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___ Climate change intensifies the
- hydrological cycle
1

Understanding past changes in
. extreme events is critical

Ana|y5|s is I|m|ted by the brevity

- and sparsity of observations

-

Ensemble approaches boost the
sample size and have global
coverage
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Because weather is stochastic, the observed record is only a
single occurrence out of the many that could have happened

Archived weather forecasts (hindcasts) can be used as ‘alternative s
~ realities’ — different versions of the past (Brink, 2004; 2005) .

- Called UNSEEN: UNprecedented Simulated Extreme Ensemble

— see the UK Met Office infographic or YouTube video

-



https://doi.org/10.1029/2004GL020610
https://doi.org/10.1002/joc.1155
https://www.nature.com/articles/s41467-017-00275-3
https://www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/pdf/research/wcssp/unseen-infographic.pdf
https://www.youtube.com/watch?time_continue=82&v=ZjGcf7FQMM0&feature=emb_logo
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UNSEEN has reduced uncertainty in estimates of storm surge levelsi2,
global ocean wind and wave extremes24=2, and losses from windstorms&.

UNSEEN enhances food security through better drought exposure
estimatesg?2 and helped policy makers by anticipating unprecedented
extremes, such as floods in the UK12 and heatwaves in Chinail
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Gap: UNSEEN has not yet been applied to detect trends In climate
extremes over the last decades

RQ: How have 100-year extremes changed over
the last 35 years?



https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2004GL020610
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https://doi.org/10.1002/asl.891
https://doi.org/10.1088/1748-9326/aa6cb9
https://doi.org/10.1175/JAMC-D-19-0096.1
https://www.nature.com/articles/s41467-017-00275-3
https://doi.org/10.1007/s00382-018-4281-5

UNSEEN data
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Case study: Norway and
Svalbard extreme
precipitation, but the
approach is transferable
globally also to other climate
variables!

SON-3DP ensemble forecasts (mm)
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We pOOI 25-member 25 members * 4 lead times
seasonal forecasts and four
lead times (ECMWEF SEASS)

to boost the sample size
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Independence (| e. IS each event unique?):.

In these regions, precipitation has low predictability after two
weeks -> we removed the first month of the forecasts

- 2. Model stability:

We do not find a difference In the 3-day Autumn extreme
precipitation distribution between different lead times
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Method [l Observed UNSEEN-trends
b Svalbard

Norway: Iarge reduction
In uncertainty compared
to observed

Svalbard: trend could not
.« be constrained before
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Observed: 4%
(_270A) to 34%) 1990 2000 2010 1980 1990 2000 2010

e I 1 I s —~100-year event in 1981
-> 40 years in 2015

Three-day precipitation (mm)- 2

UNSEEN-trend: 2%
(—=3% to 7%)

10 100 1000 0 100 1000
Return period (years) Return period (years)

a,b, The change m, )0

( c,d, In addition to the change in 100-year precipitation, the entire
day preC|p|tat|on over 19

GEV distribution is plotted for the covariates 1981 and 2015 over
(c) Western Norway and (d) Svalbard. Solid lines and dark shading

(black indicate the trend and uncertainty of the UNSEEN-trends approach
circles). Note, for Svalbard no gridded precipitation record is and dashed lines with light shading (in ¢) indicates the trend and
available. uncertainty range based on observations.

tr'ends in extreme precipitation, as compared to trend
SIS based on the precipitation record.

| Method: GEV distribution including time covariate.



-~ and stable over lead times
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- Céts’ we can generate 100 ‘alternate realities’ _
of the last 35 years

‘We can do this because the forecasts are independent

~__Our results highlight the strength of UNSEEN-trends in

guantifying and explaining rare climate extremes




