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Madagascar is the world's fourth largest island with
an areaof about 587 000 km2 and well known for bio-

diversity of landscapes, flora, and fauna and for its
richness of endemic vegetation. According to White
(1983) abott 20o/o of Madagascar's flora is endemic.

High landscape diversity is not only the result of top-

ography and distinct climatic differentiation but also

of human impacts. In the late Quaternary period, fires

seem to have influenced the island's vegetation before

the presumable arrival of humans on the island (Bur-

ney 1987). Paleo-Indonesians were the first immigrants

to the island and practised swidden agriculture and

pastoralism in which flre was an inevitable basic tool
for clearing land and maintaining secondary grassland

vegetation (Battistini and Y erin 197 2).

The original extent of Madagascar's rain forests has

been estimated at ll.2 x 106 ha. Evaluation of his-

toric aerial photographs and modern satellite imagery

shows that between 1950 and 1985 ca. I 1 I 000 hectares

were deforested annually (Green and Sussman 1990).

Today approximately one fourth of the forest for-
mations of the prehuman era is left. Still today fire is

the main tool in swidden agriculture and maintenance

of secondary formations. No reliable statistical data

on the extent of fires in forests, grasslands, and agri-

cultural systems are available. Recent statistics com-

piled by the Forest Service (Direction des Eaux et

For6ts) differentiate between savannalgrassland fires

and forest fires. According to these data ca. 950/o of
all surface burned between 1987 and 1990 was in
savanna-type ecosystems, averaging 440 000 ha yr-l.

Study Area

The region of Beforona is in the humid zone of
Madagascar and in the center of the fire observations

by the 5T5-60 space shuttle mission. Meteorological

* Richard O. Covey, Commander (USA), Kenneth D' Bowersox,

Pilot (USA), F. Story Musgrave, Payload Commander (USA),
Thomas D. Akers, Jeffrey A. Hoffman, Claude Nicollier, Kathryn
C. Thornton, Mission Specialists (USA, Switzerland).

data were collected in Beforona village (18'53'20'S

48'38'30"E) which is in midst of the Terre-Tany pri-
ject area, a Swiss-Madagascan research cooperatrc:
project in which different vegetation types are

in function of distance (ecological gradient) to
primary forest (Zurbuchen 1993).

The dwellers of this region, the Betsimisaraka,

living at the forest edge. The cultural system based

fire cannot be, in this region, denominated as

cultivation in the strict sense. Primary forest is

erally burned after selective exploitation, but
present burning activities are in secondary
(locally called sauoka; flgure 22.1). The quantitie:

the dried plant biomass determine intensity and i
pacts of the fire: Aboveground biomass is ca 150 -
txha-1 of the forest already selectively exploited
to 5o/o of observed fires), and 25-50 txha-l in
sauoka. Sauoka burning represents 95% ofburned
mass in the study zone. Sowing is conducted di
after the fire. Cultivation and weeding follow
harvest between April and June. Harvest residuals

left on the fields for soil protection.

Environmental Consequences of Fire

After three or four flre cultivations on fallow lands

percentage of forest species is reduced drastically
80% of species are lost). The erosion rate is

high on steep and unprotected sites, particularly
consequence of cyclones and landslides.

Long-term influence of flre has led to the

tion of savannas on the ridges and tops of
characteized by species like Pteridium
D icranop t er is linearis, S ticherus flag ellaris.

lands are occupied by Imperata cylindrica.
The emission from forest and grassland burning

to the pan-African pyrogenic emission load in
ways (Garstang et al. 1995). Westerly zonal
of air masses originating in the Indian Ocean

consist of maritime air not influenced by
emissions. These air masses become affected br



',(ep ro eun] s1ql l" pelrosqo

eq u?c seqrlrtce Surumq oN'(INC A71g) aut4 lecol 1ZU$ t66l
requece(I 1 1 go Sururour eql ut recse8epel l Jo .&\el1 €'ZZ ern8ld

'uoszas,(:p eqlJo pue oql:j:_-;
tsn! I9-SIS sptnqg aced5 ogt urorJ uo{el era,\\ sqdurSoloq6 '.-"-

reqrueceq I[ o] reqolro 1 por:ed aql Suunp'recse8epe141 ':iu
€uoreJeg ur (e8e:e,re,{rp-g) suorle,r.rasqo roq}eol& Z'ZZ etu-;.

raquacoo zl'01

06080L09090r0e0201:

(uu) uorlPudrcard 

-
(q) uoneloul .........

(uu) uoryeLoder3 

-

'le 15 roulureploc
I C7

lseroJ ur"J snourelunou f:euud ur (u:nq uors:a,ruoc 1se:o.;) [oa7 qse:4 f i; ;-m,i



238

Chapter 22

Elgte22.4 Close-up of the south-central part of Madagascar on

the morning of 8 December 1993 at0937 local time. Vegetation
pattems are clearly visible (dark: mountain rain forest; light:
secondary scrub, dry forest, and savanna)

Figure 22.5 Close-up (looking south) of the east coast of
Madagascar during aftemoon overpass of 9 December 1993 at

1700 (same overpass as in figure 22.7)

Figure 22.6 Close-up (at nadir) ofthe east coast ofMadagascar
during afternoon overpass of 9 December 1993 at 1700 local tim.'
(same overpass as in figure 22.7)

Figrure22.7 Looking south on Madagasoar from spacecraft
altitude 320 mm asl in the aftemoon of 10 December I 993 at I - -
local time
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