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o We want to have runoff datafields for
regional ocean downscaling

@ But such fields would require running a
regional hydrology model with the same
atmospheric forcing as the ocean model
(costly and complicated)
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o We want to have runoff datafields for
regional ocean downscaling

@ But such fields would require running a
regional hydrology model with the same

atmospheric forcing as the ocean model
(costly and complicated)

@ Is there another way ?

@ The entire concept is based on the fact
hindcast simulations are tuned and work,
with a reference runoff (usually a
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e What about simply using the runoff fields

from the climate model that forces the
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e What about simply using the runoff fields

from the climate model that forces the
downscaling simulations ?

e Two problems, it is not on the same grid,
and it can not be interpolated
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e What about simply using the runoff fields

from the climate model that forces the
downscaling simulations 7

Two problems, it is not on the same grid,
and it can not be interpolated
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s It can not be interpolated because unless
o atmospheric fields, runoff is not a

continuous but a discrete field
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e What about simply using the runoff fields
from the climate model that forces the
downscaling simulations 7

e Two problems, it is not on the same grid,
and it can not be interpolated

@ It can not be interpolated because unless
atmospheric fields, runoff is not a
continuous but a discrete field

e But we can extract the runoff of the
regional area and re-route it
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@ This first step works, conservation is
excellent
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@ This first step works, conservation is
excellent

o But it is totally biased when compared

with a climatology (i.e.: Dai & Trenberth)
during the historical period
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@ This first step works, conservation is
excellent

o But it is totally biased when compared

with a climatology (i.e.: Dai & Trenberth)
during the historical period

@ Usually, climate models over estimate the
runoff, by up to 50%
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@ This first step works, conservation is
excellent

o But it is totally biased when compared
with a climatology (i.e.: Dai & Trenberth)
during the historical period

@ Usually, climate models over estimate the
runoff, by up to 50%

@ The geographical distribution is also biased
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@ This first step works, conservation is
excellent

o But it is totally biased when compared
with a climatology (i.e.: Dai & Trenberth)
during the historical period

@ Usually, climate models over estimate the
runoff, by up to 50%

@ The geographical distribution is also biased

@ Can we apply a bias correction ?
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60° N

o A simple bias correction is to apply a
constant coefficient

40° N

o But this does not correct geographical
distribution biases

@ So we collide on the same issue, runoff is a
discrete field, not continuous
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60° N

o A simple bias correction is to apply a
constant coefficient
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o But this does not correct geographical
distribution biases

@ So we collide on the same issue, runoff is a
discrete field, not continuous

@ Further, a river can arrive at a given grid
point in the climate model and in another
in a reference
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60° N

A simple bias correction is to apply a
constant coefficient

o But this does not correct geographical
distribution biases

So we collide on the same issue, runoff is a
discrete field, not continuous

@ Further, a river can arrive at a given grid
point in the climate model and in another
in a reference

@ We need a geometry that allows a

& comparison
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until all coastal grid points are counted
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60° N

o We move along the coast of the IBI grid,
until all coastal grid points are counted

e This gives us a pointer of the “numerical
coast”

@ The starting point of this pointer, is

chosen as a physical geographical corner of
the domain
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o We move along the coast of the IBI grid,
until all coastal grid points are counted

This gives us a pointer of the “numerical
coast”

The starting point of this pointer, is

chosen as a physical geographical corner of
the domain

We cumulate runoff along this pathway,
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for mean values of the historical period for
climate model runoff, and reference (Dai
& Trenberth)
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@ One can now compare the
reference runoff (black) and
the re-routed NorESM runoff
(red)
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x(1) = notnor (i) /max(normnofr)
y(i) =

ref;’unoff(i)/max(ref;'unoff)
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N0 runofr (1) / Max(Noryunofr )
y(l) _ refrunoﬁ(i)/max(refrunoff)
y(i) = a3x3(i) + axx®(i) + arx(i) + ao
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@ The assumption is that this set of polynomial
coefficients is valid, regardless of seasonal or
inter-annual variability

as . . .

2 o It works rather nicely since it (almost) keeps the
ay monotonicity of the cumulated runoff distribution
ag @ At the very end, a constant factor is applied

@ All this tuning is made during the historical time
period, and extended to the projections
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@ Runoff against latitude
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@ Runoff against latitude

o Black: NorESM, Red:
Corrected-NorESM, Blue:
Reference IBI hindcast runoff
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2000

@ Runoff against latitude

o Black: NorESM, Red:
Corrected-NorESM, Blue:
Reference IBI hindcast runoff

4000

@ The correction pushes the
NorESM runoff distribution
towards the reference one
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