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The UKC2 systemDelivering 
the Prototype… 

[Juan Castillo et al.] 



A new km-scale coastal wave 
model 

[Andy Saulter]
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ATMOSPHERE-ONLY       UKA2

g: global (17km) OSTIA SST

h: UKO2 (1.5km) SST

OCEAN-ONLY        UKO2

g: global UM forcing

h:  UKA2 UM forcing

 

WAVE-ONLY      UKW2

g: global 17km UM winds

h: UKA2 1.5km UM winds

c: UKA2 1.5km UM winds + 
    UKO2 currents

l : UKA2 1.5km UM winds + 
    UKO2 currents + 
    UKO2 water levels

Proc_UKC2_WaveInput
5-day spin up required

 

OCEAN FEEDBACK
A-O UKC2ao

PARTIALLY COUPLED
O-W UKC2ow

FULLY COUPLED
A-O-W UKC2aow

UK ENVIRONMENTAL PREDICTION – UKC2 Toolkit

A O O W

A O

W
N.B. For future development:
Wave feedbacks in ocean

Hourly coupling via
OASIS3-MCT
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Unified Model



UKC2aow - UKW2g UKC2aow - UKW2h 

Impact on waves?
A “weather bomb”:

Dec 2014

UKC2aow



Impact of 
atm-wave 

coupling 
on winds

Dec 2014

Rougher surface than control constant
Smoother surface than control constant
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UKC2aow - UKA2h

UKC2aow



Impact of 
atm-wave 

coupling 
on waves

Winter storm Dec 2014

Obs
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The importance of 
wind forcing
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wind forcing



Current – wave interaction
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The importance of 
wind forcing



The importance of 
wind forcing



Summary
•UKC2 system provides valuable research tools to study 
air-sea-land interactions at high resolution 

• Initial studies illustrate a range of sensitivities to closer 
integration between model components

• Evaluation of impacts requires suitable experimental 
design and detailed analysis at local scales

• We are only just starting to scratch the surface here...
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The coastal 
environment 

What’s next?

Surface wave 
interactions 

Marine 
ecosystem 
feedbacks 

Putting it all together 
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