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Palas Basin

Closed basin

Sparsely populated, no large
commercial or industrial activity,
relatively pristine watershed

Pure agricultural basin
Representative of semi-arid
agricultural basins

Hosts an ecologically important site
- Tuzla (Palas) Lake
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oL Palas Basin-Geography

FREEWAT

 Palas Basin is a closed
basin that IS
completely isolated by
surrounding high
mountains.

 Drainage area is 456
km<2 and surface area
of 83 km?.
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Palas Basin-Climatology

The climate is typically continental.

Average annual temperature of 10.5°C

Average annual precipitation of 400 mm.

Average annual pan evaporation is about 1000 mm.
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Palas Basin-Hydrology
« There is a saline lake, called Tuzla (Palas) Lake, to the west of
the basin.The lake is fed by precipitation, groundwater flows
and flows from a small stream, called Degirmen Stream.

« Average flow rate for Degirmen Stream is 0.56 m3 s

Legend

— Degirmen River
[T Palas Lake I T
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«Palas Basin-Economic Activities and
Water Uses

FREEWAT

« The major economic activities in the Palas Basin are agriculture
and animal husbandry.

 In general, three different plant species (sugar beet, sunflower)
are cultivated in the region and these plants are irrigated by
Degirmen Stream flowing east to the west in the basin or
ground water.

« Groundwater use is widespread in the western basin but
information regarding pumping rates is very limited.

« Rainfed (dry) agriculture is dominant in the remaining regions,
where cereals are the main plant species cultivated. There are
no industrial and commercial activities in the basin.
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Objectives

to determine the water transport to Tuzla Lake which collects
surface and groundwater generated in the basin

to develop water management strategies for reducing the negative
iImpacts associated with agricultural activities
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Legend

DEM
[ <=1300
[ 11300 - 1400
[ 1400 - 1500
I 1500 - 1600
I > 1600

Legend

Geology

.

[ Alluvium
[ Basalt
[ Conglomerate, sandstone, mudstone'
[ Flysch

[ Gabro

[] Limestone

[] Metamorphic units
[ NULLFlysch

[ ophiolitic melange2.5 0 25 5 75 10km
[ Volcanics
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Legend

landuse

I Bare rocks

B Beaches, dunes, sands

[ Complex cultivation patterns
[ Discontinuous urban fabric

[ Fruit trees and berry plantations
[ Land principally occupied by agriculture
[J Mineral extraction sites

[] Natural grasslands

[J Non-irrigated arable land

[ Pastures

[ Permanently irrigated land

[] Salt marshes
[] Sparsely vegetated areas
25 0 2 8 75 104N [ Transitional woodland-shrub
N e B Vineyards

[ Wwater bodies
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Study Area and Grid

The model grid is created based on the
entire watershed.

Grid resolution of 250 m x 250 m was
selected, which created a total of
16416 grids.
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Model Development

Upper_aquifer | convertible

Two hydrostratigraphic units were identified:
ean upper unit is an alluvial aquifer consist of
sandy and clayey material with varying
thickness according to topography.

ea lower unit is an aquifer consisting of clayey
material with thickness of about 100 m.
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Boundary Conditions

- Western Boundary:

Lake (LAK)

- Eastern, Western,
Northern and
Southern

Boundaries : NO-
flow

31
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- Degirmen River:
River (RIV)
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Sinks/Sources
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Net Recharge -
0-0.01 m/yr 25 0 2.5 5 75 10 km -
0.01 - 0.02 m/yr

B 0.02 - 0.03 m/yr

Net recharge to deep
aquifer was simulated
with Soil and Water
Assessment Tool (SWAT)

I
.
g
J

@ FREEWAT J ictdwater.eu

e

MAR Solutions - Managed Aguifer
Recharge Strategies and Actions
(AG128)




Key Stakehold PartiCipatOry ApproaCh

« Ministry of Forestry and Water Works (in Ankara)
« Directorate of State Hydraulic Works (in Kayseri)

« Directorate of Food, Agriculture, and Livestock (in
Kayseri)

« Directorate of Forestry and Water Works (in Kayseri)

 Directorate of Environment and Urbanization (in
Kayseri)

« Municipality of Kayseri
 Nature Protection Center (NGO)

The interests of stakeholders
- water management

« groundwater management
« water planning

« environmental protection

« water quality management
e GIS

Seven focus group meetings have been conducted
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= Scenarios

FREEWAT

Three scenarios were run on the model to evaluate the effects of
different pumping rates on groundwater input to Tuzla Lake. In
the reference condition, groundwater abstraction was 1.49
million m3/yr.

« The first scenario was run for determining the conditions without
groundwater abstraction in the Palas Basin. The model was run by
activating only groundwater recharge. In other words, groundwater
abstraction was not simulated.

« The second scenario was run to understand the effects of decreases Iin
groundwater pumping in the basin. Groundwater abstraction was
decreased by 50% to 0.75 million m3/yr compared to the reference
condition.

« The second scenario was run to understand the effects of increases in
groundwater pumping in the basin. Groundwater abstraction was
increased by 50% to 2.25 m3/yr from compared to the reference
condition.
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—— Results

Palas Basin Water Budget
INFLOWS OUTFLOWS

FREEWAT

(million m3/year) (million m3/year)

River 0.18 River 2.25
Leakage

Recharge 5.09 Lake 1.53
Seepage

S Wells 1.49
5.27 Total 5.27

Tuzla Lake Water Budget

4 INFLOWS OUTFLOWS

(million m3/year) (million m3/year)

7.05 Evaporation 21.19

Groundwater 1.53

21.19 Total 21.19
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1]

FREEWAT

Scenario 1: No

Pumping
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Results

Palas Basin Water Budget
INFLOWS

OUTFLOWS

(million m3/year) (million m3/year)
River 3.12

River 0.16
Leakage Leakage

Recharge 5.10 Lake 2.14

Seepage
I Wells -
5.26 Total 5.26

Tuzla Lake Water Budget

INFLOWS

OUTFLOWS

(million m3/year) (million m3/year)

7.36

Groundwater 2.14

22.11 Total 22.11

Evaporation 22.11
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—— Results

FREEWAT

Palas Basin Water Budget

INFLOWS OUTFLOWS
(million m3/year) (million m3/year)

Scenario 2: %50

_ River 0.16 River 2.68
reduced pumping Leakage Leakage
Recharge 5.10 Lake 1.84
Seepage
Wells 0.74
Total 5.26 Total 5.26

Tuzla Lake Water Budget

INFLOWS OUTFLOWS

&g (million m3/year) (million m3/year)

$ 7.20 Evaporation 21.65
&

Groundwater 1.84

21.66 21.65
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—— Results

FREEWAT

Palas Basin Water Budget

INFLOWS OUTFLOWS
(million m3/year) (million m3/year)

Scenario 3: 50%

) ) River 0.18 River 1.82
increased pumping Leakage Leakage
Recharge 5.09 Lake 1.22
Seepage
Wells 2.23
Total 5.27 Total 5.27

Tuzla Lake Water Budget

INFLOWS OUTFLOWS

A0
o i

0
L)

(million m3/year) (million m3/year)

“
oy

& 6.89 Evaporation 20.72
&

Groundwater 1.22

20.72 Total 20.72
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Conclusions

Condition

Reference Scenario 1

NFLOWS (million m3/year)

River Leakage 0.18 0.16 0.16 0.18

o0 sw s 500
s s sx s

OUTFLOWS (million m3/year)

River Leakage 2.25 3.12 2.68 1.82
1.53 2.14 1.84 1.22
1.49 0 0.74 2.23
5.27 5.26 5.26 5.27
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Conclusions

With the FREEWAT platform, we

« simulated the groundwater component of the hydrologic
system in the Palas Basin

- represented the linkage between surface water and
groundwater in the Palas Basin

« developed understanding of the relationships between water
management practices and water transport mechanism.
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eEsily Capacity Building

FREEWAT

Total 72 people
24 Institutions

State Institutions
Universities
Reseach Centers

27 Subat-2 Mart 2017-DSi-13 Irrigation Associations
peo I.e

5-8 Nisan 2017-ERU-20 people

24-26 Nisan 2017-SYGM-17

people
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Thank You

Contact
Filiz DADASER-CELIK

fdadaser@erciyes.edu.tr
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