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Usually we run JULES on a gridded system.

Each grid cell has 

• a column of soil with derived soil physics parameters (and 

e.g. Carbon content…..)

• a/several land cover type(s) (PFTs)

• met drivers (usually up or downscaled from a modelled 

product)

• no communication between neighbouring cells

We can then route our surface and subsurface flows to give streamflows (usually 

no further interaction with the land)

HRU or hillslope approach is different because

We cluster ‘SIMILAR’ grid cells together 

These clusters may then exchange water between them 

(communication)



Some existing clustering approaches:

All of these involve hydrology (as well as land)

Here we take the HYDROBLOCKS approach 

but apply only to the LAND parts of JULES



For basis of clustering code see: 

https://github.com/chaneyn/HydroBlocks

For unifhy see: https://github.com/unifhy-org



Initial POC: Plynlimon, Wales

50m resolution, total area =

(140*180*50m*50m) = 63km^2
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Credit: Google maps JULES CHESS fractions Dominant land type for use in clustering

NB soil ancils all 

the same!



Some clustering results: DEM

Lat and lon + elevation and slope + land cover



Some output results: snapshot soil moisture

Lat and lon + elevation and slope + land cover

Increasing 

complexity, but 

now we have 

no ‘truth’



Some output results: soil moisture

(Bell, V.A.; Davies, H.N.; Fry, M.; Zhang, T.; Murphy, H.; Hitt, O.; Hewitt, E.J.; 

Chapman, R.; Black, K.B. (2022). Collated neutron probe measurements and 

derived soil moisture data, UK, 1966-2013. NERC EDS Environmental Information 

Data Centre. https://doi.org/10.5285/450bb14b-c711-47af-8792-f9bd88482cd4)

Mix of results!

Remember: point probes 

are not representative of 

LRU average (or km grid 

cell!)

https://doi.org/10.5285/450bb14b-c711-47af-8792-f9bd88482cd4


Some output results: river flow

Hydrographs (daily m3/m3) 

for 2017 show NRFA obs in 

balck and model output in 

red. Hardly any difference 

for 10 or 63 LRU 

configurations



Next stop: the Thames! (to Reading)
Plynlimon 63km2

Thames to 

Reading 

10,450km2

Precip

100 LRU



Conclusions and future

• Plynlimon river results promising – indicate 10 
HRUs can be as good as 63 grid cells(?)

• Streamflow VERY sensitive to river routing 
resolution

• Thames results likely to be more interesting –
larger, more heterogenous etc

• Hope to answer:
• Is this a useful approach in JULES?
• WHICH characteristics are most 

important for LRUs?

Hydrographs for 1976 – 1980 (inc)

Black NRFA obs, red JULES_10LRU

Thames 

dem

100LRU
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Comparison with JULES GRIDDED

… is a bit tricky……



Some clustering results: snapshot precip
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llds lldslc

BUT WHAT about the precip for 10HRUs? smcl (layer 2 day 75) for 10 hrus ll, llds, llsd+lc covariates


