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30.1% 1.2%

Figure 1. freshwater resources distribution

Source: http://www.unesco.org/water/wwap
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Infiltration

Figure 2. Hydrological cycle

Source: https://eschooltoday.com/learn/the-water-cycle
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Bl Economic water searcity p
Bl Physical water scarcity E Little or No water scarcity

= Approaching Physical water scarcity |:| MNet estimated

Source: Gude, 2017 Figure 3. Hydrological cycle
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Literature Review

Reference Methodology Country
Mandal et al.(1999) TM model India
Nachiappan et al.(2002) Isotope and chloride mass Northern India
Boulet et al.(2000) Water and energy balance Lake/ Mexico
Jasrotia et al.(2009) TM model and GIS India

Xu, C. Y., & Singh, V. P. (2005) TM model Sweden and China
Bhattarai and Dutta (2007) TM model and GIS Thailand

Xu et al.(2007) Conceptual water balance Surface runoff China
Nugroho et al. (2019) TM model Indonesia
Ngongondo et al. (2015) TM model Malawi

Table 1. Literature review of water balance analyses
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Thornthwaite and Mather Model (TM ) Temperature Preciaton

\\\
L W™
Five components l * R
Potential ET " .
\
O Soil Storage Capacity (STC) '\ RS
\\ ‘ v
Actual
O Potential Evapotranspiration (PET) %

O Actual Evapotranspiration (AET)

O Water Surplus (S)

J Runoff

Figure 4. Water budget components in TM model
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 Monthly Rainfall

33 stations
- 36 hydrological years (1978-79 and 2014-15)

d Monthly Temperature = =— - =

d Soil map and land cover map o
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/ Soil Type //
—_— STC
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Potential Evapotranspiration (PET)

O PET = 1397 x d X D? x w /
latitude

4.95% e0.0GZXT
O w=
100

d: Number of days in the month
D: Monthly daylight hours , - PET

T: Mean monthly temperature
/emperatu7/ /
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Actual Evapotranspiration (AET)

Rainfall

> AET =PET

AET

Rainfall 2 PET

\ \
y

P: 95% of precipitation
SMSW: Soil moisture storage

»| AET =P + SMSW

g withdrawal rate
/ STC F
/
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Water Surplus (S) and Runoff (RO)

S: Surplus
RS: Remaining surplus

D ROtotal = 005 X Ptotal + 05 X S + RS
. Rainfall
P, .- Monthly total rainfall / /
. / Rainfall F

AET / s —| Runoff

-
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Runoff streams map

 Create a Runoff streams map from [ Runoff J @
DEM in ArcGIS

A ( s ]

Cross

[ Combining Runoff depth with the
Runoff streams

Main Runoff
streams map

@ K.T.M.M.O.B.
EL_I_I)-D iNSAAT MUHENDISLERIi ODASI North Cyprus
CHAMBER OF CIVIL ENGINEERS S e [ ]

imo

BAU Bahgesehir ({78 } o < HemmeaL e 3 14 -17 Eyliil 2022
Cyprus University (48 —e= s - 14 - 17 September 2022



Background
Introduction and Literature StudyDArea i Methodology lll)e.sults z.md
Review ata Iscussion

N
(AET) % Heat Map A [
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d Low AET% on the northern ,

coast

4 High AET% 1n the southern
part of the study area
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Runoff Depth Heat Map

O High Runoff depth on the
northern coast

 Low Runoff depth 1n the
southern part of the study
area
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O The eastern region has the
most significant 2 streams

 The Northern Coast has only
small streams
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Runoff in the Main Cities

O 8.1 million m3 /year

Minimum Average annual
O Significant variation in Average Maximum
annual runoff values annual Dense urban available water
Polygon name annual runoff  annual
runoff area (km?)  for harvesting

(mm) runoff (mm)
(mm) (m?)
Lefkosa 78.7 2473 5.2 27.5 2,164,250
Gazimagusa 120.7 373.7 9.2 25 3,017,500
Girne 222.4 573.2 28.5 13.1 2,913,440
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Highlights of Northern Cyprus Water Balance

O Rainfall ~ 1.2 billion m?* annually on average

L Most of the rainfall is lost due to AET —— 84%

L A significant temporal variation has been observed in runoff
L However, there is a chance of a significant rainfall harvesting

» From the main runoff streams —> 1.43%
» From the main cities — 0.13%
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Surface 1%
depression

The rest of
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Figure 9. Pie chart of the water balance results in Northern Cyprus
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Figure 7. Runoff discharge from a catchment
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Northern Cyprus Water Balance Rainfall

O Rainfall ~ 1.2 billionm* ann " Runoff in main
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Figure 9. Pie chart of the water balance results Northern Cyprus
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