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Lineage of Bulletin 17B

e 1966 Bulletin 13 “Methods of Flood Freqguency
Analysis” (summary of methods used by federal
agencies)

e 1967 Bulletin 15 “A Uniform Technique for
Determining Flood Flow Frequencies”

e 1976 Bulletin 17 “Guidelines for Determining
Flood Flow Frequency” (Regional skew; low
outlier provisions; historical information)

e 1977 Bulletin 17A “Guidelines..."
e 1982 Bulletin 17B “Guidelines..."
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The Question: Bulletin 17B at 27
(1?)

* Recognized problems
e More efficient methods
* New types of data
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Who's Asking?

e Research Community

e Practitioners

» Federal agencies facing special situations
e Bulletin 17B

ZUSGS



\

\)

"Future Work" (p. 27, B1/B)

Selection of distribution and fitting procedures.
The 1dentification and treatment of mixed distributions.

The treatment of outliers both as to identification and computational
procedures.

Alternative procedures for treating historic data.

More adequate computation procedures for confidence limits to the
Pearson I11 distribution.

Procedures to incorporate flood estimates from precipitation into
frequency analysis.

Guides for defining flood potentials for ungaged watershed and
watersheds with limited gaging records.

Guides for defining flood potentials for watersheds altered by
urbanization and by reservoirs.
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1982-2008: Research Advances

 Fitting Techniques (1)

e L-Moments [Hosking, Wallis]

 EMA [Baier, Cohn, England, Griffis, Lane, Stedinger]
* Low outliers [Cohn, Stedinger, Griffis] (3)

 Historical Information (4)
« Expected Moments
» Graphical Methods [Stedinger, Hirsch]

e P-111 Confidence Limits (5)

* Regional Methods (~7)
» Bayesian GLS [Griffis, Ries, Stedinger, Tasker]
 Index flood methods [Hosking, Wallis]
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Who Addresses Question?

Hydrologic Frequency Analysis Workgroup (HFAWG)

Will Thomas, Chair

Michael Baker, Jr.

Beth Faber USACE
David Conrad National Wildlife Federation
Jerry Coffey (former) OMB

John England

Bureau of Reclamation

Martin Becker

Tim Cohn

USGS

Nancy Steinbergen

FEMA
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Motivating Concern

e Between 1982-2008, analytical and
simulation studies have been conducted that
suggest that:

— B17B, as usually employed, is not efficient with respect
to
 Historical information
* Regional information

— B17B uncertainty estimates are inaccurate

— "Relatively modest changes" would make B17B
competitive with best alternatives
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Relatively Modest Changes

1. Generalized description of at-site data

—  “Interval” vs. “point” estimates of data
_ GIEMAH

2. Improved regional skew estimation
— Bayesian GLS

3. Uncertainty
— Computation
— Incorporation in estimation procedures



Representing Annual Peak
Flood Information

o Conventional (“Point”). Represent
each observation, Q;, by a single value,

Q;
* Generalized (“Interval”): Represent
each “observation,” Q;, by an interval,

[QL,h QR,i]
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Types of |

Historical Data

Systematic Data




How Do We Know the New
Methods are Better?

e Theoretical Arguments
— Analytical results
— Monte Carlo results

« Evaluation Using Real Data
— 82 test sites

— Complicated situations
— Judgment
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Estimating Regional Skew

GENFRALIZED SKEW COEFFICIENTS OF LOGARITHMS OF ANNUAL MAXIMUM STREAMFLOW
AVERAGE SKEW COEFFICIENT BY ONE DEGREE QUADRANGLES
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For Southeast, Regional Skew Is Constant

At-Site Skews by Region and Drainage Area

Sites Employed in SE Region Skew Study i

At-Site Skew

© Blue Ridge

© Blue Ridge
A Central App.

A Central App.

%

Mid—Atl C Plain
Piedmont
Ridge & Valley
Sand Hills

SE Plains

S C. Plain

SW App.

+  Mid-Atl C Plain

%

Piedmont
Ridge & Valley
Sand Hills

SE Plains

S C. Plain

SW App.

T
100

T T
10M 102

Drainage Area [square miles)




Estimated Regional Skews

1982 (MSE=0.302) 2008 (MSE=0.086)
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Implications of Bayesian/GLS

 Large increase In effective record length
(ERL) for skew estimation

— ERL=(5.2/0.302) =17 years for B17B
— ERL=(5.2/0.086) =60 years for B17B
e LP-111/MoM w/ Bayesian/GLS skews Is

competitive with GEV/L-Moments and
Index flood
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Real-World Results




Testing Locations and Record Lengths

Total Number of Sites = 82

3 sites in Hawaii
1 site in Alaska

12

@
=
v
[
=}
,.
o
£
g
=
4

=]

40 50 60 70 80 90 100
Number of Years of Peak-FLow Observations

!\\
-
(/g
P,
(/0]



Pecos River near Carlsbad (Brantley Dam), NM

peak discharge estimates from Pecos River at Damsite 3 near Carlsbad, NM (17,980 mi’)
USGS Gaging Station No. 08402000 (1941-1988)
and Pecos River at Carlsbad, NM (18,100 mi%), USGS Gaging Station No. 08402000 (1842-1940)

censored (unobserved) floods
from 1842 to 1893
less than the 08-03-1893 peak
(75,000 )
(second largest flood)

censored (unobserved) floods
from 1894 to 2004
less than 40,000 ft'/s
(includes post-Brantley Dam 1988-2004)




Conclusions

* Theory suggests that modest changes to B17B will
greatly improve its performance

e Study Is underway comparing existing B17B
procedures to proposed alternatives.

« Empirical results so far seem to confirm that
relatively modest changes to B17B procedures
will both improve performance and allow use of
additional types of data efficiently.
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