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INTEGRAL WATER MANAGEMENT, INCLUDING RAINFALL
RUNOFF HARVESTING, AND WASTE WATERRECYCLING

AND REUSE

J. Despotovic, J. Plavsic, N. Jacimovic, D. Pavlovic, A. Djukic,
A. Todorovico B. Lekic

University oJ .$elgrade, Faculty of Civil Engineering
IRTCUD - Interuational Research and Training Center on Urban Drainage

, under the auspices of WESCO, Belgrade, Serbia, wyt vv.hikom.gdbg.ac.rs
Boulevarrl of the King Alexander 73, Belgrade, Republic ofSerbia, jdespotovic@gf.bg

Summary. Integrated water management is rncertain since is based on atmospheric
hydrology aspects, such as stage and flow rates at rivers and streams and water demands ofpeople and i
order to quenching the thirst and to protect people and habitat ftom water and pollution it is necessary to
and to measurc / monitor particularities of the so called "hydrology cycle". In modem times global and r
change added uncertainry in management, and also possibilities lor improvement ol water managem<n
rainfall harvesting and waste water reuse and recycling aiming to mitigalion ofthe global and climate chane

Introduction
Concept of integral water management include major aspects, such as, p

demands, time span for a solution and distribution, quantity and quality of
composition in a vivid time dependent dynamic system. Unfoffunately,

water are increasing, water quality is decreasing, and additional respect
climate/g1obal impact.

In this regards, "new" sources of water were found, such as reuse and recycling oi
water, and old fadition ofusing rainfall water not only in dry areas but also in other rrc

Major concem that should be paid to is necessary time of implementation
lntegrated water resources management concept, pafticularly in a lesser developed or
arid and semi - arid areas. In those areas / locations, urban or rural, the imp
process takes quite a time for getting the completion and most of the designed
instead the concept become senseless and inapplicable. Worldwide water resouces
and management practice is fu1filled with parlially done but never effectively
systems.

The basic principles and requirements for any of the integrated water
either urban or rural environment, as follows:

a) Relevant data on people, such as inhabitants, toudsts, etc., including proj.those.

b) Relevant long tem samples of data, conceming climate conditions, such as
precipitation, humidity, as well as geology and geo-mechanics data etc.

c) Accurate and reliable data for a longer period of time for al1 and an.r-
resources, either natural or within the consh-ucted systems.

d) Monitoring scheme and contents of the measurements, including
temperature, flow rates, levels/stages at water courses, ground water levels
including water quality.

e) Water demands, such as: characteristics and habits of people, numerous
economy requirements, in capacity and quality, seasonality, and along the years.

0 Data and reports on faditional water resources management at the local and g
sca1e, including shortages, malfunction and relation to public health ofpeople and cattle.

g) Political, social, financial and legal systems' evaluation aiming at assessmertr
potentials in local, regional andlor intemational cooperation and supporl for IWRM.
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accounting for distant places, places at the coast and in wildemess and desert. Yet, with
side also are serious tasks for the authorities that would follow up the implementation ofi
solutions. At first place is establishing a series of water policies conceming safety
environment and people, leveis of keatment and areas of applicability of such water.
numerous documents should be issued concerning economy aspects of water in the
county,fpr preparing common and sound ground for applicability oftreated water for
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Figure 1 . A combined urban hydrologic cycle including sources ofwater and numerous losses, countjng a
percentages from 100 o% ofannual average precipitation cmd supplied water trough sererel infrastrucfioe
systems tov,qrd ,WTP qnd recipient water/river limitedfor navigation pathwqy, and monitoring at the

profiles fur a compqrison ofwqste water treahnent efrciency and the city pollution (based on Brombach,

Modeling of the infilkation of collected rainfall runoff from the bridge deck and
loop Gazelle in Belgrade along the banks of the Sava river was a pioneering project
ceftain rainfall runoff hari esting, constructed during years 2010 thru 2012 (Despotovic et
2002,2012,2013), given in Figures 2 and 3.

Figure 2. The Gmelle bridge on the Savq river which is in ficinity of the potable water field at the lefi banlq
completed with a complex storm water drqinqge system including treafinent system for conreying water

into Belgrade sewer system, or the structures of Stormfiltering and Retention/Infltration and recharge the
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Figtu'e 1. Potable woler tolrce dt ea ]7(lris fielcl, tlowstrettn of the briclges O5h Ltzilic.!,
itlclu.ling erislilg il'l igtltion (hdmiel netwot k and designecl irfiltratiott uncl in'igtrtion cltennels ctlong i.:

h.r Figure 5. is preser.tted a landscape chosen fbr experinental upgrading of i:
prone to erosion |-ight) , consisting of high slopes, u.ith added vegetation (left phor,-
aiso close to the highway. There are lots of steps that should be undertaken in c.:
accorlplsh a concept of integrated water resources management at the siLe, such as at:
of the lbllowing: precipitation, wind aud ternperature regirre, area sul.vey aiming at co1 :.
data on soil type, surl'ace covel'characteristics, infiltr.ation capacity, in addition also ht:
area and pati.ru'ays of runoff ftom it, vicinity o1' human settlements, potential acti\ r: ,
people in the close area, etc. ( Steenbel'gen, F. VarL" 2011).

Figttrc 5..4 tldtLtrLll hill slope r eq clet'astatetl b), arosion q/ sutJdce t u4tlf ontlt,inj erosi1n (right). pi, .
pcrstut.etl land (lef) ne:;t to d lligllvu\, ds pntnising rainfLil \,.!ter hdrresl .re.l

ftequirements and conditions for IWXIM
In a scries of doculuents issued in Europe and everywhere, suclr as EU r,.

Frameu.olk Dileclive and other ones a lots of e1'forts \\'el'e put ir.r older to encompass
called "river basin management planning", u,hile thc contents of it are rather.a rnenu list
called "Visions and Measures", although it is very dilficult to put in balance all o

-2 E6
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