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& l-Introduction

Autho ) o Future climate scenarios, which are simulated by Regional
m@ot%mm, ~ Climate Models (RCMs), are often used as input in hydrological
f : &> models. These models are then used to study the effects of a

changing climate on our water resources. Yet, RCM models face

crucial biases, such as systematic wet or cold biases during winter,

which are caused by an inadequate parameterization or by an

inaccurate representation of physical processes in the RCMs .

In this study, copula-based methods are used to correct for biases
in precipitation and temperature timeseries, which are simulated by
an ensemble of 11 different RCMs for five Swedish catchments,
under varying climate conditions. Univariate quantile mapping is
used as a benchmark model.

Due to the fact that observations cannot be used to assess the
performance of these methods under future climate conditions, we
hereby use a pseudo-reality approach.

2- Approach

* The Copula of (X3, X5, ..., X;,) is defined as the joint cumulative distribution of (Uy, Uy, ..., Uy):
C(uq, Uy, oo, Uy) = Pri(U; < ug, Uy S uy, .., Uy < uy)l

C(uqg, Uy, oo, Upy) = Pr[(x1 < F[ YU, X, < F5Y(U,), .., X, < Fn—l(Un))]

Correspondence:

eAutoregressive integrated moving average model (ARIMA)(p,d,q) in which:
p is the number of autoregressive terms.
d is the number of nonseasonal differences needed for stationarity.
g is the number of lagged forecast errors in the equation:
o = u+ ¢yi1t -+ dpYip — 01601 — - — €4
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* The idea of quantile mapping is o correct the cumulative distribution function (CDF) of the model,
to agree with the observational CDF.

T e X
Afjfll(a.thns. ‘:‘"" g & . e Assuming that the future climate models are independent from each other and are plausible realization of
1 o A , . : -'. the future climate; one can consider one future RCM, as the proxy to another.
Uppsala Universit) (23,
. '.‘. } -, 4
A/F.Water’a'fi indscap -

2 Niels Bohr Insti | 7
| 3 ¥. -
1zards and‘ﬁisaster Scien

° — M — 1 — Z?=1(Pi_0i)2
RMSE = , " NSE =1 S (6007

-

den

GLOBAL SCALE

REGIONAL SCALE

CATCHMENT SCALE

Figl: Schematic Modeling Chain of
the Climate Variable Transfer from
GCM to Catchment scale
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4.3- Quantile Mapping
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5- Preliminary Results:

Autocorrelation, has negative impact on
copula multivariate distribution modeling.
If autocorrelation could be removed from
the timeseries, Copula distribution mapping
outperforms quantile mapping.

ARIMA synthesized timeseries, can be used
to remove autocorrelation in the timeseries.
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