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UK Hydrological Outlook

 Launched 2013 .
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Streamflow Forecasting
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Simplest method of forecasting.
Uses only streamflow data.
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Streamflow Forecasting
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Streamflow Forecasting
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Streamflow Forecasting
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Streamflow Forecasting
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Streamflow Forecasting
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North Atlantic Oscillation (NAO)

Dominant atmospheric circulation pattern in winter

Large pressure differences in Atlantic = +ve NAO

NW UK sees more rain

Small pressure
differences in
Atlantic = -ve
NAO

Westerlies
impact
southern
Europe

NW UK sees |
lessrain  #{
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North Atlantic Oscillation (NAO)

NAO in the UK & Streamflow
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NAO Analogue Forecasting

51 NAO hindcasts from the Met Office Glosea5 model
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NAO ESP Hindcast Results
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NAO ESP Hindcast Results
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NAO ESP Hindcast Results
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NAO ESP Hindcast Results

DJF CRPSS for NAO v Clim
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NAO ESP Hindcast Results

Density Plots
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NAO ESP Hindcast Results

DJF CRPSS for NAO v Clim
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Case Studies

2010-2011 (-ve NAO) [-3.3 CRU, -18.4 adjusted Gloseab5]
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Case Studies

2015-2016 (+ve NAO) [2.3 CRU, 8.6 adjusted Glosea5]
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3-month river flow outlook starting Dec 2015
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NAO driven ESP

3-month river flow outlook starting Dec 2015
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Operationalising the NAO forecasts

UK Centre for Outlook based on modelled flow from North Atlantic Oscillation historical climate analogues
Run for. o New” WinterNAO analogue orecasts —In Development
~ MetOffice 3
=" Period: December 2020 — February 2021 . . -
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Dec-Jan-Feb Precipitation anomaly (Northwest UK)
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River flows are likely to be above normal in the northern and western parts of the UK, as well as Q
in parts of southern England. Flows In central and south-eastern England are likely to be within @
the normal range. 3
This outlook is based on ensembles of historical sequences of Figure 1 shows the distribution of individual outcomes (shown as percentage of adjusted outcomes that fall into five categories that g
observed climate (rainfall and potential evapotranspiration), crosses) and the likelihood of different af are equally likely based on the observational dimate distribution
resampled according to the NAD index, that form input to a precipitation in the Northwest UK (as a difference from the long- (shown by the vertical grey lines on the graph). M
hydrological model. The outputs are the likelihoods of different term average). The black line shows the likelihood based only en o
outcomes for the average river flow over the three month winter past climate, using observations from 1950-2017, The grey line Figure 2 shows the outlook distribution for 64 catchments across M
forecast period at each location. The simulations are generated by shows the output from the Met Office GloSea long-range England and Wales. Each bar plot represents the likelihood of the O
the GRA) conceptual rainfall-runcff model calibrated on observed prediction system. The orange line shows the GloSea outputs lated river flow pared to the h ical river flow, for the
Tlows. adjusted to correct for known under-prediction of the size of same n-month period. The probabilities fall within five categories,
weather signals. The numbers in the top left represent the classified as: low, below narmal, normal, above normal and high.
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I
Comparing ULYSSES Global Hydrology Model Forecasts with ESP — May 2021

Calculated error metrics for each of the 4 o

ULYSSES models (HTESSEL, JULES, mHM, o
PGB) and the GR4J ESP for the May 2021 one-
month forecast. h E
Performance varied a lot by catchment, but o, EE— _

generally the ULYSSES models showed lower JULES and HTE(SS)EL show “sharp”
error than ESP. forecasts, mHM and ESP have wider

distributions, PGB in between

Mean Absolute Percent Error in May Forecast by Catchment
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g Generally JULES and PGB perform the
Catehment best, HTESSEL is often too wet
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Next Steps

Error Research — Can we Predict NAO ESP Predictability?
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Using NAO analogues for all seasons

when the winter NAO index is well above zero when the summer NAO index is well above zero

warmer
Temperature tendency E ::,:2,“ Temperature tendency E colder

Winter +ve NAO
= warm & wet

wetter

Precipitation tendency drier

Summer +ve NAO
=warm & dry

[T ey

when the summer NAQO index is well below zero
when the winter NAO index is well below zero

warmer

Temperaturs tendency E warmer Winter _Ve N AO Temperature tendency colder
= cold & dry

Summer —ve NAO

= cold & wet
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Further work with JULES




Thank you for listening
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