THE 2006-2007 CYCLONE SEASON 

IN THE SOUTHWEST INDIAN OCEAN

The 2006 – 2007 cyclone season was an active one in the SouthWest Indian Ocean. If the number of phenomena was just slightly above normal the number of cyclone days was very high due to the notable occurrence of systems of severe intensity: six intense tropical cyclones recorded, a number unsurpassed in more than 30 years and which was observed only once during this contemporaneous period (during the “great” 1993-1994 cyclone season).

Given that the disturbed activity moreover focused mainly above the central western part of the basin, it meant an exacerbated cyclone risk factor for the inhabited lands. Each gestating meteor represented a greater potential hazard than usual: e.g. a potential intense cyclone that might hit any given island in the area. As it is generally the case in such configuration, Madagascar was the most exposed because of its size and was directly affected by no less than four storms which left a trail of damage and disaster victims. But all surrounding lands (or islands), with no exception, were affected at various degrees including some islands for which the risk of being concerned by a mature tropical cyclone is deemed nearly nonexistent, such as was the case for the Seychelles Archipelago of Farquhar.

The continuous decrease in cyclone activity observed in five consecutive years since the 2001-2002 cyclone season could not last forever, obviously. But after the sluggishness of the preceding season of 2005-2006, the bounce was harsh yielding a season of rather severe activity which was not due to an excessive number of cyclogeneses but rather to a great facility to convert those cyclogeneses into phenomena which were not only mature but also peaked at strong intensity at their climax.

Fifteen depression systems elicited the issuance of advisories by RSMC La Reunion this season, e.g. a number which strictly conforms to the usual norm of the Centre’s production in the last ten years. However among the fifteen monitored systems only four did not develop and aborted more or less rapidly. As for the rest, the attempts of cyclogenesis were not only successful but also frequently followed by efficient – or even explosive – intensification phases as testified by the out of norms intensification phases of JAYA and namely BONDO.

As a result, seven tropical cyclones developed, among which six became intense, which represents a huge and unprecedented proportion making that season a very specific and prominent one since six intense cyclones represents the highest number to have been observed in the past decades during any cyclone season in the basin. It is interesting to note that in the meantime only five cyclones developed over the rest of the southern hemisphere which, unlike the Southwest Indian Ocean, went through a less disturbed activity than usual during this 2006-2007 cyclone season, with only about twelve tropical storms forming.

So, in detail, the Southwest Indian Ocean gave birth to ten tropical storms, a number close to the norm (being 9), plus one unnamed subtropical depression. The accruing number of days of disturbed activity – a parameter more representative of the real cyclone activity in the season – was double compared to the preceding season (when including the two days during which the subtropical depression n°15 generated gale force winds). Despite that, the total amount of 58 cumulated days with the presence over the Southwest Indian Ocean of a depression system of an intensity equal to or greater than that of a moderate tropical storm only ranks this season slightly above the norm (considering that the mean is set at about 53 days and the median at 48).

But in terms of cyclone days (cumulated number of days with the presence of a tropical cyclone in the area of responsibility), the statement is different since the 30 days observed represent a 50% excess compared to the climatological average norm (of 20) and drew up this season amid the leading group of most virulent seasons (only the seasons of 2001-2002 and 1993-1994 surpassing it in terms of severity in the last 30 years). The average intensity of the phenomena, with the six intense cyclones that developed, was undoubtedly the most remarkable feature of the season even if extreme intensity (maximum average winds of 100 knots or above) was limited in time and therefore did not enable the current season to rival with the two abovementioned seasons. 

Another notable element to highlight was the temporal distribution of the cyclonic activity in excess: it mainly originated from a reduced period focusing on the month of February whose activity concentrated more than 50% of the disturbed activity (idem for the number of cyclone days). And with five mature storms including three intense cyclones raging in the same month, February had rarely been as worthy of the title of “month in the height of the cyclone season” (one has actually to go back to the early 1970s to find such overwhelming disturbed activity in a February month).

The cyclone season as a whole assumed a similar behavior, being rather focused time-wise as well. The season started off later and ended earlier than usual. Aside from the very peculiar case of the subtropical depression that developed south of the Mozambique Channel in April, one might even consider the 2006-2007 season as having ended prematurely with the last tropical phenomenon filling up early April, which nearly corresponds to the first quintile in terms of ending season date.

The second major feature of the 2006-2007 cyclone season was the marked spatialization of the cyclogeneses and of the tracks of the various meteors which clearly opted for the western part of the basin. Nearly all systems spent the main part of their life cycle west of longitude 70°East with a strong aggregation of tracks between the Mascarenes Islands and the northern Madagascar. And if we consider the cyclogenesis point as corresponding to the tropical depression stage, all cyclogeneses occurred west of the Chagos Archipelago’s longitude except for one, HUMBA, the only system to have really concerned the eastern part of the basin. 

The physical basis explaining the spatial variability of the cyclogeneses’ areas (and of the localization of the induced cyclonic activity) remains unknown on the whole but still, one can propose some attempt of explanation. The onset of the season occurred in a moderate EI Niño situation pervading in the South Pacific. While the austral oscillation has little influence over the quantitative activity of the cyclone season in the Southwest Indian Ocean (except for the most notable El Niño events), it is recognized that it seems to significantly influence the spatialization of the cyclone activity.  

Climatological studies have thus shown that the cyclone activity tends to strengthen during the El Niño years in the central western area of the basin, typically between 55 and 73°East (i.e. between the longitudes of La Reunion and Diego-Garcia) and, on the other hand, to decline over the eastern part of the basin (and vice-versa during the La Niña periods).

The 2006 El Niño episode ended in January 2007 with a return to a neutral situation in terms of austral oscillation. And the fact is that it was not until the February month that some balance was restored in the disturbed activity over the basin with the first disturbances of the season forming to the east of the Chagos while previously all the cyclone activity had focused over the western part of the Indian Ocean: a pattern conforming too much to the expected climatological modulations of the cyclone activity by the state of the austral oscillation for it to be seen just a mere coincidence…

But another key factor that might be suspected to have been playing a role, as much in terms of the intensity of the phenomena as of their spatialization, relates to the rather marked episode of the Indian Ocean Dipole which took place in the 2006 spring (at the beginning of the cyclone season hence) with the corresponding sea surface temperature (SST) pattern, i.e. a noticeable cooling of the SSTs on the eastern side of the basin (the strongest anomaly to be observed – near Sumatra – exceeding 2°C) and a significant warming on the western side of the basin, with more than 1°C of positive anomaly west of the Chagos, an area which indeed was a privileged cyclogenesis area during the subsequent cyclone season 2006-2007. However to infer a direct linkage may probably be over-simple and hazardous : during the 1990s for instance, two strong episodes of the Dipole occurred, in 1994-1995 and in 1997-1998, but both corresponding seasons presented characteristics very different from those of the 2006-2007 season. The 1997-1998 season in particular, which was also a season associated to an El Niño event (but quite a strong one), was extremely quiet. That says it all about the complexity of the matter and how far we still are from unraveling the mechanisms that rule (or may rule) the cyclonic activity in the Southwest Indian Ocean…

The tracks followed by the disturbances were varied but more regular than in the previous seasons with not as many cusps, U-turns or sharp changes of heading. Apart from the atypical track of ENOK, the trajectories conformed to climatology on the whole, i.e. with rather zonal westward to west-southwestward tracks prevailing during the early life-cycles at low latitudes and then assuming more meridian-like trajectories leading them towards the southern latitudes even if less than half the disturbances were eventually ejected towards the subtropical domain.

It is a frequent feature for disturbances to reach their maximum of intensity between 15 and 20°South in the basin. But during this season this was far from being a general feature and there were even a few notable exceptions among which FAVIO which turned to be the most emblematical one. This storm, the only one to have touched Africa, became the most intense cyclone observed south of latitude 25°South over the Mozambique Channel since the beginning of the satellite era. Besides, it was the first cyclone to have affected the African coast (Mozambique namely) after skirting around Madagascar via the south. As for BONDO, it turned to be the first tropical cyclone since decades to have concerned the seas north of latitude 10°South and so far westwardly of the basin thus shaking the immemorial peacefulness of the islets of the Farquhar Archipelago and wreaking havoc on the northernmost ones.

Unfortunately, those Seychelles outer islands were not the only target for the cyclone activity to come on the long list of affected territories. Indeed, the focus of the cyclogeneses and subsequent storms’ tracks over the western part of the basin had a great impact in terms of cyclone hazard for the populations of the Indian Ocean zone. The inhabited lands, concentrated on the western side of the basin, were subject to increased cyclonic risk and none of them managed to escape the more or less marked influence of one to several meteors which caused the death or disappearance of more than 200 people in total.

As it is often the case, Madagascar was the first in line and underwent the “thunder” of four systems (BONDO, CLOVIS, INDLALA and JAYA), a fifth one (FAVIO) brushing the southern coast. One has to go seven years back (1999-2000 season) to find such a tantamount profusion of phenomena having hit the Great Island in which nearly 450 000 inhabitants were affected by the aforementioned storms. The North and Northeast of the country were the most hard-stricken as a result of the impact of INDLALA which was the most devastating cyclone of the season and to a lesser degree by JAYA, the two cyclones landing – at three weeks’ interval – in the same area of Antalaha.

After four years exempt of any threat, Mozambique faced cyclone FAVIO which coincidently struck at the same spot as the last cyclone (JAPHET) to have touched the country (in early March 2003).

As previously mentioned, numerous meteors roamed north of the Mascarenes Islands and while the latter did not undergo major impact, they nonetheless had to face the rough meteorological conditions generated by ENOK and namely GAMEDE, the mightiest cyclone of the season – if not in terms of intensity at least of size – which affected the weather for several days over the sister islands of Mauritius and La Reunion, with Reunion beating some world records of rainfalls on that occasion.

