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The objective of this
Texas Department of Trans-
portation (TxDOT) and U.S.
Geological Survey (USGS)
cooperatively funded
project was to develop a
simple-to-use atlas of pre-
cipitation depths in Texas
for selected storm durations
and frequencies on the basis
of the research results and
unpublished digital archives
of Asquith (1998). The
selected storm durations are
15 and 30 minutes; 1, 2, 3,
6, and 12 hours; and 1, 2,
3,5, and 7 days. The
selected storm frequencies
or annual recurrence inter-
vals are 2, 5, 10, 25, 50,
100, 250, and 500 years.
Depth-duration frequency
(DDF) of annual precipita-
tion maxima is important
for cost-effective, risk-
mitigated hydrologic
design. DDF values are in
common and wide-spread
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use by public and private
entities throughout Texas.

Asquith (1998) provides
37 maps and a table of
parameters of probability
distributions that model
DDF of precipitation in
Texas; Asquith (1998) also
provides procedures or
guidance for parameter map
use. TxDOT and the USGS
cooperatively funded a
research study in the mid-
1990s to update DDF values
for Texas. However, an
unanticipated (by both
TxDOT and USGS person-
nel in the mid-1990s) conse-
quence of the Asquith
(1998) presentation format
is that many design engi-
neers have had greater-
than-expected difficulty
implementing the proce-
dures. Therefore, to sim-
plify implementation of the
procedures of Asquith
(1998), this project, during

2003-04, produced an atlas
of 96 maps of precipitation
depth for the selected storm
durations and frequencies.
The results of this project
(“the atlas’) are docu-
mented in Strand (2003)
and Asquith and Roussel
(2004). The atlas is based
on Asquith (1998) and

on a large National Weather
Service (NWS) precipita-
tion database, is underlain
by state-of-the-practice
L-moment statistics and
distributional theory, and
most importantly, is simple
to use. This summary report
briefly recounts what was
done and what was found,
and provides additional
notes regarding use of the
atlas.

What We Did...

The objective of the
project was to develop a
simple-to-use atlas of
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precipitation depths in Texas for
selected values of DDF on the
basis of the Asquith (1998)
research results and unpublished
digital archives. To complete
the objective, numerous checks
for “internal consistency” of
the DDF maps were required;
consistency means that the pre-
cipitation depth for a given
frequency (or duration) mono-
tonically increases with storm
duration (or frequency). Consis-
tency also implies that DDF
values are similar in magnitude
at the Texas and Oklahoma bor-
der to those from a recent DDF
atlas for Oklahoma (Tortorelli
and others, 1999). In the course
of the consistency check, uncer-
tainty in depth-duration values
for large recurrence-interval
1-day and less durations in a
part of South Texas and in the
Wichita Falls, Texas, area was
explored through analysis of
NWS precipitation data and re-
interpretation of Asquith (1998)
and Tortorelli and others (1999)
results. After these checks were
completed, through the use of a
geographical information sys-
tem and manual verification,
contour maps were developed
for each duration and for each
recurrence interval. Intermediate
digital raster datasets were
constructed from the Asquith
(1998) parameter maps and
were used to construct the con-
tour maps. The contour maps
subsequently required minor
and localized adjustment and
smoothing of contour lines for
consistency. Both Strand (2003)
and in particular Asquith and
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Roussel (2004) describe in
detail the analysis used for the
project.

What We Found...

1. In general, the intermedi-
ate raster datasets of
precipitation depth gener-
ated from Asquith (1998)
parameter maps were
consistent. Furthermore,
in areas of Texas with pre-
cipitation inconsistencies,
the inconsistencies were
small relative to the poten-
tial error and uncertainty
associated with precipita-
tion frequency analysis in
general and Asquith (1998)
DDF maps in particular.

2. DDF of precipitation for
regions of substantial
inconsistency were readily
corrected through minor
contour-line adjustment
and new statistical region-
alization of NWS data or
re-interpretation of Asquith
(1998) and Tortorelli and
others (1999).

3. The DDF maps depicted in
Asquith and Roussel
(2004) present the “final”
contour lines for the
project. Numerous tick
marks are on the maps to

facilitate digital representa-

tion by users of the atlas.
All existing geographic
information system maps
or files at the close of the
project are considered

—_o-

intermediate, unpublished
archives.

4. The transition from the
generalized logistic distri-
bution to the generalized
extreme-value distribution
at the 1-day duration con-
tributes to interpretation
and consistency difficul-
ties. Asquith (1998, p. 24)
elaborates and refers to
consistency problems as
“discrepancies.” However,
the authors subsequently
observed that the change
in probability distribution
contributed only moder-
ately to now-corrected
inconsistencies.

5. Following approximately
7 years of perspective
and nearly 750 copies
of the report in the hands
of public agencies, univer-
sities, and private entities,
and after 2 years of analysis
as part of this project, the
results of Asquith (1998)
are fundamentally sound.
However, the authors
expect that differences in
DDF values derived from
Asquith (1998) and
Asquith and Roussel
(2004) could result. The
results of Asquith and
Roussel (2004) are consid-
ered preferable.

Notes Regarding
Use of the Atlas...

1. Asquith and Roussel
(2004) can be used to
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estimate the DDF curve for known hydrologic engineer- practice statistical techniques

any location in Texas for ing practices require an IDF were used, and greater spatial

engineering designs or other curve. resolution was possible.

purposes requiring storm

magnitude risk (see 3. The atlas supersedes previous 4. The atlas might be preferable

figure for an example map). DDF values from sources . e

such as Hershfield (1962), to locahty—spemﬁc DDF or

2. Dividing the DDF curve by Miller (1964), and Frederick IDF studies because of the

storm duration produces an and others (1977) because statewide scope of the analy-

intensity-duration frequency considerably more data was sis leading to the maps in

(IDF) curve. Several well- processed, state-of-the- Asquith and Roussel (2004).
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EXPLANATION
— 4 — Line of equal precipitation depth,
in inches—variable contour interval.

Albers-equal area
projection parameters
Central meridian: -96.0
Standard parallel 1: 29.5
Standard parallel 2: 45.5
Latitude of origin: 23.0
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Base modified from U.S. Geological Survey digital data at 1:250,000 (2003)

Depth of the 1-day 100-year storm in Texas produced by the project.
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For More Information...

More information about the results and context of this project, the underlying statistical methods, or
other Texas-specific precipitation magnitude studies can be found in the following references:

Asquith, W.H., 1998, Depth-duration frequency of precipitation for Texas: U.S. Geological Survey
Water-Resources Investigations Report 98—4044, 107 p.

Asquith, W.H., and Roussel, M.C., 2004, Atlas of depth-duration frequency of precipitation annual
maxima for Texas: U.S. Geological Survey Scientific Investigations Report 2004-5041, 106 p.

Frederick, R.H., Meyers, V.A., and Auciello, E.P., 1977, Five- to 60-minute precipitation frequency for
the eastern and central United States: Silver Springs, Md., U.S. Department of Commerce, National
Oceanic and Atmospheric Administration, National Weather Service, NOAA Technical Memorandum
NWS HYDRO-35, 36 p.

Hershfield, D.M., 1962, Rainfall frequency atlas of the United States for durations from 30 minutes to
24 hours and return periods from 1 to 100 years: Washington, D.C., U.S. Weather Bureau Technical
Paper 40, 61 p.

Lanning-Rush, Jennifer, Asquith, W.H., and Slade, R.M., 1998, Extreme precipitation depths for
Texas, excluding the Trans-Pecos region: U.S. Geological Survey Water-Resources Investigations
Report 98—4099, 38 p.

Miller, J.F., 1964, Two- to ten-day precipitation for return periods of 2 to 100 years in the contiguous
United States: Washington, D.C., U.S. Weather Bureau Technical Paper 49, 29 p.

Strand, M.C., 2003, Depth-duration frequency of precipitation annual maxima in Texas: Austin, Texas,
The University of Texas at Austin, M.S. thesis, 195 p.

Tortorelli, R.L., Rea, Alan, and Asquith, W.H., 1999, Depth-duration frequency of precipitation for
Oklahoma: U.S. Geological Survey Water-Resources Investigations Report 99-4232, 113 p.

TxDOT Implementation Status

Many TxDOT Design engineers have had greater-than-expected difficulty implementing the
procedures applying the updated precipitation data established by a research project completed in

the 1990s and cooperatively funded by TxDOT and the USGS. The difficulty has delayed the
implementation of the new precipitation data. The purpose of Project 5-1301-01 was to develop a
simple-to-use atlas of the updated precipitation depths in Texas for selected values of storm duration
and frequency. This project produced an atlas of 96 maps. The new maps will be made available online
or in a future revision of the Hydraulic Design Manual.

For more information, please contact Amy Ronnfeldt, P.E., Implementation Director, TxXDOT Design
Division, at (512) 416-2328, or e-mail aronnfel @dot.state.tx.us.

Also see Report 5-1301-01-1, “Atlas of Depth-Duration Frequency of Precipitation Annual Maxima
for Texas.” This report includes the atlas consisting of 96 maps and is available from the Center for
Transportation Research Library, (512) 232-3126, or e-mail ctrlib@uts.cc.utexas.edu.

TxDOT Research and Implementation Office contact: Sharon Barta, P.E., (512) 465-7403, or e-mail
sbarta@dot.state.tx.us.

Project Summary Report 5-1301-01-S -4 -





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


