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MOTIVATION

* Our climate is nonstationary and
changing, not only in mean
conditions but in extremes as well.

* According to the National Climate
Assessment (NCA), climate change
is projected to alter the frequency.
severity, and seasonality of extreme

precipitation events across the US
(USGCRP 2017).

* Societal Implications: threats to
property. agriculture, infrastructure,
and human life

Figure Source: NOAANCDC based on data updated
from Kennedy et al. 2010 and retrieved from the NCA 2014



Research Goal:

improve our ability to monitor and track extreme precipitation
events over both space and time

Research Objectives:

1. present a gridded event-based climate indicator to capture the regional

variability of extreme precipitation events across the U.S.

2. Apply categorization scheme as a basis for a dataset intercomparison as an
assessment of observational uncertainty

METHODOLOGY

OBJECTIVE 2

OBJECTIVE 1

EXTREME PRECIPITATION
CATEGORIZATION SCHEME

L]

Precipitation Categories (P-Cats) based
on fixed 3-day total accumulated
precipitation thresholds

P-Cat 1: 100 < P < 200mm
PP-Cat 2: 200 < P < 300mm

P-Cat 3: 300 < P < 400mm
PIP-Cat 4: 400 < P < 500mm
PP-Cat 5: P = 500mm

Based on methodology sinmlar to the
Ramfall Category (R-Cat) scheme
introduced in Ralph and Dettinger
(2012), BAMS

DATASET INTERCOMPARISON [1998-2013] ‘

MAGNITUDE

FREQUENCY]

Annual and seasonal
cycle of the maximum
P-Cat events

* Frequency of P-Cat
occurrence annually.
seasonally. and regionally
across the CONUS

Quantitative Assessment of Observational Uncertainty




DATA

Agency Source Dataset Spatial Resolution Data Source

NASA TRMM Tropical Rainfall Measuring Mission ~ 0.25° x 0.25° satellite

OSU PRISM Parameter-Elevation Regressions on ~ 0.04° x 0.04° gridded in-situ station data
Independent Slopes Model

NASA MERRA-2 Modem Era Retrospective-Analysis 0.625°x0.5° global reanalysis
Version 2

NCEP NARR North American Regional Reanalysis  32kmx32km  regional reanalysis with

gauge data assimilation

NOAA GHCN-D  Global Historical Climatology in-situ station data

Network

P-Cat 1: 100 < P <200mm
= BIP-Cat 2: 200 < P < 300mm
MAXIMUM P-CATS

- BEP-Cat 4: 400 < P < 500mm
BP-Cat 5: P > 500mm
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Frequency Bias: difference between the mean annual frequency SEG—_——_——— ——
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PERCENTILE-BASED P-CAT
METHODOLOGY

( ‘\ (Pmipit:llion Percentile CONUS Return\
P-Cat 1: 100 <P < 200mm Category Threshold [Period
BIP-Cat 2: 200 < P < 300mm PCat 1 99.2850-99.9521 [1/140
P-Cat 3: 300 < P < 400mm P-Cat 2 99.9521-99.993? 1.-:2.!)90
mrGad s o) | | P Jpeoo e
MP-Cat 5: P > 500mm P-Cat 5 - 99,0996 1250140 [
\ fixed P-Cat thresholds ) \pememife thresholds (=99 percentile) ) P-Cat1 [9341<P<173.02 mm
P-Cat2 |173.02<P<24571 mm
P-Cat3 24571 <P <302 20 mm
/ \ /‘ \ P-Cat4 |302.20 <P <349 24 mm
P-Cat5 |P>34924 mm
newly defined

k P-Cat thresholds _/

All 3-day totals =0

2 - ing TRADM
record (1987- "lllﬂ'-} ug;;ﬂ-llll:'il
ggth
compute percentile range for each calculate value associated

fixed threshold over CONUS j \ with each percentile j

PERCENTILE-
BASED MAXIMUM@%W ,
P-CATS (1998 2015)-

P-Cat]l |B7.51 <P < 180.05 mm
4o [PCar? [130.05 =P =271 68 mm
[P-Catd 27168 <P <354 50 mm
[P-Card [35450 <P <4258Tmm
P-Cat5 [P=42587 mm

£3.41 <P = 173.02 mm
1 1702 <P=2457] mm
3 4571 <P 302.20 mm
30220 <P < 349.4 mm
5 P=349.24mm
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[NARR o . MEREA2
P-Cat]l [5205<P= 12465 mm . ' [pcarl foo2=p-11075mm
P-Card [124.65 <P = 18096 mm ' P-Cat2 [119.75 <P = 17698 mm
pCar3 [180.06=P=22404mm pCat3 17608 =P = 2140mm
[P-Catd 122404 < P < 260,56 mm [B-Cat4 [22140 <P 26333 mm |
PCas [P-28056mm DCats [P 26333mm




CONCLUSIONS & FUTURE DIRECTION

Objective 1: Event-based Indicator of Change in Extreme Precipitation
* The most extreme precipitation events oceur in the West due to landfalling atmospheric rivers and mn the
Southeast due to tropical systems

Objective 2: Dataset Intercomparison

*  All datasets capture the principle patterns of P-Cat climatology

* Higher resolution datasets most closely resemble gauge data, even after regridding

* Variability persists across the five-dataset suite in the frequency, spatial extent, and magnitude of events

« Some differences persist when extreme event definition is based on percentiles

Results of this analysis provide both a complete and infuitive way to interpret and visualize extreme
precipitation climatology across the CONUS and a clear intercomparison between various
precipitation estimation products,
Future Direction:
+ Employ this indicator as a climate model evaluation target
+ Investigate the meteorological mechanisms driving P-Cat events across the CONUS
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