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INTENSE aimed to understand the nature and drivers of

extreme sub-daily rainfall

How has
sub-daily
extreme
precipitation
changed?

How do
large-scale
features of the
atmosphere and
oceans influence
extremes?

' How can we use
' information from |

climate models

. better to inform
. adaptation?

" How are extremes

related to

. temperature and

moisture?

How will

extremes likely
respond

to future warming?

— Lizzie Kendon and team,
Robert Dunn, Nigel
Roberts (UK Met Office)

— Stephen Blenkinsop,
Steven Chan, Liz Lewis,
Selma Guerreiro, Xiao-
Feng Li, Haider Alj,
Renaud Barbero, David
Pritchard, Roberto
Villalobos Herrera
(Newcastle University)

— Geert Lenderink, Jessica
Loriaux, Kai Lochbihler
(KNMI)

— Other INTENSE partners




GSDR- Global Sub-Daily Rainfall dataset -~26,000 stations (Lewis et al. 2019)
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1. Quality control of hourly data (Blenkinsop et al., 2017; 1JC & Lewis et al., 2018, JH)
2. Adapted checks to work globally using ETCCDI daily indices (Lewis et al., submitted)

Site specific tests Nearby gauge comparisons
* rain gauge metadata, « Statistical test of consistency with nearby
 implausible large values (1h & 24h records) gauges but problematical for extremes in
» Monthly maximum 1-day precipitation summer/autumn therefore only partially
* long dry periods due to gauge malfunction applied

» accumulated totals (often at 9am)
* repeated values
» Change in resolution
* Duplicate records

T ~

Multiple QC flags applied to each hour for each test

~

Automated rule base to define exclusions
For example:
« all implausible hourly totals
* “large” hourly totals if in winter at 9am after =223 dry hours
* “large” hourly totals if after gauge non-operation (long dry spell)




Journal of Hydrology 564 (2018) 930-943

Contents lists available at ScienceDirect

Journal of Hydrology

journal homepage: www.elsevier.com/locate/jhydrol

Research papers

A rule based quality control method for hourly rainfall data and a 1 km )
resolution gridded hourly rainfall dataset for Great Britain: CEH-GEAR1hr %
Elizabeth Lewis™", Niall Quinn”, Stephen Blenkinsop®, Hayley J. Fowler”, Jim Freer™",

Maliko Tanguy’, Olivia Hitt", Gemma Coxon”, Paul Bates™, Ross Woods“*
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Fig. 11. Average distance to an hourly gauge for each grid square over the period 1990-2014 and for the years 1990 and 2014 respectively.



Climate Dynamics
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GSDR- Global Sub-Daily Rainfall dataset -~26,000 stations (Lewis et al. 2019)
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Sub-Daily Extreme Precipitation Indices

Monthly and annual maximum 1-hour precipitation Maximum indices
Monthly and annual maximum 3-hour precipitation
Monthly and annual maximum 6-hour precipitation
Percentage of daily total that fell in the monthly maximum 1-hour precipitation

Monthly and annual 95t percentile (1-, 3-, 6-hour) Percentile indices
Monthly and annual 99t percentile (1-, 3-, 6-hour)

Monthly and annual total from hours > 95th percentile (1-, 3-, 6-hour)
Monthly and annual total from hours > 99th percentile (1-, 3-, 6-hour)

Monthly likely wettest hour within a day Diurnal cycle indices
Monthly likely driest hour within a day

Dispersion around monthly likely wettest hour within a day

Simple hourly precipitation intensity index

Maximum length of wet spell, maximum number of consecutive hours = 1mm

Monthly and annual count of hours = 10mm Frequency/threshold indices
Monthly and annual count of hours = 20mm

Monthly and annual total precipitation in wet hours General indices
Monthly and annual number of wet hours
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Monthly Rx1hr Time Series and Timing of Maximum Rx1hr (2000-)
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We have collected a global sub-daily precipitation dataset, and applied automated
quality control

We have ~16,000 gauge records > 1yr data, ~11,000 > 10yr data

We have calculated sub-daily extreme precipitation indices at the station-level and gridded
indices under development to be hosted on the DWD and CLIMDEX websites

We are developing a set of climate model evaluation metrics/indices for assessment of high
resolution simulations and satellite data products

Hourly observations have contributed to correcting a new blended 3hr precipitation product

DWD and Copernicus are hosting the hourly gauge data (most not public) and an associated
website with metadata (in progress).

There is great potential for further analysis and development of scientific studies
using this new dataset
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INTENSE publications (2020)
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INTENSE publications (2019b)

* Allan, R.P, Blenkinsop, S., Fowler, H.J., Champion, A. 2019: Atmospheric precursors for intense
summer rainfall over the UK. International Journal of Climatology, DOI: 10.1002/joc.6431.

* Alexander, L., Fowler, H.J., Bador, M., Behrangi, A., Donat, M., Dunn, R., Funk, C., Goldie, J.,
Moon, H., Seneviratne, S.l., Venugopal, V. 2019: On the use of indices to study extreme
precipitation on sub-daily and daily timescales. Environmental Research Letters, 14, 125008,
DOI: 10.1088/1748-9326/ab51b6.

* Barbero, R., Fowler, H.J., Blenkinsop, S., Westra, S., Moron, V., Lewis, E., Lenderink, G.,
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of hourly and daily precipitation extremes in different climatic regions. Weather and Climate
Extremes, 26, 100219, DOI: 10.1016/j.wace.2019.100219.
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INTENSE publications (2018a)

* Ali, H., Fowler, H.J., Mishra, V. 2018. Global observational evidence of strong linkage between
dew point temperature and precipitation extremes. Geophysical Research Letters, 45, 12320
12330, DOI: 10.1029/2018GL080557.
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* Chan, S.C,, Kahana, R., Kendon, E.J., Fowler, H.J. 2018. Projected changes in extreme
precipitation over Scotland and Northern England using a high-resolution regional climate
model. Climate Dynamics, DOI: 0.1007/s00382-018-4096-4.

* Kendon, E.J., Blenkinsop, S., Fowler, H.J. 2018: When will we detect changes in short-duration
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* Forestieri, A., Lo Conti, F., Blenkinsop, S., Fowler, H.J., Noto, L.V. 2018: Regional frequency
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International Journal of Climatology, DOI: 10.1002/joc.5400.

* Forestieri, A., Arnone, E., Blenkinsop, S., Candela, A., Fowler, H.J., Noto, L.V. 2018: The impact of
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Guerreiro, S., Fowler, H.J., Barbero, R., Westra, S., Lenderink, G., Blenkinsop, S., Lewis, E., Li, X.-
F. 2018. Detection of continental-scale intensification of hourly rainfall extremes. Nature
Climate Change, 8(9), 803-807, DOI: 10.1038/s41558-018-0245-3.
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INTENSE publications (2016-17)

* Lochbihler, K., G. Lenderink, and A. P. Siebesma (2017), The spatial extent of rainfall events and
its relation to precipitation scaling, Geophys. Res. Lett., 44, doi:10.1002/2017GL074857.

* Lenderink, G., Fowler, H.J. 2017. Understanding Precipitation Extremes. Nature Climate
Change, 7, 391-393, doi:10.1038/nclimate3305.
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* Blenkinsop, S., Lewis, E., Chan, S., Fowler, H.J. 2016. Quality control of an hourly rainfall dataset
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* Chan, S.C,, Kendon, E.J., Roberts, N.M., Fowler, H.J., Blenkinsop, S. 2016: Downturn in scaling of
UK extreme rainfall with temperature for future hottest days. Nature Geoscience, 9, 24-28,
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P.A., Sarojini, B.B., Becker, A., Dai, A., Durack, P.J., Easterling, D., Fowler, H.J., Kendon, E.J.,
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