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The United Nations Convention to Combat Desertification defines
desertification as
“LAND DEGRADATION IN ARID, SEMI-ARID AND DRY
SUBHUMID AREAS RESULTING FROM VARIOUS
FACTORS, INCLUDING CLIMATE VARIATIONS AND
HUMAN ACTIVITIES”.

More than 110 countries of the world have drylands which are
prone to desertification. According to UNEP, the annual economic
losses from desertification in the whole world totals US $42 billion.

Desertification is one of so called Accumulated Ecological
Problems ( AEP ). AEP include such problems as acid rain,
desertification, drought, climate change, etc. Each of these problems
is a result of a long accumulative process which can® be identified by
the people at once.

The process of desertification initiated in the deserts can expand,
like a cancer, to the bordering areas. For example, particles of dust
and salt blown off from the dry, exposed floor of the Caspian Sea,
are transported by wind over great distances.

Hundreds million of people in the countries affected by
desertification suffer directly from shortage of food and
environmentai quality. Several millions of ecological refugees,

( a category of people not recognized by UN agencies ! ), seek asylum
in neighbouring countries. So, the problem of desertification has been
transformed to social and political problem.
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The area of the drylands of Asia
( Kharin, Tateishi & Harahsheh, 1999 )

Class names  Area, km2 Percentage
Semi-arid 3,040,189 25.49

Arid 7,294,219 61.14
Extra-arid 1,194,563 10.01
Mountains 401,148 3.36

( within

the drylands)

Total 11,930,119 100.00
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Desertification of land use types of Asia,
km2 ( Kharin, Tateishi & Harahsheh,1999)
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Assessment and mapping desertification in the
framework of this project was based on application of low
resolution space images. NOAA/AVHRR data were found to
be useful for the analysis of desertification. Normalized
Difference Vegetation Index (NDVI) was computed by the
formula :

NDVI = (NIR - RED)/ (NIR + RED )

Where :
NIR — reflectance in near infrared spectral band
(channel 2 of AVHRR)

RED - reflectance in red spectral band
(channel 1 of AVHRR)

Two types of NOAA/AVHRR data were used :
- 21-31May (1992 - 1994 ), 4 arc-minute resolution
NDVI data ( § km ground resolution )
- April 1992 - March 1993, 30 arc - second resolution
NDVI data ( 1 km ground resolution )

Interpretation of small scale image was conducted by the
following procedure:
1. Unsupervised classification of 4 arc-minute NDVI
images,
2. Land cover classification by 30 arc-second monthly
NDVI data,
3. Visual interpretation of different classes of imagery
within landscapes - analogues

The criteria of assessment wind erosion in sandy

desert

THE CRITERIA FOR ASSESSMENT OF THE
VEGETATIVE COVER DEGRADATION

Status Desetification classes

criteria Slight Moderate Severe and
Yery severe

Plant Climax or Long existing | Ephemecal

community | slightly Secondary secondary

changed

Percentage of >75 75-25 <25

climax

species

Decrease of <25 25-175 >75

total plant l

cover, % |

Loss of <25 25-175 >75

forage on

rangeland, %

Loss of cur- <25 25-75 >75

rent incre-

ment of wood

%

The criteria for assessment of water erosion

Assessment factors Class limits

Slight Moderate  Severe
and
very

severe

Assessment factors

Class limits

Area covered with moving 15-30 30-70 >70

sand dunes, %

Sod cover, % 30-50 10-30 <10
Vegetation density, %
Shrubs 10 ~15 5-10 <5
Herbaceous vegetation 40~ 65 10 - 40 <10

Slight Moderate Severe
and
very
severe

Types of water erosion Sheet Sheet Gully

Erosion erosion erosion

(single (up to { more

cavi- 10 than

ties ) cavities 10

per 1 cavities
km2, perl
single km2)
gullies)
Ablation of surface soil layer,cm <5 5-20 >20
Vegetation density, %
Trees and shrubs <20 20~ 30 >50
Herbaceous vegetation <20) 20-350 >30

The criteria for assessment of water logging



rangelands

of irrigated farmlands

Assessment factors

Class limits

Slight Moderate Severe
and
very
severe

Density of hydrophilous
vegetation, %

a. Tamarix ramosissima,
Alhagi persarum <30 - .

b. Tamarix ramosissima,
Alhagi persarum and - 30-70 -
Karelinia caspia

c. Phragmites australis,
Glycyrrhiza  glabra and >70
Alhagi persarum

Depth of fresh or low

mineralized ground 5-10 2-5 <2
Water
Soil humidity regime Automor-  Semi- Hydro-

phic hydro- morphic
morphic

Assessment factors Class limits
Light Moderate Severe and
very
Severe
Degree of salinization
a) Total solid residue, % 0.210 - 0.400  0.400 - 0.600  >0.600
b) Cl., % 0.01 - 0.030 0.030 - 0.100  >0.100
c) Na+, % 0.023 - 0.046  0.046—0.092  >0.092
Mineralization of ground 3-6 610 10-30
water, g/l
Mineralization of irrigation 0.5-1.0 1.0-1.5 <1.5
water, g/l
Decrease in row cotton yield <13 15-40 40 -80
(% of the zero level )
Seasonal salt accumulation
a) Percentage 0.11 - 0.20 0.20~0.30 0.30 - 0.60
b) Metric tons per 1 ha 15-30 30 —-d5 45-90
Degree of pollution of
irrigation water ( ratio of
content of toxic chemicals to
their allowed concentration) 1.0 - 6.0 6.0-11.0 >11.0

The criteria for assessment of salinization

In "The World Atlas of Desertification" (1992) boundaries

of arid lands are delineated by the Aridity Index ( Al)

calculated by the equation :

Al =P/PET

where : P - precipitations, in millimeters

PET - potential evapotranspiration, in millimeters

The zonation of arid lands by Al was done in the Atlas

by the following criteria:

- Hyperarid lands (P/PET<0.05)
- Arid lands (0.05<P/PET<0.20)
- Semiarid lands (0.20<P/PET<0.50)
- Dry sub-humid lands (0.50<P/PET<0.65)

Classification of the drylands of Asia
( N. Kharin, G. Kalenov, V. Volovik, 1993)

- Semi-arid lands, low and high plains with

precipitation 2350 - 400 mm/year, with semi-desert

shallow soils and semi-desert vegetation,

- Arid

lands,

low and high plains with

precipitation 250 - 50 mm/year, with desert soils and

desert vegetation,

- Extra-arid lands, lowand high plains with

precipitation less than 50 mm/year with fragments of

primitive soils and sparse desert vegetation.
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