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Desertification – a global threat

Dust on Nymphaea leaves in Germany, dust from Sahara, phot: SWBr



„Stone Desert Tokyo“ (phot: SWBr 17.12.05)



Desertification and 

International UN-Conventions 

- UNCCD 





UNCCD - United Nations 

Convention on Combatting 

Desertification

The UNCCD entered into force on 26 December 1996,  90 days after the fiftieth 
Ratification. 

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

Desertification does not refer to the expansion of existing deserts. It occurs because dryland 
ecosystems (more than one third of the world's land area) are very vulnerable to over-
exploitation and inappropriate land use.     Poverty, political instability, deforestation, 
overgrazing, and bad irrigation practices are all undermining the land's productivity

Over 250 million people are directly affected by desertification. One billion people in over 
100 countries are at risk. These people include many of the world's poorest, most 
marginalized, and politically weak citizens. 

Combating desertification is essential to ensuring the long-term productivity of inhabited 
drylands. It needs innovative solutions. Past efforts have too often failed, and around the 
world the problem of land degradation continues to worsen.



UNCCD - Data
1992   Rio de Janeiro, Discussion of CCD

June 1994  Paris: Ratification of new UNCCD

Oct. 1994: Opening of ratification procedure by member states

Dec. 1996: 3 Months after the 50th ratification, UNCCD comes into force

March 2002: 179 Member-states have ratified

Oct. 2005: 191 Member-states have ratified

COPs List of Conferences of the Parties etc.
24.05.-03.06.1993 INCD1 Nairobi/Kenya

06.-17.01.1997 INCD10 NewYork/USA

18.-22.08.1997 INCD10/2 Geneva/Switzerland

24.09.-10.10. 1997 COP1, CST1 Rome/Italy 

30.11.-11.12. 1998 COP2, CST2 Dakar/Senegal

15.-26. 11. 1999 COP3, CST3 Recife/Brazil  

11.-22.12. 2000 COP4, CST4 Bonn/Germany

19.03.-06.04.2001 AHWG Bonn/Germany

01.-12.10. 2001 COP5, CST5 Geneva/Switzerland

11.-22.11.2002 CRIC1 Rome/Italy

25.08.-05.09. 2003 COP6, CST6, CRIC2 Havanna/Cuba

02.-11.05.2005 CRIC3 Bonn/Germany

17.-28.10. 2005 COP7, CRIC4, CST7 Nairobi/Kenya

12.-21.03.2007 CRIC5 Buenos Aires/Argent.

03.-14.09.2007 COP8, CRIC6, CST8 Madrid/Spain

21.09.-02.10.2009 COP9, etc. Buenos Aires/Argent.



UNCCD-Data 2
Abbreviations
CRIC Committee for the Review of the Implementation of the Convention
CST Committee on Science and Technology
COW Committee of the whole
INCD Intergovernmental Negotiation Committee
TPN Thematic program networks
FP Focal Points
NAP National Action Programs (National Action Plans)
SRAP Subregional Action Programs
RAP Regional Action Programs
RIOD Reseau International de ONG (NGOs) de lutte contre la désertification
GM Global Mechanism
IFAD International Fund for Agricultural Development
GEF Global Environmental Facility
AHWG Ad Hoc Working Group
MDG Millenium Development Goals  “Jahrtausendziele”

MDGs
Eradicate extreme poverty and hunger
Achieve universal primary education
Promote gender equality and empower women
Reduce child mortality
Improve maternal health
Combat HIV/AIDS, malaria and other diseases
Ensure environmental sustainability
Develop a global partnership for development



UN-(Rio)-Conventions
UNFCCC (United Nations Framework Convention on 

Climate Change

UNCBD (United Nations Convention on Biological Diversity

UNCCD (United Nations Convention on Combating 

Desertification)

JLG: Joint Liaison Group for the 3 Conventions

new goal: enhancing collaboration between climate change, 

protection of forests, combating desertification, 

biodiversity conservation, traditional knowledge and 

sustainable use

levels: secretariats of convention bodies, national focal 

points 



Atmospheric CO2 during the last 400.000 years. Glacial (Interglacial) Cycles within the current ice age are mostly 

directly caused by changes in the Earth‘s orbit (Milankovitch etc.). These changes also influence the carbon cycle, 

which in turn feeds back into the glacial system. During the 200 years the quasi constant level of 280 ppm has 

dramatically increased.  (Rohde)

UNFCCC



Mobil dunes of the N Negev desert (phot: SWBr 17.12.05)

Some specific terms:

Desert

Semidesert

Dry savannah

Steppe

=> Desertification

Degradation

Wasteland formation

Desolation

Deserts and Desertification



Mobil gewordene Dünen in der nördlichen Negevwüste (phot: SWBr 17.12.05)

Einzelne Begriffe:

Wüste

Halbwüste

Trocken-Savanne

Steppe

„Verwüstung“

=>  Desertifikation

Degradierung

Verödung

Wüstung



Characteristics and effects of Desertification
(after Yang et al. 2002, Walter & Breckle 2004)

Causes and Reasons Ecological 

Aspects

Economical Aspects Social / Human 

Aspects

Deforestation, Burning 
practices

Overgrazing

Over-exploitation by collecting 
plants

Over-exploitation by hunting 
and fishing

Irrigation with unsuitable water

Soil erosion

Soil compaction

Salinity

Ploughing at wrong time and 
wrong site

Wind erosion

Contamination/Pollution by 
diverse sources (industry, 
heavy metals, poisons, 
pesticides etc.)

Mining activities

Dumping activities

Loss of biological 
diversity: plants, 
animals, 
ecosystems etc.

Loss of clear 
water lakes

Loss of upper soil 
horizons (Humus 
loss, less N-,P-,K-
storage)

Lower 
groundwater 
level, but more 
frequent water 
logging and 
salinization

More frequent 
sand- and 
duststorms (more 
erosion and 
unsuitable 
accumulation 
(“blow-off and 
blow-upon”)

Reduced yield of cultivated 
crops

Reduced suitable agricultural 
areas

Reduced suitable grazing 
areas

Reduced capacity of pasture 
land

Abandoning of farms

Abandoning of pastures, bush 
encroachment, more frequent 
bush fires

Sand drift and dust-storms 
blocking roads and railway, 
damaging all kind of 
maschinary 

Increasing sediment load in 
rivers

Increasing danger of floods for 
settlements, highways, 
agricultural fields, etc.

Increasing economic losses 
for all kind of properties

Sand- and Dust-
storms cause 
damages, danger for 
humans and livestock

Health problems, 
famines

Rural-urban mobility 
(villages > cities)

Increasing poverty

Increasing income 
extremes

Increasing number of 
refugees (by econ. 
reasons)

Increasing problems 
of sufficient 
maintaining 
infrastructure and 
supply of dramatically 
growing cities and 
megacities

Increasing anarchy, 
chaos and crime



Mountain desert in C Afghanistan, Dragon Valley, Bamyan   (phot: SWBr Nov. 1966)



htpp://earthobservatory.nasa.gov

The globe
Arctic region with Tundra (IX)

Boreal region with Taiga (VIII)

Nemoral region with 

deciduous forests (VI)

Cool arid region with steppes, 

semideserts and deserts (VII)

Temperate  humid region with

lauriphyllous evergreen forests (V)

Hot arid region with subtropical 

semideserts and deserts (III)

Hot semihumid region with tropical 

grasslands, savannahs 

and saisonal forests (II)

Hot humid region with 

tropical rainforests (I)
Temperate semiarid region with 

summer drought: mediterranean (IV)

and its main 9 zonobiomes



Deserts and drylands
Abiotic parameters

Climate strong radiation

lack of water (low input by precipitation, high evaporative demand)

endorheic basins

periodicity of rains, occurrence of fog .. => desert types I

temperature conditions ……………………… => desert types II 

wind (dust and sand transport)

Geomorphology

dominance of physical weathering

transport of solids (erosion, accumulation), sand movement (deflation, sand dunes)

sequence of grain sizes (catena formation) …=> desert types III

episodic waterflows (wadis, laminar floods)

Soils very slow soil formation, very few organic material, fast mineralization

main water flow upwards, causing formation of inorganic crusts

desert varnish, limestone crusts, gypsum layers, salt crusts

Biotic parameters (examples), for Flora, Fauna of deserts
Adaptation to drought and strong radiation (CAM, C4, life forms: annuals, succulents), 

with low root/shoot ratio, contracted vegetation, night activity (many animals, CAM)

Adaptation to high ionic concentrations, mainly salt (halophytes, salt glands in plants 

and animals)

Area related biodiversity very low, but very specific in distinct deserts

Convergent evolution of lifeforms and strategies (in the various floral realms)

Specific role of cryptogams at many sites (biotic crusts with Cyanobacteriae)

Anthropogenous impact: Oasis economies, nomadism, overgrazing, invasions with neophytes, 

Desertification predominantly at the margins of deserts

Northern Negev desert: Nizzana sand dunes, bird traces on sand dunes (phot: SWBr) 

winter rain deserts –

summer rain deserts –

deserts with irregular precipitation –

extreme deserts lacking any rain –

fog deserts

hot deserts –

temperate deserts –

cold deserts –

Polar deserts (Arctic, Antarctic); 

coastal deserts, continental deserts

hamada (rock desert, bloc desert) –

reg (stone pavement desert) –

serir (gravel desert) –

erg (sand desert) –

takyr (clay, silt desert) –

sebkha, schotts, playa (salt desert)



High mountain desert in Eastern Pamir 4200m asl, Ceratoides desert and salt lakes (phot: SWBr) 

The Deserts of the World  - arranged according to climate

ZB I (rIII) tropical deserts 

• (Caatinga, E-Afrika)

ZB III hot deserts, subtropical arid

• sZB with 2 rainy seasons (Sonora, Karoo, Thar)

• sZB with winter rain season (N Sahara, Negev/Sinai, Arabia, S Iran, Mohave,)

• sZB with summer rain season  (S Sahara, Sahel, S-Arabia, Inn. Namib, Inn. 
Atacama)

• sZB with few irregular rains, possible at any season (C-Australia)

• sZB with fog, without rains (Out. Namib, Out. Atacama)

• sZB rainless, exteme desert (C Sahara, Atacama, Lut)

• sZB III (tIX) subtropical (cool) high mountain deserts (Altiplano)

ZB VII (rIII) winter cold deserts

• sZB with winter rains (M-Asia: N Iran, Turan, Kyzylkum, Karakum; Great Basin)

• sZB with summer rains (C-Asia, Inn.-Asia: Takla Makan, Gobi, Beishan, Alashan, 
Ordos; Patagonia)

• sZB VII (tIX) high mountain deserts (Pamir, Tibet)

ZB IX polar deserts 

• (Arctis, Antarctic)



Flächengrößen der Wüsten
Subtropical Hot Deserts (ZB III)

Fläche in 1000 km2

Sahara 9 060    (= 9 Million km2  = 25,4 x Germany)

Arabian Desert 2 350

Kalahari 510

Australia (Gibson, Great Sandy, Great Victoria, Simpson, Sturt) 1 490

Mohave 65

Sonora 310

Chihuahua 455

Monte 325

Thar (Sind) 450

Subtropical, Cool Coastal Deserts (Fog deserts) (ZB III)

Namib 135

Atacama 140

Temperate and Continental, Winter Cold Deserts (ZB VII, rIII)

Great Basin, Colorado 820

Patagonia 670

Karakum 350

Kyzylkum 300

Iran 390

Takla Makan 1600

Gobi 1290

Polar Cold Deserts (ZBIX)

Arctis 13 980

Antarctic 14 240





Characteristics and effects of Desertification
(after Yang et al. 2002, Walter & Breckle 2004)

Causes and Reasons Ecological 

Aspects

Economical Aspects Social / Human 

Aspects

Deforestation, Burning 
practices

Overgrazing

Over-exploitation by collecting 
plants

Over-exploitation by hunting 
and fishing

Irrigation with unsuitable water

Soil erosion

Soil compaction

Salinity

Ploughing at wrong time and 
wrong site

Wind erosion

Contamination/Pollution by 
diverse sources (industry, 
heavy metals, poisons, 
pesticides etc.)

Mining activities

Dumping activities

Loss of biological 
diversity: plants, 
animals, 
ecosystems etc.

Loss of clear 
water lakes

Loss of upper soil 
horizons (Humus 
loss, less N-,P-,K-
storage)

Lower 
groundwater 
level, but more 
frequent water 
logging and 
salinization

More frequent 
sand- and 
duststorms (more 
erosion and 
unsuitable 
accumulation 
(“blow-off and 
blow-upon”)

Reduced yield of cultivated 
crops

Reduced suitable agricultural 
areas

Reduced suitable grazing 
areas

Reduced capacity of pasture 
land

Abandoning of farms

Abandoning of pastures, bush 
encroachment, more frequent 
bush fires

Sand drift and dust-storms 
blocking roads and railway, 
damaging all kind of 
maschinary 

Increasing sediment load in 
rivers

Increasing danger of floods for 
settlements, highways, 
agricultural fields, etc.

Increasing economic losses 
for all kind of properties

Sand- and Dust-
storms cause 
damages, danger for 
humans and livestock

Health problems, 
famines

Rural-urban mobility 
(villages > cities)

Increasing poverty

Increasing income 
extremes

Increasing number of 
refugees (by econ. 
reasons)

Increasing problems 
of sufficient 
maintaining 
infrastructure and 
supply of dramatically 
growing cities and 
megacities

Increasing anarchy, 
chaos and crime



Causes and Reasons

Deforestation, Burning practices

Overgrazing

Over-exploitation by collecting plants

Over-exploitation by hunting and fishing

Irrigation with improper water

Soil erosion and soil compaction

Salinity

Ploughing at wrong time and wrong site

Wind erosion

Contamination/Pollution by various sources (industry, heavy metals, 
poisons, pesticides etc.)

Mining activities

Dumping activities

Characteristics and effects of Desertification
(after Yang et al. 2002, Walter & Breckle 2004)



Solonchak soil surface with very high Na+-Saturation, few days after rain, with starting salt-

crust formation, Aralkum, Kazalinsk  (phot: SWBr Mai 2003)

Salinity



Aerial photograph of the riparian landscape around Syr Darya,
close to KzylOrda in early summer: 
no snow – all is saline !
(phot: SWBr April 2003)



Black, anaerobic salt-mud, sea-shore of N Aral Sea (phot: SWBr June 

2004)



Simplified water-cycle (hydrological water-budget)

in humid and arid landscapes (and related salt-budget)

Humid Region Arid Region

Formation of 

an endorrheic 

salt-lake



An example of the many salt-lakes in Inner Mongolia, China  (phot: SWBr 26.09.2004)

Inland lakes in arid regions are endorrheic, 

they are saline, 

have their own hydrological and ion-regime



Schematic water- and salt distribution in soil horizons under differing climates

increasing annual precipitation



Aerial photoraph: Small villages with extreme salinization, 
Inner Mongolia, China (phot: SWBr 26.09.2004)



Abandoned agriculture, saline fields, Indus Valley, Pakistan
(phot: SWBr  19.12.1994)



Saline clay desert, N-Afghanistan (phot: SWBr Juni 1967)



Cotton suffering from salinity, Anatolia (phot: SWBr 22.08.1988)



Furrow Irrigation near Maknassy, Tunesia – with Drainage !! (phot: SWBr 19.10.1985)



Serir desert in C-Iran with Qanat- (Karez-, Foggara-) irrigation channel (phot: SWBr 18.04.2004)



Amudarya river-oasis near Khoreshm (Uzbekistan)  (phot: SWBr 03.06.2005)



Oase Khiwa (Uzbekistan) (phot: SWBr 05.06.2005)



Salt desert on the desiccated sea floor of the N AralSea in Kazakhstan (phot: SWBr 20.05.2003)

Case Studies / 

Regional Examples

--

The new desert Aralkum 

(Sand- and Duststorms, 

Salt)



Characteristics and effects of Desertification
(after Yang et al. 2002, Walter & Breckle 2004)

Causes and Reasons Ecological 

Aspects

Economical Aspects Social / Human 

Aspects

Deforestation, Burning 
practices

Overgrazing

Over-exploitation by collecting 
plants

Over-exploitation by hunting 
and fishing

Irrigation with unsuitable water

Soil erosion

Soil compaction

Salinity

Ploughing at wrong time and 
wrong site

Wind erosion

Contamination/Pollution by 
diverse sources (industry, 
heavy metals, poisons, 
pesticides etc.)

Mining activities

Dumping activities

Loss of biological 
diversity: plants, 
animals, 
ecosystems etc.

Loss of clear 
water lakes

Loss of upper soil 
horizons (Humus 
loss, less N-,P-,K-
storage)

Lower 
groundwater 
level, but more 
frequent water 
logging and 
salinization

More frequent 
sand- and 
duststorms (more 
erosion and 
unsuitable 
accumulation 
(“blow-off and 
blow-upon”)

Reduced yield of cultivated 
crops

Reduced suitable agricultural 
areas

Reduced suitable grazing 
areas

Reduced capacity of pasture 
land

Abandoning of farms

Abandoning of pastures, bush 
encroachment, more frequent 
bush fires

Sand drift and dust-storms 
blocking roads and railway, 
damaging all kind of 
maschinary 

Increasing sediment load in 
rivers

Increasing danger of floods for 
settlements, highways, 
agricultural fields, etc.

Increasing economic losses 
for all kind of properties

Sand- and Dust-
storms cause 
damages, danger for 
humans and livestock

Health problems, 
famines

Rural-urban mobility 
(villages > cities)

Increasing poverty

Increasing income 
extremes

Increasing number of 
refugees (by econ. 
reasons)

Increasing problems 
of sufficient 
maintaining 
infrastructure and 
supply of dramatically 
growing cities and 
megacities

Increasing anarchy, 
chaos and crime



Characteristics and effects of Desertification
(after Yang et al. 2002, Walter & Breckle 2004)

Ecological Aspects

Loss of biological diversity: plants, animals, microbial systems, 
ecosystems etc.

Loss of fresh water lakes

Loss of upper soil horizons (Humus loss, less N-,  P-,  K-storage, 
less buffering adverse climatic effects)

Lower groundwater level, but more frequent water-logging by soil 
compaction and salinization

More frequent sand- and duststorms (more erosion and 
unsuitable accumulation > “blow-off and blow-upon”)



Universität Bielefeld

Einführung

Geographie

Klima

Flora

Psammophyten

Halophyten

Stürme

Phytomelioration

Barsa Kelmes

UNCCD

Schluß-

folgerungen

htpp://earthobservatory.nasa.gov

Europe

India

Arabia
Africa

Sibiria

Iran Tibet



Aral Seafloor, remnant anchor from a fisher-boat, near Muniak (phot: Okmir Agakhanjanz, Sommer 1986)

Topics concerning desertification

at Aralkum, 

the desiccated sea floor 

of the Aral Sea and in the Aral basin:

Irrigation management

Drainage systems

Salinity Control

Erosion Control

Restricted fuel collecting

Restricted grazing

Protection of Tugai-remnants

Hunting management

Nature protection

=> Participation: 

Secure water supply

Secure energy supply

Health control

Poverty reduction



Very frosty winters

Very hot summers

Climate



North Coast of N Aral Sea (Shevshenko-Bay), with cliffs (chinks) and 
typical succession-/vegetation-gradient
Panorama; (phot: SWBr Mai 2003)



Saxaul-Belt 
(Haloxylon aphyllum)



Salicornia europaea, up to he horizon, Aral Sea flour, first year after desiccation (phot: WWucherer Okt. 1994)



Open
plains,
Salt-

Desert

years after 

desiccation



The disappearance of the Aral Sea within the last 45 years:

Islands became part of the mainland

Insel Kokaral       Insel Vozroshdenye      Insel Barsa Kelmes



htpp://visibleearth.nasa.gov

Formation of the 

Aralkum-Desert

Water surface

desiccated 

area

(Aralkum)



Syr-Darya,
Amu-Darya:

Tributaries to the Aral Sea

The lost Aral Sea:

year     area       volume    salinity

1960 100%      100%         0,9%

1970 90%        89%        1,0%

1980 76%        59%        1,7%

1990 66%        26%        3,5% 

2000 40%        19%        4,3%

2009      18%         7%        7-10% (GA)

The new desert:

Aralkum
Larger than the Netherlands



Former harbour basin of the port-city of Aralsk 

Garbage and salt-pans (phot: SWBr Juli 2004)



Moving sand-dune towards school-building in Bugun (phot: SWBr Mai 2004)



Sand in motion – Erosion and Accumulation at Stipagrostis –Grass-Tussocks (phot: SWBr Juni 2004)

Sand Movement

=> Short Distance Transport (Coarse particles)



Salt Dust Cloud, blownout from the Aralkum to S

=> Long Distance Transport (Fine particles)

htpp://earthobservatory.nasa.gov



htpp://earthobservatory.nasa.gov

Bisqunaq-Situation, 
salt dust storm in spring 

with cold air from NE



Salt Desert, desiccated sea-floor of the Aral Sea (Aralkum) (phot: W. Wucherer 2003)



Crusty-puffy Solonchak sites at Aralkum, E of Barsa Kelmes: 
Source of Salt Dust Storms (phot: SWBr Juli 2004)

Typical Deflation pattern: 
Blow outs of salt-dust



Very old specimen of Saxaul (Haloxylon aphyllum) 

on the former island Barsa Kelmes (phot: SWBr Juli 2004)



Adult Haloxylon aphyllum – shrub with perfect regeneration

(with 4 or 5 generations)  (c. 30 years after desiccation) (phot: W.Wucherer)


3
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The Ideal Situation :   dense „Saxaul-Scrub“
How to reach such a vegetation cover faster ?

How can we accelerate succession ?



Plantings with Saxaul (Haloxylon aphyllum)–Saplings on flat sandy substrate at dune basis        
(phot: WWucherer July 2004)



..…, height, 

diameter

(phot: SWBr June 2004)

Measuring of 

Saxaul-Saplings 



Halocnemum strobilaceum, one of the rare surviving saplings (phot: SWBr June 2004)



Rich spring flora with Ixiolirium tataricum, Adonis and Ceratocephalus falcatus on slightly saline sites (phot: SWBr Mai 2003)



(Rheum tataricum), fruiting   (phot: SWBr Mai 2003)



Former island 
Barsa Kelmes (1)

Warm springs

Kaskakulan (2)

Tugai-forest-remnants

Syrdarya-Delta (3)

Late tertiary and early quaternary fossil sites

coastal cliffs (chinks) of N-coast (4) Aralsk

Phytomelioration
sand dunes 
(GTZ-Project
Uzbekistan)

Necessary future
phytomelioration: 

salt crusts and
deflation basins

Former island
Vozroshdenye

Proposed Sites for

National-Parc or Biosphere-Reserve

DamFormer island 
Kokaral



Aral Sea floor experience for the GAZ66, old drainage ditches phot: SWBr Mai 2003



Solonchak-Experience; sticky like soap on tires (Aral Sea floor) (phot: SWBr June 2004)



Southern end 
of the 

Dead Sea 
between 
Jordan 

and 
Israel 

(former 
Lisan-

peninsula) 

htpp://earthobservatory.nasa.gov



High Plateau Desert Eastern Pamir,

intensively grazed by yaks (Bos grunniens) (phot: C.Nauman Aug. 2002)

Case Studies / 

Regional Examples

East-Pamir 

(Teresken-Syndrome)



PAMIR
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Tajikistan

Kazakhsta
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Uzbekistan

Kirgizia

T i b e t



Steep slopes of the Pamir-Alai-ranges with large scale erosion (phot: O Agakhanjanz  Sommer 1985)



The general overall  upland – lowland interrelations (GMBA-scheme)

Lowland provides means (food, money)
for protecting slopes

Upland provides safer water supply 
and resource use

Lowland

Upland



Roots and rhizomes, 
nature´s diverse screws 
and nails for mountain soils
(GMBA 2001)

Sustained upslope services 
and downslope safety depend 
on slope stability which in turn depends 
on a diverse and intact vegetation cover with
associated animal and microbial life
(GMBA 2001)



Chenopodiaceae:

Ceratoides papposa

Syn.=Eurotia ceratoides, 
Krascheninnikovia c.

called: teresken



1 year old                                                         8-12 years old 
2 years old          3-5 years old                                                              > 100 years old

teresken = Ceratoides papposa

Woody parts: 
in black

Development of teresken

From left to right:
One year old,  two years old, 3 to 5 years old, 8 to 12 years old,  about 100 years old 
or more;  some individuals can reach an age of 250 years, 
the maximum could be even much higher (Steshenko 1956, Walter & Breckle 1994)



Within the high mountain desert of the Eastern Pamir the Ceratoides-community
is by far the most common vegetation unit; 
The dilemma is:  
• it is used as grazing ground for sheep, goats, yaks etc., 
• it is also the most important basis for wildlife grazing (Marco Polo sheep), 
• but it is also the most important energy source (fuel) for the people, for heating and cooking



Teresken, piled up to bring it 
to the market in the village or to the houses



East-Pamir (4200m asl):  Ceratoides papposa, the dwarf shrub „teresken“,
is collected as the main energy source



Teresken, piled up

Dung from cows and camels

Kirghiz summer-village in the upper Rankul-Valley, Eastern Pamir, 4250m asl

The main energy sources



Interior of a Kirghiz Yurt, East Pamir, south of Rankul

There is some 
Teresken
in every yurt



High plateau desert E-Pamir with deep erosion (phot: C.Nauman Aug. 2002)



3 days after the big catastrophe: a whole village lost, 2 km of road inundated  (ph: SWB, 26.08.2002)



3 days after the big catastrophe: desperate villagers on detour road  (ph: SWB, 26.08.2002)



The Great Pamir, with Pik Karl Marx and Pik Friedrich Engels  (ph: SWB, 08.2002)



Desertification - a 

theoretical concept



Characteristics and effects of Desertification
(after Yang et al. 2002, Walter & Breckle 2004)

Causes and Reasons Ecological 

Aspects

Economical Aspects Social / Human 

Aspects

Deforestation, Burning 
practices

Overgrazing

Over-exploitation by collecting 
plants

Over-exploitation by hunting 
and fishing

Irrigation with unsuitable water

Soil erosion

Soil compaction

Salinity

Ploughing at wrong time and 
wrong site

Wind erosion

Contamination/Pollution by 
diverse sources (industry, 
heavy metals, poisons, 
pesticides etc.)

Mining activities

Dumping activities

Loss of biological 
diversity: plants, 
animals, 
ecosystems etc.

Loss of clear 
water lakes

Loss of upper soil 
horizons (Humus 
loss, less N-,P-,K-
storage)

Lower 
groundwater 
level, but more 
frequent water 
logging and 
salinization

More frequent 
sand- and 
duststorms (more 
erosion and 
unsuitable 
accumulation 
(“blow-off and 
blow-upon”)

Reduced yield of cultivated 
crops

Reduced suitable agricultural 
areas

Reduced suitable grazing 
areas

Reduced capacity of pasture 
land

Abandoning of farms

Abandoning of pastures, bush 
encroachment, more frequent 
bush fires

Sand drift and dust-storms 
blocking roads and railway, 
damaging all kind of 
maschinary 

Increasing sediment load in 
rivers

Increasing danger of floods for 
settlements, highways, 
agricultural fields, etc.

Increasing economic losses 
for all kind of properties

Sand- and Dust-
storms cause 
damages, danger for 
humans and livestock

Health problems, 
famines

Rural-urban mobility 
(villages > cities)

Increasing poverty

Increasing income 
extremes

Increasing number of 
refugees (by econ. 
reasons)

Increasing problems 
of sufficient 
maintaining 
infrastructure and 
supply of dramatically 
growing cities and 
megacities

Increasing anarchy, 
chaos and crime



Characteristics and effects of Desertification
(after Yang et al. 2002, Walter & Breckle 2004)

Economical Aspects

Reduced yield of cultivated crops

Reduced suitable agricultural and farm areas

Reduced suitable pasture areas

Reduced capacity of pasture land

Abandoning of farms

Abandoning of pastures, bush encroachment, more frequent bush fires

Sand drift and dust-storms blocking roads and railway tracks, damaging 
all kind of maschinary 

Increasing sediment load in rivers

Increasing danger of floods for settlements, highways, inundation of 
farmland, etc.

Increasing economic losses for all kind of income sources and properties



Bactrian camels grazing the steppes and semi-deserts in Kazakhstan phot: SWBr 18.05.2003

Land-use always changes natural siuations and alters natural ecosystems



N Negev desert and Gaza (view to S) and the visible border-line  (ISS009E12241)

Degradation of sand-dune systems 

can be seen even from space



Land slide S Costa Rica after heavy rains, favoured by deforestation (phot: SWBr June 2004)

Land degradation occurs everywhere

it is defined as desertification, if it occurs in drylands –

degradation in the tropics is not included in the

definition of desertification



Monoculture in the Tropics: Oil palm in Thailand as an example (phot: SWBr 08.02.2004)

Energy plants or food ??

Acceleration of green house gases ?!

Loss of tropical biodiversity 

and valuable ecosystems !!

„biofuels“ or „biofools“



Monoculture in the Tropics: Oil palm in Thailand as an example (phot: SWBr 08.02.2004)



Monokulturen der Tropen: Beispiel Ölpalme in Thailand (phot: SWBr 08.02.2004)Rape – Monoculture in Germany (web Rheinland W.Birke 09.05.2006)

Energy plants or food ??

Desertification in drylands and 

degradation all over the world 

is not only theoretical, it is a threat



Desertification 

–

a global threat



Characteristics and effects of Desertification
(after Yang et al. 2002, Walter & Breckle 2004)

Causes and Reasons Ecological 

Aspects

Economical Aspects Social / Human 

Aspects

Deforestation, Burning 
practices

Overgrazing

Over-exploitation by collecting 
plants

Over-exploitation by hunting 
and fishing

Irrigation with unsuitable water

Soil erosion

Soil compaction

Salinity

Ploughing at wrong time and 
wrong site

Wind erosion

Contamination/Pollution by 
diverse sources (industry, 
heavy metals, poisons, 
pesticides etc.)

Mining activities

Dumping activities

Loss of biological 
diversity: plants, 
animals, 
ecosystems etc.

Loss of clear 
water lakes

Loss of upper soil 
horizons (Humus 
loss, less N-,P-,K-
storage)

Lower 
groundwater 
level, but more 
frequent water 
logging and 
salinization

More frequent 
sand- and 
duststorms (more 
erosion and 
unsuitable 
accumulation 
(“blow-off and 
blow-upon”)

Reduced yield of cultivated 
crops

Reduced suitable agricultural 
areas

Reduced suitable grazing 
areas

Reduced capacity of pasture 
land

Abandoning of farms

Abandoning of pastures, bush 
encroachment, more frequent 
bush fires

Sand drift and dust-storms 
blocking roads and railway, 
damaging all kind of 
maschinary 

Increasing sediment load in 
rivers

Increasing danger of floods for 
settlements, highways, 
agricultural fields, etc.

Increasing economic losses 
for all kind of properties

Sand- and Dust-
storms cause 
damages, danger for 
humans and livestock

Health problems, 
famines

Rural-urban mobility 
(villages > cities)

Increasing poverty

Increasing income 
extremes

Increasing number of 
refugees (by econ. 
reasons)

Increasing problems 
of sufficient 
maintaining 
infrastructure and 
supply of dramatically 
growing cities and 
megacities

Increasing anarchy, 
chaos and crime



Characteristics and effects of Desertification
(after Yang et al. 2002, Walter & Breckle 2004)

Social / Human Aspects

Forest Fires, Erosion, Sand- and Dust-storms etc.   causing damages, 
danger for humans and livestock

Health problems, famines

Rural-urban mobility (migration villages  cities)

Increasing poverty

Increasing income extremes

Increasing number of refugees (by econom. reasons) to urban centers 
and across countries

Increasing problems of sufficient maintaining infrastructure and supply of 
dramatically growing cities and megacities

Increasing anarchy, terrorism, chaos and crime



Forest Fire in a cork oak forest in Catalonia (N Spain) (phot: SWBr 10.07.1964)



Gully erosion in Bolivia / Web



Aerial photograph: the loess region in China with severe erosion pattern  (phot: SWBr 22.09.2004)



Steep loss slopes with extreme erosion, near Wuqi (China) (phot: SWBr Sept. 2002)



DUST



Rice straw chequer technique for fixation of sand dunes, Tengger-desert/China (phot: 23.09.2004)



htpp://earthobservatory.nasa.gov



The Old Chinese Wall and duststorm (phot: SWBr 25.09.2004)



Sand storm „crossing a road“ , near Gabes/Tunisia (phot: SWBr 08.10.1985) 



Inundated wadi, after a thunderstorm, near Gabes/Tunisia (phot: SWBr 08.10.1985)



Sheeps and goats, grazing and overgrazing in Iran  (phot: SWBr 14.04.2004)



Lignite Mining in Germany, S of Leipzig (phot: SWBr 24.09.2003)



Afghanistan: Bamyan, the formerly old holy pistachio tree, ziarat near Kabul

tallest Buddha of the world; (phot: SWBr 28.10.1966  //  05.09.1968)



Sleeping sites for poor people in Karachi / Pakistan
(phot: SWBr 16.12.1994)



(www.astronomie.de, www.plani.ch)                  Mars – the planet of deserts



Licancabur and Lago Verde, S-Bolivia (phot: SWBr  14.08.2003) 

see the difference:

between marvellous deserts

and 

horrible desertification



International UN-Conventions - UNCCD, UNFCCC, UNCBD 

Deserts and Desertification

Effects: e.g. Salinity, Sand- and Duststorms, Erosion

Case Studies:    

The new desert Aralkum (Sand, Dust, Salt)

East-Pamir (Teresken-Syndrome; Erosion)

Desertification - a theoretical concept

Desertification – manifold aspects

Causes and Reasons

Ecological Aspects

Economical Aspects

Social / Human Aspects

Desertification – a global threat, a global issue

A global issue, which needs adaptation

A global issue, which needs education

A global issue, which needs mutual international cooperation

A global issue, which needs peace and security

A global issue, which determines the future of the globe

Conclusions and Summary
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