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The Burning Issue

David J. Lohman, David Bickford, Navjot S. Sodhi

he international commu- 4500
I nity has failed repeatedly

to prevent large-scale envi-
ronmental catastrophes driven by
perverse land-use practices in the
tropics. Haze pollution in South-
east Asia is an example that has
immediate and long-term negative
consequences.

The use of fire to clear land
is entrenched in many Southeast
Asian cultures (7), and large com-
mercial tree plantations—particu-
larly in Indonesia and East Malay-
sia—have begun burning on an
enormous scale (2). The resulting
smoke, or “haze,” from hundreds
of simultaneous fires spreads across
the region in the intermonsoonal
dry season, lingering for weeks.
Fires set to clear land may burn out
of control, particularly during El &
Nifio years, and consume large
swaths of forest damaged by log-
ging. These exact a high toll on this
hotspot’s biodiversity (2, 3). Dur-
ing the last El Nifio in 1997-98,
fires consumed over 8 million hec-
tares on Borneo and Sumatra, blanketing more
than 3 million km? and 70 million people
in haze (2, 4, 5). Material damage estimates
ranged from US$4.4 to $9.7 billion (2, 4) (see
figure, above right); CO, and soot liberated
from burning peat and biomass released an
estimated 0.81 to 2.57 gigatons of carbon into
the atmosphere (6). In addition to increasing
hospital admissions throughout the region, un-
healthy haze conditions increased mortality in
Malaysia and lowered infant and fetal survival
in Indonesia (7, 8).

Using fire to clear land has been illegal in
Indonesia since 1995, and a zero-burning pol-
icy was ratified by the Association of Southeast
Asian Nations (ASEAN) in 1999 (4, 9). Although
many Malaysian plantations have stopped
using fire (4), reappearing haze over Southeast
Asia every year, including 2006, indicates that
farmers throughout the region and plantations
in Indonesia ignore the ban. Given the social
and economic complexity of the annual haze
problem, there will be no easy solution, but we
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Effects of smoky haze. Estimated damage in Indonesia and other
countries resulting from the haze episode exacerbated by the
1997-98 EL Nifio (13). The shroud of haze from July 2001 fires can
be seen in the background satellite image.

highlight several priorities below.

Concentrate on “dirty fires.” To minimize
the greenhouse gases and pollution associated
with fires, preventing and extinguishing “dirty
fires” from peat and green vegetation, which
release more CO, and soot than dried biomass,
should get highest priority (10).

Coordinate fire-fighting efforts. The 1998
ASEAN Agreement on Transboundary Haze
Pollution calls for establishing a coordinating
center for battling haze, which has not been for-
mally constituted because Indonesia has not yet
ratified the agreement. Streamlining govern-
mental procedures for handling fires may
speed response.

Provide incentives to stop burning. Fin-
ancial incentives could be provided to districts
or villages that have policed themselves and
have avoided burning during hazardous condi-
tions. Stronger incentives for corporations that
clear land for plantations, might include pay-
ment of up-front deposits or mandatory “no-
fire insurance” (10).

Provide alternatives to burning. Fire will
always be the cheapest method to clear land
in the tropics. International aid agencies should
focus on providing infrastructure and hardware

Neither governments nor civil society have
been able to mitigate the annual shroud of
haze that blankets Southeast Asia.

needed to clear land without fire.

Teach environmental management. Efforts
should be made to educate local farmers on the
medical, environmental, and political ramifica-
tions of burning, along with alternate methods
of land clearing. Volunteer organizations such
as the U.S. Peace Corps could help stop fires on
the ground and teach rural communities about
alternatives to fire.

Neither the Indonesian government nor
regional ASEAN pressure have been able to
stop the haze (10, 11). Ongoing efforts by the
Forest and Agriculture Organization of the
United Nations (9), including a recent meeting
on sustainable forest management and a work-
shop in Indonesia to train community-based
fire managers, can address the problems at both
governmental and community levels. In addi-
tion, the United Nations or the World Bank
could help generate needed funds through debt-
for-nature swap or carbon credit—offset funds.

Solutions to the haze problem are needed
before the onset of the dry season in June, as
2007 may be another E1 Nifio year (/2). Lessons
learned from this catastrophe may help amelio-
rate similar smoke-haze episodes in Amazonia,
Africa, and other parts of Asia.

References and Notes

1. G. G. Marten, Ed., Traditional Agriculture in Southeast
Asia: A Human Ecology Perspective (Westview Press,
Boulder, CO, 1986).

2. C.V.Barber, ]. Schweithelm, Trial by Fire: Forest Fire and
Forestry Policy in Indonesia’s Era of Crisis and Reform
(World Resources Institute, Washington, DC, 2000).

3. M. F. Kinnaird, T. G. O'Brien, Conserv. Biol. 12, 954 (1998).

4. D. Glover, T. Jessup, Eds., Indonesia’s Fires and Haze: The
Cost of Catastrophe (International Development Research
Center and the Institute of Southeast Asian Studies,
Ottawa and Singapore, 1999).

5. J. Nichol, Atmos. Environ. 31, 1209 (1997).

6. S.E.Page et al., Nature 420, 61 (2003).

7. S.Jayachandran, “Air quality and infant mortality during
Indonesia’s massive wildfires in 1997" (Tech. report no.
95, BREAD: Bureau for Research in Economic Analysis of
Development, Cambridge, MA, 2005).

8. N. Sastry, Demography 39, 1 (2002).

9. U.N. Food and Agriculture Organization (FAO), Fire Man-
agement—Global Assessment 2006 (FAO, Rome, 2007).

10. N. Byron, Agric. Ecosyst. Environ. 104, 57 (2004).

11. J. Nichol, Atmos. Environ. 32, 3917 (1998).

12. Anonymous, “2007: Year of El Nifio havoc?,” Straits
Times, 6 January 2007, p. 24.

13. T.P.Tomich, D. E. Thomas, M. van Noordwijk, Agric.
Ecosyst. Environ. 104, 229 (2004).

14. Grant R-154-000-270-112 from the Singapore Ministry
of Education supported the authors.

Supporting Online Material
www.sciencemag.org/cgi/content/full/316/5823/376/DC1

10.1126/science.1140278

20 APRIL 2007 VOL 316 SCIENCE www.sciencemag.org

Published by AAAS

PHOTO CREDIT: JACQUWA DESCLOITRES, MODIS LAND RAPID RESPONSE TEAM

Downloaded from www.sciencemag.org on April 22, 2007


http://www.sciencemag.org

