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In this study we analyse possible regional changes of drought and extreme wet conditions in the
XXI century relative XX century from simulations of a coupled atmosphere-ocean general circulation
model (AOGCM) IPSL-CM2 with a carbon cycle for the 1860-2100 period (Friedlingstein et al., 2001;
Dufresne et al., 2002). The IPSL-CM2 includes the LMD-5.3 AGCM (Le Treut and Li, 1991), the OPA-
ice OGCM (Delecluse et al., 1993) and the OASIS coupleur (Terray et al., 1995). The carbon model
includes the SLAVE code (Friedlingstein et al., 1995; Ciais et al., 1999) for the terrestrial part and the
the IPSL-OGCM1 code (Aumont et al., 1999), based on the HAMOCC3 biochemical scheme (Maier-
Reimer, 1993) for the ocean part. The scenario with the carbon dioxide emissions due to fossil and land
use from observations up to 1990 (Andres et al., 1996) and the IPCC SRES98-A2 emission scenario
from 1990 to 2100 (Nakicenovic et al., 2000) in these simulations were used.  

There are different characteristics of drought and wet regimes. In particular, we analyzed model
simulations of extremal meteorological conditions in May-July for the basic cereals-producing regions in
the eastern European (EEP) and western Asian (WAP) parts of the former Soviet Union  in comparison
with observations from (Meshcherskaya and Blazhevich, 1997) for 1891-1995. In this case, for instance,
the index D characterized the drought conditions with the negative precipitation anomalies ^Pr
(normalized on the long-term mean value, MV, of precipitation) larger than -20% and positive
temperature anomalies ^T larger than 1K. The index W characterized the wet conditions with  ^Pr>20%
and ̂ T<-1K. Two additional indices were also analyzed:  D-W and S=(^T/m^T - ^P/m^P), where m^T and
m^P are respective standard deviations (SD).

There is a quite good agreement between model simulations and observations for SD of ^Pr
(±0.16 and ±0.15) and for MV and SD of  ^T (0±1.3oC and 1.0±1.0oC) in the EEP. There is also good
agreement in the WAP for MV of ^T (0oC and 0oC) with a larger deviations for respective SD (0±1.4oC
and 0±0.9oC) and for SD of ̂Pr (±0.10 and ±0.17).

Model simulations reproduce quite well the dependence of  ^Pr on ̂ T for EEP (dPr/dT = -
0.06±0.01oC-1 with coefficient of correlation r=0.47, while from observations dPr/dT = -0.07 ±0.01oC-1,
r=0.52) for the period 1891-1995. The reproduction of this dependence for WAP is not so well (from
observations dPr/dT = -0.11±0.02oC-1 with r=0.58, while no significant relation was found from model
results).

Table 1 shows changes of different characteristics in summer between XXI and XX centuries
from model simulations for East (EER: 46.1-53.2 oN, 39.4-50.6 oE) and West (WER: 46.1-53.2 oN, 0-11.2
oE) European regions. The D and M values characterize the portions (%) of total area under
corresponding conditions during summer months. According to Table 1 model results display that the
increase of temperature in the XXI century is accompanied in both regions by the decrease of
precipitation and M and by the increase of D, D-M and S. It should be noted that changes in EER are not
statistically significant. The appropriate changes in WER are more remarkable. Model simulations show
the SD increase (in brackets) in the XXI century for temperature in both regions and for precipitation in
WER, while the SD decrease for precipitation in EER. The drought indices display the general SD
increase, while the wet conditions index M shows the SD decrease.
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Table 1.

Region Century T,°C Pr D, % M, % DM, % S

EER
XX 0 

(± 1.2)
1

(± 0.2)
3.6

(± 8.1)
3.0

(± 7.5)
0.6

 (± 11.6)
0

(± 1.0)
XXI 2.2

(± 1.5)
0.9

(± 0.2)
12.5

(± 13.1)
0.3

(± 2.0)
12.3

(± 13.5)
1.4

(± 1.0)

WER
XX 0

(± 0.9)
1

(± 0.1)
3.2

(± 6.4)
1.3

(± 4.5)
1.9

(± 8.0)
0

(± 0.7)

XXI 2.9
(± 1.5)

0.8
(± 0.2)

30.2
 (± 19.4)

0 30.2
(± 19.4)

2.4
(± 1.3)
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