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Calibrate

To determine, check or rectify the graduation of any
Instrument giving quantitative measurements

Webster’s Dictionary, 1996




Flood study requirements

Hydraulic Numerical Models Meeting the Minimum
Requirement of National Flood Insurance Program

This page provides a list of nationally and locally accepted hydraulic models that meet National Flood Insurance Program (NFIP)
requirements for flood hazard mapping activities. This page is intended for Engineers, surveyars, floodplain managers and

FEMA mapping partners.

"Calibration or
verification to the
actual flood events
] highly
recommended."

FEMA, 2017
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National Streamflow Statistics Program

Calibrating peak flow for design storm events

Home
Publications

Software Version
History

Summary of NSS
Download Software

Contact OSW
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Regional Regression Equation Publications by State

USGS Rural Peak-Flow Regression Equations

a2 USGS

Years Equations Published

"7 None

B 1974-1990
B 1991-2000
B 2001-2010
I 2011-present

(Note: Regional regression equations may not be representative of the entire state.)



Calibrating peak flow for design storm events

Attachment 10. Initial HMS vs. regression results
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It’s not just the peak flow...

Peak
Volume

Final flow depth
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Same peak, 3X the volume
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ttenuation of flow hydrograph
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Affect on stage hydrograph

File Type Options Help

River |farm_creek_\ower L! :_li

Time Series | Maximum [ Time atMax | Volume(acre-f) | «

Fizach: |TopPieach - FiverSta: [1140 -] 4| 1]

[V PlotStege [~ PiotFlow [~ ObsStege [~ Obs Flow [~ Use Ref Stage

ealra]—

Stage Flow i Table I Rating Cur\/al

narow_nat_valStage |
narton_nat_val:Flow
wide_natStage

46388 20Febl1997 2330
4376.08 20Feh1997 2330
45393 20Feb1997 2330

2001.00

464.01

453.54

4530

Stage (ft)

452,54

452.04

River: farm_creek_lower

4515

Reach: TopReach RS: 1.140

Legend

Stage - narmo

- - -

Stage - wide_nat

1200

1800
20Feb87

Time

2400

0
21Feb87

600

NTKINS




Hydrograph volume

- Atmosphere

Sublimation

A PN
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Curve Numbers

e Developed from plots of
rainfall versus runoff for
studies of 24 watersheds

e Never peer reviewed,
underlying data is no
longer available

e However, method seems
to work well in many
cases

NRCS, 2016

NTKINS

Table 2-2a  Runoff curve numbers for urban areas V

I
Curve numbers for
Cover description hydrologic soil group
Average percent
Cover type and hydrologic condition impervious area ¥ A B c D
Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries, etc.)¥:
Poor condition (grass cover < 50%)...... 68 kil 86 89
Fair condition (grass cover 50% to 75%) 49 69 ;] 84
Good condition (grass cover > 75%) ... 30 61 74 80
Impervious areas:
Paved parking lots, roofs, driveways, etc.
(excluding right-of-way)...... 08 98 a8 98
Streets and roads:
Paved; curbs and storm sewers (excluding
right-of-way) ... - a8 98 a8
Paved; open ditches (including right-0f-way) ... :43 89 €« 3
Gravel (including right-of-way) 76 85 89 91
Dirt (including fght-of-Way) ........cceveecrerercnssenrsarissscssiesies T2 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious areas only) # ... 63 kil 85 88
Artificial desert landscaping (impervious weed barrier,
desert shrub with 1- to Z-inch sand or gravel mulch
and basin borders) 96 96 96 96

Urban districts:

Commercial and b 85 89 92 4 9%
Industrial ................ 72 81 88 o ki <]
Residential districts by average lot size:
1/8 acre or less (town houses) G5 i 85 90 .2
1/4 acre . 38 61 KG) 83 87
1/3 acre . 30 57 72 81 86
172 acre 25 54 70 80 85
1 acre 20 51 68 7 84
2acre 12 46 65 ™ 82
Developing urban areas
Newly graded areas
(pervious areas only, no vegetation) ¥ ... .. kg 86 01 ™
Idle lands (CN's are determined using cover types
similar to those in table 2-2¢).

! Average runoff condition, and I, = 0.2S.

2 The average percent impervious area shown was used to develop the comp CN's. Other are as follows: impervious areas are
directly connected to the drainage system, impervious areas have a CN of 98, and p areas are b qui to open space in
good hydrologic condition. CN's for other ¢ of i may be P using figure 2-3 or 2-4.

4 CN's shown are equivalent to those of pasture. C CN's may be nputed for other b of open space

cover type.

4 Composite CN's for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage (CN =
8) and the pervious area ON. The pervious area CN's are assumed equivalent to desert shrub in poor hydrologic condition.

% Composite CN's to use for the design of temporary measures during grading and should be comp using figure 2-3 or 24
based on the degree of development (impervious area percentage) and the CN's for the newly graded pervious areas.

(210-VI-TR-55, Second Ed., June 1986) 25

USDA, 1986 1

1




Horton Infiltration

“Horton's model is empirical and is perhaps
the best known of the infiltration equations.
Many hydrologists have a "feel" for the best

values of its three parameters despite the

lack of published information.”

- XP-SWMM manual

NTKINS



Hydrograph shape
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XP-SWMM RUNOFF

Manning’s equation:
Q =(1.49/n) x A x R23 x S12
Q = (1.49/n) x W x (D - D)5/3 x S1/2

ﬂ evaporation

‘ | D, = depression storage

u Infiltration
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XP-SWMM RUNOFF
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FIGURE 5.5 Manning's Coefficient Estimates

From USACE RD-26, “Accuracy of Computed Water Surface Profiles”, 1986
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Methods

Calibration/Verification/Comparison




Recording gage

Sunday, October 08, 2017 15:30ET

Explanation The colored dots on this map depict streamflow
@ High conditions as a percentile, which is computed from the
period of record for the current day of the year. Only
® > 50th percentile stations with at least 30 years of record are used.

@ 76th - 90th percentile The gray circles indicate other stations that were not
ranked in percentiles either because they have fewer

@ 25th - 75th percentile
P than 30 years of record or because they report

@ 10th - 24th percentile

19,924 gage sites have current conditions data

NTKINS USGS, 2017



Crest stage gages or high water marks

Table 6. Crest stage data from the IDNR

Location

May 2004 event peak stage, ft

May 2006 event peak stage, fi

DS side of Hartman Lane on South Pier

No reading (below 513.59)

No reading (below 513.59)

DS wingwall of IL 161 492.74 No reading (below 492.72)
DS Wingwall of C Street 480.65 479 81
DS wingwall of Centreville Road 474 .90 47341

DS wingwall of IL 159

No reading (below 465.20)

No reading (below 465.20)

NTKINS
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Finding a similar gaged area

o Nearby location

o Similar land use

e Similar basin shape

o Similar level of development

e Instantaneous record for a significant flood

NTKINS
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Nearby gages

NTKINS
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Quantitative factors

B Indian Creek ge%

62.7 sq mi.

NTKINS
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3

Qualitative factors

NTKINS
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Qualitative Factors
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Storm Event

« Full News B

Peak Streamflow for the Nation

USGS 05568800 INDIAN CREEK NEAR WYOMING, IL

FAGHELIER GG R G TR G IER] GOl Surface-water:  Peak streamflow

Stark County, Illinois

Hydrologic Unit Code 07130005

Latitude 41°01'08", Longitude 89°50'08" NAD83
Drainage area 62.7 square miles

Gage datum 606.78 feet above NGVD29

Download a presentation-quality graph

Annual Peak Streamflouw, in cubic feet
per second
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Tab-separated file
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Regression Hydrographs

NTKINS

TECHNIQUE FOR SIMULATING PEAK-FLOW
HYDROGRAPHS IN MARYLAND

U.S. GEOLOGICAL SURVEY

Water-Resources Investigations Report 97-4279

Prepared in cooperation with the
MARYLAND STATE HIGHWAY ADMINISTRATION

USGS, 1998

26



WRIR 97-4279 Process

Delineate Compute peak
drainage area flow (regression)

Compute basin
lag time
(regression)

Select the

Apply volume dimensionless

correction factor
(by region)

hydrograph (by
region)

NTKINS
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Other studies

o Different models should not get drastically different results
o Consistent peak flow in terms of cfs/acre
e Consistent runoff volumes

NTKINS
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Questions?
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Common ways Infiltration is modeled

e Curve number
e Horton
o Green-Ampt

NTKINS



Green-Ampt infiltration

e Physically-based
o Measured properties of soils

NTKINS



Similar gages

e Hydrograph shape — look for DA with similar basin shape
(lag time) — pull Peoria example here

e Volume — similar rainfall characteristics, similar infiltration

NTKINS
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Future needs?
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