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History of Extreme Precipitation

T —

| | |
~—/—__100-YEAR 24-HOUR RAINFALL (INCHES) |

2 '7'\"\5."
35

7/\ d / - .'A ‘- ”\‘ ...... Af

Technical Paper 40 (1961)

NOAA Atlas 14 (2015)

7 i Cornell University d’:-'?NortheaSt Regional
L’;‘ Climate Center

NRCC (2010)




Project History 2009-2011

USDA NRCS funded project for updated New
York New England extreme precipitation atlas

Match the products and output of NOAA Atlas
14 for NRCS compatibility.

Add additional products to supplement NRCS
hydrologic design.

Produce automated real-time monitoring tools.



Data

2,070 Coop Stations

649 daily stations in eastern Canada.

Start of record to end of 2008

At least 20 year and<25% of data record missing
Available NOAA hourly and sub-hourly datasets
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NRCC QC Process

* Screened by Automated NOAA QC and than Validated by NRCC/NWS before
entering database

 Further manual check of >5 inch PDS events that are not corroborated with
nearby station reports of >3 inches.

* Correspondence between hourly PDS data and corresponding daily
* Hours no greater than daily

* Manually screen PDS values > 2 standard deviations of the mean of all
Northeast stations

Screening of only PDS values makes annual updates manageable
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Estimating Current Rainfall Extremes is like.....
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Estimating the probabilities of poker hands
Without knowing the values and suits of all the cards!
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Without knowing the values and suits of all the cards

AND
Adding more face cards to the deck at an unknown rate
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Precipitation
Extremes 101

e Partial Duration Series (PDS)

n highest independent daily rainfalls in n year period

Boston Logan Internation Airport (#190770) — 1936-2008 (72 complete years)
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Precipitation Extremes 101
* Fitting the Distribution
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Precipitation Extremes 101

« Fitting Introduces Uncertainty
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Precipitation Extremes 101

* Quantify Uncertainty
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Methodology Differences

 DIFFERENCE 1 PDS versus AMS which is then converted to
partial duration series results.

* DIFFERENCE 2 Makx Likelihood fit of Beta-P versus L-moments
fit of the mainly GEV distribution.

f‘ Cornell University 4’5 Northeas’[ Regiona[
= @2 |Climate Center



Spatial Interpolation and Smoothing

Beta-P results regionalized based on

Distance to Nearby Stations and the

Period of Record of Nearby Stations.

6, = a(er ), +(1- a)T(H,, )ki

From the August 2004 Journal of Hydrology: “Regionalization of
extreme precipitation estimated for the Alabama rainfall atlas”
(Durrans & Kirby)



Methodology Differences

* DIFFERENCE 3 Post Analysis regionalization vs. regional L-
moments. This also affects Cl computation.

 DIFFERENCE 4 No explicit elevation adjustment in mapped
and gridded products vs PRISM-based
interpolation.
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Select Precip.net Atlas-14 Comparisons
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Select Precip.net Atlas-14 Comparisons
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Precip.net

EXxtreme Hrag
An Interactive VVek

-

About this Project Data & Products Daily Monitoring Documentation

Select Product ? Select Location? Double-click the map to place a marker, or enter address or latitude/longitude.

Extreme Precipitation . Locate by Address ? Locate by Lat/Lon ? Locate by State/County ?
Tables - HTML ? Map  Satellit 5 = W - B

Extreme Precipitation N
Tables - Text/CSV ?

Partial Duration Series -
by Point *

Partial Duration Series -
by Station 7

Distribution Curves -
Graphical ?

Distribution Curves -
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Intensity Frequency
Duration Graphs ?

Precipitation Frequency
Duration Graphs ?

Data Files 7 Oggle Map data ©2019 Imagery ©2019 TerraMetrics | Terms of Use | Report a map error
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Precip.net

Extreme Precipitation Tables
Northeast Regional Climate Center

Data represents point estimates calculated from partial di ion series. All precip are displayed in inches.
Smoothing  Yes
State Massachusetts
Location

Longitude  71.520 degrees West
Latitude 42.215 degrees North
Elevation 0 feet
Date/Time  Tue, 08 Oct 2019 09:05:49 -0400

Extreme Precipitation Estimates

Smin | 10min | 15min | 30min | 60min (120min 1hr 2hr 3hr 6hr | 12hr | 24hr | 48hr 1day | 2day | 4day | 7day |10day
1yr 029 | 044 | 054 | 071 | 089 | 1.13 1yr 0.77 1.07 1.31 165 | 2.10 | 268 | 292 1yr 237 | 281 | 325 | 391 | 456 1yr
2yr 035 | 054 | 067 | 089 | 1.11 1.40 2yr 0.96 1.29 1.63 | 204 | 256 | 323 | 3351 2yr 285 | 338 | 388 | 462 | 525 2yr
Syr 042 | 065 | 0.81 109 | 139 | 1.77 Syr 1.20 161 | 206 | 259 | 324 | 406 | 448 Syr 359 | 431 | 493 | 583 | 652 Syr
10yr | 047 | 074 | 093 127 165 | 211 | 10yr | 142 190 | 246 | 3.10 | 3.88 | 483 | 538 | 10yr | 427 | 5.17 | 590 | 695 | 7.68 | 10yr
25yr | 056 | 0.89 | 1.13 155 | 206 | 266 | 25yr | 1.78 | 236 | 3.11 392 | 491 | 608 | 6.86 | 25yr | 538 | 6.60 | 7.50 | 8.77 | 9.55 | 25yr
S50yr | 0.63 1.01 129 | 181 | 244 | 3.19 | S0yr | 2.11 | 279 | 374 | 471 | 587 | 724 | 826 | S0yr | 641 | 794 | 899 | 1047 | 11.26 | 50yr
100yr | 072 | 1.17 1.51 213 | 290 | 3.80 |100yr | 250 | 330 | 447 | 564 | 701 | 864 | 994 |100yr | 7.64 | 955 | 10.78 | 12.50 | 13.29 | 100yr
200yr | 0.82 | 134 | 1.74 | 249 | 344 | 454 |200yr | 297 | 390 | 535 | 6.75 | 839 | 1030 | 11.97 | 200yr | 9.11 | 11.51 | 12.93 | 1493 | 15.69 | 200yr
500yr | 099 | 164 | 2.13 | 309 | 432 | 575 |500yr | 3.73 | 487 | 6.78 | 857 | 10.63 | 13.00 | 1531 | 500yr | 11.51 | 14.72 | 16.46 | 18.88 | 19.54 | 500yr

Lower Confidence Limits

5min | 10min | 15min | 30min | 60min (120min lhr 2hr 3hr 6hr 12hr | 24hr | 48hr 1day | 2day | 4day | 7day | 10day
1yr 023 [ 035 | 043 | 057 | 070 | 094 Iyr 0.61 0.92 1.07 1.42 185 | 234 | 270 Iyr 207 | 260 | 296 | 359 | 4.11 1yr
2yr 034 | 053 | 065 | 088 1.08 127 2yr 093 124 145 1.91 244 | 313 | 340 2yr 277 | 327 | 376 | 446 | 508 2yr
Syr 038 [ 059 | 0.73 1.00 128 1.52 Syr 1.10 1.48 172 | 225 | 286 | 373 | 412 Syr 330 | 396 | 454 | 536 | 6.03 Syr
10yr | 042 | 065 | 0.80 1.12 145 1.73 | 10yr | 1.25 1.69 195 | 255 | 322 | 426 | 475 | 10yr | 377 | 457 | 524 | 6.15 | 6.85 | 10yr
25yr | 049 | 074 | 092 1.31 172 | 205 | 25yr | 149 [ 200 | 231 302 | 378 | 5.11 571 | 25yr | 452 | 549 | 633 | 7.38 8.10 | 25yr
S50yr | 053 | 081 1.01 1.46 196 | 233 | S0yr | 1.69 | 228 | 262 | 342 | 426 | 584 | 657 | S0yr | 5.17 | 632 | 732 847 | 922 | S0yr
100yr | 059 | 090 112 162 | 222 | 265 |100yr [ 192 | 259 | 297 | 3.87 | 4.81 6.69 | 753 |100yr | 592 | 724 | 846 | 9.75 | 10.50 | 100yr
200yr | 065 | 098 125 180 | 252 | 302 |200yr | 2.17 | 295 | 337 | 441 544 | 767 | 862 |200yr | 678 | 829 | 9.78 | 11.21 | 11.97 | 200yr
500yr | 0.75 111 143 207 295 359 |500yr | 255 | 351 398 | 524 | 641 921 | 10.28 | 500yr | 8.15 | 9.89 | 11.86 | 13.49 | 14.26 | 500yr

Upper Confidence Limits

S5min | 10min | 15min | 30min | 60min (120min 1hr 2hr 3hr 6hr 12hr | 24hr | 48hr 1day | 2day | 4day | 7day | 10day
1yr 032 [ 049 | 060 | 0381 1.00 1.19 1yr 0.86 1.17 1.37 1.76 | 229 | 292 | 3.14 1yr 259 [ 3.02 | 351 420 | 4.88 1yr
2yr 037 | 056 | 069 | 094 1.16 136 2yr 1.00 133 156 | 204 | 260 | 335 | 3.65 2yr 297 | 351 404 | 480 | 544 2yr
Syr 045 [ 070 | 0.87 1.19 1.51 1.78 Syr 131 174 | 204 | 262 | 331 439 | 4.86 Syr 389 | 467 | 537 | 634 | 703 Syr

10yr | 054 | 083 1.03 144 186 | 219 | 10yr | 1.60 | 2.14 | 250 | 3.18 | 396 | 539 | 606 | 10yr | 4.77 | 583 | 6.66 | 7.82 | 857 | 10yr
25yr | 0.69 1.05 130 186 | 245 2.88 | 25yr | 2.11 282 | 327 | 408 | 506 | 7.07 | 8.13 | 25yr | 626 | 7.82 | 8.87 | 1036 | 11.13 | 25yr
S50yr | 0.82 125 156 | 224 | 302 | 355 | 50yr | 261 347 | 402 | 494 | 606 | 869 | 10.15 | S0yr | 7.69 | 9.76 | 11.02 | 12.80 | 13.59 | 50yr
100yr | 1.00 150 188 | 272 | 373 437 |100yr | 322 | 427 | 494 | 598 | 729 | 10.68 | 12.71 | 100yr | 945 ([ 12.23 | 13.70 | 15.82 | 16.57 | 100yr
200vr | 120 1.81 229 | 331 | 462 | 539 [200vr | 399 | 527 | 609 | 724 | 875 [13.13 [ 1594 | 200vr | 11.62 | 1533 | 17.02 | 19.56 | 20.18 | 200vr
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Precip.net

Select station to view Partial Duration Series

Select Product ?
Extreme Precipitation Station ID Station Name Length of
Tables - HTML ? PDS
e o View PDS #190049 | ADAMS,MA 48 years
e Precip
Tables - Tm,csv ? View PDS #190120 AMHERST, MA 111 years
S viewPDs | #190190 | ASHBURNHAM, MA 67 years
by Point ? viewPDs | #190213 | ASHFIELD, MA 30 years
Partial Duration Series - viewpDps | #190218 | ASHLAND, MA 72 years
by Station ’ ViewpDs | #190257 | ATHOL,MA 29 years
Distribution Curves - viewPDs | #190408 | BARRE FALLS DAM, MA 49 years
?
Graphical ViewPDS | #190535 | BEDFORD,MA 51 years
Distribution Curves - viewpDs | #190551 | BEECHWOOD, MA 54 years
?
Text/TBL viewpDs | #190562 | BELCHERTOWN, MA 66 years
Intensity Frequency View PDS #190666 | BIRCH HILL DAM, MA 60 years
Duration Graphs ?
viewpps | #190736 | BLUE HILL, MA 103 years
Precipitation Freque?nr.y viewPDs | #190759 | BORDEN BROOK RSVR, MA 25 years
Duration Graphs
viewPDs | #190770 | BOSTON LOGAN INTL AP, MA 72 years
GIS Data Files * View PDS #190775 | BOSTON CITY WSO, MA 63 years
Regional/State Maps ? viewpDs | #190801 |BOYLSTON,MA 77 years
Cornell University !-{,'-.x Northeast Regjonal
g limate Center




Precip.net

Precipitation Distribution
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Precip.net

Intensity Frequency Duration - 100yr
(42.215N, -71.52W)
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Tables - HTML 7 i 5 5 3 m Conlidence Interval Limits
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Precip.net

Extreme Precipitation Extreme Precipitation Estimates
Tables - HTML ? 24hr 100yr

Extreme Precipitation
Tables - Text/CSV * (inches)
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About this Project
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Date: 2011-08-29
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' Extreme Precipitation in a Changing Climate

Info

FiE== ONRCS

(I Ml Recurrence:  100yr (1%) State:  NY - New York Station: Refresh Graph
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