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Abstract

In this paper there iz balance made, of the water flow amounts in Republic of Macedomia, in the
period af 45 years, with aim to determine the influence of the global climate changes on the
Mowing water. It is worksd with the data_from Hydrological stations of the rivers that are
entering Macedonia and leaving Macedomia. Two very importamt conclusions are made. First iz
that 85% of the water iz domicils, in fact they are welling out in the territory of Macedonia. The
second concluzion is that the flowing water amounts in the period from 1001 o 2005 regarding
the period from 1061 to 1000 are decreaszed for 8.8%, which iz direct consequence of the global
climate changes.

Eey words flowing water, global climate changes, rivers, Macedonia

Introduction

The global chimate changes which are already evident and which no senous scientific institution
i the world disputes have the most direct impact on the water resources especially on the stocks
of dnnkmg water which 15 alarmungly decreasing. Therefore m thas paper the water balance of
the nmmng water quantties m Macedoma 15 made for the penod 1961 - 2003, and also a parallel
15 made with the existing water balance i the Spatial Plan for the penod 1961 - 1990 vear.

From extracrdmary mportance 15 first to define the water resources 1n Macedoma and thear
overall balance as a starting point for the functioning of the existing water management systems
and the possibihity of bulding a new ones.

The water balance of runming water quanfifies 15 remarkable sigmuficant, because wath its help we
can precizely define the water wealth that Repubhe of Macedoma has available, and whach can
be used for a vanety of human needs and goals. It 15 one of the key factors for deciding on the
realization of large hvdro-techmical mnfrastructural systems whose need should not be too much
spoken for, what 1= confirmed by recent water management practices in Repubhic of Macedoma
To have a better overview of nvers, lakes, watersheds and thewr distmbuhon across the termtory
of the Republic of Macedoma, thev are all shown m Picture 1.

Jakerfme, Masch 09 pp 17 2051 1017



IT International Congress “Engineering, Ecology and Materials in the Processing Industry™

II Medunarodni Kongres “Inienjerstvo, ekologija i materijali u procesnoj industriji”

OO v vk it
om

Picture 1. Overview of rivers, lakes, watersheds and their distribution across the territory gf the Republic
of Macedomia [2]

Balance of the water streaming amounts in Republic Macedonia and analy:is of the
gained results

The balance equation for defimtion of streaming waters m the Republic of Macedonia m 1its
smmplest form 15 represented by the expression:

Wexit - Wenterance = Wpersonal (1)

Wexit - total output swrface waters

Wenterance - total water mput

Whpersonal — Personal swface streaming waters of the temitory of Republic of Macedoma

The peniod for defining the balance equation 1z 1961-20035, for the considered period of 45 years.
The Spatial Plan of the Republic of Macedonia defined the period 1961 - 1990 year. In order to
present the mmpact of the fifteen extremely dry years (1991-2005) on the total balance of the
Republic of Macedonia, the table will be presented with both comparative penods due to
observations and analymis. The average amount of water output from the Republic of
Macedonia's neighbonng countries are shown in Table 1.
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Table 1. The average water ouiputs in the Republic gf Macedonia

L i
O, (1961-1980) Q. (1961-2005)
Riiver | Hidrological station {m/=)[2] L (m'/s)[7][8]
r. Vardar eveelija 144,00 132,85
1. Crn Dirim Shpilje 47,70 43 30
r. Smumica Movo salo 418 3,80
r.Cironcska . .
T Letnica Border with Bulzaria 1.80 1.13
r. Koyedolska
I. Lesmicka Border with Serbia 1.60 1.30
r. Mala
r. Bimachka Morama Border with Serbia 0. 700 0275
= 20088 18325

For the penod 1961-1990, the average amount of water output 15:
Q,, = 200.58 m’/s or expressed in volume: W, = 6.33 *10"m’.

For the extended penod of 15 vears (1961-2005), the average amount of water outputs are:
Qu = 183.25 m"/s or expressed in volume: W, = £.78 *10"m’.

For the extended dry penod of 15 years (1991-2003), the amount of water cutput has decreased
for Wear = 0550 * 109 m3, or percentage for 8. 7%%. The average water inputs m the Republic of

Macedoma are shown m Table 2.
j"c?ﬁ.'i I The average waler inpuis m the Republic qf.'lfﬂf‘ﬁﬁﬂ?l?'ﬂ

Q. (1961-1990) Q. (1961-2005)
River L Hidrological station (m'fs) [2] L (m /=) T[]

r. Lepenec Baorder g, 70 7,05
r. Pchinja w. Pelince 485 430
r. Elezhka 5. Brod 400 441
Ferion Prespa I Crn drim 7.00 4,65
Fegion Prespa L Tushemishie 3,30 L 3.135

E 28.75 25.535

For the penod 1961-1990, the average meonung water 15

Q,, = 28.72 m’/s or expressed in volume: Wsr = 0.907 *10°m”.

For the extended penod (1961-2003), the average amount of water cutput 1=:

Qu = 26.535 m”/s or expressed in volume: W, = 0.837 *10°m’,

For the reported penod of 15 dry vears (1991-2005) quanttes of mputs of streaming water are
decreaszed for: AW = 0,070 - 109 m3
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Onr the percentagze of that 1s: AW =7.72%
Accordmg to the equation (1), for the penod (1961-2003) vear
urp:nllfm.rl:lll - “rl:d:rnul:

Wpersoeat = 5,78 — 0,837 =4,943-10° o’

From the total amount of water that leaves Eepublhc of Macedoma, 85.3%, or 4,943 - 109 m3 1=
domucile or sprmgs on the temtory of cur county. Regarding the penod 1961-1990, for the
penod 1961-2003, the quantity of water avalable to the Eepublic of Macedoma have been
reduced approxamately for 8.8%.

Concluzion

Based on data obtained from the water balance equation we can express the followng
conclusions:

-  The first major conclusion-wihich we can extract from the analyzs of water balance, 15
that 85.5% of the nnmng waters ongnate on our temtory or they are domucile Thas
mformation 1z of a great mmportance to us and suggests that we mmdependently and
smoothly to manage and operate with them uwsmg them for different needs and goals
(water-supplying, mpmgation, energy purposes, etc). Whether and to what extent thus
potenfial 15 used 15 quite another matter that deserves more attenfion and more detailed
{comprehensive) analysis and whose response may worry us. In any case this fact 15
EOINE 1IN our use, and It 15 a great advantage and opportonaty that we should maximally
use. This water wealth we have on a disposal has conimbuted to the temtory of
Macedoma to be bmlt 2 numercus reservowrs, imgation svstems, regonal water supply
systems and so on, and should be an addihonal motive for bwlding new water
management systems 1n the fuhure.

- The companson with the water balance m the Spahal Plan (1961 - 1990) mdicates that
only m the last 15 vears the mnming water quantiies mm Macedoma have been reduced for
8.8%, a fizure that should be senously confemplated and wonry because 1t 15 gomg m
charge of the actual the=is for the global climate changes on Earth.

Thas alamung reduchon of the nnmng water quanthes only confirms and remforces the
thesi= that the water m the next penod should be used as pos=ible rahonally and we
would not endanper ouwr existence due to lack of water, especially one that we use for

- In Bepubhc of Macedoma there are shll unused water supphes. This suggests the need to
bwld a larger number of reservons to be used as reservous 1n scarce tumes. Water
requurements m the future will mmerease more and more so that the statepc interest 15 the
need to bmld as many reservors and water management systems. It 15 no longer only
"technical 155ue” but the lighest national pricrity.
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