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Summary

- Uses for precipitation intensity data
 Historic Standard

« NRCC and NOAA Updates

- Comparing old to new data

« Future precipitation intensity models
« Current uses of data sets

« Discussion



Uses for Precipitation Intensity
Data

Engineering design
Runoff calculations

Stormwater management systems

Dam design and management

Culvert design




Not = Flood Frequency
Not = Flood Maps

Streamflow recurrence equations for MA
are being updated by USGS

FEMA will subsequently update FIRMS




Historic Standard:
NOAA Technical Paper 40 (1961)

Rainfall Frequency Atlas for the US
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NOAA’s US Atlas 14

Hydrometeorological Design Studies Center

 Precipitation Frequency Data Server
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NOAA Atlas 14 Data

ifim)  Stratford gRBurngronE=== i ‘pama |
: i St.Catigmi s Bl POINT PRECIPITATION FREQUENCY (PF) ESTIMATES

VWITH 30% CONFIDENCE INTERVALS AND SUPFLEMENTARY INFORMATION
NOAA Atlas 14, Volume 2, Version 3

PF tabular
PDS-based precipitation frequency estimates with 90% confidence intervals (in inches)!
Durati Average recurrence interval(years)
urstien 1 2 5 0 25 50 100 200 500 1000
Smin 0.326 0.369 0.473 0.539 0.625 0.691 0.759 0.829 0.927 1.00
(0292-0386) | (0347-0437) | (0423-Q531) | (0480-0603) | (0553-Q688) | (0609-0771) | (0864-Q845) | (0721-0821) | (0797-103) | (2854111}
POINT PRECIPITATION FREQUENCY (PF) ESTIMATES 10min 0.507 0.608 0.736 0.832 0.956 1.05 114 124 136 146
i Hoie Ml (0453-0569) | (0542-0683) | (06S7-QES) | (0741-0931) [a845-1.07) [0923-1.17) {1.00-127) (1.08-1383) (1.17-151) [124-182)
L ] 45min 0.621 0.743 0.902 1.02 1148 130 1.42 1.54 170 182
(0555-0698) | (0.563-0.835) [a8a7-1.01) [2911-1.15) [105-132) [1.14-1.45) [124-158) [134-171) [1.45-1.39) (155-202)
- SRS [CIFE o | 082 [ o [ am 10 187 155 205 i [ am | am
n (0735-0923) (0883-1.12) [111-138) {1:27-1.59) [148-135) (163-207) (179-228) (1.85-250) (2.17-230) [233-3.03)
S0min 1.00 122 1.55 181 216 244 274 3.05 3.48 3.83
Curves ! 5% aximaer vth covicence e (0887113} [1.08-137) [138-174) (151-202) [192-2.41) (215-272) (240-3.05) (265-338) (300-357) (327-4.2)
. 114 138 176 206 243 285 3z 363 473 472
-nr [1.01-129) (1:22-1358) [156-1.99) (181-232) (218-279) (247-3.18) [279-359) (3-11-404) (358-470) (396-525)
Pr-based deptiduration-reauency. 0D curves hr 1 149 188 213 285 30 344 38 454 509
& {1-10-1.38) [133-1567) (167-2.11) (155-2.48) (234255 (266-3.36) (3.00-3.82) (336-430) (387-5.02) [430-562)
. 152 183 228 266 320 365 113 465 5.42 6.06
r (137170} (165-205) (205-255) (238-295) (285-355) (323-404) (362-4.56) [4.04-513) (4.85-597) (515-657)
= - 12hr 1.89 2.7 2.82 3.8 3.85 4.5 5.14 5.82 683 768
é = [171-2.10) (205-252) (254-3.13) (295-353) (352-4.36) [4.00-497) [451-554) (5.05-6.35) (585-7.45) (650-837)
3 —s e 225 270 3.36 3.50 4568 5.36 6.09 6.89 807 9.05
H = : r [209-243) (251-293) [(311-353) (351-421) [432-505) (491-578) (S54-554) (621-733) (7-18-854) [Fo7-9.70)
g — 50 2.3y 261 EXH) 3.88 4.51 5.42 £.20 705 797 932 10.5
g - (242-234) (290-340) (358-421) (4.16-458) (497-5385) (565-669) (6.35-760) (716-859) (827-10.1) (9.19-11.3)
— o
500 278 R 411 476 571 6.52 739 XN 974 103
— 1000 3-day [235-301) [(308-361) (380-4.45) 432-515) [B24-E17) (595-7.03) [B71-747) 751-9.00) (BEE-105) [980-113)
2.84 3.52 434 5.02 6.01 6.84 174 872 102 1.4
d-day (273-3.19) (327-387) (401-4.70) (453-5.43) (5.52-5.48) (6.25-738) (7.04-835) (785-9.41) {2.05-11.0) 100123
ouration 3.46 12 5.03 575 677 76 850 X 108 13
o T-day E24-372) (BET-444) (470-5.39) (5.37-6.18) (B280-7.25) (T04-8.18) 7az-a1) (BE3-10.1) [E7E-115) (ar-128
4 am 475 571 6.48 7.55 8.43 EET 103 17 127
0-day [3.76-4.28) (447-5.08) [5.36-6.10) (BU05-6.52) (7.05-8.07) (7.83-3.00) (B53-5.58) (245-11.0) (106-125) (115137
waston 5.55 6.54 763 8.49 964 105 114 123 135 145
20-day [523-590) [EL16-6.95) [F1s-811) [79-2.07) [2.05-102) [E7-11.2) (1a7-121) [115-13.1) [125-14.4) [13.3-15.4)
= Y 6.97 817 9.39 103 16 125 13.4 14.4 156 16.5
— ey 30-day (651-7.37) (774-853) (888-9.91) [9.76-10.9) [108-122) (118-132) (126-142) (134-152) (145-165) (15.3-175)
gyl 8.86 104 138 128 141 151 16.0 163 130 1838
— 2o-aey 45-day [843-5.34) [285-108) (H2-124) (122-135) [134-145) (143-158) [(15.1-169) (159-17.8) [165-19.0) [176-1.9)
e 10.7 125 14.0 151 16.5 176 185 19.4 206 14
—aDauy 60-day (1a2-112y (113-13.1) (133-147) [14.4-159) (158-17.3) (167-184) (176-12.4) [18.4-204) (19.4-218) (202-225)
" BrecioRation fraquengy [FF) estimaies In Tils requene 2Elsls o p FOE)
2uerage recutrence prervol (yesrs) Numiars In parenhects are PF estimates 2t lower and uppar bunds of e 90% confidenca Imenal. Traquancy estimates (for 2 g! recumence inenal) will
joe grester fan e upper bound (o less B1En e kower bound) ks 5%. Estimanes 28 ugper {PMP) estimates 3nd may be higher Fian currently \alld
NOAANWSOM DYHOSC Crested {GNT): Mon Oct 7 1419 5% 2013 PMP alues.
JPleasa refier o NOAA Allas 14 document for more Information.
= Estimates from the table in csv format: ipitation i i [Sm ]
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Extreme Precipitation in New York and New England
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About this Project Data & Products

1e Precipitation Analysi

Daily Monitoring Documentation

The climatology of very large precipitation events is a critical
component of engineering design and regulations for structures and
facilities that must withstand or protect against such events. These
events can produce localized urban and widespread flooding with
damage to property, degradation of water quality, and potential loss
of life. On a national level, a comprehensive climatology of rainfall
events has not been updated since the early 1960s

Past Extreme Rainfall Analyses

In Mew York and New England this is a concemn as the current
climatology excludes almost 50 additional years of data. The
Mational Weather Service is using a regional approach to update the
19603 analysis with two climatologies completed for the
southwestern and middle Atlantic regions of the U.S. The Mid-
Atlantic analysis extends as far north as Pennsylvania and thus
excludes Mew York and New England. In these states, several
regional and state-specific extreme rainfall analyses were conducted
in the 1990 and early 2000s, but even these analyses are over a
decade old and differences in the data records used do not provide a
consistent regional analysis of rainfall extremes.

Extreme Rainfall Since the 1960s

The previous climatologies have been based on the premise that the
extreme rainfall series do not change through time. Therefore it is
assumed that older analyses reflect current conditions. Recent
analyses show that this is not the case, particularly in New York and
MNew England where the frequency of 2 inch rainfall events has
increased since the 1950s and storms once considered a 1in 100
year event have become more frequent. Such storms are now likely
to occur almost twice as often.

http://precip.eas.cornell.edu

Project Mailing List
Click here to Subscribe

Web Site Features

A number of features are included in this website to make it
compatible with the NWS analysis for the Middle Atlantic region and
to enhance its usability. The design of the site and its products have
been reviewed by stakeholders with the U.S. Natural Resource
Conservation Service (NRCS), various state agencies, and private
engineering consulting firms. The site includes estimates of extreme
rainfall for various durations (from 5 minutes to 10 days) and
recurrence intervals (1 year to 500 years). These data are
interpolated to a 30-second grid. Confidence intervals for these values
are also included as are the partial duration rainfall series used in
their computation. Regional extreme rainfall maps and graphic
products are also available. Precipitation distribution curves can be
generated for each grid either directly or from the USDA NRCS Win
TR-20 software, eliminating the need to use a static Type Il or Type Ill
cunve.
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Extreme Precipitation Tables
Northeast Regional Climate Center
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Elevation 0 foot
1day 100yr DateTime  Mon, 7 0ot 2013 10:3035 -0400

Extreme Precipitation Estimates
Ibesis | 15umin | Sosin | Shosis [120mmin Ter | Zer | Wr | Gbr | Ubr | Mbr [ d4ser

(inches)

045 [ 055 [ 073 [ 01 [ 1a4 [ b [o7s [ Los [131 [ 1es [ 203 [25 [278 [ 1w Lyr
a7 — ﬂ o4 [ 087 [oss [ 101 [ 139 |z [ess | 127 | 1s0 [ 188 [ 244 [ so0 [ 338 | o Iy
065 [ 052 | 1oe | 140 | 176 | S | 120 [ 158 [ 203 436 | S B

5 6 7 8 075 [os+ [ 138 | 167 | 111 [ eyr | L4+ | 183 [ 244 508 | 1owr 1ovr

050 [ 115 | 158 | 210 [ 267 [ 25w | 181 [ 235 [ 308 545 | 250 255

a6 —| Contour Line Interval: 0.50 inches Lox | 133 | Lss | 1x | 223 ) syr | 118 | 278 | 572 T | Sy Sy
120 [ 155 [ 219 [ 198 | 336 [meewr | 133 [ 331 [ 447 215 | 100yr 1ovr

’”'""" ACIS 140 [ 152 [ 260 [ 358 | 4e3 [200yr | 20w | s | s3s 1114 | 200vr 200yr

135 [ 324 | 454 | 550 [Seber | 382 [ 486 | esz [ 227 [evs [ i3 [ s s ET

Northeast Regional

Climate Center
5= Confidence
44 |
Myr | 041
25vr | 045
Syr | 050
43 | Ldyr | 054
L6l
151
Limits
42 — Freen
051
054
121
41 143




Old to New Comparison

TP-40 used ~200 data stations for the entire US!

Effects of climate change difficult to tease out with data differences

Time frame of “lookback” period affects trend results
1960’s Drought not included in TP-40
1955 Hurricanes flatten the trend in long-term analysis




Effect of time period on trend

Boston Annual Precip Totals 1955 to 2010 Boston Annual Precip Totals 1981 to 2010
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NRCC to NOAA Atlas 14 Comparison

NRCC analyzed mid-Atlantic US area using their
method and NOAA Atlas 14 method

Smaller storms (2-year):
NRCC values < NOAA Atlas 14
(NRCC underestimates smaller storms)

Larger storms (100-year)
NRCC values > NOAA Atlas 14

In both cases, results are within NRCC confidence intervals!



Differences in 2 methodologies

« NRCC Partial Duration Series (PDS):

= Uses all precipitation events to calculate
frequencies

« NOAA Atlas 14 Annual Maximum Series (AMS)
with PDS

= Uses a single value of maximum precipitation for
each year— excludes some extreme events



Partial Duration Series
vs Annual Maximum Series

Partial Duration Series Annual Series
10,000 00— ——————"-——"— 10,000 EE%E
A P
1,000 1,000
AP Flow A
AP A - units
100 - ; 3 100 =
P AP i i I\ 7 1
10 3 10 =
" _ \
1 ‘1 1
1/1996 111997 11998 1/1999 1/2000 11996 111997 11998 1/1999 1/2000
Time Time
A = Annual series member A = Annual series member
P = Partial duration series member ©The COMET Program ©The COMET Program




Future Precipitation Intensity

« NRCC estimated future changes in
NY state based on climate
modeling

« Compared “current” (1970-1999)
to “future” (2040 to 2069) and
(2081 to 2100)

» Predict up to a 25% increase in
small (2-year) storms

 Predict 10 to 30% increase In
larger (100-year) storms



Use of the new Precipitation Intensity Data

TP-40 remains the Federal standard until NOAA Atlas 14 Update

= NRCC requires use of NRCC results
= Federal Highway projects use TP-40
= MA DCR Engineering requires use of NRCC

= DEP Stormwater uses TP-40



Additional Points/Issues

*Prudent engineering design includes consideration of NRCC values
*Engineering safety factors could be sufficient to cover the increases
*Unlikely small towns are using NRCC values in culvert design

*Use of new (higher) values will result in increased construction costs

*Adopt 2010 NRCC values temporarily or wait until 2015 for NOAA
Atlas 147

*Frequency of Updates?



Discussion




