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SITUATION OF DESERTIFICATION  

IN TURKEY
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Distribution of Problem Areas in Turkey

Problem        Area ( ha )    
·Water Erosion          66.576.042
·Wind Erosion 486.000
·Alkaline and Salinity          1.518.749
·Hydromorphic Soils          2.775.115
·Stony and Rocky 2.930.331
·Other                                    894.153



WIND EROSION PROBLEM IN TURKEY
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ÅIn Turkey, wind erosion is a detrimental
problem especially in southern part of the
central Anatolia-(Konya-YŀǊŀǇƤƴŀǊ) which is the
driest zoneof the country and in Karsprovince
in the east. However,it also occursin coastal
areas.



WIND EROSION PROBLEM IN TURKEY
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Provinces which cover wind eroded area
Province Hectares
Konya 322.474
Niĵde 122.740
Kayseri 13.894
Kars 13.510
Others Provinces 13.372
TOTAL 485.990

Totally 486.000 ha. Of land is subject to wind erosion
varying from slight to excessiveandapproximately66 %
(322.474 ha) of this area is within the boundariesof
Konyaprovinces
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Situation of Wind Erosion in Konya according to 
erosion severity 

Erosion severity Konya (ha) %
slight 124.521 39.61
medium 138.794 43.04
severe 56.678 17.58
very severe 2.481 0.78
TOTAL 322.474 100.00

Of the total arable land of Karapēnarsub-province,
roughly 300.000 ha, 103.000 ha is subject to wind
erosiondamagesof differenttypesandgrades.

WIND EROSION PROBLEM IN KONYA
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LOCATION OF KARAPINAR
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Karapēnarwas establishedby pro-Hittires and

Hittites in 2000 B.C and was given the name ó

Karapēnarôin 1934.

Karapēnarsub-province, which is situated on

Konya-Adana high-way,is at a distanceof 95 km to

Konya. It coversan areaof 4315squarekilometersand

its populationis 28500.

It is boundedon the north and west by Konya

plain, on the eastby Karacadagand on the south by

Andēklē,K¿­¿kKartanandB¿y¿kKartanhills

BACKGROUN D OF KARAPINAR



KARAPINAR IN 1960s
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ÅProblembrokeout in 1960in Karapēnar

ÅThis calamitywasexpandingday by day andstarted
to threatenneighbourarea.
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Satellite image
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ÅMigration started from village to another places
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ÅKarapēnarpeople were in a distressing situation

and most importantly the human health was 

seriously effected 
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ÅCar accidentswerefrequent on Konya-Adana
highway

ÅMoving theKarapēnarsub-province to another
place was put on the agendabut this was no
economicallyat thattime.
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ÅClimate
ÅVegetative Cover
ÅSoils
ÅGeologic Formation
ÅHuman Factors Such as :
ïAdoption of improper System
ïCrop Rotation
ïĶnappropriate Land Use
ïUnsuitable Machinery and Equipment
ïOver-grazing
ïUsing Some species of grass as fuel

REASONS OF WIND EROSION IN KARAPINAR



Climate
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Human Factors Such as

17

They use plants as fuel



18

ÅMean wind direction is 3.5 m/sec
annually,

ÅDominantwind directionfrom north-east
to south-westandrise to duststormsthat
aredisagreeableanddestructive.

ÅStormy days are common and wind
attainsspeedsof 20 to 25m/secor more.

CLIMATE OF KARAPINAR
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ÅAveragetemperatureis11 o C,

ÅIn Summer, the temperature is often
between30 and35 o Candisoccasionally
above35 o C.

ÅIn winter, temperaturefalls below -20
o Cor lower

CLIMATE OF KARAPINAR
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ÅClimate of the region can be definedas
Semi-arid continental, the summersare
dry andhavewarm
ÅGreatestamountof snowfalls in January

andFebruary,
ÅAverageprecipitation is 275 mm, about

40% falls in winter,
ÅThe average precipitation from July

through Septembertotals only about 10
mm.

CLIMATE OF KARAPINAR
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ÅResearchesreveal that excellent grasslands
and meadowsonce flourishedhere, but they
were reduced to almost nothing due to
overgrazing,using some grass speciesgrass
species as fuel and the destruction of
meadow.

VEGETATIF COVER OF KARAPINAR

In 1960



ÅWithin the project area, there were some 140 
species of flora. Some drought-resistance 
varieties such as speedwell, milkvetch, 
ground-ivy, wheat grass and thistle are 
capable to hold sands and materials carried by 
wind thus causing the formation of small 
dunes.
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ÅThe area consists of alluvial, colluvial,
sieorezemand regosol soils which have a
textureof light sandyloamon upperlayersand
of heavyclay on lower layers. Theyarerich in
lime and potash,and poor in organicmatter
andphosphorous.

SOILS OF KARAPINAR



ÅThe amount of sand on surface soil is very 

high  (%  70-90)
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SOIL PECULIARITY OF PROJECT SOILS
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ÅSurveys and researches reveal that a great part 

of the project area overlaps an ancient lake 

bed.
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JEOLOJIK FORMATION OF PROJECT AREA
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ÅThis findings justifies the areathat these
dunesformedoriginally wereformedby
the accumulation of sands and other
materialson the shoresof a lake which
existed in ancient times by the wind
blowingoverthelaketowardsland.

JEOLOJIK FORMATION OF PROJECT AREA
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VIEWS FROM KARAPINAR IN 1960s

ÅThe Project Area of Karapēnarcovers 13.000 ha
which is sub-dividedto differentproblemareastaking
into considerationthe nature of problems and the
typesof measuresto betaken

ï4300haof sandDunes(Afforestation)

ï4000haof DuneShadows(Pasture)

ï1500haof BazalticRocks

ï3200haof Dry FarmingArea

Å2000haof Strip-Cropping

Å1000haof FarmerArea

Å200 ha of Irrigation Area (Vineyard and
SeedlingProductionArea)
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ÅThis area,roughly4300ha, is situatedon
7 km Southwestof Karapēnar,

4300 ha AREA of SAND DUNES



ÅLandscopeis thatof adesert,

ÅThere wasnôtany vegetative cover on the
duneswhich aresituatedeitherindividually or
in chains,

ÅTheyareof crescentshape,
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ÅSome dunes reach 150 m at width, 240 m at 

length and 41 m height 
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üFirst Phase of Prevention Works

üConstruction and Establishment of Reed-
Screen

üSecond Phase of Prevention Works

üGrassing

üThird Phase of Prevention Works 

üAfforestation

PREVENTION WORKS ON 4300 ha AREA of 

SAND DUNES
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ÅConstruction and Establishment of Reed-
Screen

ïReed-screen were used to reduce the
velocity of wind and to stablize the sand
dunes
ïEstablishmentof the screens counter to

dominantwind directionwereapplied
ïReed-Screenusedin control works is at the

heightof 1-2 m.
ïSpacebetweenthereed-screenis 8-10 times

of heightof thesescreens.

FIRST PHASE OF PREVENTION WORKS  

ON 4300 ha ON SAND DUNES



Reed-Screen used in control works is at the height of 1-2 m.
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Space between the reed-screen is 8-10 times of height of 
these screens.
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SHELTER BELT WORKS



SOWING SOME SPECĶES AS 

SCREEN
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SECOND PHASE OF PREVENTIONWORKS

ON 4300 ha ON SAND DUNES

ÅGRASSING After reducing the wind speed, grassing practices 

was applied to cover the soil surface.

Å In grassing,Rye (Scale sp.), Agropyron Cristatum, Agropyron 

Elongatun as well as different weeds were used.



39

SECOND PHASE OF PREVENTIONWORKS

ON 4300 ha ON SAND DUNES



REDUCE WIND SPEED
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THIRD PHASE OF PREVENTION WORKS

ON 4300 ha ON SAND DUNES

·AFFORESTATION

·After grassing spaces between these
screens,tree plantation among the reed-
screenswere started in order to ensurethe
permanentcover

·Trees (selected locally adopted large and
needle-leaved)were supplied from nursery
establishedin the projectareaandalsofrom
the other agencies
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ωAFFORESTATION 

ωSome selected trees in afforestation
ςRussian olive ( Eleagnus sp.L)

ςLocust   ( Robinia pseudeaccacia )

ςAsh tree ( Fraxinus sp.L )

ςElm (Ulmus sp.L )

ςMaple ( Acer sp.L )

ςGladicia
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ÅThis area,about4000ha,coverssmalldunes

ÅWithin the projectarea,thereweresome140 species
of flora.

ÅResearchesreveal that excellent grasslandsand
meadowsonceflourishedhere,but theywerereduced
to almostnothingdueto :

ïOvergrazing,

ïUsingsomegrassspeciesasfuel and

ïinappropriateland use, improper farming system,
using unsuitable machinery and equipment and
cultivationof pasturefor thepurposeof farming

4000 ha. AREA of DUNE SHADOWS
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ÅFour speciesof local plants only survived
becauseof thesereasonsmentionedabove

ÅThesefour drought-resistantare;
ïTapir ( Marrubiumparviflarum),
ïGeven( Astragalusmicracophalus),
ïYandak( Alhagi camalorum),
ïP¿ren( Artemisiasp. )

4000 ha. AREA of DUNE SHADOWS
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ÅBecauseof these reasonsmentioned above

meadowwasdestructedandasa results;

ïSmall dunes which were formed by the

accumulation of wind drifted materials

aroundthesefour plants reachat 0.3 m at

heightand0.25-2.00m atwidth.

4000 ha. AREA of DUNE SHADOWS
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Tapir

Marrubium parviflarum
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Geven

Astragalus micracophalus
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Yandak

Alhagi camalorum
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tǸǊŜƴ 
(Artemisia sp.)



ÅWhen hedging the area with wire fence was
completed, practices were started to control the
movingsanddunes

ÅRangelandimprovement was implementedin two
ways:

ï1. Bareareasamongthe small duneswereplanted
to cultivated crops for meadow amelioration
withoutdamagingthenaturalvegetation

ï2. Mixed grassseedswere sawnby drills on the
areaswherenaturalvegetationhasbeenremoved.
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PREVENTION WORKS ON 4000 ha AREA of 

DUNE SHADOWS
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ïAnd also another control measureswere

takensuchas;

ïInterventionsof humanand livestock were

prohibited,

ïSeedsof currentfour speciesof plant were

sampled, producedandsownon thepasture

PREVENTION WORKS ON 4000 ha AREA of 

DUNE SHADOWS
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PREVENTION WORKS ON 4000 ha AREA of DUNE 

SHADOWS
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ÅThis area,1500ha of bazalticrocks,startsvery near

to sub-provinceandextendsinto thesanddunes.

ÅAbout two decades before our works were

commencedin Karapēnar,this areawascoveredwidth

woodsenoughto meetthe firewood requirementsof

the sub-province. But not even a single tree at the

time we startedsurveys

1500 ha. AREA of BAZALTIC ROCKS
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PREVENTION WORKS ON 1500 ha AREA of 

BAZALTIC ROCKS
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ü 3200 ha of Dry Farming Area 

ü 2000 ha of  Strip-Cropping

ü 1000 ha of Farmer Area

ü 200 ha of Irrigation Area (Vineyard 

and Seedling Production Area)

3200 ha AREA OF DRY FARMING AREA



57

ÅThere wasnôtany vegetative cover before
commencingthecontrolworks.

ÅIn this area,3200 ha, dry farming practices
wasappliedby the villager abandonedvillage
dueto erosion.

ÅStrip-cropping practicesunder dry conditions
started on the area of 2000 ha, 1000 ha
cultivatedand1000hafalowed.

ÅStrip-cropping , counter to dominant wind
directionwasapplied

ÅStripWidth is 40-60m

2000 ha of DRY FARMING AREA
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2000 ha of DRY FARMING AREA



59

1000 ha of DRY FARMING AREA

ÅWhen the erosion controlled on 3200 ha villager
(abandonedformerly) camebackto their land

ÅThey are continuing their farming practiceson the
areaof 1000haunderourcontrolling
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ÅIn areas where field crops farming under dry
conditionswas not possible, vineyardand orchards
wereestablished.

Å35 deep wells were drilled for the purpose of
irrigation. In thisarea;

ïResearcheswere carried out and have been still
carryingout .

ïVariousirrigatedfarmingcropsaregrown

ïSeedlingse.g. Peach,pear,apple,apricot, cherry,
morellocherryandplum,wereplanted.

200 ha of IRRIGATION AREA
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ÅEvery year technicalexcursionsfrom the

University, Technical Schools, State

Agencies, delegation both native and

foreign havebeenorganised.

TECHNICAL EXCURSION ON SAMPLE HILL
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·In view of the investment and costs, the
benefitsobtainedby project implementation
canbe summarisedasfollows:
·Preventionof MovingYŀǊŀǇƤƴŀǊTown to some

other location

·IncreasedValueof Land

·HighwayTraffic

·HumanandLivestockHealth

·Effectof AgriculturalStructure
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ïWind erosionpreventionworks carried

out in Karapēnar,Konya, have caused

great interest both in the country and

abroad.

ïNative and foreign visitors to

Karapēnar,especially those who are

professionally interested in the

works,have highly appreciated the

resultsachievedin thearea.
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ÅIn fact, wind erosioncontrol works are
being implementedin many other count
es,e.g.our neighbouringcountries in the
south.

ÅBut, what is really remarkable in our
success is to make use of the most
economicmethodsand shortesttime to
transform a desert land into a fertile
arableland.
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ÅOne of the most important factors was

water supply in this project. Since the

area was deficient of adequatesurface

water resources, irrigation water was

suppliedfrom groundwaterresources.
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ÅWe have extended the limits of our
responsibilitiesto involve the farmerliving in
thevicinity to theprojectarea;

Åthey have learned to apply modern farming
technigues, e.g. useof undergroundwater for
irrigation, adoption of new kinds of crop,
fertilisation,cropsequence,etc.
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ÅProfit obtained has recovered the

expensesin a shorttime andgaveway to

increasein income.
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ÅThe project area,presently,is a national

park; it is a recreation area for the

amusement,holidayandhuntingpleasure

of thepeoplefrom nearbyprovinces.

ÅNow, thesky of Karapēnaris clearedform

blackcloudsof sand.
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ÅA fearful nightmare has turned into a
bright dreamof greenfields,orchardsand
gardens,with the light of happinesson
faces of those people who have
succeededthemiracle.

ÅThis is the legendof a (Black Springò
becoming ñGreenSpring with life
outpouringfrom its soils.
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