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lntroduction
Desertification is a process which changes a whole landscape or an ecosystem from an
optimal and dynamic ecological equilibrium by various processes of degradation towards
an area with less productivity, less biodiversity and less sustainable land-use options.
UNCCD is one of the 3 main international ecological conventions. UNCCD defines

,,Desertification is the degradation of land in arid, semi-arid and dry sub-humid areas. lt is
caused primarily by human activities and climatic variations".

Desertification and U N -Convention
Desertification does not refer to the expansion of existing deserts. lt occurs because
dryland ecosystems, which cover over one third or even half of the world's land area, are
extremely vulnerable to over-exploitation and inappropriate land use. Poverty, political
instability, deforestation, overgrazing and bad irrigation practices can all undermine the
productivity of the land. A severe fact is: the earth is being degraded - the earth, our planet,

is losing its name.
The UNCCD (UN Convention on combating desertification) is now in close contact (e.9.
with a joint liaison group of the Rio Conventions) with the CBD (Convention on Biological
Diversity) and the FCCC (Framework Convention on Climate Change)
New strategies were established since 20A1, aiming an enhanced cooperation between
the three Conventions, including cooperation on adaptation strategies or on sustainability
long term practices, as well as on the important contribution of forests to the achievements
of their respective goals. They are working together to enhance synergies in this area.
The various manifold aspects of desertification are listed in Table 1.

Table 1. Main characteristics, effects and aspects of desertification (modified from Walter &
Breckle 2oo1)
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Deserts änA Desertifi cation
Deserts are arid areas on the globe where plant growth is scarce, mainly by lack of water,
which is due to climatic conditions. This is known from most climatic zones of the globe
(from the tropics to the arctic; Breckle 2002). Hot, warm, temperate, fog or cold deserts
exhibit similar mainly abiotic features, some characters differ, especially the floristic realm,
depending on vegetation history. According to rainfall distribution or according to
temperature regoime, or according to geomorphological substrate accumulation various
desert types are distinguished (Breckle et al. 2001). Striking features of deserts are the
self-evident proponderance of evaporation against precipitation with upwards movement of
capillary water; which inevitable leads to an accumulation of dissolvable minerals on
substrate surface (rock varnish, limestone, gypsum, salt crusts), and the strong role of
wind for erosion and accumulation (deflation and dunes). All these processes also can be
enhanced by human activities in hitherto favourable semi-humid or semi-arid drylands, and
then often processes may start which are a severe degradation and which lead to desert-
like landscapes or ecosystems, quite often accelerated by feedback mechanisms, as e.g.
increasing drought events: this is then called desertification. Desertification is to be
observed also in deserts, but predominantly in drylands which are then driven to desert-
like conditions.

Desertification - salinity a great global threat
One of the severe threats to a productive agriculture is salinity. The overwhelming
dominance of upward capitlary water movements in dryland soils leads inevitably to
accumulation of salts in the upper soil horizons. Thus, climate (water balance) and salinity
are interrelated. Salt Lakes are always endorrheic and occur always only in drylands.
lrrigation water always contains salts, and thus bring salts on the fields. The higher the
evaporative demand the higher the danger of salinity. About one quarter to half of the
agricultural area in dryland countries is almost lost by salinity. Despite immense expenses
saline agriculture and relevant biotechnology has not yet achieved a real breakthrough
(Läuchli & Lüttge 2002)

Desertification - regional examples
There arc many striking examples where desertification has changed landscapes
tremendously to rather unproductive areas and where humans had to flee or migrate to
other regions. as in the Sahel etc.
Here 2 other examples will shortly be discussed:
Aralkum
The Aral Sea no more exists. The desiccated sea-floor (a new desert, called Aralkum,
Agakhanjanz & Breckle 1994) is now an area of about 60.000km2, mostly salt-desert, and
source of severe salt{ust storms. Many other features will need international help to fulfil
the UNCCD requirements in combatting desertification:
better water management and irrigation practices (new dam), erosion control, control of
fuel collecting. control of fire, control of overgrazing, tugai forest restoration, hunting
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management and nature conservation; by participation, poverty control, better water-
/energy supply and better health systems.
East-Pamir
This high-mountain plateau has specific features with strong frosts and severe dry climate
enabling only an open mountain desert vegetation to strive. The energy-supply for people
is (after breakdown of the Sowjet-Union) mainly by burning biomass as fuel, but also
grazing of sheep, goats, camels, yaks is on biomass, as well as grazing by wildlife, e.g. the
biggest sheep species, the protected Marco-Polo-sheep. Biomass mainly is by Cerafordes
papposa, a slow growing subshrub, perfectly adapted to the severe climatic and soil
conditions, but now totally overexploited. teresken-syndrome. The open high-mountain
desert now is subjected to heavy wind-erosion. Dependance on only one life-form of plants
in extreme climatic conditions is common. A very parallel syndrome, the tola-syndrome,
can be observed in the high andes, on the Altiplano in Bolivia with the over-exploitation of
the slow growing tola subshrubs (Parastrephia lucida), which is essential for cooking fuel,
animal fodder and grazing for llamas and alpacas (Breckle & Wucherer 2003).

Desertification - a theoretical concept
Land-use by humans always changes natural situations and destroys partly natural
ecosystems. lf this is a reversal process, land-use can be sustainable. lf loss of ecosystem
abilities and processes start to become irreversible, then degradation becomes severe.
This has happend since millennia and is happening in all zonobiomes of the globe to some
extent. Land degradation occurs everywhere, it is defined as desertification when it occurs
in the drylands (www.unccd.int), however, degradation in the tropics (savannahs, rain
forest) may have even more severe consequences and may lead to unproductive,
disastrous landscapes - by definition this is not included in the term desertificatron. Some
70% of the 52 million km2 of drylands used for agriculture around the world are already
degraded. Thus, desertification now damages practically one quarter of the total land
surface area of the world.
Desertification can be reversed only if farreaching changes are made in local and
international behavior Step by step, these changes will ultimately lead to sustainable land
use and food security for a growing world populatron. Combating desertification, then, is
really just part of a much broader objective, the sustainable development of countries
affected by drought and desertification (UNCCD). ln this respect, the role of forests
becomes essential and the ongoing deforestation rate (13 million ha per year) is
disastrous, not only for global climate change (www.unfccc.int), but even more for the
irreversible loss of biodiversity (www.cbd. int)

Desertification -a global issue
Over 250 million people are directly affected by desertifjcation, and about one billion
people in over one hundred countries are at risk. These people include many of the world's
poorest, most marginalized and politically weak citizens. As indicated by Table 1,

desertification has severe economic, social and human aspects.

References:
Agakhanjanz,O E. & Breckle,S-W 1994 Okologie der Erde. Band 2: Spezielle Ökologie
der gemäßigten und arktischen Zonen Euro-Nordasiens. 2. Aufl., p.280. Fischer, UTB
Breckle,S.-W. 2002: Walter's vegetation of the earth. The ecological systems of the geo-
biosphere. 4th edit., Springer 527pp.
Breckle,S.-W., Veste,M. & Wucherer,W. 2Aü'. Sustainable land use in deserts. Springer
465pp
Breckle,S -W & Wucherer.H. 2003 Vegetation of the Pamir (Tajikistan): land use and
desertificatron problems. in Spehn,E. (et al.)Land use change and mountain biodiversity,



Publications

CRC, Boca Raton 225-237
Läuchli,A. & Lüttge,U. 2002 Salinity: environment - plants - molecules. Kluwer Acad Publ.
552pp.
Walter,H. & Breckle,S.-W. 2004' Ökologie der Erde. Band 2: Spezielle Ökologie der
tropischen und subtropischen Zonen. 3. Aufl. Spektrum 764pp.

Correspondence address :

Prof. Dr. Siegmar-W. Breckle, Wasserfuhr 24-26, D-33619 Bielefeld, sbreckle@gmx.de,
sbreckle@uni-bielefeld. de

t


