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The urban planning affects 

natural hydrological cycle 

obviously as increasing 

surface runoff, decreasing of 

infiltration and evaporing 

transpiration. The increasing 

of runoff includes higher 

probability of flooding of 

urban areas primarily. Urban 

planning also affects 

decreasing of water 

underground supplies as well 

as quality of all waters, both 

ground and underground.  

Uticaj urbanizacije na prirodni 
ƘƛŘǊƻƭƻǑƪƛ ciklus se ogleda u 
ǇƻǾŜŏŀƴƧǳ ǇƻǾǊǑƛƴǎƪƻƎ oticaja, 
smanjenja infiltracije i 
evapotranspiracije. tƻǾŜŏŀƴƧŜ 
oticaja podrazumjeva i ǾŜŏǳ 
vjŜǊƻǾŀǘƴƻŏǳ plavljenja prije 
svega urbanih prostora. 
Urbanizacija ǘŀƪƻŚŜ ǳǘƛőŜ na 
smanjenje zaliha vode u 
podzemlju i na kvalitet svih 
voda, ǇƻǾǊǑƛƴǎƪƛƘ i podzemnih 
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Figure 1. Typical urban water cycle / ǘƛǇƛőƴƛ Ŏƛƪƭǳǎ ƪǊǳȌŜƴƧŀ ǳǊōŀƴƛƘ ǾƻŘŀ  
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 Products of burning, substances made 

out of warned out vehicle parts, 
industrial pollution products etc. are 
precipitates from the atmosphere on 

urban areas. During rains, these 

substances are separated from the 

ground and transported by runoff, which 

makes runoff quality endangered 

comparing to i ts natural condi tion. 

Preserving the environment must contain 
treating of stormwater runoff, including 

all technical measures which contribute 
to i t, such as building of cargo overflows 

in mixed sewage system etc. The 
ultimate goal of managing the 

stormwater runoff quality is decreasing 

of negative effects of human activities.  

Na urbanim ǇƻǾǊǑƛƴŀƳŀ se iz atmosfere 
ǘŀƭƻȌŜ produkti sagorjevanja, materi je 
nastale habanjem djelova vozila, 
produkti industri jskog ȊŀƎŀŚŜƴƧŀ i dr. 

Tokom padavina ove materi je bivaju 
odvojene od podloge i transportovane 

oticajem, pri őŜƳǳ je kvali tet oticaja 
ƴŀǊǳǑŜƴ u odnosu na pri rodno stanje. 
hōŜȊōƧŜŚŜƴƧŜ ȊŀǑǘƛǘŜ ȌƛǾƻǘƴŜ s redine 
mora ǎŀŘǊȌŀǘƛ treti ranje ƪƛǑƴƻƎ oticaja, 
ǳƪƭƧǳőǳƧǳŏƛ sve ǘŜƘƴƛőƪŜ mjere koje 
tome doprinose kao Ǒǘƻ je npr. izgradnja  
rasteretnih preliva u ƳƧŜǑƻǾƛǘƻƳ 
kanalizacionom sistemu  i  sl. Krajnji cilj 
upravljanja kvalitetom ƪƛǑƴƻƎ oticaja je 
prije svega smanjenje negativnih 
uticaja od ljudskih aktivnosti. 
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ISSUE OF QUALITY OF STORMWATER RUNOFF /  PROBLEMATIKA 

KVALITETA YL~bhD OTICAJA  
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ISSUE OF QUALITY OF STORMWATER RUNOFF /  PROBLEMATIKA 

KVALITETA YL~bhD OTICAJA  

¢ŜǑƪƻŏŜ u uspostavljanju 
zahtjeva u pogledu zahtjevanog 
kvaliteta ƪƛǑƴƻƎ oticaja prije 
ƛǎǇǳǑǘŀƴƧŀ su uzrokovane 

ǎƭǳőŀƧƴƛƳ karakterom pojave 
ƪƛǑƴƻƎ oticaja, velikim 

promjenama proticaja, ǊŀȊƭƛőƛǘƛƳ 
zagadenjima koja se mogu javiti i 
velikim varijacijama 

koncentracija zagadenja, kako 
prostorno po slivu, tako i po 

vremenu. 

Difficulties in satisfying needs 
regarding requiring quality of a 
stormwater runoff before its 
discharging originate in 

accidental features of 
stormwater ǊǳƴƻŦŦΩǎ appearing, 

large changes in flows, 
different pollutions that can 
appear and big variations of 

pollution concentration, both 
in basin space and for a certain 

period of time. 



10-Jun-21 

4 

Strengthening of master curricula in water resources  management  
for the Western Balkans HEIs and stakeholders  www.swarm.ni.ac.rs 

ISSUE OF QUALITY OF STORMWATER RUNOFF / PROBLEMATIKA 

KVALITETA YL~bhD OTICAJA  

wŀȊƭƛőƛǘŜ ǇƻǾǊǑƛƴŜ slivova 
ǊŀȊƭƛőƛǘƻ se ǇƻƴŀǑŀƧǳ kada je u 
pi tanju uticaj atmosferskog 
oticaja sa njih.  Kod nepropusnih 

ǇƻǾǊǑƛƴŀ prvi talas oticaja nosi 
ƴŀƧǾƛǑŜ ȊŀƎŀŚŜƴƧŀ, jer voda u 

ǇƻőŜǘƪǳ spira ƴŜőƛǎǘƻŏŜ 
akumuli rane na nepropusnoj 
ǇƻǾǊǑƛƴƛ (kolovoz, trotoari, 
krovovi, i sl.) Kod ǾŜŏƛƴŜ 
propusnih ǇƻǾǊǑƛƴŀ (travnjaci, 
ȊŜƳƭƧƛǑǘŜ) ne postoji izrazita 
pojava ǇƻőŜǘƴƻƎ vrlo ȊŀƎŀŚŜƴƻƎ 
oticaja, ǾŜŏ ƪƻƭƛőƛƴŀ ȊŀƎŀŚŜƴƧŀ 
prvenstveno zavisi od 
intenziteta i  trajanja ƪƛǑŜ 

Various basin surfaces act 
di ffernetly regarding the 
atmospheric runoff from 
them. With impermeable 

surfaces, the firs t runoff (fi rs t 
flush) releases the most 

pollution, because the rain 
washes the impurities on 
impermeable surface fi rs t 
(highway, pedestrian zones, 
roofs , etc). Most permeable 
surfaces (lawns, soil) do not 
show signs of ini tail highly 
polluted runoff, yet the 
quantity of pollution primarily 
depends on intensity and 
duration of ra in. 
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ISSUE OF QUALITY OF STORMWATER RUNOFF / PROBLEMATIKA 

KVALITETA YL~bhD OTICAJA  
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Paramet
ers 
 

Area type ς Land use  

Comme
rcial 

Habitation 
Industry  Roads 

Parking 
lots  

High 
density 

Medium 
density 

Low 
density 

TSS 1100 450 270 10 550 1000 450 

TP 1,7 1,1 0,4 0,05 1,5 1,0 0,8 

TKN 7,5 4,7 2,8 0,3 3,7 8,9 5,7 

BOD5 70 30 15 1 - - 53 

COD 470 190 60 10 230 - 300 

Pb 3,0 0,9 0,06 0,01 0,2 5,0 0,9 

Zn 2,3 0,8 0,1 0,05 0,4 2,3 0,9 

Cu 0,4 0,03 0,03 0,01 0,1 0,4 0,07 

 

Table 1.: Typical annual pollution 
loads from areas of various purposes, 

expressed in kg/ha annually (Hvitved-

Jacobsen and co, 2010) 

Tabela 1. ¢ƛǇƛőƴŀ ƎƻŘƛǑƴƧŀ ƻǇǘŜǊŜŏŜƴƧŀ 
ȊŀƎŀŚŜƴƧŜƳ od oticaja sa jednice 

ǇƻǾǊǑƛƴŜ ǊŀȊƭƛőƛǘƛƘ namjena, ƛȊǊŀȌŜƴŀ u 

kg/ha.god (Hvitved-Jacobsen i sar. 2010) 
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ISSUE OF QUALITY OF STORMWATER RUNOFF /  PROBLEMATIKA 

KVALITETA YL~bhD OTICAJA  

5ƻǎŀŘŀǑƴƧŀ ƛǎǘǊŀȌƛǾŀƴƧŀ 
kvaliteta ƪƛǑƴƻƎ oticaja sa 
urbanih i suburbanih slivova 
ukazuju na ƴŀƧőŜǑŏŜ 
prisustvo ǎƭŜŘŜŏƛƘ zagadenja 
: 
Åorganska zagadenja; 
Å suspendovane:; 
ÅǘŜǑƪƛ metali; 
Åulja i  masti; 
Å jedninjenja azota i fosfora. 
 

Researches of stormwater 
runoff quality from urban 
and suburban basins 
performed so far indicate 
the presence of following 
pollutions most frequently:  
Å Ogranic pollutions; 
Å Suspended substances; 
Å Heavy metal; 
Å Oils and lubricants; 
Å Nitrogen and phosphorus 

compounds. 
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Table : Degree of concentration of 
certain pollution parameters in 
stormwater runoff from urban 
basins according to resul ts of 

examinations in USA (Metcal f and 
Eddy, 2002). 

Tabela . Opsezi koncentracija pojedinih 
parametara zagadenja u ƪƛǑƴƻƳ oticaju 

sa urbanih slivova prema rezultatima 

ispi tivanja u SAD (Metcalf and Eddy, 

2002) 

Parameter Concentration 

Total of suspended substances (mg/l) 67-101 

BOD5 (mg/l) 8-10 

HOD (mg/l) 40-73 

Coliform bacteria (number/100 ml) 10000-100000 

Total Kjeldahl nitrogen (mgN/l) 0,43-1,00 

Nitrates (mgN/l) 0,48-0,91 

Total phosphorus (mgP/l) 0,7-1,66 

Copper (mg/l) 0,027-0,033 

Lead (mg/l) 0,030-0,144 

Zink (mg/l) 0,135-0,226 
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PROTECTION STRATEGY /  STRATEGIJA ½!~¢L¢9   

If protecting the surface and 

underground waters from 
ǎǘƻǊƳǿŀǘŜǊǎΩ pollutions is the aim, 
the very first thing which needs to 

be done is establishing their exact 
origin. The next required step is to 

estimate the type and the range of 
other possible sudden basin 
pollutions. For each of possible 
pollution, it is required to determine 
the possibility of its appearing and 
make the estimation of its possible 
influence. With basis in such 
analyses, it is possible to estimate 
the importance of certain pollution 
type, in other words, the total of 
probability of basin pollution 
appearing 

Ako se ȌŜƭŜ Ǒǘƛǘƛǘƛ ǇƻǾǊǑƛƴǎƪŜ i 
podzemne vode od ȊŀƎŀŚŜƴƧŀ 

atmosferskim vodama najpre se 

mora utvrditi njihovo ǘŀőƴƻ 

porijeklo. {ƭŜŘŜŏƛ korak koji se mora 

procijeniti su vrste i obim ostalih 

ƳƻƎǳŏƛƘ iznenadnih ȊŀƎŀŚŜƴƧŀ u 
slivu. Za svako od ƳƻƎǳŏƛƘ 

ȊŀƎŀŚŜƴƧŀ treba utvrditi 
ǾƧŜǊƻǾŀǘƴƻŏǳ njegove pojave i 

procjenu ƳƻƎǳŏŜƎ uticaja. Na 
osnovu tako napravljene analize 

ƳƻȌŜ se procijeniti ǾŀȌƴƻǎǘ 

pojedine vrste ȊŀƎŀŚŜƴƧŀ, odnosno 
ukupna ǾƧŜǊƻǾŀǘƴƻŏŀ pojave 

ȊŀƎŀŚŜƴƧŀ u slivu. 
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{¢ha²!¢9w{Ω TREATMENT /  TRETMAN ATMOSFERSKIH VODA  

The control  of s tormwater runoff 
quality includes fllowing: 
1. Infiltration ς water percolation 

through the  
2. Retension ς water retension 
3. Control led way of transferring 

water from one basin into i t, or, 
in other words, from one place 
to another by ground channels, 

col lectors or trenches.  
4. Using of stormwaterfor 

watering, streets washing or 
other purposes, depending on 
local conditions.  

Kontrola ƪƻƭƛőƛƴŀ ƻǘŜƪƭŜ ƪƛǑƴŜ vode 
obuhvata ǎƭŜŘŜŏŜ :  
1. Infiltracija - ǇǊƻŎƧŜŚƛǾŀƴƧŜ ǾƻŘŜ 

kroz  tlo  

2. Retenziranje  - ȊŀŘǊȌŀǾŀƴƧŜ 
vode  

3.  tǊŜǾƻŚŜƴƧŜ ǾƻŘŜ ƴŀ 
ƪƻƴǘǊƻƭƛǎŀƴƛ ƴŀőƛƴ ƛȊ ǎƭƛǾŀ ǳ ǎƭƛǾΣ 
odnosno sa sa jednog na drugo 
ƳƧŜǎǘƻ ǇƻǾǊǑƛƴǎƪƛƳ ƪŀƴŀƭƛƳŀΣ 
kolektorima ili rovovima.  

 4. YƻǊƛǑŏŜƴƧŜ atsmosferskih voda 
za navodnjavanje, pranje ulica ili u 
druge svrhe, u zavisnosti od 
lokalnih uslova..  
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Chart . Recommended treatment 
techniques considering the type of 

pollution  

POLLUTION TREATMENT  MECHANISM 

Nutrients, phospohorus, nitrogen  Settlin g, biodegrad ation, precipitation, 

denitrification 

Sediments, suspended substances Settling, filtration 

Hydrocarbons Biodegradation, photolysis, filtration, absorption  

Metals, lead, copper, zink, 

quicksilve r, c admium, chrome, 

aluminium 

Settling, absorption, filtration, percipitation,  

Pesticides Biodegradation, absorption, evaporation 

Chlorides  Prevention 

Ciyanides Evaporation, photolysis 

Solid waste Physical removal  - regular maintenance 

Organic substances Settling, filtration, biodegradation  

Tabela  . tǊŜǇƻǊǳőŜƴŜ ǘŜƘƴƛƪŜ 
ǇǊŜőƛǑŏŀǾŀƴƧŀ ƻōȊƛǊƻƳ ƴŀ ǾǊǎǘǳ 
ȊŀƎŀŚŜƴƧŀ 
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1. Percipitation is one of the primarily ways 

for cleansing  the rain waters. The most of 

the pollution in runoff  is connected to 

suspended substances, so their 

percipitation can significantly decrease the 

quantity of pollutants in the runoff.  

 1. ¢ŀƭƻȌŜƴƧŜ je jedan od primarnih ƴŀőƛƴŀ 

ǇǊŜőƛǑŏŀǾŀƴƧŀ ƪƛǑƴƛƘ voda. bŀƧǾŜŏƛ dio 

ȊŀƎŀŚŜƴƧŀ u oticaju je vezan za 
suspendovane őŜǎǘƛŎŜΣ te se njihovim 

ǘŀƭƻȌŜƴƧŜƳ ȊƴŀőŀƧƴƻ ƳƻȌŜ smanjiti 

ƪƻƭƛőƛƴŀ ȊŀƎŀŚǳƧǳŏƛƘ materija u oticaju.  
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Depositor in atmospheric sewage system shaft ς Used on highways, for 

basins less than 1-2 ha, appropriate for urban areas  / ¢ŀƭƻȌƴƛƪ u oknu 

atmosferske kanalizacije  - koristi se na ǎŀƻōǊŀŏŀƧƴƛŎŀƳŀΣ za manje 
slivove od 1 ς 2 ha , pogodno za urbane sredine 

 Separator of oils and fats -  appropriate for 
treatment of heavily polluted 
stormwater(pollutats from highways or any 
other area where petroleum products can be 
spilled on). /  Separator ulja i masti, - pogodan 
za tretman jako ƻǇǘŜǊŜŏŜƴƛƘ atmosferskih 
voda ȊŀƎŀŚŜƴƧŜƳ sa ǎŀƻōǊŀŏŀƧƴƛƘ ǇƻǾǊǑƛƴŀ ili 
prostora sa kojih ƳƻȌŜ Řƻŏƛ do izlivanja 
naftnih derivata.  
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Hydrodynamic separators / ~ŜƳŀ ŦǳƴƪŎƛƻƴƛǎŀƴƧŀ ƘƛŘǊƻŘƛƴŀƳƛőƪƻƎ ǎŜǇŀǊŀǘƻǊŀ 
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Filtration and biofiltration through the soil, generator or artificial substances 
(geotextile) removes polluted substances by filtration. Also, biochemical processes 
can take place in filtering material and remove organic substances and nutrients. / 
Filtracija i biofiltracija kroz ȊŜƳƭƧƛǑǘŜΣ agregat ili ǾƧŜǑǘŀőƪŜ materi jale (geotekstil) 
uklanja ȊŀƎŀŚŜƴŜ materi je filtraci jom i  u filterskom materi jalu se mogu odigrati 
biohemijski procesi i ukloniti organske materije i  nutrijenti 
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Infiltration through sand and gravel ς appropriate for medium permeable areas, 
removes smaller substances and some dissolved pollutants. It is applicable for urban 
areas, appropriate for water inflows from the roof tops for areas smaller than 2 ha / 

inflitraci ja kroz pjesak i ǑƭƧǳƴŀƪ ς pogodno za ǇƻŘǊǳőƧŀ sa umerenom ǇǊƻǇǳǎǘƭƧƛǾƻǑŏǳΣ 
uklanja sitni je őŜǎǘƛŎŜ i neke rastvorene ȊŀƎŀŚƛǾŀőŜ. Primjenjuje se u gradskim 

sredinama , pogodno i  za za prijem voda sa krovova za ǇƻǾǊǑƛƴŜ manje od 2 ha.  
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Absorption represents linking the pollution for solid substances surfaces. The polluted 

waters are running through certain substances, which can become saturated by the time 
and end the absorption process. There are various mechanisms against absorption  / 
Absorpcija predstavl ja vezivanje ȊŀƎŀŚŜƴƧŀ za ǇƻǾǊǑƛƴǳ őǾǊǎǘƛƘ őŜǎǘƛŎŀ. Materi jal kroz koji 
ǇǊƻǘƛőŜ ȊŀƎŀŚŜƴŀ voda vremenom je ȊŀǎƛŏŜƴ ƴŜőƛǎǘƻŏƻƳ pa ƳƻȌŜ Řƻŏƛ do prekida 
procesa adsorpcije. Postoje ǊŀȊƭƛőƛǘƛ mehanizmi sorpcije 
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 Biodegradation represents a biological process, where microbiological communities form 

biodegradable organic substances (oils, fats, etc) within ground area and use the oxygen and 
nutrients from infiltrated water.  / Biodegradacija predstavlja ōƛƻƭƻǑƪƛ proces, gdje se 
ƳƛƪǊƻōƛƻƭƻǑƪŜ zajednice formiraju u okviru ȊŜƳƭƧƛǑƴŜ sredine i biodegradabilne 
organske materije (ulja, masti, i  dr.) i  koriste kiseonik i  nutrijenate iz voda koja se 
infi ltrira. 
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Plants' absorption ς plants in lakes and puddles use certain compounds from the water in 

process of photosynthesis. This way, phosphorus and nitrogen compounds are extracted 
and built in into biomass, with absorbing of the other substances as well (sulphates, heavy 
metals). It is classiefied as tertial degree of treatments loaded by stormwaters. / Upijanje 
biljaka - biljke u jezerima i barama koris te ƻŘǊŜŚŜƴŀ jedinjenja iz vode u procesu 
fotosinteze. Ovim putem se izvajaju iz vode jedinjenja fosfora i azota i ǳƎǊŀŚǳƧǳ u 

biomasu, uz upi janje i  drugih materi ja (sulfati , ǘŜǑƪƛ metali). Spada u terci jarni stepen 
tretmana ƻǇǘŜǊŜŏŜƴƛƘ atmosferskih voda 
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System of artificial swamps which includes multiple phases of processing of stormwaterdischarge (into 
it). They keep the smaller sediments and nutritients, have a high level of efficiency in preserving 
different inflow quantities, possible valorization as a new type of habitat of different plants' and 
animals' species, help retention of flood wave.. / ~ŜƳŀ sistema ǾƧŜǑǘŀőƪƛƘ ƳƻőǾŀǊŀ koji ǳƪƭƧǳőǳƧŜ ǾƛǑŜ 
faza obrade ƛǎǇǳǑǘŜƴƛƘ atmosferskih voda u nju.  ½ŀŘǊȌŀǾŀƧǳ sitnije taloge i hranljive sastojke, imaju 
visoku efikasnost ȊŀŘǊȌŀǾŀƴƧŀ za ǊŀȊƭƛőƛǘŜ vrijednosti dotoka, ƳƻƎǳŏŀ valorizacija kao novi tip ǎǘŀƴƛǑǘŀ 
raznih biljnih i ȌƛǾƻǘƛƴƧǎƪƛƘ vrsta, ǇƻƳŀȌǳ ȊŀŘǊȌŀǾŀƴƧŜ poplavnog talasa.  


