%
Runoff-Curv ionless : Time {HH -mm}
68 N o = = = = - - - - S T Tabular Hydrograph
Baintall (£); ches Time DRNAREA P RCN  Duration la s aP P-la Pl Pe dPe Q
om0 157 000 7648 24 0615 308 0 0615 0 o 0 0
B Clear All © Recalculate Results om30 157 011 7648 24 0615 308 011 0504 01n1 o o 0
ou00 157 027 7648 24 0615 308 016 0389 0156 o o o
0130 157 044 7648 24 0615 308 0171 0177 0an o o o
0200 157 061 7648 24 0615 308 0174 000381 0.174 o o o
Peak Runoff from 24 Hour 100 Year Precipitation (TR55) 0230 157 078 7648 24 0615 308 0171 0167 0.162 000859 000859 725
0300 157 095 7648 24 0615 308 0167 0332 0.143 00326 0.0241 2030
03:30 157 111 7648 24 0615 308 0.163 0.207 0.127 00691 0035 3080
[ 0400 157 127 7648 24 0615 308 0162 0659 0115 0116 00471 3980
2 https://streamstats.usgs.gov/ss/ T A
"~ osoo 157 ise s 2 seis son 0w osm e 02w oosas s
0530 157 176 7648 24 0615 308 0162 114 00895 031 0072 110
06:00 157 192 7648 24 0615 308 061 13 0.0826 0388 00788 6650

06:30 157 208 7648 24 0615 308 0161 1.47 0.0767 0.473 0.0845 7150




USGS Streamstats - Colorado

Customizations: Peak flow for small basins/storm runoff tools
Implementation of TR-55 and Rational Methods

https.//streamstats.usgs.gov/ss/

Peak Runoff from 24 Hour 100 Year Precipitation (TR55)
Study Area Storm Event Runoff Summary

Summary
Peak runoff (cubic feet per second) 8330
TR55  Rational Method Total infiltration (inches) 2.4
Total excess precip (inches) 2.49

o . . . Runeoff hydrograph fream 24 Hour 100 Year Precipitation
Enter custom values below or Calculate Missing Parameters. Cli Typlcal Runoff COEfflClent Table -
@Dizcharge (ft"'s) @ Cum. pracipitation (in} (right axis) 5
6 Hour 2 Year Precipitation f—? 2,000 =
Rural Land Use Lower Bounds Upper Bounds = =
£ I 2
Precipitation Intensity (inches/hour Cultivated Land, Sand & Gravel Soils 0.25 0.35 S' 9.009 E
: 5
0.5 Cultivated Land, Sandy Loam Soils 0.20 0.52 g 4.000] =
5 2
. Cultivated Land, Clay & Silt Loam Soils 0.40 & 2000 =
=
120 Cultivated Land, Tight Clay Soils 0.50 % @ @ 2 8y 83 = T = =
) o o oS oy B0, e C 8,8 ,,-.9 AN
Pasture, Sandy Loam Soils 0.10 2 P 0% %% % L R
50 eiontass Time {HH -mm)
Pasture, Clay & Silt Loam Soils 0.30
0.4 ~ Tabular Hydrograph
Pasture, Tight Clay Soils 0.40 Time ORNAREA P RON Ouwation la s ap P2 el Pe wpe q
00:00 157 000 7648 24 0615 305 0 0615 0 0 0 o
Meadow 0.10 o 157 01 7e4s 24 wets 300 @ ess ot o . 0
o100 157 027 7648 24 0615 308 0158 0389 w1ss o o o
Woodland, Sandy Loam Soils 0.10 o130 157 oss 7ess 20 ceis 308 07 w7 o o 0
0200 157 061 7ese 24 0615 308 0.7 000381 0.174 o o o
Woodland, Clay & 5ilt Loam Soils 0.30 230 157 FERE osts 308 @171 0167 o2 ooosss  oo0sss 725
0300 157 05 7ese 24 0615 308 0167 03 0183 00326 00241 2030
Woodland, Tight Clay Soils 0.40 0330 157 11 768 2 0615 s08 03 0497 o127 00691 0035 3080
LA 0400 157 127 7648 24 0615 308 0162 069 0a1s 0116 00471 3980
,_,_;USGS Bare Rock 082 e P P
Desert 0.30 0530 157 176 76.48 24 0615 308 0162 114 00895 031 00726 6110
06:00 157 192 7648 24 0615 308 0.161 13 00526 0308 007EE &850

06:30 157 208 7648 24 0615 308 0161 1.47 0.0767 0.473 0.0845 7150




USGS Streamstats ‘ =/ v
Massachusetts: Statewide Hydraulic Modeling Pilot % %

Bsex

guideoftheworld.com
Goal: o,

To give communities the ability to create a preliminary design for a new or
existing stream crossing replacement.

Proposed MA Statewide Hydraulic Modeling Tool:

Help communities facilitate permitting of replacement projects that will
meet Wetlands Protection Act requirements while minimizing associated
adverse impacts.

Provide preliminary evaluation of hydrology and hydraulics and ecological
conditions for potential replacements projects.




USGS Streamstats
Massachusetts: Statewide Hydraulic Modeling Pilot
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USGS

Develop elevation derived DEMs from Quality Level 2 (QL-2) lidar

| Survey 16 culverts/bridges and associated stream channel elevations and complete
= stream crossing assessments

Complete NAACC stream crossing assessments in pilot watershed (UMass

: Ambherst)

Compile a GIS aquatic habitat quality and connectivity restoration potential data

layers for stream crossing locations (UMass Amherst)

Develop hydraulic model runs for a selected MassDOT hydraulic design flow(s) and

to meet the Massachusetts Stream Crossing Standards

Integrate the hydraulic modeling tool developed for the pilot watershed into the
USGS StreamStats web application

At (‘.unn@(.{ .




USGS Streamstats
Massachusetts: Statewide Hydraulic Modeling Pilot

Large span,k1 .2x bankfull width

0.82 Openness ratio

# Natural substrate
Embedment ]

MASSACHUSETTS RIVER AND STREAM CROSSING STANDARDS

Developed by the

RIVER AND STREAM CONTINUITY PARTNERSHIP

March 1, 2006
evised March 1

“Photograph by_lf’au/ Nguyen
_ University of#lassachusetts; Amherst

% USGS Banks, dry passage



USGS Streamstats

Massachusetts: Statewide Hydraulic Modeling Pilot

Summary:

{

\

Site location

North Atlantic Aquatic Connectivity Collaborative
(NAACC)

Aquatic habitat quality, stream connectivity restoration
potential, and Maximum Extent Practicable (MEP)
scores

MassDOT highway functional classification and
hydraulic design flow

USGS peak flow and bankfull channel geometry
equations

Preliminary box, arch, and pipe culvert dimensions and
relation to MRSCS

USGS

https://dev.streamstats.usgs.qgov/ma-culverts/

Preliminary

d Stream Crossing Standards



https://dev.streamstats.usgs.gov/ma-culverts/

USGS Presentation Photos
Teams Conference
Circa 2007 ©

Questions?
Thank you....

Paul Rydlund - prydlund@usgs.gov

TEAM Chief: Hydraulics and Hydrology
e e MoDOT Supervisory Hydrologist
-~ Jason High - jhigh@usgs.gov
2 USGS Physical Scientist



mailto:prydlund@usgs.gov
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