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bias b depends on lead
time τ

I ∂b/∂τ 6= 0
I drift

separate bias correction for
each lead time:
non-parametric [ICPO, 2011]

fit curve to b (τ):
parametric approach [Gangsto

et al., 2013]

additional term for trend
correction [Kharin et al., 2012,

Fučkar et al., 2014]

parameter depend on
initialization time t [Kruschke

et al., 2015]

D(τ, t) = a0 (t) + a1 (t) τ + a2 (t) τ2 + a3 (t) τ3
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Introduction

Parametric drift correction on
different spatial scales

for global mean temperature [Kharin et al., 2012]

for spatially smooth variables [Kruschke et al., 2015]

potential problems on small scale are:

I data on small scale can be noisy: parameter estimation can be difficult
I data on small scale can have wrong trend: correction approach can

lead to artificial skill

does the best choice of the parametric model depend on the spatial
scale?
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Data

yearly mean near surface temperature (tas)

observation

HadCRUT4 [Jones et al., 2012]

5◦ × 5◦ grid

model simulations

decadal hindcasts with MPI-ESM, 10 ensemble members

full-field initialized with ERA in the atmosphere and ORA S4
[Balmaseda et al., 2013] in the ocean

integrated at T63: ≈ 1.85◦ grid
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Method: bias adjustment

correction is done for yearly mean values

leave one out for the adjustment

non-parametric drift correction [ICPO, 2011]

separate bias correction for each lead time

parametric drift correction [Kruschke et al., 2015]

D(τ, t) = a0 (t) + a1 (t) τ + a2 (t) τ2 + a3 (t) τ3

D(τ, t) = (b0 + b1t) + (b2 + b3t)τ + (b4 + b5t)τ2 + (b6 + b7t)τ3
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Method: verification

verification [Illing et al., 2014]

using mean square error skill score (MSESS) comparing forecast (FC)
and reference (REF)

MSE =
1

n

∑
t

(Ht − Ot)
2

MSESS = 1− MSEFC

MSEREF

for example:

FC: non-parametric, REF: climatology

FC: parametric, REF: climatology

FC: parametric, REF: non-parametric
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Results: global mean
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Results: 20◦grid
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Results: 20◦grid

Can parameters estimated on small scales?
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Results: 5◦grid

Adjustment and verification on small scale

90°S

60°S

30°S

0°

30°N

60°N

90°N

0° 60°E 120°E 180° 120°W 60°W0°

MurCSS

2_5_tas_user-b324056_tas_poly3_loo_r72x36.output_mpi-esm-lr_dffs4e_vs_
user-b324056_tas_leadtime_loo_r72x36.output_mpi-esm-lr_dffs4e_1960-2004_

msss.nc_masked_

−1.0

−0.8

−0.6

−0.4

−0.2

0.0

0.2

0.4

0.6

0.8

1.0

leadyears 2-5

FC: parametric,
REF:
non-parametric

data quality?

does the forecast system has skill on the 5◦grid boxes?
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Results: different parametric models

which parametric model?

D1(τ, t) = (b0 + b1t) + (b2 + b3t)τ + (b4 + b5t)τ2 + (b6 + b7t)τ3

D2(τ, t) = (c0 + c1t)
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Summary

parametric drift correction shows higher skill than non-parametric
method

non-significant on global scale

improvement on e.g. 20◦grid

improvement does not depend on the grid where parameter
estimation is done

skill enhancement on 5◦grid
I is this skill of the forecast system true?

third order polynomial shows slight benefits only on small scales

Thank you
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