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Makale Bilgileri Ozet

Makale ge¢misi: Konya Kapali Havzas1 igerisinde yer alan Uriinlii (Cumra-Konya) Mahallesi ve
Alindi 06 Ekim 2022 gevresi tarimsal liretim bakimindan havzanin en dnemli bdlgelerinden biridir.
Kabul edildi 31 Ekim 2022 Cumra llgesinin yaklasik 9 km dogusunda bulunan Uriinli mahallesi ve
Anahtar kelimeler: cevresinde Geg Miyosen-Pliyosen yash Insuyu formasyonu temeli
Akifer olusturmaktadir. Cumra bélgesinde 43 adet sondaj kuyusundan seviye 6lgiimii
Iég?glf Fay: yapilmistir. Kuyularin derinlikleri 20-200 m, debileri 5-40 I/s, beslenim
Uriinlii donemindeki statik seviyesi 13.9-110.26 m, bosalim donemindeki statik seviyesi
Yeraltisuyu 22 m-101.2 m’dir. Bu dénemler arasinda kuyularda 0.1 m ile 29 m arasinda

diisiim olmustur. inceleme alaninda Konya Fay Zonu’na paralel faylarin yan1 sira
yaklagik D-B dogrultulu faylar da yer almaktadir. Obruklarin Konya Fay Zonu
dogrultusuna paralel olduklar tespit edilmis olup bolgedeki obruk olusumlarmin
faylarla iliskili olduklarin1 gostermektedir. inceleme alanindaki obruklar insuyu
formasyonu ve Ttzerine c¢okelmis gen¢ birimler igerisinde olusmaktadir.
Obruklarin tamami 1000-1010 m kotlar1 arasindadir. Obruklarin bir kisminin
gevresinde konsantrik yarik ve g¢atlaklar bulunmakta ve obruklar derine dogru
daralan bir yap1 sunmakta ve obruklarin gelisimi devam etmektedir. Uriinlii
Mabhallesinin kuzey kesiminde yaklasik 1.4 x 1.0 km boyutlu alan iginde 23
adedinin derinligi 1-3 m arasinda, 342 adedinin derinligi 1 m’den daha s1§ olmak
iizere toplam 365 adet obruk tespit edilmistir. Obruklarin uzun eksenleri 0.7 m
ile 88.5 m, kisa eksenleri ise 0.7-44.0 m arasinda degismektedir. Yerlesim
bolgelerine ve bazi tarimsal sanayi liretim tesislerine olduk¢a yakin olan bu
bolgede obruk alanlar1 0.38 m? ile 2674.69 m? arasindadir. Bolgede ¢ok su isteyen
musir, aygicegi vb. bitkilerin ekilmesi, kuyulardan yapilan asir1 su cekimi
yeraltisuyu seviyesinin diismesine neden olmakta ve obruk olusumunu
hizlandirmaktadir. Akiferlerden olan ¢ekim beslenimden olduk¢a fazladir. Her
gegen giin artan kacak kuyular, uygun olmayan bitki deseni, asir1 ¢ekim yeralti
su seviyesinin diigmesine neden olmakta ve obruk, yarik ve catlaklarin
olusumunu hizlandirmaktadir. Bélgedeki obruklar yerlesim yerleri ve tarimsal
sanayi iiretim tesisleri i¢in tehlike arz etmektedir.
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Located in the Konya Closed Basin, the Uriinlii Neighborhood of Cumra district
is one of the most important regions of the basin in terms of agricultural
production. The Late Miocene-Pliocene aged insuyu formation forms the basis
of the Uriinlii neighborhood, which is approximately 9 km east of the Cumra
District, and its surroundings. Water level measurements were made from 43
wells in the Cumra region. The depths of the wells are 20-200 m, their flow rates
are 5-40 I/s. Its static level during the recharge period is 13.9-110.26 m, and its
static level during the discharge period is 22 m-101.2 m. Between these two
periods, there was a decrease between 0.1 meters and 29 meters in the wells. In
the study area, there are faults parallel to the Konya Fault Zone as well as
approximately E-W oriented faults. It has been determined that the sinkholes are
parallel to the Konya Fault Zone direction, indicating that the sinkhole formations
in the region are related to the faults. The sinkholes in the study area are formed
within the Insuyu formation and young units deposited on it. All of the sinkholes
are between 1000-1010 m elevations. There are concentric fissures and fractures
around some of the sinkholes, and the sinkholes present a structure that narrows
downwards, and the development of the sinkholes is continuing. A total of 365
sinkholes have been identified, 23 of which are between 1-3 m in depth and 342
are shallower than 1 m in depth, within an area of approximately 1.4 x 1.0 km in
the immediate northern part of Uriinlii Neighborhood. The long axes of the
sinkholes vary between 0.7 m and 88.5 m, and the short axes vary between 0.7-
44.0 m. In this region, which is very close to residential areas and some
agricultural industry production facilities, the sinkhole areas are between 0.38 m?
and 2674.69 m2. Corn, sunflower, etc. that require a lot of water in the region.
The over-drawing from the wells causes the groundwater level to decrease and
accelerates the formation of sinkholes. The withdrawal from the aquifers is much
higher than the recharge. Increasingly, illegal wells, unsuitable plant patterns,
excessive draft cause the groundwater level to decrease and accelerate the
formation of sinkholes, fissures, and fractures. The sinkholes in the region are
dangerous for both settlements and agricultural industry production facilities.

* Sorumlu yazar E-posta adresi: ggocmez@ktun.edu.tr
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1. Introduction

Konya Closed Basin is in the Central Anatolia region. It is the largest basin in Turkey and is fed by
precipitation. Located in the Konya Closed Basin, the Uriinlii Neighborhood of Cumra district is one of the
important regions in terms of agricultural production. In the region where surface waters are very scarce,
groundwater is the most important source for water supply (Figure 1).

In 2021, the monthly average temperature is 13.5 °C and the total precipitation is 134.2 mm. The
decreases in groundwater levels have increased due to the increase in temperature and evaporation, decrease
in precipitation value and excessive groundwater withdrawal. In recent years, the scarcity of precipitation
and excessive evaporation as well as excessive consumption of groundwater resources for agricultural
sinkholes cause the groundwater level to decrease. The sinkholes, which were formed in higher areas
topographically due to the high groundwater level in the past, are formed at lower elevations due to the
decrease in the groundwater level in recent years. In this study, the decrease in groundwater level, sinkhole
formations, causes and solution proposals due to the excessive withdrawal of groundwater in the vicinity
of Uriinlii (Konya-Cumra) were tried to be revealed.

Climatic factors (temperature, precipitation, evaporation, relative humidity) in the formation of
sinkholes, geological and lithological features of the region, tectonic features, volcanism in the region, flow
direction of groundwater, chemical composition of groundwater, excessive extraction of groundwater, plant
pattern, agricultural activities. tremors are effective [1, 2, 3].

In the study area, the lowest monthly average temperature in 2020 is 0.8 °C in January, the highest
monthly average temperature is 24.5 ° C in July, and the monthly average temperature is 13.2 °C.
Temperature values have increased in 2021, the lowest monthly average temperature is 3.5 °C in January,
and the highest monthly average temperature is 24.2 °C in July. For many years, the monthly average
temperature value is 16.5 °C. Precipitation is effective from January to June and there is no precipitation in
July, August and September. Precipitation values in 2020 are 23.4 mm, which is quite low. Total
precipitation is 367.2 mm in 2019, 134.2 mm until July 2021, and 299.44 mm according to the long-term
average. According to Thornthwaite (1948) correlated moisture balance, actual evaporation (Etpr) is 365
mm, Potential evaporation transpiration (Etp) is 651.2 mm, and evaporation transpiration corresponds to
65.3% of precipitation.

The basement of the study area is formed by the Upper Miocene-Lower Pliocene Insuyu formation.
It is generally represented by carbonate rocks such as white, light gray, beige colored, pink and yellowish
in places, thin-medium bedded fossiliferous limestone, marl, sandy limestone, clayey limestone, carbonate
claystone.

Figure 1. Location map of the study area.

This unit is overlain by the Pleistocene aged Cumra formation consisting of yellowish brown
pebbly, sandy siltstone and limestone. The Cumra formation is overlain by the Pliocene-Pleistocene aged
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Egilmez formation consisting of sand, silt and carbonate clays, and the Pleistocene aged Tiirkmencamili
formation overlies it. It forms white and gray colored carbonate clay-silt and sandy marls consisting of
clastics at the base of the unit. This is followed by the Boriicekyayla member of the Pleistocene aged
Hotamig formation, which consists of thick gravel, cross-bedded sand, and mud. All these units overlap
each other discordantly [4, 5, 6]. These units are unconformably overlain by the Carsamba formation
consisting of Holocene aged unconsolidated sand, silt, and pebbles (Figure 2). In addition to faults parallel
to the Konya Fault Zone, there are approximately E-W oriented faults in the region.

2. Climate, Geology, Sinkhole Formations and Groundwater

Climatic factors (temperature, precipitation, evaporation, relative humidity) in the formation of
sinkholes, geological and lithological features of the region, tectonic features, volcanism in the region, flow
direction of groundwater, chemical composition of groundwater, excessive extraction of groundwater, plant
pattern, agricultural activities. tremors are effective [1, 2, 3].
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Figure 2. Geological map of the study area and Google Earth images.

While the Insuyu formation, where sinkholes formations are most common in the study area, is
generally composed of carbonate rocks, soluble minerals such as gypsum, anhydrite, halite, boron salts,
which have much higher solubility than carbonates, are common in younger sediments, as well as carbonate.
For the formation of the sinkholes by Ford and Williams; Three types of sinkhole formation mechanisms
are suggested as (1) solution from the top, 2) erosion from the bottom, and 3) suffusion (Figure 3) [7]. The
sinkholes in the study area contain carbonic acid-rich groundwater limestones belonging to the Insuyu
Formation. As a result of dissolution in the internal karstification zone, caverns and cavities are formed at
the bottom and these cavities approaching the surface over time collapse by not being able to carry the
alluvial cover on the top. The Uriinlii and its surroundings are dry sinkholes, and their depths are low
[8,9,10,11,12,13].

A total of 365 sinkholes have been identified, 23 of which are between 1-3 m in depth and 342 are
shallower than 1 m in depth, within an area of approximately 1.4 x 1.0 km in the immediate northern part
of Uriinlii Neighborhood. All the sinkholes are between 1000-1010 m elevations: The long axes of the
sinkholes vary between 0.7 m and 88.5 m, and the short axes vary between 0.7-44.0 m. In this region, which
is very close to residential areas and some agricultural industry production facilities, the sinkhole areas are
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between 0.38 m? and 2674.69 m2 The rose diagram prepared according to the long axes of the determined
sinkholes shows that the long-axis positions of the sinkholes are oriented in the N 10°-20° E direction. When
the distribution of the sinkholes is examined, it has been determined that they are parallel to the direction
of the Konya Fault Zone, and it shows that the sinkholes formations in the region are related to the faults.
In the geophysical surveys carried out in the region, covered fracture lines developing parallel to the main
fault of the Konya Fault Zone were determined.
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Figure 3. Types of collapse, [7].

The sinkholes in the study area are observed in young units deposited on the Insuyu formation.
There are concentric fissures and cracks around some of the sinkholes and the sinkholes present a structure
that narrows to downward.
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Figure 4. Monthly groundwater level in Cumra Karapinar sub-basin graphic year 1975 to 2020.
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Level measurements were made from 43 drill wells in the Cumra region. The depths of the wells
are 20-200 m, their flow rate is 5 to 40 I/s, the static level in the recharge period is 13.9 to 110.26 m, the
static level in the discharge period is 22 to 101.2 meters. Between these two periods, underground water
level differences are 0.1 m to 29 m. There was a decrease 2 to 35 m in the underground water level in the
observation wells of the State Hydraulic Works (DSI) (Figure 4). Excessive withdrawal from wells causes
the groundwater level to drop and lowering the groundwater level removes the carrier load of the water and
accelerates the formation of sinkholes. [14,15,16].

3. Conclusions

1-Sinkholes formations have been going on for thousands of years depending on natural geological,
tectonic, lithological, and hydrogeological conditions.

2-Climate change, lack of precipitation, and most importantly, excessive, and uncontrolled use of
groundwater accelerate the formation of sinkholes

3-The sinkholes have now become a threat to the local people, living life, settlement, industry, investment
and agricultural areas, public investment lines (electricity, water, oil and natural gas), transportation
networks (in-field roads, roads, highways, railways, high-speed train, etc)

4- We do not have the opportunity to control the lithological features, structural geology, climate change,
drought, hydrogeological features, which are among the natural geological factors that cause the formation
of the sinkholes. The most critical issue that can be controlled is anthropological factors, namely water use.
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