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Extreme events
Through a precipitation lens

1. Defining extreme events
2. Observing extreme events

3. Absolute questions, relative
answers

4. Scales of relevance: Going from
global projections to local impacts



Challenges
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Approaches in IPCC AR5

Indices for climate extremes, such as defined by the
Expert Team on Climate Change Detection and Indices (ETCCDI)

Extreme value analysis =2 Return values/periods



Extreme precipitation projection from
HadCM (~1998)
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CMIPS Multi-model mean extreme precip change
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Possible role for convective organization
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Definition of extremes matters...
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produce misleading results when applied to climate change
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Definition of extremes matters ...

Heavy summer precipitation changes from ENSEMBLE RCM simulations (SRES A1B )
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Definition of extremes matters ...

* Climate Extremes Indices as defined by the Expert Team on
Climate Change Detection and Indices (ETCCDI) or Sector-
Specific Climate Indices (ET-SCI)

* Percentile Indices, e.g. p97.5, p99

e Extreme Value Statistics ( e.g., return value estimation
based on Generalized Extreme Value Distribution)

Approaches are complementary and should be used according
to given context or scientific question



Expert Team on Climate Change Detection and Indices (ETCCDI) G

http://etccdi.pacificclimate.org/list_27_indices.shtml

developed an internationally coordinated set of climate indices
- core set consists of 27 descriptive indices
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Indices for Climate Extremes (IPCC AR5)

Box 2.4, Table 1| Definitions of extreme temperature and precipitation indices used in IPCC (after Zhang et al., 2011). The most common units are shown but these
may be shown as normalized or relative depending on application in different chapters.

Index Descriptive name Definition Units Figures/Tables Section

TXx Warmest daily Tmax Seasonal/annual maximum value of daily maximum C Box 2.4, Figure 1, Figures 9.37, Box 2.4,9.5.4.1,10.6.1.1,
temperature 10.17,12.13 12433

TNx Warmest daily Tmin Seasonal/annual maximum value of daily minimum HE Figures 9.37,10.17 9.5.4.1,10.6.1.1
temperature

TXn Coldest daily Tmax Seasonal/annual minimum value of daily maximum °C Figures 9.37,10.17, 12.13 9.5.4.1,106.1.1,12.433
temperature

TNn Coldest daily Tmin Seasonal/annual minimum value of daily minimum G Figures 9.37,10.17, 12.13 9.5.4.1,106.1.1
temperature

TN10p Cold nights Days (or fraction of time) when daily minimum Days (%) | Figures 2.32,9.37,10.17 2.6.1,9.5.4.1,10.6.1.1,
temperature <10th percentile Tables 2.11,2.12 11.3.2.51

TX10p Cold days Days (or fraction of time) when daily maximum Days (%) | Figures 2.32,9.37,10.17,11.17 | 2.6.1,9.5.4.1,10.6.1.1,
temperature <10th percentile q32.54;

TN9Op Warm nights Days (or fraction of time) when daily minimum Days (%) | Figures 2.32,9.37,10.17 26.1,95.4.1,106.1.1,
temperature >90th percentile Tables 2.11,2.12 113251

TX90p Warm days Days (or fraction of time) when daily maximum Days (%) | Figures 2.32,9.37,10.17,11.17 | 2.6.1,9.5.4.1,10.6.1.1,
temperature >90th percentile Tables 2.11, 2.12 i ol |

FD Frost days Frequency of daily minimum temperature <0°C Days Figures 9.37,12.13 2.6.1,95.4.1,106.1.1,

Table 2.12 12433
TR Tropical nights Frequency of daily minimum temperature >20°C Days Figures 9.37,12.13 9.54.1,12433
RX1day | Wettest day Maximum 1-day precipitation mm Figures 9.37,10.10 2.6.2.1,95.4.1,106.1.2,
Table 2.12,12.27 12455
RX5day | Wettest consecutive five days | Maximum of consecutive 5-day precipitation mm Figures 9.37, 12.26, 14.1 954.1,106.12,12.455,
14.21

SDII Simple daily intensity index Ratio of annual total precipitation to the number of | mmday™ | Figures 2.33,9.37, 14.1 2.6.2.1,9.5.4.1,14.21
wet days (=1 mm)

R95p Precipitation from very wet Amount of precipitation from days >95th percentile mm Figures 2.33,9.37,11.17 26217954 1°1132'54

days Table 2.12

cbD Consecutive dry days Maximum number of consecutive days when Days Figures 2.33, 9.37, 12.26, 14.1 2.6.2.3,9.5.4.1,12.455,

precipitation <1 mm 14.2.1

- No drought index

IPCC 2013

- More application relevant indices to support adaptation



Chapter 9
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Evaluation of Climate Models
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. Need for better global coverage of observations and improvement of reanalysis products

Model and reanalysis performance depends on region and index under consideration
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20-year return period of max
5-day precipitation
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Observational datasets disagree

on extremes
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ARain rate (%/K)

Observational datasets disagree
on extremes
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Coldest daily Tmin (TNn)

Extreme temperature

Warmest daily Tmax (TXXx)
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Projected extreme precipitation change
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Robust signal for spatially aggregated extremes
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Getting to the scales of impacts ...

—




Extreme Precipitation — High-Resolution
Terram helght (m)
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Key points

 Defining extremes is important

- For many questions, the answer depends on the
definition
- Dedicated metrics for evaluating extremes are essential

* Observing extremes is challenging
- And often there is a scale mismatch from models

» Climate models don’t capture extremes defined by
absolute thresholds well

- We have more confidence in relative behavior than
absolute

* Providing answers on impact-relevant scales is a
challenge
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Inter-annual variability of extremes is bigger
than climate change response
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Models agree with observations on heavy precipitation
between than observations agree with each other
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Extreme precipitation change
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