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1 Introduction 
 
The present document is an outline on how to assess the decadal forecasts that is available within 
the ENSEMBLES project. The purpose of the outline is to provide a summary background of the 
aspect of decadal variability in the Indo-Pacific Sector that will be used in the assessment of the 
quality of the decadal forecast. 

It is still largely an open question if the tropical decadal variability has impacts on the decadal 
variability in the midlatitudes, especially with the Pacific Decadal Variability (PDV) (Latif and 
Barnett 1994).  Several theories have been proposed to explain the PDV and not all of them are 
based on an interaction with the tropical Pacific (Deser et al. 2004). The issue have probably 
some consequences of the feasibility of decadal forecasts as we are trying to identify the source of 
predictability at this long time scales.  

The focus is on the Indo-Pacific sector is due to the known existence in this region of decadal 
variability. Within the tropics, there are three major systems that may contribute to decadal 
variability: (i) the El Niño Southern Oscillation (ENSO) phenomenon, (ii) the Monsoons, and (iii) 
the Indian Ocean Dipole (IOD). Moreover, there can be possible decadal variability in the 
teleconnections ENSO-Monsoon. Evidence of decadal variability can also be found in the tropical 
upper troposphere (Kinter et al. 2004). Scope of the outline is to provide a summary background 
of the aspect of decadal variability in the Indo-Pacific Sector that will be used in the assessment 
of the quality of the decal forecast. 

Potential predictability on the decadal scale can be investigated using, for instance, multidecadal 
AMIP experiments and ensembles. Another possibility, that can make use of the experiments to 
be done in RT1 and RT2A, can be to use initial value decadal forecasts from perturbed ocean 
initial condition. The evaluation of the decadal forecast quality can also take advantage of the 
results documented in Deliverable 5.5, highlighting the systematic errors of the models.  

Recent results are supporting some hope for the existence of predictability at decadal time scales. 
Deser et al. (2004) found that interdecadal fluctuations in the North Pacific during the twentieth 
century are associated with climate variations over the tropical Indo-Pacific. The IndoPacific 
region is therefore the key region for the decadal forecasts also at global scale. 

An important issue that requires some understanding is the nature of the decadal forecasting 
problem itself. We are well used to weather forecasts. Those forecasts are initial value problems 
in which the determination of the initial condition is very important and the skill of the forecast is 
a strong function of the quality and accuracy of the initial condition itself. Very advanced 
methods to prepare the initial condition have been developed and are in use in major centers 
today. The next example is seasonal forecasts. In this case we have a mixed problem, combining 
another initial value problem for the ocean with a boundary forcing for the atmosphere. In this 
case, we can bear to fruition the existing considerable expertise on preparing initial conditions, 
resulting in accurate methods for determining the initial state of the ocean, limited only by the 
sampling capability of the ocean via in situ and satellite data. We can also exploit out 
considerable advances in development of numerical models and parameterizations to describe in 
detail the processes through which ocean surface conditions, mostly Sea Surface Temperature 
(SST), exert their influence on the atmosphere. The combinations of these factors result in the 
present systems for seasonal forecasts.  

It is unclear at this point what is the character of the decadal forecasting problem. It is unclear if 
the influence of the initial condition in the ocean can go over decades and it is also unclear if the 
decadal fluctuations, i.e. for instance  in the North Pacific surface pressure (Deser et al. 2004), are 
the result of boundary forcing. Some efforts has to be spent trying to define the essential 

 2



characteristics of the decadal forecast problem. One of the proposed mechanism for decadal 
variability in the Pacific is the so-called atmospheric bridge. Tropical Pacific SST anomalies 
associated with ENSO create anomalous heating in the tropical atmosphere, providing a vorticity 
source for poleward-propagating Rossby waves. The midlatitude response generates sensible and 
latent heat flux and momentum flux anomalies, which result in SST anomalies in the surface 
mixed layer, sometimes outlasting the tropical SST that have created them. The mixed layer 
anomalies will become often insulated from the atmosphere by the effect of the seasonal cycle 
and they can reappear at the surface year after year, affecting the atmosphere above.  

If the mechanism of the atmospheric bridge is the major process responsible at least for this 
portion of the decadal variability we have a complex problem that will require accurate ocean 
initial condition for the forecasts of the initial tropical SST anomalies, accurate modeling of the 
transformation of the resulting convection into a vorticity source, detailed budgeting of the flux 
exchanges between atmosphere and ocean for the generation of mixed layer anomalies of the 
correct magnitude and geographical shape and finally accurate representation of the impact of the 
mixed layer anomalies onto the atmosphere. Ensemble approaches will have to be required since 
all the element downstream from the forecast of the tropical SST involve stochastic components, 
since the response of the atmosphere to the tropical SST is stochastic and the correct statistics of 
the response is required so that the mid-latitude mixed layer ocean can correctly integrate them. It 
remains a question how the ensembles will be designed and what will be the best perturbation 
strategy for this case. 

In the meantime, we can certainly use a working hypothesis that the decadal forecast is essentially 
a longer seasonal forecasts and therefore exploit the arsenal of methods and measures that have 
been developed for interannual time scale forecasts (eg. Palmer et al. 2005), but we have to 
consider the situation as a temporary, unsatisfactory state. 
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2 Decadal variations in major systems 
 
The possibility of Indo Pacific sector decadal forecasts relies on the presence of a decadal signal 
in the various components of variability. In this section we review the decadal variability in each 
region.  

2.1 ENSO 
The decadal variability of ENSO has been documented, for instance by  Lohmann and Latif 
(2005). A main difficulty in its detection is that it appears to be very similar in spatial distribution 
to the pattern varying at interannual time scales. This is a problem that seems to be common when 
we investigate also other aspects of decadal climate variability. It is a matter of concern because 
the similarity between the patterns may be due to a statistical residual from the interannual 
variability physical mode and therefore deny the existence of a physical decadal mode. A first 
step of the assessment will be to evaluate how coupled climate models simulate the Decadal 
ENSO variability. 

In Guilyardi (2005), for example, a detailed analysis of decadal changes in the characteristics of 
simulated El Niño in a number of climate model has been performed. In particular, in this study 
the characteristics of ENSO are discussed in terms of modes: the S-mode, resulting from local 
SST-wind interactions in the central-eastern Pacific, associated with east to west propagation of 
the SST anomalies, relatively low amplitude and 2-3 years periodicities; the T-mode, resulting 
from remote winds-thermocline feedbacks, involving also the western part of the Pacific Ocean 
and characterized by large amplitudes, equatorial west to east propagation of the subsurface 
temperature anomalies and periodicities of about 4 years. 

As shown in Figure 1, in the observations (upper left panel), the S-mode tends to be dominant 
before the 1976, whereas after that year is the T-mode that appears to prevail. Interestingly, only 
a limited number of models appear to be able to reproduce this kind of decadal variability of the 
ENSO characteristics. Most models, indeed, tend to be locked into an S-mode type variability, 
probably due to unrealistically strong trade winds (Guilyardi 2005). 
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Figure 1: From Guilyardi (2005), lag-correlation of the Transit Niño Index (TNI) with the normalized 
NINO3 SSTA for observations and a few typical models. The normalized NINO3 SSTA curve is also 
shown above. Diagnostics are done using a 12-year running window. A positive lag (yellow to red) means 
NINO3 SST is leading the TNI and the direction of the equatorial SST anomaly propagation is east to west. 

 

2.2 Monsoon 
The decadal variability of the monsoon has been recently investigated (Meehl and Hu 2006). 
These Authors have shown that the monsoon system can exhibit variability at decadal and 
multidecadal time scale. Correlation at decadal time scales has been found between the monsoon 
and the sea surface temperatures (SST) by Clark et al. (2000), as well as between the monsoon 
and the Asian snow cover (Zhang et al. 2004). Therefore, it is plausible that residual predictability 
can come from the estimation of one or both the above mentioned parameters, namely SSTs and 
or the Asian snow cover. The correlation with SST appears to be independent of the ENSO 
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variability and instead connected to secular trends in the Indian Ocean. In particular, it is 
connected to the climate shift in 1976.  

The effect of SST can be analyzed in detail using atmospheric models and coupled models in 
combination. One of the ENSEMBLE models, the SINTEX Coupled General Circulation Model 
(CGCM), has been integrated with the atmosphere at three different horizontal resolutions (T30, 
T42 and T106). Gualdi et al. (2003) used those experiments to study the impact of the horizontal 
resolution on the tropical climate variability. In addition, these kind of experiments can be used to 
study the differences on the Asian monsoon simulation imposed by an interactive ocean. 
Furthermore, to investigate with more details which is the influence of the interaction between 
atmosphere and ocean we have performed a set of experiments with the atmospheric component 
of the SINTEX model forced by SST obtained as a result of the coupled model simulation. This 
technique has been used previously in the literature (e.g. Latif and Barnett 1994; Kitoh and 
Arakawa 1999; May 2003; Inatsu and Kimoto 2005) to compare and discuss the differences 
between Atmosphere GCM and CGCM simulations.  

The amount of precipitation as well as the intensity of the winds is subject to yearly variations. A 
very effective approach is to define indices that can represent in a concise way the magnitude and 
the characteristics of the monsoon in a single parameter. Several such indices have been 
proposed. The total amount of precipitation in summer (June-September mean) normalized 
respect to its standard deviation was defined by Parthasarathy et al. (1992) as AIR (All-Indian 
Rainfall) index. Observations from 1870 to 2000 show that the strength of the Indian summer 
monsoon in term of precipitation has been highly variable: years with quite intense precipitation 
are easily followed by drought years. Precipitation data is inhomogeneous and is subject to local 
effects, so Webster and Yang (1992) used a dynamic criterion to differentiate between strong and 
weak monsoons, they defined a Dynamical Monsoon Index (DMI) as the mean June-July-August 
(JJA) shear of the zonal wind at upper levels (200mb) and lower levels (850mb), (u850 − u200), 
averaged over 40-110 E, Eq.-20 N. That index is a measure of the largescale monsoon circulation 
and does not necessarly correspond to the regional rainfall variations represented by AIR (Ju and 
Slingo 1995). Other monsoon indices have been defined in last years with the aim to study also 
the regional aspect of the Asian monsoon, either in terms of the precipitation or of mean winds. 
The interannual variation of the Indian monsoon is characterized by fluctuations of a regional 
Hadley circulation, which changes sign from strong to weak monsoon years (Goswami et al. 
1999). In that view they have introduced a meridional index (MHI), defined as v850 − v200 
averaged in the region 70-110E 10-30 N in summer. 

The interannual variability of the monsoon is modulated, among others boundary forcings, by 
ENSO (Webster et al. 1998; Sperber et al.,2000). Several studies (e.g. Rasmusson and Carpenter 
1983; Zhang et al. 1996; Lau and Nath 2000; Kinter et al. 2002) focused on the relationship 
between ENSO and the Asian monsoon. In all these studies warm ENSO events were generally 
related to dry monsoon seasons, with cold ENSO events associated with wet monsoon seasons. 
The warm episodes of ENSO are associated with a shift in the climatological Walker circulation 
to the Eastern Pacific. This shift results in enhanced low-level convergence over the Equatorial 
Indian Ocean and in driving an anomalous Hadley circulation with descent over the Indian 
continent and decreased monsoon rainfall (Goswami 1998). It has been shown that the ENSO-
monsoon interaction has intraseasonal frequency influenced by the Madden-Julian Oscillation 
(MJO), the monsoon onset, active/break phases of the monsoon itself and westerly wind bursts in 
the Western Pacific (Webster et al. 1998). An important issue in the decadal modulation of the 
connection of monsoon and ENSO is the changes found after 1976 (climate shift), in particular an 
observational study made by Kinter et al.(2002) evidenced that the relationship between monsoon 
and ENSO has weakened after 1976. In this study a similar analysis has been made with the 
results from the AMIP-type experiments. 
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The monsoon and its main features are generally studied through the analysis of precipitation and 
wind fields. In Fig. 2 the mean JJA wind at 850 mb is superimposed to the mean JJA Outgoing 
Longwave Radiation (OLR). As evidenced in the bottom panel of the figure, one of the most 
dramatic elements of the Asian summer monsoon is the development of the lower tropospheric 
Somali Jet in response to the land-sea gradient of large-scale heating (Sperber et al. 2000). The 
seasonal reverse in direction and the intensification of the low-level wind are well captured by the 
atmospheric model at all resolutions (Fig. 2, panels a,b,c). In general even the low-resolution 
Echam4 GCM has a good representation of the Asian summer monsoon mainly for circulation 
features (Cherchi and Navarra 2003). The wind at lower levels reverses in direction from easterly 
to westerly after the Asian monsoon starts. One of the main biases of the atmosphere-only model 
is the simulation of the south-westerly flow while crossing the Equator. In particular, in the Amip 
type experiments at all resolutions (Fig. 2, left panels a,b,c), the meridional component of the 
flow is too strong at the Equator. In the coupled model experiments (Fig. 2, right panels d,e,f) this 
bias is less evident, mainly at higher resolution. In the western tropical Indian Ocean warmer 
SST, by about 1-1.5◦C, with respect to the observations maintains weaker gradient and following 
Lindzen and Nigam (1987) theory the winds that may be induced are weaker. The feedback 
between winds and SST prevents a decrease of temperature and an increase of wind intensity. 
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Fig. 2 --  Mean JJA OLR (W/m2) and surface wind vectors (m/sec) for the Echam4 AMIP-type experiments 
(panels a,b,c) and the SINTEX coupled model experiments (panels d,e,f) at three different resolutions (T30, 
T42 and T106), and for the observations (panel g). OLR data are from NOAA dataset and winds from 
ERA40 reanalysis. 
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The summer mean precipitation for the Asian monsoon region is represented in Fig. 3. The low 
resolution experiments results (Fig. 3, panels a,d) show a lack of precipitation all over the Indian 
area, with the maxima located in the area from 80-100 E and 5 S-20 N. A bias of the precipitation 
fields for the atmosphere-only model, at all resolutions, is the strong rainfall located in the 
Western Equatorial Indian Ocean, induced by the strong meridional flow in that area (Fig. 3, 
panels a,b,c). In the coupled model experiments this bias is reduced, as well as the meridional 
wind component. It is interesting to note that as the resolution increases the bias is further 
diminished. Some aspects of the Indian summer monsoon in terms of precipitation are well 
captured with an higher resolution model (Fig. 3, panels c, f), even if some convective centers 
remain located at unrealistic positions. The four main centers of convection of the Indian Summer 
Monsoon (ISM), that are the Western Ghats, the Bay of Bengal, the Ganges plain and the 
Equatorial Eastern Indian Ocean, are better captured with the higher resolution model 
experiments, particularly the underestimation of the Western Ghats and of the Bay of Bengal and 
the overestimation of the Equatorial Eastern Indian Ocean rainfall are less severe. Over South 
East Asia the precipitation pattern is better represented at lower resolution for both the AMIP-
type and the coupled model experiments results. Around Philippines the precipitation is largely 
overestimated in the AMIP-type experiments (Fig. 3, panels a,b,c) and largely underestimated in 
the coupled model experiments (Fig. 3, panels d, e, f). Another bias of the coupled model 
experiments is the double Inter Tropical Convergence Zone (ITCZ) over the Western Equatorial 
Pacific (Fig. 3, panels d, e, f), typical of other coupled models without flux adjustment (Meehl et 
al. 2001). This bias is independent from the resolution, suggesting its main dependence on the 
convective scheme used; these results are confirmed by other coupled models (e.g. Kobayashi 
and Sugi 2004).  

The mean ISM rainfall as simulated by the SINTEX coupled model with the atmospheric 
component at T30 resolution has been analyzed by Terray et al. (2005). They emphasized that the 
model was not able to reproduce the heavy rainfall along the western coasts of India and had a 
bad representation of the distribution of precipitation in the Indian Ocean and the Arabian Sea. 
With an higher resolution atmospheric model component the SINTEX coupled model experiment 
is able to simulate the abundant precipitation along the Western Ghats (Fig. 3, panel f).  

A precipitation-based index widely used to study the interannual variability of the Indian summer 
monsoon and its neighbors is the Extended Indian Monsoon Rainfall (EIMR). It has been 
introduced by Goswami et al. (1999) and defined as the mean JJA precipitation anomalies 
averaged over 70-100 E and 10-30 N. The Echam4 model shows a negative correlation between 
JJA EIMR index and SST (Fig. 4, bottom panel) over the equatorial central Pacific Ocean during 
the monsoon season and in the post-monsoon season: this correlation increases from JJA to the 
subsequent winter season and the negative correlation is higher in the central equatorial Pacific 
Ocean (not shown). Some studies found that the differences between the summer season and the 
subsequent winter season are about 20%. In the 34 years mean patterns of the model this 
difference is not significant, but if we look at single decades we found out that this difference is 
higher mainly in the last decades. Correlation patterns of monsoon rainfall with SST show 
coherent regions of strong correlation in the central and eastern equatorial Pacific before 1980 
and no regions with statistically significant correlations thereafter (Kumar et al., 1999). This 
breakdown in the ENSO-monsoon correlation is well captured by our model: analyzing decade by 
decade the correlation between JJA SST and EIMR we found that the first decade shows the 
stronger negative correlation (Fig. 4, and has a pattern much more similar to the total mean than 
the other two decades. 

Monsoon precipitations are positively correlated with SST anomalies in the Western Pacific (Fig. 
4). A sliding correlation between EIMR and JJA SST anomalies in the Western Pacific has been 
computed to qualitatively evaluate the time pattern of change in strength of the relationship 
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considered: time windows with positive correlation are alternated by time windows with no 
correlation. The existence of sliding windows with positive correlation is in agreement with the 
hypothesis of Ju and Slingo (1995) about the direct effect that warm anomalies in the West 
Pacific Ocean have on monsoons, mainly for La Nina years. The same analysis with the 
Dynamical Monsoon Index (DMI) shows similar results. 
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Fig. 3 --  Mean JJA total precipitation (mm/day) for the Echam4 AMIP-type experiments (panels a,b,c) and 
the SINTEX coupled model experiments (panels d,e,f) at three different horizontal resolutions (T30, T42 
and T106) and for the CMAP dataset (panel g). Contour intervals are 4 8 12 16 18 mm/day 
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FIG.4 – Correlation coefficients between EIMR and JJA SST for the first, second, third and for 
entire dataset (from top to bottom) in the Echam4 model. 

2.3 IOD 
The Indian Ocean Dipole (IOD) has been recently identified (Reverdin et al. 1986; Murtugudde et 
al. 1998; Saji et al. 1999; Webster et al. 1999; Behera et al. 1999; Yu and Rienecker 1999; 2000 ) 
as one of the possible factors influencing the climate variability of the monsoon and the East Asia 
Continent. The IOD exhibits a strong decadal signal quite distinct from the ENSO variability. 
Numerical simulations studies have shown that the decadal signal of the IOD index is highly 
correlated with the 20°C isotherm depth anomaly, indicating that ocean dynamics is involved in 
the decadal IOD. The IDO index is also associated with the zonal wind anomaly. It is possible 
that the decadal IOD in the tropics is interpreted as decadal modulation of the interannual IOD 
events (Ashok et al. 2004). 

Annamalai et al. (2003) have analyzed how the decadal variability of this mode can interact with 
the Pacific Decadal Variability. The mode is composed of variations of the surface temperature in 
the Eastern Equatorial Indian Ocean (EEIO; in the neighborhood of 10°S–0°, 90°–110°E) that 
becomes anomalously cool during boreal summer and fall, leading to a decrease in precipitation 
and forcing an anticyclone in the lower atmosphere over the southeastern Indian. There are 
several decades in which the IOD has been more intense than others (e.g. the 60s and the 90s, see 
Fig.5). Annamalai et al. (2003) argue that the PDV has a preconditioning effect on the decadal 
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variability of the IOD through its impact on the thermocline in the Eastern Indian Ocean. The 
influence of the IOD on the midlatitude variability can be important especially when other 
sources of variability in the Pacific are quiescent and in that case 

 

Fig. 5 --  From Annamalai et al. (2005). The interannual SST anomalies (in std dev) over the Eastern indian 
ocean (10°S–0°, 90°–110°E) averaged during Jun–Nov from three different SST products: (a) Reynolds and 
Smith (1994) , (b) Smith and Reynolds (2004) , and (c) HadISST of Rayner et al. (2003) . The dotted 
horizontal lines correspond to 1.0 std dev.  
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2.4 The ENSO-Monsoon teleconnection 
The interdecadal variation of the Indian Monsoon Rainfall (IMR) is strongly correlated with the 
interdecadal variations of various indices of ENSO. The interannual variances of both IMR and 
ENSO indices vary in phase and follow a common interdecadal variation. The spatial patterns of 
SST and sea level pressure (SLP) associated with the interdecadal variation of IMR are nearly 
identical to those associated with the interdecadal variations of the ENSO indices. Isolating the 
global patterns of interdecadal variability from those of the interannual variability can be quite 
challenging as they are very similar and therefore difficult to distinguish. (Krishnamurthy and 
Goswami 2000). The models can reproduce somewhat the changes in the teleconnection at 
decadal time scales (Cherchi and Navarra 2006) showing the picture at different decades, or 
before and after 1976. 

The Asian monsoon and ENSO are interactive systems (Webster and Yang 1992), each of them 
being able to influence and to be influenced by the other. The physical connections through which 
the South Asian monsoon influences ENSO should be investigated with an analysis of the indices 
that measure the monsoon. Some studies (e.g. Ju and Slingo 1995; Webster et al. 1998) have 
shown that the Indian monsoon and ENSO are inversely correlated. The DMI previously 
discussed is considered a good index to represent the dynamical aspect of the Asian monsoon and 
is chosen here to analyze the connection with ENSO. The DMI is significantly correlated with the 
NINO3 index, while the IMR, in the models, has a weaker correlation (not shown). This behavior 
indicates that ENSO influences the monsoon mainly through the Walker circulation, whereas the 
local Hadley cell is less affected.  

There are evidences that in last decades the connection between ENSO and the monsoon has 
decreased (Kumar et al. 1999). Changes in this connection may be associated to changes in the 
Tropical North Pacific Ocean climate and in the low-level circulation with centers in the South 
China Sea and Philippines Islands (Kinter et al. 2002). 

The maps of the correlation coefficients of DMI with global SSTs have been computed for the 
AMIP-type experiments in two different periods: before 1976 (from 1956 to 1976) and after 1976 
(from 1977 to 1999) to investigate the effects of those changes in the atmospheric model. SST is a 
fundamental and important oceanic indicator of the ENSO process (Kinter et al. 2002); 
furthermore, JJA is the season where the connection is established and strong (Kumar et al. 
1999). Those kind of maps may give information also on the influence of the monsoon on ENSO 
itself. The correlation field (Fig. 6, panel h) is characterized by the horseshoe pattern over the 
Pacific Ocean (as defined by Miyakoda et al. 1999). To the west the horseshoe pattern is 
surrounded by a region of opposite sign and it is connected with other correlations over the Indian 
Ocean. In the AMIP-type experiments (Fig. 6, panels a,b,c) the pattern described is realistically 
captured at all resolutions. It is noteworthy that DMI and Eastern Equatorial Pacific SSTs have a 
strong negative correlation. This result supports the idea that the DMI may represent the large-
scale circulation changes over the Indian Ocean associated with ENSO (Goswami et al. 1999). 
From the picture it is evident that the correlation has decreased after 1976 (Fig. 6, panels e,f,g,h). 
The decrease of the correlation in the Eastern Equatorial Pacific Ocean is associated with a 
decrease of the negative correlation in the Indian Ocean and with an increase of the positive 
correlation in the Western Tropical Pacific Ocean. 

The analysis of the precipitation before and after 1976 in the model results reveals that in 
correspondence of a weakening of the relationship between Asian summer monsoon and ENSO 
there is a weakening (down to 3-4 mm/day) of the rainfall amount in the Indian subcontinent and 
in the Bay of Bengal, and an intensification (up to 6-8 mm/day) of the precipitation in the 
Western North Pacific Ocean (not shown). The same behavior is simulated at all the resolution 
considered. 
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Fig.6 -- Correlation maps of JJA mean SST and DMI for the Echam4 Amip-type experiments and the 
reanalysis. Left panels for the period before 1976 and right panels for the period after 1976. Shaded values 
are lower than -0.6 and higher than 0.6. 
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3 Conclusions 

 
The strategy for the assessment of the quality of decadal forecasts that will be available in 
the following years of the project can therefore follow two main approaches of analysis: 
reproducibility and prediction. 
The reproducibility approach is based on ensembles of simulations with performed with 
atmospheric general circulation models with prescribed SST. This approach needs simulations 
long enough to be able to check the reproducibility and the potential predictability at decadal time 
scales. The strategy consists in performing several ensembles of simulations over 50 years 
periods (for which observed SST are available) so that different decades can be checked for 
reproducibility. The reproducibility of decadal shifts in the teleconnections direction is matter of 
concern. Some atmospheric models have shown some capability to simulate the changing 
relation, if the correct SST are provided, but coupled models are still weak in capturing the 
relation. High horizontal resolution of the atmospheric model seems to be a prerequisite for any 
improvement in the area. It certainly helps to improve the representation of some regional aspects 
of the precipitation, e.g. in the Western Ghats. 

The predictability approach can use analysis techniques analogous to those used in the seasonal 
forecasts. In this case the decadal forecasts are considered as an extension of the interannual 
forecasts and the strategy follows the verification for seasonal to interannual forecasting. 
Ensembles of perturbed initial conditions has to be considered given that at decadal time scales 
coupled models have to be employed. This approach must be used with caution as it is still under 
investigation the real nature and mechanisms of the decadal variability. 
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