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Abstract. Generation of a Mediterranean long-term (1958—- Peninsula and the Balearic Islands, evaluating its reliability

2001) homogeneous high resolution environmental databasagainst long-term in-situ observations from Iberia. Further-

constituted the main objective whitin the HIPOCAS Project. more, the HIPOCAS significant improvement in comparison

The high number of parameters included in this database alto NCEP/NCAR and ERA global reanalysis is evaluated.

lows a complete characterization of Mediterranean storms.

In this paper, the HIPOCAS precipitation reliability over

the Iberian Peninsula and the Balearic Islands is evaluate§ Data and methodology

against long-term in-situ observations from Iberia. In or- op o 4 ysncAg long-term database is the result of an atmo-

a%g)cgrg\?.d? a more complete study, comparisons of thespheric hindcast performed over the whole Mediterranean
. |eq with NCEP/NCAR and_ ERA global re?‘”a'.' Basin. In order to produce the 44-year (1958-2001) hind-

ysis show the important improvement in the characterisation

of the observed precipitation introduced by the HIPOCAS ca;]stlthtlavlreglonal atmosbphgrlc model REI\/(IjObwas usgdd. Tue
hindcast. whole Mediterranean basin was covered by a grid wit

horizontal resolution of 05<0.5° (roughly 50«50 kn).
NCEP/NCAR global reanalysis (Kalnay et al., 1996) were
used as initial and boundary conditions. An spectral nudg-
1 Introduction ing technigue was applied to keep the regional run close
to the imposed time-variable large-scale atmospheric states
In general terms, the major methodological drawback for aProvided by the NCEP forcing. Further information on the
long-term assessment of regional climate and its variabilityHIPOCAS Mediterranean data base and its generation can
comes from the lack of suitable observation or simulatedPe found in Sotillo et al. (2005).
data. It is well known that the coarse spatial resolution of A high-resolution daily precipitation data base derived
global reanalysis make these data sets a not completely adtom in-situ measurements coming from more than 4000
equate tool to characterize regional prevailing atmospheri@tations of the Spanish Meteorological Service (Instituto
conditions over areas marked by complex orography andNacional de Meteoroldg, INM) have been used to vali-
land-sea distributions such as the Mediterranean Basin. Iflate the HIPOCAS precipitation. Further information about
that sense, the generation within the HIPOCAS Projectthe observed precipitation data set can be found in Luna
framework of a Mediterranean long-term (1958—2001) ho-and Almarza (2004). In order to validate the HIPOCAS
mogeneous high resolution atmospheric database comes tindcasted precipitation, 41-yr (1961-2001) winter observed
overcome the above-referred shortcomings providing a uselberian monthly Precipitation data set (hereafter, IPD) was
ful data set for regional studies. The present contribution isused. To this aim, the original daily data was interpolated to

concerning to the HIPOCAS precipitation over the Iberian the HIPOCAS grid and monthly-accumulated precipitation
values obtained. Additionally, monthly precipitation from

Correspondence tayl. G. Sotillo NCEP/NCAR (Kalnay et al., 1996) and ERA (Gibson et al.,
(marcos@puertos.es) 1997) global reanalyses were also interpolated from their
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Fig. 1. Winter spatial distributions of monthly mean precipitation fields (mmYafiPD; (b) HIPOCAS;(c) NCEP andd) ERA.

original resolution (around 200 km and 125 km, respectively)behaviour between the Atlantic and Mediterranean areas of
to the HIPOCAS grid and were used in order to complete thethe Iberian Peninsula. The analogous HIPOCAS precipita-
HIPOCAS validation. tion field (Fig. 1b) shows well agreement, not only in the
In order to validate the HIPOCAS winter precipitation spatial gradient but also in the absolute precipitation val-
dataset several products were derived. A general descripdes. Similar comparison was performed using the NCEP
tion of HIPOCAS, NCEP, ERA and IPD datasets was madeand ERA global reanalysis data sets (Figs. 1c and d), show-
by means of statistics such as precipitation means and rodng similar spatial distributions with the maximum clearly
mean squared error (RMSE). The temporal evolution of thelower than the observed IPD and hindcasted HIPOCAS. The
spatial average bias and RMSE were derived to evaluate thRMSE spatial distributions (Figs. 2b and c) show slight en-
different model performance ability. Likewise, a principal hancement of ERA versus NCEP which is largely improved
component analysis (PCA) with a varimax orthogonal rota-by the HIPOCAS performance (Fig. 2a).
tion procedure was applied to the databases in order to eval- From the rotated PCA to IPD and HIPOCAS fields, five
uate the different model performance ability in reproducing rotated PCs, explained 90.4% of the total variance, of both
the observed spatial precipitation patterns, as well as theifields were selected. Comparisons of simulated (Fig. 3) and
temporal evolution. observed (not shown) patterns illustrate how the HIPOCAS
hindcasted field largely captures the main characteristics of
the IPD field. The HIPOCAS patterns reproduce reason-
3 Results ably accurately observed regional characteristics linked to
the main orographic features in the study domain. High
This validation was performed through comparisons with thetime correlation values obtained between both PC time series
observed IPD set taking into account the described methodpoint out high degree of similarity between them corroborat-
ology. The 41-winter monthly mean IPD precipitation field ing the model performance ability. Spatial distribution for
(Fig. 1a) shows the well-known differences in precipitation time correlations between the observed and the HIPOCAS
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Fig. 2. Root mean squared error (mm) betwéahlPD and HIPOCAS fields(b) IPD and NCEP fields anft) IPD and ERA fields.

precipitation fields (Fig. 4) highlights strong agreement be-4 Conclusions

tween both fields showing a clear E-W gradient with an

increased westward correlation. Whereas the highest val® general description of the Iberian winter precipitation
ues (higher than 0.80) are located over the western side ofeproduced by the Mediterranean HIPOCAS data base is
the Iberian Peninsula, the lowest ones are located along thehown. The HIPOCAS performance is validated through
Mediterranean coast, specially in its southeastern part. Thi§omparisons between such hindcasted data and the observed
area shows low winter precipitation records (as can be seelP’D observed precipitation fields, highlighting the existence
in Fig. 1a), and it is characterized by a seasonal maximun®f @ very good agreement in terms of not only spatial and
in autumn, being this maximum linked to strong convective time distribution, but also in terms of total amount of precip-
storm activity related to the typical intense Mediterranean ci-itation. The importantimprovement in the characterisation of
clogenesis (Valero et al., 2004). It is also worth to mentionthe observed precipitation introduced by the HIPOCAS hind-
that other HIPOCAS validation works focused on variablescast in relation to the global reanalyses is also highlighted. It
such as the 10-m wind field, waves and sea level data, havis Worth to finally note that the strength in terms of confi-
also identified the southeastern Iberia as an area where ttéence on the HIPOCAS precipitation data set resulting from

HIPOCAS hindcast does not present its better performancéhe performed validation over Iberia along with the proved
(Sotillo et al., 2005). remarkable improvement in regards with the global reanaly-

sis data sets, allow to recommend its use in regional Mediter-

In order to provide a more complete view of the NCEP, ranean climate studies. Furthermore, its use may be even
ERA and HIPOCAS performances that allow the observedhelpful in climatological studies focused on specific areas,
Iberian precipitation field along the 41-year period to be sych as the offshore ones, handicapped by the lack of obser-
characterised, Fig. 4 also displays the time evolution of theyations.
bias (Fig. 5a) and the RMSE (Fig. 5b) averaged over the
whole spatial domain. Both figures highlight the much bet-
ter HIPOCAS performance for reproducing the observed IPD
field, in comparison with the global reanalysis data.


https://www.researchgate.net/publication/29492751_A_high-resolution_44-year_atmospheric_hindcast_for_the_Mediterranean_Basin_Contribution_to_the_regional_improvement_of_global_reanalysis?el=1_x_8&enrichId=rgreq-756f2f85eed121e63776237aad6be044-XXX&enrichSource=Y292ZXJQYWdlOzI2NDM4NDIyO0FTOjE0OTU2MTI1OTU5NzgyNkAxNDEyNjY5NTkxNzU3
https://www.researchgate.net/publication/225705899_Coupled_modes_of_large-scale_climatic_variables_and_regional_precipitation_in_the_Western_Mediterranean_in_autumn?el=1_x_8&enrichId=rgreq-756f2f85eed121e63776237aad6be044-XXX&enrichSource=Y292ZXJQYWdlOzI2NDM4NDIyO0FTOjE0OTU2MTI1OTU5NzgyNkAxNDEyNjY5NTkxNzU3

310

45N
44N
43N
42N
41N

40N

38N

36N

35N

@™

M. G. Sotillo et al.:

First study over the Iberian Peninsula

45N

45N
44N
43N

42N

40N

38N

36N

©™

(€)

35N
W 9W BN 7K 6W  SW E [3 5E(b) W 9w BN 7N GW 5W 4N 3N ZW W © IE 2 3t  4f  5E
45N
44N /
e P . e I J _ .
/ =
< 43N < b ; T
N ;3——\%?1‘0 7_/'9 5 < ‘ |
| Y 2N l
41N
40N
g I
39N |
38N
" 3TN
3 : o
e :
36N
H ,./
T
- 35N =
W oW BN TW  GN  SW 4w 3w 2w I3 (d) oW 9w BW 7w BW 5w AW W 2N TW [ L
45N :
{
/
44N !
43N
42N
41N
40N
38N
38N
JIN
36N
N
/ S ~__
35N
1 W W 5w W 3w 2w W 6 E & 3 4 5

Fig. 3. Patterns of the selected Varimax rotated PCs corresponding to the HIPOCAS precipitatiof@fitst to (e) five.
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Fig. 4. Temporal correlation between IPD and HIPOCAS precipi-

tation fields.
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Fig. 5. Temporal evolution ofi(a) the bias andb) the root mean
squared error averaged over the whole spatial domain for the used
datasets.
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