AB

Tarim Bilimleri Arastirma Dergisi 3 (2): 65-70, 2010
ISSN: 1308-3945, E-ISSN: 1308-027X, www.nobel.gen.tr

>
Sustainable Irrigation and Importance of Technological Irrigation Systems for Konya Basin

Ramazan TOPAK Bilal ACAR
Selguk University, Agricultural Faculty, Farm Buildings and Irrigation Department, KONYA

*Sorumlu Yazar
rtopak@selcuk.edu.tr

Abstract

In this study, available water potential, excess water use in agriculture was briefly analyzed first and then sustainability of irrigation and
importance of pressurized irrigation methods for efficient water resources use were discussed in Konya basin of Turkey. Basin water resources
are scant with 2.5% of total available water potential of Turkey. Present agriculture has resulted excess surface and groundwater uses in basin.
The main reasons of this are unplanned increase of the irrigated areas and current crop patterns. This has caused 1.4 billion m? excess water
extractions from basin groundwater resources. There is almost 70 000 unplanned open illegal wells resulted excess water extraction. Portable
sprinkler irrigation system is widely used for field crops so average irrigation efficiency is high. Excess water use has not resulted from the farmers
irrigation applications. In summary, to irrigate all areas open for the irrigation by present available water resources, new irrigation techniques and

water resources development works are needed.
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INTRODUCTION

Drought is one of the common environmental stresses
restricted agricultural productions in the world. On the
other hand, the use of irrigation water from basin water
resources has gradually declined due to the environmental
pollution and global climate changes. Thus, development
of new water saving techniques and intensively their uses
are necessary. Since, agriculture is the single highest
fresh water user as 70% in the world [17] and has reached
up 90% in some cases [3]. Water resources are declining
worldwide [25] and are scant in nearly 80 countries
with more than 40% population of the world [24]. By
projections of 2030 water withdrawal for irrigation will
increase by about 14% [5].

Konya Closed Basin, KCB, one of the important
water basins of Turkey with average annual 378 mm
rainfall [6], has almost arid climate. Therefore, total
semi-arid lands of the world are 14.2% and Konya basin
is within these areas [2]. In the near past (10-15 year), the
annual water potential of basin was 950 m*/person, but it
has reduced up to 750 m*/ person. This resulted reduction
of water resources in Konya that is known as water poor
basin. Under present conditions, 88% available water
potential has allocated for agriculture [6] and currently
agriculture has 90% of total water consumption in basin
[29]. Current irrigated agriculture has resulted excess
uses of basin water resources [6, 18, 29, 30].

In this study, water resources of Konya basin, irrigation
and excess water use in basin agriculture were analyzed
with detail. In addition, some suggestions were given for
sustainable irrigation, reducing excess water uses and

also importance of pressurized irrigation systems were
also discussed.

DROUGHT, WATER POTENTIAL AND
USE IN IRRIGATION IN KONYA BASIN

Agricultural drought in Konya basin

Semi-arid climate is common and annual precipitation
varies from 280 mm to 350 mm (almost arid climate)
in most parts of the Konya Basin. The 20-25% of
total rainfall has observed in crop growth period. This
situation, geographical position, has led to semi-arid
climate conditions as well as agricultural drought.

Agricultural drought can be defined as the condition
of insufficient water status within the soil to meet crop
water requirement. It has associated by moisture loss and
shortage of water resources. In agricultural drought, water
amount within the crop root zone depth is considered.
It can not be defined as low rainfall event in any place.
In other word, low rainfall may not mean agricultural
drought. In some cases, sufficient amount of water could
be within the crop root zone depth under low rainfall
conditions.

Agricultural drought is more harmful especially for
high water consuming crops. Konya basin has arid climate
due to lack of rainfall amount and ununiform distributions
throughout the year. According to recent report, it is not
a new history. Increase of high water consuming cropped
lands, adding new crops and rapid increase of irrigated
areas has resulted intensive pressure on water resources
of basin. This has led to over water extraction from basin
groundwater resources [30].
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Konya basin has almost little agricultural drought for
some crops such as barley, wheat and high agricultural
drought for crops such as sugar beet, corn, bean, potato,
tomato, water melon, soy bean. To reduce the harmful
drought effects, irrigation applications have been
performed in basin.

Water resources of basin and availability

The surface and groundwater resources of basin and
finally available water resources by transferring water
from Goksu River in near future are presented in Table 1.

In Table 1, available water potential of basin is 2.74
billion m* and safely available water potential of 2.618
billion m* with accessed water of 2.308 billion m* for
agriculture in basin [6]. By transferring 417 million m*
water from Goksu basin, total available water potential of
basin will be 3.18 billion m? /year. Available and finally
available water resources of basin are 2.5% and 2.9% of
total Turkey, respectively [29].

Total arable land potential of basin is 2.75 million
hectare (ha) and accounts of 10.8% of total arable land
of Turkey [6]. The 80% of this arable land can not be
irrigated. Almost all land potential of basin is irrigable by
considering new developments in irrigation technologies.

Average irrigation water requirement of crops reported as
683.5 mm (499 mm net water requirement/0.73 irrigation
efficiency) by Topak et al. [30]. By considering this crop
water requirement value, Konya Plain Projects (KOP)
and basin general water requirement are determined
(Table 2).

As seen from Table 2, water requirements for only
Konya Plain Projects areas and basin are almost 12-13
billion m? and 19 billion m?, respectively. Available water
resources of basin are poor for irrigation of all irrigated
areas.

Irrigation in basin and evaluation of present case

The total areas of basin with or without (public
irrigation) projects are 542 118 ha [6]. The 370 000 ha
of this amount is in Konya plain. The current irrigated
land of basin is 10% of total irrigated land of Turkey.
High water consumption summer crops and low water
consuming winter cereals have produced as 60% and
40%, respectively in irrigation areas. Thus, average net
crop water and irrigation efficiency reported as 499 mm
and 73%, respectively [30]. In basin, by considering the
crop pattern and irrigation efficiency, 340 000 ha areas
can be irrigated by accessed 2.308 billion m* water. It

Table 1. Available water potential of basin at Present and at near future

Available water potential (billion m?)
Water . . .
Basin General Open for use Basin+Goksu (Finally)
Resources
Agriculture Residential Total Agriculture Residential Total Agriculture | Residential | Total
Surface 1.025 0.064 1.089 | 0.900 0.047 0.947 | 1.390 0.119 1.509
Groundwater 1.408 0.263 1.671 1.408 0.263 1.671 1.360 0.311 1.671
Total 2.433 0.327 2.760 | 2.308 0.310 2.618 | 2.750 0.430 3.180
Table 2. Water requirements for irrigable lands
Irrigation water Required irrigation water (billion
Land, ha Area, ha requirement (m3/ha)” m?)
Irrigated-area (542118) 542 118 6835 3.705
Konya Plain Projects (KOP)" 1 500 000 6835 12.986
Total Basin (2754243)™" 3150 000 6835 18.825
“Topak et. al. (2008) “Kara etal. (1992) *"Anonymous (2007)

Table 3. Available Water Potential of Basin, Net Water Requirement of Irrigated Lands and Water Uses in Irrigation (Topak et al.

2008).
Finally Available Water . .
Potential * Present A\3/a11able Water Potential® | Net Water Requirement in Present Water Uses in
(billion m®) (billion m?) Present Irrigated Area ** Agriculture®*
- - (billion m?) (billion m?®)
Total Agriculture Total Agriculture
3.180 2.750 2.618 2.308 2.707 3.690

* Anonymous, (2007)

#% Topak, (2008)
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indicates that there is 542 000 ha area opened for the
irrigation and 200 000 ha excess areas has opened to
irrigation. This excess area has resulted use of unsafely
1.4 billion m* water from the groundwater resources
of basin. Available water potential of basin, net water
requirement of irrigated lands and water uses in irrigation
are given in Table 3.

Topak et al. [30] reported that net annual water
requirement for crop pattern in irrigated lands of basin
has estimated as 2.7 billion m®. However, total annual
water extracted from basin resources for irrigation has
estimated as 3.69 billion m* (Table 3). Although total
safely available water allocated from basin resources
is 2.308 billion m* at present, 3.69 billion m* water has
been used. The water used in irrigation of basin is 3.69
billion m?; 2.790 billion m? (3.690-0.9) from groundwater
resources and 0.90 billion m*® from surface water
resources. It is obvious seen that excess water used in
basin agriculture is 1.382 billion m? (3.690-2.308) and all
is obtained from groundwater resources.

As seen Table 3, available water potential of basin is
not enough for irrigation of all arable lands. Water use in
agriculture is higher than safely available water potential
of basin and irrigation is seen not sustainable with present
form. The main reasons of excess water use in agriculture
are increases in area opened for irrigation and high
water consuming cropped lands. By considering land
size or potential, ending excess water use in agriculture,
sustainable water resources and agricultural production
are necessarily prerequisites.

SOLUTION APPROCHES
SUSTAINABLE IRRIGATION

FOR

To conserve, develop and sustain irrigated agriculture
of basin, following radical precautions are needed;

- Efficient use of water resources

- Studies for developments in obtaining new water

resources.

Efficient use of water resources

It is clearly seen that excess water use has observed in
basin agriculture and this has resulted rapid reduction in
groundwater resources. This problem will be more serious
in near future. To sustain the present water resources,
irrigation of areas by safely available water resources are
necessarily prerequisites. To use basin water resources
efficiently;

- Water use in basin should be limited by allocated

safely available water potential

- The excess water use in agriculture should be

analyzed or determined correctly

- Crop pattern should be reorganized

- New irrigation techniques resulted high efficiency or

water savings should be developed and applied.

Making irrigation plans according to safely water
reservoir

The safely available surface and groundwater
potential of basin agriculture reported as 2.308 billion
m? [6]. Irrigation plans should be performed higher than
that value. Since, annual available water potential has
restricted by this value. In this case, irrigated area of
basin will be reduced as 30% and has reached 350 000
ha. If it is impossible to reduce the irrigation area, low
water consuming cropped lands should be increased and
conventional irrigation techniques are never applied.

Reasons of excess water use in agriculture

By considering information mentioned above, reasons
of excess water use in agriculture are; unplanned increase
of irrigation areas, current crop patterns, senseless of
society and farmer irrigation applications.

Although total safely available water allocated from
basin resources is 2.308 billion m?, net annual water
requirement of crop pattern in irrigated lands of basin
has estimated as 2.7 billion m®. It means that net water
requirement of basin crop pattern is higher than available
water resources. There are two main reasons of this.
The first is some high water consumption crops such
as grain corn have added to the crop pattern and those
cropped lands have been increased. The second, the
most important, is that high water consumption crops
have increased two fold in a short period. In summary,
irrigated lands has increased for the favor of high water
consumption crops within 5-6 years.

In addition, almost none efforts have been done about
danger of drought in most rural societies and almost
none demonstration works related to importance of water
have been performed. Like Turkey general, especially in
Konya with other basins, civil societies have governed
by monopole authorities. Thus, they can not perform
their responsibilities properly. Due to the senseless of
local managers and producer organizations about basin
problems, producers have the rights of water resources
usage. Thus, none owners are present for water resources.

Reorganization of crop pattern

The areas of winter cereals, summer fodder crops
and fruit gardens - fodder crops are 40%, 50% and 10%,
respectively in irrigation lands of basin. The summer
crops in general are high water consuming crops. In this
group, sugar beet is the highest production area as 21%
followed by potato as 8%, vegetable (including carrot)
as 7.5%, dry bean as 6%, maize as 5% and sunflower as
2.5% [30]. To reduce the excess water use by changing
the crop pattern such as shortening planting areas of
high water consuming crops or adding new crops that
are low water consuming, radical decisions are needed
in basin. The highest water consuming crops in basin are
sugar beet, maize and potato and they accounts of 60% in
summer crops. Sugar beet is the most water consumption
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with a value of 1.167 billion m* followed by potato of
0.298 billion m* and maize of 0.227 billion m* [30]. The
50% reduction in sugar beet planting area, completely
ignoring of maize production and conserving of present
potato production areas will be beneficial solution for
sustainability of basin water resources.

The irrigation of cereals is the other cause of excess
water use in basin. The previous studies [4, 16] showed
that especially water requirement of wheat is 200-250
mm in basin. In reality, two fold of water has been applied
and 0.85 billion m* water has used for winter cereals [30].
This shows that almost excess 200-250 mm water has
been applied for winter sowing cereals.

Application of new irrigation techniques

Beside use of conventional irrigation techniques,
application of full crop water requirement, new deficit
irrigation techniques, not resulted significant yield
reduction, may be applied and new irrigation systems
can be designed in accordance of deficit irrigation. In
this study, individual deficit irrigation widely used in
public irrigations was evaluated. Deficit irrigation may
be suggested in areas where water resources are scant
whereas irrigation lands are great. However, it is more
difficult in practice than the full irrigation. Many studies
showed that these are suitable for some crops such as
sugar, potato, maize, wheat, sunflower, dry bean as well
as some vegetables. By development of these techniques
that are suitable those crops, both present crop pattern and
irrigation areas will be remain and also extracted water
from the basin groundwater resources will be restricted
by allocated amount.

For instance, if we make a 25% deficit in present
consuming water of basin, consumable water amount
will be 2.75 billion m? instead of 3.69 billion m®. It means
that there is a 0.925 billion m* more low water use from
ground water resources. Irrigated land also will still
remain as 542 000 ha.

Finding new irrigation water resources

In this issue, unconventional water resources uses
and rainwater harvesting are advisable for Konya basin.
These application are met only very little amount of
water deficiency. These are two new water resources. The
contribution of this for water problem of basin is very little.
There is debate in Turkey about the marginal waste water
use (residential waste and drainage water) in agriculture
recently [11, 20]. Usage of this source is necessary for

Konya basin agriculture due to the water shortage.
A new refine unit has built by Konya Municipality for
refining and reuses residential waste water in agriculture.
The Konya basin covers Konya, Karaman, Nigde and
Aksaray, and Konya has 80 million m? residential waste
water potential, but refine unit of Konya Municipality has
the refine capacity of 50 million m? [10]. The improved
50 million m* waste water will be stored in Hotamis
storage where it is close to Cumra region. By considering
the current crop pattern of basin, additional 7 500 ha land
will be irrigated by this 50 million m*® water. This value
is quite important amount. The residential waste water
of other cities should be refined and used for sustainable
agriculture and water resources.

Farming by rainwater harvesting covers three major
components: rain water harvesting system, irrigation
system with water saving, and crops with high yields.
In recently, there are many efforts about rainwater
harvesting, storage and usages techniques of harvested
water in irrigation especially in arid and semi arid regions
of the Africa, Middle East, South Eastern Asia and India
[12, 13, 23, 27]. Most of these studies are about small-
scale rainwater harvesting and storages works. Rainwater
harvesting techniques can be successfully done for
irrigation of vineyards and fruit gardens, and those plants
use less water comparison to the field crops in basin.
In hilly sides of basin, rainwater harvesting systems
are occasionally constructed. Therefore, for rainwater
harvesting works and their applications, subsidizing by
government are necessary.

IMPORTANCE OF PRESSURIZED
IRRIGATION METHODS FOR WATER
RESOURCES

The low irrigation efficiency is an indicator of excess
water losses. Those losses have observed during the
conveyance, distributions and field applications. The
water used in irrigation of basin is 3.7 billion m3; 2.7
billion m* from groundwater resources and 0.90 billion
m?® from surface water resources. This shows that 75%
(2.8/3.7x100) of total irrigation water has obtained
from groundwater resources [30]. The other 25% water
obtained from surface resources has conveyed and
distributed by open canal systems. The some part of 75%
groundwater has conveyed and distributed by pipe lines
with a plan and other (most parts) of this has used directly

Table 4. Number of wells managed by irrigation organizations and public

Management Type Number of Registered Well Number of Unregistered Well Total
Public irrigations 27140" 66808" 93948"
irrigation organizations 4749™ - 4749

*Is¢ioglu, (2008) “Anonymous, (2008a)
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in irrigation by individual farmers wells. The number of
wells managed by groundwater irrigation organizations
and public are presented in Table 4.

In Table 4, there are almost 100 000 wells in basin.
The 94 000 of them belongs to public and 67 000 of this
were constructed by without permission.

It is possible to make a conclusion like this by use of
information mentioned above. The 2.7 billion m* water
has extracted from groundwater resources and most of
this has been used for irrigation directly from public
wells. Thus, none water has been lost throughout the
conveyance and distribution due to the direct applications
of water to the crops. By considering the wells managed
by irrigation organizations, conveyance and distribution
of water have made by pipe line systems so that very little
amount of water has been lost. In this case, water lost
can be as field irrigation lost, and irrigation efficiency is
affected by only field irrigation lost or farmer applications.
Thus, irrigation efficiency is equal to the field water
application efficiency for basin.

The effect of farmer applications on excess water
consumption were analyzed and evaluated. Irrigation
efficiency of basin is 73% (2.707/3.69x100=73%) [30].
By considering the averages of those values are 45%
[8, 15] in Turkey and 37% in the world [24], it can be
concluded that farmers in basin have great experiences
about irrigation applications. There are two reasons
of this. The first is that farmers have almost 100 years
irrigation experience in basin and second is that sprinkler
irrigation has been very widely and properly used. In
properly managed portable sprinkler system, water
application efficiency reported as 75-80% [14, 22, 26].
It was reported as 77-83% for basin in some previous
studies [28, 30, 31]. The estimated value of basin as 73%
is within the literature values. Since, sprinkler irrigation is
more common in basin. The studies conducted in 1990’s
showed that, use of sprinkler irrigation system was 75%
of total irrigated areas of basin [1, 28].

According to Anonymous [9], 55 207 (25.1%) of
total 219 868 sprinkler systems of Turkey is in Konya
basin. There are almost 95 000 wells and water has
directly applied to the crops. By allocation of credits and
subsidize to the sprinkler irrigation systems, the number
of the wells have almost reached up to the number of
sprinkler system.

It is possible to say that farmers in basin have well
adapted to the sprinkler irrigation system and they have
used all technological innovation in irrigation very
well. As a result of this, water application efficiency is
the highest value. Thus, farmers are not responsible for
excess water applications. The main reason of excess
water use is increment in planting areas of high water
consuming crops.

CONCLUSION

Water resources of basin are insufficient to meet the
crop water requirement. The available water potential is

lower than 1000 m?/ person. The current agriculture has
used almost 90% of annual consuming water. The present
agriculture has resulted excess water extraction from
groundwater resources. The excess water extraction from
groundwater reservoir is 1.4 billion m®. Farmer irrigation
applications have very little effect on excess water use.
The reasons of excess water use are present crop pattern
and the area opened for irrigation is almost two fold by
considering available water potential. This is very big
problem inhibited sustainable water resources use in
basin. Up to near past, although farmers obtained enough
water from groundwater resources, currently most
farmers have not obtained right amount of water during
irrigation season. By considering those evaluations, the
precautions for sustainable irrigation are follows;

- Irrigation area should be replanned by considering
available water potential and present crop pattern of
basin.

- Present available water resources should be used
efficiently. For this, highly efficient irrigation techniques
are highly recommended. New irrigation water resources
must be developed in basin. Rapid works about obtaining
drainage water, residential waste water and rainwater
harvesting should be started. Farmers have used water
from drainage canals for many years. The studies related
to the reuses residential waste completed and 50 million
m® new water resource will be used within very small
period. The similar applications may be performed
in other residential places of basin. In proper places,
rainwater harvesting must be supported and subsidized.

- In long term, water transfer projects for obtaining
water from neighbor basins should be continued.

REFERENCES

[1] Akmerdem, F. (1994). Fertilizer-irrigation and
yield-quality relationships in some areas of Konya
Sugar beet factory. Symposium on sugar beet
growth techniques, 1-10, 6-7 May, 1994, Konya (in
Turkish).

[2] Akman, Y. (1990). [klim ve Bioiklim. Palme Yaym
Dagitim, Ankara (in Turkish).

[3] Allan, J.A. (1998). Virtual water: a strategic
resource, global solutions to regional deficits.
Ground Water 36, 545-546.

[4] Anonymous. (1982). Crop water requirements of
irrigated crops in Turkey. Ministry of Rural and
Cooperatives. No. 718, Ankara.

[S] Anonymous. (2006).  Water: A  Shared
Responsibility. The United Nations World Water
Development Report 2. http://unesdoc.unesco.org/
images/0014/001444/144409E.pdf (accessed 19
January 2010).

[6] Anonymous. (2007). Present Water Resources
of Konya Basin, Facing problems, Preferential
Projects and Turn out Solution Proposals. General
Directotare of State Hydraulic Works, 4 th Reginal
Directorship, Konya.



70

[7]

[12]

[13]

[16]

[19]

(21]

R. Topak ve B. Acar / Tabad, 3 (2): 65-70, 2010

Anonymous. (2008a). Groundwater status of Konya
closed basin and related studies. Presentation
performed at 17 th Januray 2008,. DSI IV Regional
Directorate Records, Konya (In Turkish).
Anonymous. (2008b). http://www.dsi.gov.tr
Anonymous. (2009). Agricultural machines and
equipments. htttp://www.tuik.gov.tr.

Anonymous. (2010). General Managerial Records
of Konya Municipality, Konya (In Turkish).

Asik S, Aver M, Balct A. (1997). Strategies of
Waste Water Use in Agriculture. 6. National
Culturetechnique Congress, 5-8 June, Bursa, (In
Turkish).

Boers MT, Ben Asher J. A. (1982). Review of
rainwater harvesting. Agric. Water Management,
1982.; 5: 145-170.

Boers TM, Zondervan K., Asher B. (1986).
Micro-catchment-water-harvesting for arid zone
development. Agric. Water Management; 12, 21—
39.

Clemmens, A.J., Dedrick, A. R. (1994). Irrigation
Techniques and Evaluation, Tanji, K. K., Yanon, B
(Eds.), Advances in Series in Agricltural Sciences,
Springer, Berlin, 64-103.

Demir, N., Antepli, S. (2003). The effect of irrigation
on water table in DSI projects. 2 National Irrigation
Congress, Proceedings, 400-408, 16-19 October,
Kusadasi-Aydin.

Ertag MR. (1980). Evapotranspiration of Wheat and
Sugar Beet by Lysimeter Method for Konya Plain.
Publication of Konya Regional Insitute of Soil-
Water, No:71, Konya, (In Turkish).
Gerbens-Leenes, P.W., Nonhebel, S. (2004) Critical
water requirements for food, methodology and
policy consequences for food security. Food Policy,
29, 547-564.

Gogmez G, Divrak BB, Is G. (2008). Brief Report
Related to Determination of Ground Water Level
Variations of Konya Closed Basin. WWEF- Turkey,
(In Turkish).

Is¢ioglu, A. (2008). Water allocation in Konya closed
basin and usage. Konya Closed Basin Groundwater
and Drought Conference, Proceedings: 135-142,
11-12 September 2008, Konya (In Turkish).
Kanber R. (2009). Unconventional irrigation water
use in Turkey. Proceedings of 1. National Drought
and Desertification Symposium, 16-18 June, Konya,
20009.

Kara, M., Cift¢i, N., Simsek, H. (1992). Water
Potential and Requirement of Konya Plain Projects
(KOP). IV National Agricultural Buildings and
Irrigation Congress, Proceedings. 119-127, 24-26
June, Erzurum (In Turkish).

Keller, j., Bliesner, R. D. (1990). Sprinkle and Trickle
Irrigation. AVI Book. Van Nostrand Reinhold. New
York.

[23] Li E,, Cook S., T. Geballe G.T., William R. Burch
Jr W.R. (2000). Rainwater Harvesting Agriculture:
An Integrated System for Water Management on
Rainfed Land in China’s Semiarid Areas. Ambio
29(8), 476-483.

[24] Qadir, M., Boers Th.M., Schubert S., Ghafoor, A &

Murtaza, G. (2003) Agricultural water management

in  water-starved countries: challenges and

opportunities. Agricultural Water Management, 62,

165-185.

Shahnazari, A., Liu, F., Andersen, M.N., Jacobsen,

S.E & Jensen C.R. (2007) Effects of partial root-

zone drying on yield, tuber size and water use

efficiency in potato under field conditions. Field

Crops Research, 100, 117-124.

Sener, S. (1993). The effects of New Irrigation

Technologies that are water and energy savings

on water Table and Drainage: 141-149, Tarsus (In

Turkish).

[27] Tabor JA. (1995). Improving crop in the Sahel by
means of water-harvesting. J. Arid Environ; 30:
83-106.

[28] Topak, R. (1996). Application Problems in Konya-
Cumra Plain Sprinkler Irrigated Lands. PhD Thesis
Konya (Unpublished).

[29] Topak, R. (2008). Agriculture-environment
relationships and sustainable water use in Konya
Closed Basin, Journal of Konya Ticaret Borsast.;
30: 6-12.

[30] Topak, R., Siiheri, S., Acar, B. (2008). Climate-
Agricultural Drought-Irrigation with Environmenal
Concern in Konya Closed Basin, 11-12 September
2008, Proceedings: Konya: 67-76 (In Turkish).

[31] Unliikalayci, A. (1994). The effectiveness of water
Distributions and Use in Konya Ilgin Atlant1 Plain.
Thesis, Ankara, 124 ps, Ankara (In Turkish).

[25]



