NOAA Atlas 15 Overview

Bridget Smith, National Centers for Environmental Information (NCEI)

June 13, 2025

Authors and reviewers of the NOAA Atlas 15 Technical Report:

National Centers for Sanja Perica, Janel Hanrahan, Marcelo Lago, Ken Kunkel, Debbie
Environmental Information (NCE|) Martin, Sandra Pavlovic, Greg Fall, Fernando Salas, Fred Ogden
-~ National Oceanic and

Atmospheric Administration (NOAA) Sz RIVERSIDE



Objectives

Provide an overview of precipitation in the US and how it is expected
to change.

Demonstrate the NOAA Atlas 15 Pilot website and its major features.

Answer initial questions and discuss initial feedback on the NOAA
Atlas 15 Pilot.
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Precipitation Trends in the United States

Projected Changes in Annual Precipitation by Midcentury
2036-2065 relative to 1991-2020

a) Average of all available projections b) Average of
wettest 20% of projections

c) Average of
driest 20% of projections
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Observed Changes in the Frequency and Severity of Heavy Precipitation Events

a) Total precipitation on b) Five-year maximum c) Annual maximum

heaviest 1% of days daily precipitation daily precipitation
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Source: Fifth National Climate Assessment
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Introduction to Atlas 15
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Atlas 15: New Precipitation Fre

A next-generation precipitation frequency

(PF) study by NOAA's Office of Water
Prediction

NOAA Atlas 15 will:

O

Update the NOAA Atlas 14
precipitation frequency standard
while accounting for changing
environmental conditions

Provide estimates for the entire U.S.
and its territories
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Montana Pilot: Presented in Two Volumes

e NOAA Atlas 15, Volume 1 updated precipitation

frequency estimates for the entire country based on NOAA Atlas 15
historical data and observed trends. New National Precipitation Frequency Standard
e NOAA Atlas 15, Volume 2 provided precipitation sl I R N
frequency estimates projected into the future, utilizing . £ Ly
climate model information. . :
3 o~ -
Note: At this time, the full release of NOAA Atlas 15 will L MG M..cnic O
contain one volume that will be based on best available 4| sagesandobserved % 1-day
historical precipitation data, will include a nonstationary = | ———mm—mem===" ' -
statistical methodology, and will deliver spatially consistent, o T SRR TR W SO e e Y

Historical and future intensity-duration-frequency estimates (IDFs)

present day, precipitation frequency estimates, nationwide.
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Improving Service Delivery for NOAA Products

Since early 2023, NOAA has been
working to update some of its
extreme precipitation products,
such as NOAA Atlas 15 and
Probable Maximum Precipitation
estimates.

NOAA was challenged to
incorporate the Service Delivery
Framework and continuous
engagement to ensure products
are delivered in a way that
addresses user needs.
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https://www.noaa.gov/sites/default/files/2022-02/A-Model-of-Service-Delivery-for-the-NOAA-Water-Initiative_FINAL.pdf
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NOAA Atlas 15 Pilot: Montana

e Montana was selected for the NOAA
Atlas 15 pilot due to its diverse
terrain and availability of high-quality
precipitation data from Atlas 14.
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e The pilot provides high-resolution PF
estimates on a 30-arc second grid
(~0.9 km x 0.6 km) for 1-hour to
10-day durations and 1% to 50%
exceedance probabilities.

NOAA Atlas 15 pilot domain
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NOAA Atlas 15 Pilot vs. Full Release

“ Full Release

United States and

Spatial Coverage Montana o
Territories
Storm Durations 1-hour to 10-days 5-minutes to 60-days
Exceedance 50% to 1% 63% t0 0.1%
Probabilities (AEPs) ° ° ° P
Preliminary Fully Developed
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Datasets

Atlas 14 Vol. 12
Annual Maximum
Series (AMS) data

e Gridded Climate
Data (MAM, MAP)

e Global Temperature
Anomalies

e Digital Elevation
Models

Results in more
accurate and reliable
estimates

Statistical
Modeling

Nonstationary
techniques
Extreme value
statistical
techniques (GEV
and MLE)

Enhances estimates
and incorporates
changing conditions

Regionalization

The values in each
area use regional
data (from nearby
stations)

That station data is
weighted based on
a variety of factors
(e.g., elevation,
distance)

Fully automated,
meaning more
efficient and objective

Interpolation

e Used to translate data

from point-based
(individual stations) to
gridded

Based on linear
relationship between
PRISM-based MAM and
estimates at the
consecutive exceedance
probabilities.

Uses best available
historical data
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e A gridded dataset

that incorporates
statistical
nonstationarity
An update to the
entire nation using
historical data
through 2023




Comparison of Atlas 15 and Atlas 14 Models

e Atlas 15’s nonstationary models provide
more reliable PF estimates than Atlas
14’s stationary models, especially in
regions with changing rainfall patterns

e Atlas 15 estimates differ by up to 20%
compared to Atlas 14

e Largest variations occur in areas
experiencing climate-driven

precipitation changes
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Relative differences (%) between Atlas 15 and 14
PF estimates (60-min durations and AEP = 1%).
Blue indicates areas of higher Atlas 15 values and
red indicates areas of higher Atlas 14 values.
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Atlas 15 Website Demonstration
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National Water Prediction Service

Home Water Operations More Water Information Extreme Precipitation Estimates About X Q [ > ]

Towards Next Generation National Precipitation Frequency Estimates

Current and Projected Precipitation Frequency Estimates for a Point | NOAA Atlas 15 Pilot: Version 1.p
Note: These data are for comparison and feedback, as they have NOT undergone peer review. This page is not supported 24/7 and may be modified without advance notice.
Supporting documentation for the NOAA Atlas 15 Pilot is available HERE.
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@ Near Winifred, MT (47.7200°N, -109.4803°E) Elevation: 3,290 ft
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Towards Next Generation National Precipitation Frequency Estimates

Current and Projected Precipitation Frequency Estimates for a Point | NOAA Atlas 15 Pilot: Version 1.p
Note: These data are for comparison and feedback, as they have NOT undergone peer review. This page is not supported 24/7 and may be modified without advance notice.
Supporting documentation for the NOAA Atlas 15 Pilot is available HERE.

°
Current Estimates as of 2023 Precipitation Projected Estimates
g J (IN) LY s )
j < ) (Y o N s
B EA S ) 0125 ,,,(,‘,,‘;,‘, R e i
| h-a i
| 025 |
(D | | 0375 | ' i
i ' i NORTE PARGTA 0:5 | i ! i NORTE PARCTA
| - i | i
| i 0.625 | i
: 3 : 3 [ 6omin |
| ! 075 | ! 120-min
> 1 , 0875 _— A . 3-hr
AYl | Il ’ | 6-hr
’ | 1 ), f,_ oo T | 12-hr
! ] J ; |
1 £ 7 { 1125 . 5 1 7 { 1-day
s L / ~ '
DA O) edk PARGTA 125 { DA O) Ty 2-day ETA
! ! | { b | ! | { 3-day
\ A \
o S ( W
15+ 7-day
earch Location of Interest ase Map pacity 75% ime Series recipitation Type nits ° 10-day
S h L i f | B M Opaci Time Seri Precipitation T Uni AEP
Topographic v g Annual Maximum v Depth Intensity m Metric 50% v 60-min v

@ Near Winifred, MT (47.7200°N, -109.4809°E) Elevation: 3,290 ft

RIVERSIDE



y: National Water Prediction Ser\{ice Home  Water Operations  More Water Information ~ Extreme Precipitation Estimates  About X Oo

Towards Next Generation National Precipitation Frequency Estimates

Current and Projected Precipitation Frequency Estimates for a Point | NOAA Atlas 15 Pilot: Version 1p
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Current and Projected Precipitation Frequency Estimates for a Point | NOAA Atlas 15 Pilot: Version 1.p
Note: These data are for comparison and feedback, as they have NOT undergone peer review. This page is not supported 24/7 and may be modified without advance notice.
Supporting documentation for the NOAA Atlas 15 Pilot is available HERE
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Precipitation Type

(Q Search Location of Interest Base Map Opacity 75% Time Series Units AEP ® Duration
Search Loc Topographic v Annual Maximum v Depth Intensity English Metric 50% v 60-min v
@ Near Winifred, MT (477200°N, -109.4809°E) Elevation: 3,290 ft
Confidence Interval Additional Projection ®
Chart | Table = Supplementary Info 90% v Global Temperature Index (GTI)
Precipitation depth versus AEP with set Duration
60m PF Estimates with 90% Confidence Intervals Precipitation Frequency Estimates
Location: Near Winifred, MT  Coordinates: 47.7200°N, -109.4809°E  Elevation: 3,290 ft
25
= DURATION AEP CURRENT (IN) GLOBAL TEMPERATURE INDEX | 3°C (IN) GLOBAL TEMP! 35°C INDEX | 2°C (IN)
5 O 60m 50% 0.503 0.534
Legend (0.453 - 0.560) (0.479 - 0.595) 3)
(Click name to hide)
. Current bounds
i Projected O 60m 20% 0733 0783 0.754
=3 15 GTI| 3°C bounds (0650 - 0.832) (0.692 - 0.891) (0.667 - 0.855)
< Additional Projection
s GTI | 2°C bounds
% & 60m 10% 0.923 0.989 0.949
T 1 — Current (0.808 - 1.07) (0.863-114) (0.830 - 110)
a — Projected
GTI|3°C
— iti || i i i
A ona] Brgecton ] 60m 4% 121 130 125
05 (1.04-143) (112-153) (107 -1.47)
O 60m % 147 1.59 1.52
0 T T T T T T T T T (124-176) (1.33-1.90) (1.28-181)
50% 20% 10% 4% 2% 1%
Annual Exceedance Probability (%)
O 60m 1% 178 1.92 183
(1.47 - 216) (158 - 233) (151-222)
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Comments? Questions? Please Contact nwps webmaster@noaa.gov.
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@ Near Winifred, MT (477200°N, -109.4809°E) Elevation: 3,290 ft

Chart | Table
Compare ¥/

O Duration
O 60 minutes
O 120 minutes
O 3 hours
O 6 hours
) 12 hours
(] 1days
O 2 days
O 3 days
O 4 days
O 7 days
O 10 days

Supplementary Info

Topographic v

Annual Maximum v

Current AMS-based Precipitation Frequency Estimates (IN) with 90% Confidence Intervals

50% OJ

0.503
(0.453 - 0.560)
0.630
(0575 - 0.692)
0724
(0.663 - 0792)
0.906
(0833 -0988)
114
(105-1.24)
141
(128-153)
1.64
(1.50 - 1.81)
179
(163-1.98)
1.92
(175-212)
221
(200 - 245)
248
(224-274)

Annual Exceedance Probability (%)

20% O

0.733
(0.650 - 0.832)
0.857
(0767 - 0.961)
0.972
(0.872-1.08)
1.21
(1.09-134)
157
(1.42-174)
1.99
(1.80 - 220)
233
(210 -2.58)
253
(228-282)
270
(243-301)
an
(279 - 3.48)
3.47
(31-388)

10% O

0.923
(0808 -1.07)
1.03
(0912-118)
116
(103-1.32)
143
(1.28-161)
189
(169 -212)
243
(218-272)
284
(253-318)
3.07
(274 - 3.46)
3.27
(291-369)
375
(333-424)
417
(370-472)

4% O

121
(104-143)
132
(113-153)
145
(126 -168)
175
(1.53 - 200)
234
(207 -265)
3.06
(271-346)
3.55
(313-402)
3.83
(337-435)
4.06
(357-4563)
464
(407-533)
513
(450-5.91)

2% 0O

147
(124-176)
157
(133-1.86)
170
(1.45 - 200)
2.00
(173-233)
271
(238-3m)
3.59
(315-410)
413
(360 - 474)
443
(385-5M)
470
(407 -5.42)
5.34
(463-6.22)
5.89
(510 - 6.88)

1% O

178
(147 - 216)
187
(1.55 - 2.25)
1.99
(167-238)
228
(194 -269)
312
(270-362)
416
(361-481)
476
(412-553)
5.09
(4.39-593)
5.37
(463-6.28)
6.09
(5.22-717)
6.70
(573-7.90)

Confidence Interval

90%

v

English Metric

Precipitation Frequency Estimates

DURATION

60m

60m

60m

60m

60m

60m

AEP

50%

20%

4%

CURRENT (IN)

0.503
(0.453 - 0.560)

0733
(0.650 - 0.832)

0.923
(0.808-1.07)

121
(104-143)

1.47
(124-176)

178
(147 - 216)

50% v 60-min v

Additional Projection ®

Global Temperature Index (GTl) v|2°C +

GLOBAL TEMPERATURE INDEX | 3°C (IN) GLOBAL TEMPERATURE INDEX | 2°C (IN)
0.534 0.516
(0.479 - 0.595) (0.464 - 0.573)
0.783 0.754
(0.692 - 0.891) (0.667 - 0.855)

0.989
(0.863-114)

1.30
(112-1.53)

1.59
(1.33-1.90)

1.92
(1.58-233)

0.949
(0.830-110)

125
(107 -1.47)

1.52
(1.28-181)

1.83
(151-2.22)
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Compare Current to Projected Precipitation Frequency Estimates.

Location: Near Winifred Coordinates: 477200°N, -109.4809°E  Elevation: 3,290 ft Projection

AMS-based Precipitation Frequency Estimates (IN) with 90% Confidence s (IN) with 90%
Intervals

2023

AMS-based Precipitation Frequen
Confidence Inte
GTII3°C

Annual Exceedance Probability (%) Annual Exceedance Probability (%)

Duration 50% 20% 10% 4% 2% 1% Duration 50% 20% 10% 4% 2% 1%

- 0.503 0733 0.923 1.21 147 178
60 minutes
(0.453 - 0.560) (0.650 - 0.832) (0.808 - 1.07) (1.04-1.43) (1.24-176) (147 - 216)
120 minutes 0.630 0.857 1.03 1.32 1.57 187
(0575 - 0.692) (0.767 - 0.961) (0.912-118) (113-1.53) (1.33-1.86) (1.55-2.25)
3 hotirs 0724 0.972 116 145 170 1.99
(0.663-0792) (0.872-108) (103-1.32) (1.26-1.68) (1.45-200) (167 - 2.38)
6 oS 0.906 121 143 175 2.00 228
(0.833-0988) (109-134) (1.28-161) (1.53-200) (173-233) (194-269)
114 157 189 234 27 312
12 hours
(105-124) (142-174) (169-212) (207-265) (238-31) (270-362)
141 1.99 243 3.06 3.59 416
(128-153) (180-220) (218-272) (271-346) (315-410) (361-481)
164 233 284 3.55 413 476
(150-181) (210-258) (253-318) (313-402) (360-474) (412-553)
179 253 3.07 383 443 5.09
(163-198) (228-282) (274-346) (337-435) (385-51) (4.39-593)
192 270 327 4.06 470 5.37
(175-212)  (243-301) (291-369) (3.57-463) (4.07-5.42) (463 -6.28)
221 3am 375 464 5.34 6.09
(200-245) (279-348) (333-4.24) (407-533) (463-622) (522-717)
248 347 417 513 5.89 6.70
(224-274) (311-388) (370-472) (450-591) (510 - 6.88) (5.73 - 7.90)

- 0.534 0.783 0.989 1.30 1.59 1.92
60 minutes

(0.479 - 0.595) (0.692 - 0.891) (0.863 - 114) (112-153) (1.33-190) (1.58-233)

120 minutes 0.669 0.915 m 141 1.69 201
(0.608 - 0.736) (0.815-103) (0.974-1.27) (1.21-165) (1.43-201) (167 -243)

0.768 1.04 124 155 183 214
(0701-0.842) (0.928-116) (110-141) (1.34-1.80) (1.56-215) (179 - 2.56)

0.961 129 153 1.87 215 245
(0.880-105) (116-143) (1.36-173) (1.63-214) (1.86 - 250) (209 - 2.90)

1.21 1.67 202 251 291 3.35
(IM-132)  (151-185) (1.81-226) (221-285) (254 -3.34) (2.89 - 3.90)

148 212 259 327 383 4.45
(135-162)  (191-234) (232-290) (289 -370) (3.36 - 4.39) (386-516)

174 247 3.02 379 4.4 5.09
(158-191)  (222-275) (269 -339) (3.33-4.30) (3.84-507) (440 -5.92)

188 267 325 4.06 an 5.42
(171-208) (240-298) (289-367) (3.57-4.63) (409 - 5.44) (4.66 - 6.32)

201 284 345 429 4.97 5.70
(182-222) (255-318) (307-390) (377 -4.91) (4.30 - 575) (4.89 - 6.66)

232 327 3.96 4.90 5.65 6.45
(209-257) (292-366) (3.50-4.48) (4.28 - 5.64) (4.88 - 6.59) (5.52- 7.60)

258 362 4.37 5.39 6.20 7.05
(233-286) (3.24-407) (3.87-495) (471-6.22) (5.35-7.25) (6.02-8.33)

3 hours
6 hours
12 hours

1days 1days
2 days 2 days
3 days 3 days
4 days 4 days
7 days 7 days

10 days 10 days
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Questions?
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Provide feedback
on Atlas 15!

Connect with NCEIl and
the Atlas 15 Engagement

Effort
n @NOAANCEI

m @NESDIS
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Thank you!
Bridget Smith | bridget.smith@noaa.gov

e @ https://water.noaa.gov
e [about/atlzsls
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https://www.facebook.com/NOAANCEI/
https://www.linkedin.com/company/nesdis/
https://x.com/NOAANCEI
https://www.instagram.com/noaadata/
https://water.noaa.gov/about/atlas15
https://water.noaa.gov/about/atlas15
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