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S K| D SRUARE BASIN EVALUATION OF SPATIAL COMPONENTS
OF RAINWATER MANAGEMENT IN URBAN AREAS

SUMMARY

Due to the hardscape dominating ogeeen areas in increasing urban areasural
hydrologicalsystemis disrupting.This situation causes an increase in the amount of
surfacerunoff ard creates drainage problems in stormwater managemétit. the

effect of global warmingit is predictedin long range projectionthat there will be
increase inpeak precipitatios) precipitationbasedfloods, and droughtsdue to the
increasing time between successipeecipitations. Despite all these factshe
methods of intervention to the hydrological cycle in our cities are gradually moving
away fromsustainability an@s a resultour cities are advesty affected Sugainable

water management cannot be achieved because the proposed solutions consist of
applications that treat water as a static substar mentioned applications are the
systems that urban drainage systems which are part of the gray infrastructure
sygems, carry the runoff from underground to the discharge area via pipes. Because
these systems develop in parallel with the sprawl of urban environment, their extent
areas are also enlarging and these causing the increase in maintenance and repair
costs. Mreover, they remain incapable in peak precipitations and causes
precipitation related floods.

The science of hydrology, which has many different branches, is a young but rapidly
developing science that examines the precipitatmm relationships. Urban
hydrology, which is one of the sdivanches of hydrology, deals with the amount of
flow rates in the city due to precipitation, surface runoff anfittration that differ

due to surface permeabilitiy usingmathematical calculatiorisased ordatasuch

as maximum precipitation depending on years, topography, and impermeability
coefficient hydrological load calculationan be found which includdé®w rates and

flood volumes proportional to precipitation in cities. These hydrological calculations
can be used to install urban drainage systems, known as gray urban infrastructure, as
well as for more sustainable urban water management systems for an urban
watershedThere is a wide variety of methods by which hydrological calculation is
done; These cdme methods such as Rational Meth8dperposs Mockus based on

a single formula, as well as methods using compuised systems such as HEC
RAS, MIKE. Comprehending the operation of computer aided methods in
hydrological calculations by those who are amifliar with the subject causes the
process to take a little longer than formblsed methods, which creates a
negativity. Which method should be used depends on the characteristics of the basin
and its data.

In various cities of the worldwhere same pblems experienced in urban water
managementyarious technologies have been developed in storm water management
based on the idea 6imitating the ecosystem" in urban planning and development
Technological developments adopted to mitigateloninate the effects of negative
consequences that may occur with rainwater have been developed over the years and
detailed according to different situationg/hile a more singular and focused
approach to flood mitigation was used in urban storm watelagement, over the

years, it has been realized that the water in the city is included in a large ecosystem,
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as the problems continu&hereupon, more holistic, basmmiented,and sustainable
approaches, in which ecological cycles and water cycles comieetdéote, have
begun to be adoptedilthough Low Impact Development, Green Infrastructure,
Urban Drainage System, Water Sensitive Urban Design, Low Impact Urban Design
and Development, Water Sensitive Citege therainwatermanagement technologies
that have been developed under different names in different countries around the
world, they are basically aims to minimize the discharge to streams by keeping
rainwater where it fallsThese systems, which are becoming increasingly widespread
all over the worldnot only provide rainwater management, but also contribute to the
protection of water resourcepyrevent floods by supporting the urban drainage
system and to use ilong dry periods the development of ecosystems and
biodiversity, and the social aspedttbe urban landscape with the sakeas they
create. In other words, it undertakes many functions and ensures that the urban
landscape works like an infrastructure.

By integratinggreen infrastructurgystemso the city or to a watersheduccessful
results are obtained in stormwater management in cities by using different retention
and collection techniques, such as rain gardernsbasins,wetlands green swales,
drainage wellstainwater tanksAdaptationof all these green infrastructure elements

to the city is achieved by constructing hydrology and landscape togetndhis, a
basinbased hydrological load calculation shouldfbkowed in the city. A holistic

and functional urban drainage can be aebd with the green infrastructure
proposals to be developed after the hydrological calculations to be made by
considering the amount of precipitation falling into the basin, the topography, and the
orientation of the water in the land cover.

There are may examples in the world where these methods have been applied and
successful results have been obtainedour country, the application of the new
techniques seems complicated due the complex structure of the urbans. The aim of
these study is to presehbow rainwater collectiorand infiltrating systems can be
included in urban design with mathematical methods.

When the relationship between water consumption and population projections is
examined in Kstanbul, a dir edntaddtionpr oporti ot
Kstanbul whose precipitation regime has st ai
warming, is under treat of drought. has been observed that the precipitation in

Istanbul comes in the form of peak precipitation and the time between two

precipitations has begun to lengthdris situation shows that solutions should be

produced, which disposes without flooding when peak precipitation arrives and
whererainwateris stored for use in dry times.

. sk¢dar Square and its surr oun daseags |, whi ch |
of this study, are located on the Anatolian side of Istanbul, on the shore of the
Bosphorus. l sk¢gdar Sqguare and its surroundi

more frequent floods in recent yeafsl t hou g h K SWt&r ar(dISewerage b u |
Administratior) has taken a measure that dandlethe maximum precipitation that

may come in 35 years with the traditional gray infrastructure systems, a much
longerterm planning is required for a sustainable and functional stormwater
managementConsidering the peak ppitation, which we have encountered more
frequently with the effect of global warming in recent years, it is highly likely that
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we will encounter precipitation over 35 years. In such a case, the existing system will
be insufficient and cause floodintn this case analyzes were made for the study
area. The analyzes were carried out in two main branches, urban scale and
hydrological In the urban scale some analyses were made which are urban
development, solidoid analysis, transportation, greeareas, and land use
Hydrological analyzes aiming to find the maximum flow and flood volumes started
with the determination of the basin boundaries from the topographic Ratipnal
Methodwas found to be the most appropriate method for the calculated size of the
catchment areaThe Rational Method is a practical method that is frequently
preferred in hydrological calculations, based on the formula ofthl&plication of
precipitation desity, size of the catchment area and the impermeability coefficient.

As a result of the findings obtained from the hydrological analyzes, the maximum
flow and flood volumes that may occur according to the years were found in the
basin arealn the lightirg of the findings, design proposals have been developed for
the study area that can contribute to stormwater management at the scale of urban
design and landscape desidgihile the findings obtained from the urban analyzes
show in which areas rainwater che collected andhfiltratedto the soilwith which

green infrastructure model, the calculated hydrological load shows its amounts.
Within the scope of the thesis, the suggestions developed in line with the findings
show that rainwater management in tliy can be achieved without taking very
radical decisionslt is possible to provide a sustainable urban drainage and storm
water management in our cities with analyzes, field studies and calculations to be
made in the light of science.

In our country,there is still a lack of datathe lack of a multidisciplinary
environment in which the obtained data will be examined, and legal gaps and
uncertainties encountered in putting the findings into pracciccessful example

that will be putinto practice result of a qualified scientific research will not only
benefit urban stormwater management, but also contribute to the policy of
sustainable urban drainage systems, the awareness of authorities and our people, the
basis of multidisciplinaryholistic, and scientific work, and the economical use of
our material and natural resourcésis vital important for our future to implement

our plans by making use of scientific data to ensure a sustainable, holistic, and
contemporary urban stormwateranagement in our cities which are enlarging each
day before it is too late.
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1.GKRK k

Knsanl ar yerl eki k hayata ge-erken, yer |l e
er i Ki mi kol ayl akt érabi |l mekyoil 4iam é mé&r i ry akK
konummamd eki ddet | i yaj] €kl ar dagnr dakatrbw a b az
durum su d°nrg-¢ass¢én ¢onl douijru pia- i n(White, Ra99) k ar K €
kehirlerdgfastwojunl ujunun bir sonucu, V.
y ol a-an ge-irimsiz y¢zeylerdekivedkp-éneéel |
2019. Suyol |l aré, bu arteéek kar kKkéseéendadhsef €pr an

tepkiy a] muarr &@noel, mk ¢ n ol dujunca hézl é& takéyan
dayandér el me2019eBu (Realdsé¢fiédf ge¢negmegzde O6006bi
sistemi 66 olarak bilinen, yajJ mur suyunu

altendan keaka&r eny y adke&xkar j eden sistemin

19806den bu yana, yajJ mur suyu y°neti mi,
b°l gel erde yakayan n¢gfusun artan oraneé,
akamal & biui r a em(Radtkfieyg@19. FazIl a suyu dexkar |
amace€égjanl ukla ge-irimsiz beton takéma Yy
yaj] murylabinaladaa kar sul ara il etil mesi, tortul
madde biri ki nailnréic éarstutl éarraérna - evr es el eKi Kk
ol muktur. Bununl a beraber kent Itearkkkee nMery
kurakl ekl ar , d¢kegk su kalitesi), yer alte
sistemin yeterli ve etkiiol madéj eéneéen far kéna var él ar

geliktirilmesinin °n¢gn¢g a- mékter

Yakanan ol umsuzl ukl aré en aza 1indirgeme
Wekosi st emi(Arguea2005f t kei medéd yola -ékél méxkt
s u dl°enrgi¢ v e aral areéendaki etkilekim inc
etkilerini en aza i ndirebil menin yol |l ar
kavramé esas al enariaxi lyeafk tmiwra jlsmugrs iskuayluintuen
suyunun geri kulla@ mé kentl erdeki ésé adaseée etkis

alanl arl a azalteéel masé g°r ¢kl eri Il e dest



Ya] mur suyu depol ama sistemlerinin kul |l anél
dejerl erini azal emakyadeéryk suBsistarhéeihdekk é e

mal zeme y¢ke¢e azal maktadéer (Deghgadangl°rwmwekDo
verilecek olursal1 99061 ardan i tibaren hezla b¢gy¢é¢meye
yézeylerin de dojru oranteéel é ol arak artéke s
probl emlerini Amamyamerke salmanc éByellae di y e s i tarafeén

yajJ] mur suyu ylCanneét ihmaiz éeryllaennmeépk t € r . Bu plané h
yakl akémeée belirdkeyean i zamglonsei gsltami nde akKker
°nlenir, ani yajJ ékl arl a meydana gel ebil ecek
i ndirgenebilirel mesi mdanmr kaiymuaky aknsan hasar |
indirgenir, yerel akgf er | er den i -me suyu nasel sajlaner,
korunabilir /sioyriuleakrtéinrai |veebriilliernd 6c e vBupl ar net i
cevapl ar eénd ateméliyiamdéo 8udajana i htiya- duyar

tasarémcél arén ve kararnkmenmtci |celrmudetowrf i ki r |
Benimsenenikirler prai ] e a kt ar édisiplinlet a n gpldrdamaehedefleri
belirlenmi une v c ut durum ¢©e aeategekerif agkké] énda vy

y°netim plawveenh&nemlamcsynadaeladxk eplgad ¢r ¢l ebi | i

kentler i1 -in ZAWlm) n hazérl|l anméxkter
Yaj mur suyu ile ortaya -ékabilecek ol umsuz
tamamen ortadan kaldérmak i-1in beni msenen |

geli ktirilerek farkl e cdeelhgt dakliér &lamé&d téer d
d¢nyadayagydénélkmakta ol an bu sistemler sad

sajl amakl a kal mayép su kaynakl ar @énén kKor
biyo-exitlilijin gelikmesine, yarattéeje alt
°ne -ékmaséna katkoedaimblewnursstYamier pgk kent

altyapé gi bimakatleekkémaséné sajl a

Bu alanlarén -aléekma prensibi hidrolojik d°
suyunun dofj al veya yapay su g°llerine beéerak
kéesa¢gmbmerbeyunca y¢ksek kapasit aanlardat ut ma hav
bekl eti | mesi nBunudlaBatngmackglad®8u Topl ama Y©°°net i
Topl ama Y°net i mi (I'ntegrated Catchment Ma n
Managementy er - evesi nde |yaanjdéak em¢dhekkitng josl dauj unca t

hedeflenmektedir.B u g°r ¢K kentl erin tem geli kim el



dej i Kmesi ne nmBeudege l oabDpmekkeur Et k i(Uow Imgaet!l | Ki m
Devel opment ), Yeki l Al tyapé ( Gel®em | nfr a

Sistemleri Sustainable Urban Drainage SysjetBuy a Duyarl & Kent se

(Water Sensitive Urban DesigiD ¢ kK ¢ k  Et ki | i Kent sellow Tasar
| mpact Urban Design and Development), S
Cities) gibi- ek i t | i teknol oj i tanémlayéceél ar énei

birbirine benzer olsa da farklé ¢l kel erd
ve di J 2015).Ama - doj al ve yapay su kanall ar ér
d e Kk a r j iadirneektir (Argua, 2005).

Kentl er b¢ye¢degk-e su altyapéseée kapsamé
gel i kti i i -qjink syi¢skt¢e mi en ihk ldewil de dej i Ki
sistemin hidrolojik iklevini tahmin et me
hesaplama teknikleri gereklidjAshleyv e  dl9®)..Y,a] mur suyu y°%°net
yeni teknolojilerin kentsel pratikte t k i rnil lemd g i i yiana®zaweel i k1 ¢
topoj vaf yher ihidradojkéHesaplathay ap €l ar ak tyaéklk éba z ¢
mi ktarl aré Yopéluamak édasar ém vyedegdddni Kt i r |
veriler dohjarvuzlat us @ ml@ ditirelg) € kK | yickde kar kél a
Kekisludhe | nRad téadyeer . T¢r ki yedye -evirecek ol ur
probl eml er i olan ¢l kemizde bu t ¢ -al éx
edi |l memektedir. Peyzaj mi manudaki hiérolopke k e nt
hacmi h e bimpdiklarmeyat a s b aa@ end ©h i | et medi kIl er i
projeler y¢zeysel akéeke takéma konusunda

projelerde yajmur suyunun bir andanglapé ko

al enmasé problemidir. Bur adaki aseél soru
-%z¢mlerden -ok wuzak tipik m¢ghendi sl i k v
- al é knBaus ékdaéprs.amda - al ékma al ané ol arak |

se eltek hidrolojik y¢k hesaplamasée yapéeln

gel i ktirilmixktir.



1.1JAma- ve Kapsam

Bu t ez vy atjompulra nsau yviiee ksnéi zkdléerrmani n kent s el t asa
edil ebil ecejini sayésal y°ntemlerle ortaya

hasiadé el de edilecek-ghprmmanaganydammit amat iblk:
késménda detayl andér él msskapbbhmayai daylamemakd ra
i sk¢dar Meydané konumu, yojun kent dokusu, n
son yéll arda |l ar Eamedehé dorai sgkbéenl ehcaeska y aj mur

mi kt ahreésmaépnl anmasé i -in olduk-a uygundur.

Tez kapsamé&ndkentheeldieklkul | anél an mevcut si s
neden ol duju ol umsuz | mik# taYenri ateknalojilegle | i bil gi
destekl enerek kentsel me tekbik lea ri d aaé- Hetkél laaan €1 an

ArcGlI Soke far kIl & gr upliriakentset®all -i ezkitjyea p E| m& K ted rd;e
edil ecek yajJmur suyunun e &gl ayraggp=léganm y°ne
analizlerej i m,i rgeolriahni krag i hi my apyélkarl, adlamdéar & Kka
kent s em andlizesde Daha sonra ikl i msel veriler ekl
incelermi k Rasyonely ° nt em k utlalkaknéénl ad ealki s ialanlae s ap |l a n mé K
hasat edil ebil ecek mgxjtm®Bro ns @eWadmnmideadtialreén °tl ¢ ng |
bu verilerekxmayahanak i -alFésinde yaj mur suy
yapél masée gerekenl errekbheale®©n ¢ ami wteidan ak i rfi &ade e
Kentl erde s¢rdegreglebilir yajmur suyu y%°netin
uzmanl ék algetaketindanbiodlgidi smpkt.8ader bir - al
-al ekxma ¢l kemizde yaj] mur suyu hasadeéneé ken
y°ntemler eékéjénda entegre eden bBkék a-é&sé
- al ékemtlerimizde mevcutve ¢r d¢r ¢l ebi | ir su altyapéseée s
isteyen makt a arakteérmacél ar ol krearkt sggd er-ee v rkeayreari |

duyan herkes i-in tasarl anméxteéer.



1.2 Materyal ve Metat

¢al ekmakamada ger-eklexktirilmiktir:

) Kentsel ¢sepvesd®°g@Ggneti mine y°neli k eelmevcut

i ncel enerek mevcut altyapé sistemlerinir

bajl ant és é& o0 Mdavaysstente allemattkan sisr e ml er i r del en
D¢nyada -exitl kentl erde yaygén ol ar ak
Suya Duyarl e Kent sel Tasarem gi bi kav
uygul amal aréendaki k adDgalyaldlaa rbée nazretrka yseo r kum
olan kentlerde ¢retilen -°z¢mlere il i KKkil
2) ArcGI' S ortaménda kent sel °] - ekapelsnue kh &g
¢al ékxkma alanéyl a i | gi | ihidradogktkavyamlarla igili | g i %
bil gi | erhasatkdileaekyéaljméukr s hys aphamméxkt ér .

3) Sayésal hesapl amal aanucundaeldeadditem bilgleral i z |

-er -evesi nMeey diasmlesydaakré mlarakbe F e sl enmi K ol an

al anenda kent sgedl itkatsiarriélmmikkatriarr.l ar é

Kk b°l ¢m¢gn e&mtnuis-ui mdekni kve doj adaki hidr
aktarel abil mesi i -1 n Bu201:20132018® k Daabé v dan
yar ar | avhekAimexkdgae, Suya Duyarl el KeNesbkbKITE
gi bi -al ekxma kapsaménda gri altyapeéeya a
irdelenmesindd i m D. Fl eyagphm@etkduw g ud SUDS, LI D, BMI
and moré The evolution and application of terminology surrounding urban drainage
(2015)b a k | & k | v Ashak IKeShamaaTed Gardner ve Don Begb{2019)
taraféndan derl enmi k ol an Appgn®aenttales t o
Design, Ecological Health, Urban Greening, Economics, Policies, and Community
Perceptions kitabeée Bywol k agZ°r ssemdl rasreglin - © Il me k|



pratiklerinin irdelenmesindd_oos, F., Vilet, M., (2016) Green Streetscape Design

with Stormwater Managemeikti t abéndan yararl anél méxkter.

Tezin -al ékma altampayjod &@a,n 9 eskyWyadkadgloterger eh ¢ f us
°©zel ltikrliewrtien g¢negmegze kadar K i kentl| ek me, u
yekil al anl ar k o ndud jairkinndlaekrii ng &l iiknoe | @ me s |
Bel edi yesi taraf éndan far kl ébildiyleded ar d a d¢ z
yararl anéel mexkt ér .

¢al ekxma alanée ile il gili mevcut ve potansiy
olan | sk¢dar ¢avukder esi veileB¢dlgh dli KXertesnibuY
Su Ve Kanali zasyon Kdar esi Genel Mederl ¢7 ¢
birimlerindenbilg edi ni | mi Kt i r .

¢al ékma al anéenda yapeéel an -al exmal ar nitel
ger-eklexkxtirilmiktir. Nitel veriler farkle z
kull aném al anlaré ve Kkullaném al ddekanl ékl ar
edilen veriler exkéjénda alanda kullanéma il:|
ait bi na yojdoll wljwk (haorkiltueks &) , yekil al anl ar
yaya, ara- ve bisiklet yoll aré)donlaariltaal anai
haritalBBuonm&Ekdmada mevcut hali hazér czerinde
Autocad202Q tablolar i-in Microsoft Office XP, C
Adobe PhotoshoCS 6 Adobe lllustratratolCS § SketchUpPro2021,t opoj r af y a,

ye K i | alan ve sert zemin hari tAeeGl&8100danén ol ukt
programlareée kull anél mekter.

¢al émmanénén Konumunu, géenegmegzdeki kent sel
goeré¢nt el eri i -Aronk uGd @ o lkemé&EKRted rh. dokudaki dej i
g°ster mek i - itarhi hesitblardhra03B RervititchtBilad-é Sel as e,
Kstanbul k elyiamr arHlaa 158 lkdmésu tddritalarK B B At at ¢r k
Kit abpndégee - al ékmanén kaynak- aessitatednden b el i rti | n
temin edil miktir.

Hasd edilebilecek ¥ ] mu r ms$ & y ahid®lojike mesaplamaaé - i n ger ekl i ol a
l'sk¢gdar il -esine ait,), ' sk¢gdar -2Vl ® oyréoll logrie Ks

ve Vyakén -evresi ol an KadekaymaMeoioa 92861 oj i



yéellar é araseéendaki ayl ek maksi mum yaj] éxk

M¢cderl ¢ ¢d6nden temin edi |l mi Ktir.

Hi dr ol oj i k hesapl amal ar da vV e su t opl ame
H¢eseyin ¥zdemirduUynguyll®@maBl) e eT aex ddded elfictd a o |
Steven Strom v e ar k adhhxa éarr ®RmdEngineering for Landscape

Architects ad | e kitapta anl ateéel an Widrabojike ml e r
hesapl amaya KBBo6den temi n kedil lumilkal o lhar,
eKy¢ksel ti ej rili har iHaav z @ r eatlialnmensai y & iet
Hal i hazer altl éjkgy (Kestedadheieeldainhéakdlé rae
Gl obal Mapper programé il e 3 afoyaustd uo rhtad
-ékar el méex, yé¢ksekl ikl er belirl enmik vV e
sim¢gl asyon pr 6 dgolnaogogov)ilegmitr npoavr a g r algilt a adeé
Kkurumdan temiyajeédki |vmarki loelrammden yaj] ék ka
Hawvz a d a ki en uzun adkervaph@&imu belk Bldekddamene & k & 1
verilerle RasyonelY ° nt waunlanarakt ak k én debi sivehashé®@ vy
hacmi hes amlpaorf méaktyear .haritasé detayl ée ol
dokut opoj-raafzyea ar aséndaki Ball ¢ @alna ghaika &jeé red
alaneynaf modhasiuytwpr aj avedhasaalinestnis my $ ayac ak
yaj] mury °ruedleman ar eénén %Xwoé tgeené@itkd @Bra@ylumil katrier, .
konunvieariék demyElcear iandlamy @] mek suyu aedkamnl a

hacminin bertaraf edilmesinde olan etkinliklerae y € sal ol ar ak g°ster.|



Kentlesmeyle ortaya ¢ikan
hidrolojik sorunlarin irdelenmesi

Etkin ¢alismayan kentsel
drenajin incelenmesi

s
Diinyada ve iilkemizde Diinyadan drnekler Temel hidrolojik kavramlarin irdelenmesi
genel yaklasmlar | . . : E
‘ ] o —eYags verileri
Istanbul’un genel yagis egilimi -
: ®Egim haritasi
Pik yagislarla mgydana gelen seller ve :
Calisma alan1 Uskiidar Meydani’nim incelenemesi r—*Havza alanin bulunmasi
E—o Tarihge —®Rasyonel yontemle debi
—o Kentsel doku miktarinin hesaplanmasi

® Yesil alan
—e Arazi ortiisii

E" Ulasim @
— Mevcut alan kullanimi -

v
Kentteki potansiyel su hasadi alanlarinin ve
alan bazl1 hasad edilecek su miktarlarinin belirlenmesi

Su potansiyelini gozeterek alan kullanimina iligkin yeni oneriler

kekilTelz. lakék kKemaseé@

8



2 KENTLEKkME VE HKDROLOJKK D¥NG|

Ge-mi ke bakteéejéemézda (ke¢lterel peyzajl ar
tarémda ve kentlekmede yerl eki mé&mgntegs;
suyun arazide akékeéena séke sékéya bajl e

y

Pi con, 2005 ; Shannon, 2007 ; St okman, 200C
d
n

o | ujundan bahsedilebil mektedir (Sert, 2
bunar eg®bi - i ni$takman, 20084 9 . Y¢ zy agin gaa lemeyent | e

bakl| ganhesjéi Kk mey e Warntl laenemd és¢r eci ni n, art
haci mleri, sézma ve taban akéké kayéplar
akek kaynaukjluanrdéan)é ni lyeokdonu-1 anan havza h
etkileri ol mukt ur (Fl etchelr9. vey¢gadygl.én 2i0Ki3nc
mer kezilexktirilmik 1 - nkeehvier | aetré kh észd ab earrtt aa

gel di k-e, wekt@icitgskos @lr ggémd anmlémnleni -airmdénadnm
°neml i ol mukken, géenegmegzde su il e yakame
bi-imde dejikmiktir. Sucul sisteml er y a
g°zden -ékaréel mék, Jsuudtnhgbmgrgaor b¢gBtg al
Binlerce yeél i-inde gelikerek ol inkmnan, d e
bozul masé, aynée zamka-dan élnnsaazn nyiatkeal meéek t ie K
kaynakl areée da et ki |l e fidntle97 Mutlu, 2004). ar € zor |

Suyunak @ més an yakame, -evresel koruma ve a

t akK @ mas én kentsel alantasdab u akexée d¢zenl eyen fi

hidrolojik s¢re-|leet hirlasekthimgmme ¢ amamgkt
(Delleur 2003;Fletcher, 2013 El ga v @ Adlignedakds@dlah ¢y ¢k Dbi
ekolojjk si st emi n par-aséyken, peyzajda suyu
onu tek bir unsurya da izolee di | mi Kk Iolarak elé allhae k e hi mi ndedi

(Dunnet, Clayden, 2007k e k2i1d dge® st e z edd g R | yézeyler (o
-ayeéerl ar vb.) vV e yapél é ckakbhkhbhdereél(akketnétrla



i ncel edinjan ratkisinhe uy un daj éldénk k d & gelndignder

farkligénetg®°rebiliriz
N
40%Terler;s Ve buhadash&a KJ Lé /\ 35% Terleme ve buharlasma
Y s 0
10% [ o
Yizeysel

<Yuzeysel ] {;—’A\(}
et TR e £

P T T

50% sizma

42% sizma
Dogal Toprak Ortiisii %10-20 Gegirimli Yiizey
— | 30% Terleme ve buharlasma

)f\ 35% Terleme ve buharlagsma 55%

3 Yiizeyse|
f 4 i 3% T jaﬁ .

e uzeysel g

LW% mw “'STHEEF | Tp= i |
e ;.A. e - T

35% sizma 15% sizma

35-50% Gegirimsiz Yizey 75-100% Gegirimsiz Ylizey

keki tKe&ntll.ekme nedeniyle ge-irimsiz y¢zey d
Go°knur G¢glceg (2020) tarafendan T¢egrk-e 6

D° r t k@ Ir e & anmsisteminde Atmosfer bilimi atmosferincelerken jeoloji

bilimi litosferi k o n u e d ibiyohoji kilimi biyosferi a r a kK hidralog wve
okinografiden ol uk@amu seid ibrBraij imsrez dbosf &oinu
hidrol djiir gem@dncéark sonétyazlemelgg&diemd Bir - ok

brank konusu il e kapsaml éRub2004). Hidroloji si st e mi
hidrolojik d°ng¢ s¢reci, bunl arén zamansal
D¢nya sistemindeki ekol oji, -evreki ve topl ur
etkilekiminHidcel epmeekdi t e mel bil i msel pr okt
gel en akéken ol ukumu ve evr i mi il kesi dir
°nl enmesi , s u kaynakl|l ar eénén s¢erder el ebilir
kKor unimasné °neml bir destek konuwlsawém. Su kol
m¢hendi dlliak iennkaed Rerekkei dijf., 2013)

10



keki bde2. g°r ¢ | dwlpji¢guygglamaa |l ahn | gporiréegah endi sl i k

hidr ol ojhiisdir,ollgprsg , kent sel hidroloj i, t
su kaynaklareée hidrolojisi ve (-Rauvr evehiddirjc
2013)

Su Koruma
Projeleri

Ziraat
Miihendisligi

R

Su Kaynaklarmim
Isletilmesi ve

Kullamlm

@ Hidroloji Miihendisligi
@ Tarimsal Hidroloji
@ Orman Hidrolojisi
@ Kent Hidrolojisi
Mihendistigi (5) Koprii Hidrolojisi
(6) Cevresel Hidroloji

@ Su Kaynaklari Hidrolojisi

Tralik
Miihendisligi

keki2l Hizdr ol ojinin pratik uygulRaumalvwe adigj°
(2013)- al ékxkmasée G°Rnurar@fglegdainm2&2 i ri | mi

Kendine °zg¢ ol maséna r aj men, kent sel hi
uygul amal & bir bilim olarak kentsel hidr
si st emini nerige-joekr sba’ylésdmal a ma - ve etkil exi

2013). Hi dr ol oj i k ol akerdskl p @ 4 &jv s ell u tiur mak
hidrolojisinin dej] er | en dCoffrmah 13O%) iSuyune anl
doj al énda nasélbedlagijedkieftg pstgnic] i vne sucul
anl amak i-in suyun Kkar drdeedmelidil dReii it evrel ed i K
2001; Sert, 2013).

Dojada ve kentsel peyzajda yajmur suyu h
(Sert, 2013)Y aj] € Kk, suyuaj] mut ut kardaywayda dol u
0

d¢ Kmesi | ayéeder . Bu durum atmosferik s
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yoludur. Ya] €Kk -o0oju zaman ( Paj°anbype Dk ekigionde d¢ker

2009)Kngi l i zce fstor mwaktaerrkoé | keg léi noel sainn iyna jTngurrk -sel
taraféndan emil meyen yajmur sul arwnén yg¢igzey
Ya] mur Suyu y°neti mi yézey suyu akékénén m

ol ar ak t a(Harisled g 2968).1 i r

Dojada yapgwmpal sbyuwu y¢gzeye dekt ] énde bir mi
bitkilerin terl emesi yoluyla atmosfere geri
tutulur ve yeralté suyuna karexker. Bir mikt a
Bu su mikt arrényajvéeek ymijkrtur suyunun d¢gKt ¢ ¢
deji kkenli k g°sterir. Ayr éca, yézeysel akeéecx
ejilimindedir. Hem y¢zeysel akéka ge-en hem
akarsuya wul aker ancsak -yookzegaskrd R&Zlkadaéegre.- eYie
yaj] éktan dol aye akarsuyun yé¢kseli kinin bir
besl enmesi ni saj] | ay a c Aakkrsugun begldBraesilhidrolgjik Davi e s,
d°ng¢ye olumlu kat kéda b ulewxrkohjkaidtemlermi yo- exki t |

gel i kmesine ol anak sajl ayacakt eér.

Kentl ek me, Kehirlerdeki kent sel shryun mi kt a
fakt©°or ¢ t(Bhows 2009. eateir | al an ol an mevcut araz
yapél aktéer el maseé, ulakem ajlaréna yenilerini
gi bi b-eexeetrKi i er il e ge-irimsiz y¢zeylerin art
s¢rekli ol ar ak o leuteds (Vhite,y2009)Ba t gyesj zi ekytlierrm
-atéelar, ara- yollaré, kal der éetmgmardi Jyerr ¢y ¢ K
d° Keme i - e ) dDunnely (Clagdgn, €007)y ¢ zeyi n suyu sojurm

kapasitesine bajleée ol arak]j mwrzegygeéraks£a&n dmi kv ey
hemen sonrasénda akarsuya ulakan toplam su
akeka ge-en su, sert y¢zeyler ¢zerinde ve dr
ve doj al akéexkl ar boyunca ol dujyrnadaaysdhha he
akéxka ge-en suyun akarsuya daha héezl é ul at
zeminlerde toprak suyu sojuramayacajé ya da
sul aréenén besl emesi de dahaKanrt sodlacagd&ltiexi nf I
S¢reciirni mge -z yézeyler czewyiahaogkkizcaleédki |l erind
hacimleriveak €k hézé a-éséndan akék modell erinde

obmaz,ayné zamanda kentsel yojunluk ve dajele

12



tehl i kel er i nlaeré da@Huong2013;&eomold,4988)d retkmas éna nec
olur (Zhou, 2014)Ya] mur suyunundopabknbbejeakassemya

kesal déj & vkee ndtasreal lsdséd kéd & y ¢kentiekalopsr olumsuz

etkilenir ve pek -0k sorunu da beraberin
yéllarda artarak devamDaden DIl (wket dak
a-éklalhamk et kil erini her tgiej-iemi z ék ¢ rbe 3 al
dej i ki kIl i7]i ve bunasupakrrailzeil, ipliekr | (eayrein, kk

yaj] €kl ar én a mdktaackeatleramizi b @ d @ Ig a ydl daar heak asrewke
karkéeyakbadak

2.1 K¢ BweSsrenl veKentselDr enaj Ar aséndaki KIi kKki

Yer k¢r e iczerindeki suyun t amamé bek [ it
eri kebil ecefji tatl & su mi Wrt-&)rahaypiansel € z ¢ a

i fade et mek gerekirse, Postel 6in a- ekl g
kapsayan suyun97,3®% u okyanusl ardadér ve | -mek i
%2 . 0161 i k i-ilebilir %06Hsl e yJYsaryadatkdud r rl ér loa
ol mak ¢zere g°llerde ve akarsulardadeéer

kull anabileceji tatleée su, d¢gnyanéen topl al
Ha l b° yNeeo liikkerk, ¢aj 6dan kal dej e evSuudbi I i ne

Ar abi st an gLefmee’r ke nrdta k@ryinB0eM g ¢ n ¢ M¢ z ¢ n mo d e
bar ajklaadrcaérnage - en bt &t é hselekyzrdgkdeecme€tniem al t e
tut ul mMmasdkenrem d Mn ytadeen, 2017) da topl uml
g¢enbegen daha artan bir - aduws ulzd luikn e- eke

yékanamayan ve sehsanllara&@yl bi blijmkast at i

d¢nya ¢zerimdey ab i nsasnuny aynedikdier elsied i ng &£
suyuna er i kdurnfdnded NayionskVgatem 2007) 2014 y € W@/F

verilerinelg$%d®e,smjegnhikkktyaer € i |l e O&ésdir. sékén
Artan negf usu vV e b¢yeéyen k e ntyléd réDoydl ae T
milyonau | akacafj € vV e Ki Ki bakKend& 0 d g édcee | S u
°ng°r ¢l mMmegktke dvierd.d e k i Hasankeyf 6i sul ar al
Boj az, ABDOGdeki Hoover, bMgg &r oydad keir e And \aa n
g°rkbemtajl arén kilometrelerce uzunl ujund
d¢nya ciddi bir de@r krizi ile karkeée karke:

13



N¢fusa bajlé olarak tatlé suya olan i htiyac
giderek azaldéejé d¢eg¢nyam@gedart alerdeb liirier kat K €1 ar

dedesalinasyorf t u z s u z tessleridig rknre&3). AB D, Ksrail, Kspanya,
vV e Ar ap ¢l kel erinde °rnekl eri bul unan dese
suyundan, okyanus veya deniz suyundan tuzu
I -1n uygun temiz su cretilebil mektedir. F
maliyetlidir ve ekolp i k a- é€dan olumsuz yan etkil eri bul
bakénda karbon salénémé gel mektedir. ¥zelli

e
suyunun ayrekteéerél maseéenda yakl akeéek 3 kat
e

s al nmaktader. | Tegsagémadaékmhl amélean bakér,
aj éer metal l er vV e -ekKi t i ki myasall ar yojun
edi |l mektedir. Besl eme suyundan ortal ama 2

yojunlujundan dol ayé denivevegeggélorkyya umeyialb

ol duju i-in °zellikle sucul ekosistemler a-&

kekiBIAb2zi Dabi 6 dimagyon tesisi(Url-3. e s
Tatl e su kaynakl aréeénén azal masé en bakta el
bajl amda da pek -o0ok sékeémhitmy$@8medireaypéeriimddi g
2017 tarihindeBBBC der gi si nddg nyayeanltanda® && kaynakl a
mu? 0606 bakaldsigdeslué kmmynak|l arénén azal maséeyl a mey
il gil imesaekl éi nsanl ar énén gor ¢kl erini aktar
arakteéermal aréna g°r e, d¢nyada tatlée su tg¢ke
s¢recinden daha, h&al é f o-RIDEya Ppydeal | 2011 ar as énd
1200 vyeéelén en kur abkeg yd°kn eynmeirnailnt éy askua nlda&y £2a !l ar
1900 kuyunun k200ydbujare280@d@sénda Suriyednin
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kurakl éj ene y kd dgéeil ey stzebi hkées alk ki kKinin
zorl|l andéj é, eski g°l yataklaré ¢zerinde |
22 cm -°%kt¢] ¢, Hi ndi stan' daki Gan|j Hav za
sulama nedeniyl e vyélldat élYnaeakétdegrr.;, € e g & € e d

Wat er Resources Group'tan Anders Bernt el

ol mas e, topraklarén verimsiz|l ekmesi ve s
sénérl andéejénén far kdmeatvdkr caji @dnld.o0v e kit calr
Arkeol ojik kayétlar incelendijinde g°r ¢l
yaj] mur suyu topl ama tekni kl erini kul | ar

Araktérmal ar bunwyrmp®20 @mayal bartadendeé o

KI'k kayétlar ¢indi ve Orta Doju b°lgesin

su i htiyacéenée karkélayabil mek i-in yaj mu
depol amaya -al é@ékméckeldarideénr . biKagziéllearred ag® reel
°ncesine ait ol duj u saneéel aDbo] amug°aat neév

Doj ang?®n¢ Ke n t210e0®igknmodgre drena sistemive Kk e be ke suyu
kaviam ar @mémaya -£LKkyrmséyhha eri ki mihn-ikmndeayl

yaj] mur suyu depobDamgaugenel madeurk.ent sel

uygul anan t emel politikalar 19800Il ere ka
teki | sorunl ar a teki |l -0 z¢éemloer cret meye
itibarenken | er i n b¢y¢ mesi ve n¢gfusun art maséyl
akere yajJéklarda kent sel drenaj sistemini
a- ése be¢t ensel Ve s¢rder gl ebilir y°nt e
takénmélkawel alEinl iur , ekonomi k ve kolay y°
el de edil ebil ecekedimasitekrarg ¢ s dgmeumgeheasatir
¢l kel erde 1 okal °] -ekl erde baklayan bu vy
mi ktarl arda kapmergeuiyukanandér él déj éeéneéen
akere ye¢skleme yapél maséné engell eyer ek
var él masjémgdra suyu topl ama sistemlerini

kazanméxkt ér .

Doja tarafoémdahk kanéwsel alanl ara verilen
yaj ek?glk-kmi msi z atsawedirk (Niebn€zynowicd, 1999pbu

miktar g ¢ nde litrafut ¢ k e(tKesnt anbul orb5abamdxéma ng?®
kull anéemé iuna tgoktomraky a kili @ km@dBe -1i910i msi z vy ¢z
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ki KiIigrg nl gk I ht kgakehaYabmurir suyu y°neti mi
uygulema | ar éméza dahi | etmedijimiz bogsu-irimsiz

mi ktaré ol duk-a dikkate dejerdir

Ge-irymzieyl erden y ¢ ksek mi tke Girldeab iy &jcragrn nism
deneyi ml enmeye bakl amasgéuyl laamad Lnmrynee kgenel idred e
bakl|l améaktédrar dan Ve ge-irimsiz tedlent zemin k
ya] mur ysriylu al anl ardane sstudtainkfh&k g smg klyed | - ek | i
tasar éotafakBuW ay r ne k| ABDdPerttand®r egpn @& | 2604 a
asfalt kaplé otoparkeén 18000 | bh&h gesiime msd ¢
y ¢ zeyd.edd gabolydaj mur suyunun g2807 ASLA@uranél maséyl
¥d¢l b agek Motint TaboeMmiddle 8hool,( k eXx4)bl° | g e projesi i | k

ol masesemaydbe@azer projelerin kent .1l -ejinde

k e k24t Mount Tabor Middle Schoola) Yaj mur bah-beBroje °ncesi
uy g u ktansahrgUrl-5).

2008 yelénda yine ABDgMs!| Rwadk iGe e®@me gom&eca Ot

2000n0 1 i k ge-irimsiz y¢zeyin akékéné yakal ayal
l'iterat¢rde yexkil hendek (green gutter) sist
25 kentsel °| -ekte bakareéelé bir yajmur suyu

k e k2i5:ILogus Road Green Street) Y e K i | hendek ubycpRiojeamasé °©°nc
uy g u ktansahrgUrl-5).
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22Kent sel Dr enaj Sistemlerine Genel Bakeéck

Kent sel su sistemleri, czell i kIl kentsalt & k , f
altyapeéneén bir par -aséder . Kent | ek me S ¢

t¢eketiminden kaymaeklaapndamr at ékaj mur suyu

transferi ve bunl arén doj al yézey ve yer
et kil exki milRauri  wer deiKjn.s,an2 0flax)l.i yet i 1 e d
araseéendaki etkilekim nedeniyle gelikmik
d uy ul mdButtem Daeies, 2011)Vy ma z a | (2010) ve Shar ma
brkent sel drenaj sistemi genellikle herha
suyu akékenéen sadece kent sel al anl ar dan
toplama ve takéma si st emi o IVgnmmazak 2010p n € ml a

Bu t &K &ma mi kentbet ®7fesial phemigdeflziksalbi r | i k
olaraky ajJ mur suy dabuinr |atkéke svwewa ayreée ayreée t.
uy g ul a nkanalizdsybn sjstemi olarala bilinmektedir.

Ya] mur suyununrvearatdaktauwugndepé sisteml e
sistemi olaralka d | a n d € (Butkerkvé Radias,r20185€ h h i kanali zasyo
(ayré veya ya]jmursuyu kanalizasyon siste
hem desuy ° neat &ns gRetla n v e  d i gntse] hid®IBjilbBini ilek

doj r udan Kentsel kidralo|i bilichi,hra.l k sajl €] & ve sanit:
SuU sisteml aeeti akkoe mu°nmeestahangienel anlamdae vr eni n v e
Kehi ybhennabikloir ulmmaidea yna geé n xltamahk mi kK bir
(Fl et cher Y¥entsaldrdnaj siste@léidelt)k.i | ek i m Kentseinde ol
hi dr ol oj ipratikkeavok médi si pl i nl i | Bk anlgneda,e k't i r
m¢, h e n dpewdj mikarisi,- evr e billajmi , v e o¢sytenkelindeaj | €] &
tekni , esteti k ve sosy alenileknpldjilarieHarananlayah an di

-%z¢m “nnenrigledriikt i ri |l mesi °nem kazanmakt a

Yapay dr enaj sistemlatiroli n@aaneé@jnlda 1 ey me
bakl adéj éndan bemBiutdelri wiem D@a%vS teesr, mi2Ktlilr) .

(1971) g°re -akel ve tak gi bi maddel er vy

9000 yel °nce baklamekterdr ehaji s klenk asré
pl anlidabibksaebi radya (Vallet, 1997) ait olup
Tabqga Bar aj é projesi nedeni yl e be¢yeék b i
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becerileriyle tanénan Romal éPaemyapay Rloamaal i
Forumuodnu dr en et mek I -0 n gé¢negmegzde hal a I
Maxi m@aywéd er ve Davi es, 2011) inka etmikl er
dayanan fakat b¢yeéek ©°1 -ekte 1500061 ¢ yellar
arazisi kovektyverrmaeki m al anl aréné selden kor

bakl ayan ve bug¢n de s¢rdegreéeglen sedde (di ke)

bakarél e °rneklerini sunmaktadér.

170061 ¢ yellarda kanalizasyon sularée cadde

edi |l mekteydi . 180061 ¢ vyellara gelindijinde

ve dij., 2000) a-ék kanallarén neden ol duju
etkilen me si y | e, hal k sajl eje sorunl aréneé gi der
kanali zasyon -alékmalarée 1842 yélénda Hambui
2009).Sanayi devr i mi il e artan makine g¢ce droe
Bakl angé-t & aan-ad |l aar édchrae rka jl k¢nk ve kum - akél
196d é yellarda pl asti k sanayi nin gel i kmesiy

kul |l anél may(8oydamg ROL3. n mé Kt ér

19. yézyeéel én sonl ar éna dojru drenaj da 006rF
beni msenmi Ktir. (Nascimento ve dij., 1999) . E
sistem (evsel, sanay.i ve ticar.i aték suya e
atéek su tesisine toplamak ve 1@KkKtlakr nmdagkz i - i n
plastk bo ul ar én 1959 da Hol | andadda9%3lieur ul mas é,
Almanyad a kul | anél masé, i tek AtBDlowdiey e/laip éd aowvawslégr @
pull ujunun 19696da ABDO6de kull anél masé ve il

1974 de kulrleamrag | nsaissé,eml er i nikama2lOar ey ¢ozlyaérl adka k

s ay é |l m&tuyt 2000 8aydan, 2013

1950061 i yéll ardan itibaren kentlerin ng¢gfusu
yetersiz Kka&lsmayla H®kI0adhmd yél | beledyekeadar bu s
kentl erin s u politikal ar énda s°z sahipl eri
yakl akém ol arAakké rsée ryeagjeél kmliakrtdiar .k anal i zasyonl a
-evreyl kirleten ve halk sajléejéem&a bozul mas
yayél mase, sellerin g°r¢l mesi, al ece sul arc
yakanmaya bakl améxkter. Kentl erin bu ol umsuzl
yine gri altyape -°2z¢;mlerine dayandér él ar ak
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sistenteri ayd ma k ol Yaurklteuwi.m al anl arénén geni kKl

par al el il erl edi7ji I -in artan ge-irimsiz
takénabil mesine her ge-en yeél bir ©°nceki.l
-ékeéel-mdyxk el makt a, bu da maliyet.i artter
borulu sistem pik yajéklarda yetersiz k
-evrenin kirlenmesi ne, é&madndeidema sollpikiaakrtaa dw

-

[ a-ltzalgpink@sa vadede umut verse de ken

—+

mesiyle hem mevcut sistemin bakém ve o

D

m de pik yajéklarda takkéenlarén ve ki

(¢

t er lviel isj¢irndignt ¢l ebi Il irl ijJinin sorgul anma

6061l ardan itibaren, ge-irimsiz y¢zeyl el
kekl arda artexklar én, yell ék akek haci ml
aha késa gemiikime hs grmrelle®j i dekir i deojlidkuij nui
nl akél mék ve bel(gepbled 1968).5e - ibraikhaimZIkit letr e n

ézmayé engelleyerek hidrolojik d°ng¢yé

~ n 9 o 9 »r K T 0 Q
(o]

al deréeml ar , @tacpd @&rnikdlaa ry ajj & k€at @letghern| uj u
2013) b aj | & verdikeen hadkolojik tepkier ¢z er i nde - al ékmal ar
Raggbve arka2ddBkmgiel teg n endnéileemain sézma ve akeé
czerindeki et ki l-earliakiyna k m@%ia feadi novi akr a k f
yeé¢ksekl ik, mal zeme ve-akjéeéikmlograhekié n- &«taé lak
bajl & o01l0ar9%0k,ar0as6élnda del Ikisaabkhédendg®® st er
arasscsaeaddéeteaspénée eBamirkdrer d e r(28X1)kt aadr aaxf | éanrdéa n
yapél an bikrent dve® mma d daa fréngj sistemlemin, t a K kK € n
hacimlerindé0301 0 0 aarnteédke n ol du.jBe ng%®st i irl miak téiknm
vear kada@«kindd&2 01199 Bynadhed adana gel en hezl e
dol ay é a v aypm@zi Nehrihav z ag@Inld@ak ort allémbébkédkr
artéxk gnelydiajniani Zsa@ t \@&1§a«kit je.r, (

Topojrafi k yapénémunmndlaare@rkérms i gll cku kd-rae nfag z Is
gerek suyun kulgenékkmeée veely’°wvetitmkkeéenl ar
alanl arda -°z¢l mesi gereken en Rentgeml i S0
Ssu sistemlerinin sg¢r dgur g loekb i®lniernliij ih aye w
bilimsel, teknik, ekolojik ve sosye k onomi k a- el ardan daha iy

etmek i -in yeni arackter mal Sa y loanmlveer. i chiej ,i |
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Ak

S a

€K reji mi ve su kalitesindeki deji ki kliKkI

dece ateéel masé gereken bir sékenteée ol arak

dahab ¢t ¢ ny ekli&kk éml ara dojru a-¢€ék bir ej il im v

kentsel sud® ng¢ s ¢ nén bir par - aseé ol ar ak, kent sel

y ©
b ¢
(F
vV e

- a

Lo N o

® 9 o O 9 9 99 < O

< @ o <

K e
k o
ed

neli k alternatif yakl akémlareén etkinlijin
t gknrheecke l | erin gel i kKtiril mesi son zamanl ard
|l etcher WeHadig]'.a, (21001639)). g°r e, s¢rderel ebil
doj al s¢re-lerin planlama ve tasaréem - al ¢
| ekma sonu-larénén dojanén dinamik s¢reci
acajée dikkatkéeé eakemmaleeder. dvzall ial anl ar ér
de

Cc

ni il e bu s¢recin daha da yavak i Kl eyeb
nt sel alanl arda doj al °czell i klerini yitir

a

Kemé g¢n ge-ti(kkoer kPuntem Ak a z akiimmert,ad®&r ,

rnet:t (1982) kentlerin tasarl anacaj éna in

nl ék uygul amal ara tonlarca para harcanmasé

emi kK ve bunu bir °iTneklgeenal ekkadmew;yi herone

anl dbéryél1Q vyoll arénén yol yapém -al ékmaseée

re d°kKeme, drenajij si stemi, trafi k éxkeékl al

enmel i . Fakat t¢m ku niexwleamlyere Ibiitrt i°kntceel

(72}
(]l

gi bi g%z¢keyor . Yani bu -al ékmal ar i

m ve I Kl evsel |l ik dej eri ne yazeéek ki

Q 9 O
-~
(]

mcé Barnettonin bu s ateatlerimziuBundan bir 0

(o]

;
el i, betedmbill jr sygredeigirkl ee&kel | etnadsi arrméenmii azr
rektijJidir. Barnettdédnin bu sateéerlarén ol du
- mi K, yine ayné tari hl emdasegqr didtrliddradrbejni - ek i
kal ayabil mek i-in pek -ok teknol oji gel i Kkt

nt sel -evre kavramé ne yazék Kki pek gel i Ki

nt sel Ssu y°netiminin kentsel pl anl ama ve t
i n bir-ok unsurun birYagmada sdiygwanmunl nheészil é
kil de kentsel al anlardan wuzakl akt ér el masén
kKaurlélna sahip b°l gel er i -indir, yaré Kkur ak

erek hat a (Nempzymavkcz, d9D8)Ee -airr i msi z y¢zeyl erden
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yaj mur suyu dejerli bir kaynak ol arak g
depol ayép tya] ésko ndiandairket ar ak «kKkebeke suyu
gi bi geni kK sert zeminlerden gelen y¢zeys
tutarak yer alté suyuna sézmaséné sajla
kentl erde kullamd@ltyrmapéepgacuwatl t gr natBuf ol a
alternatif yakl akéml ar peyzajé bir al ty

altyapéeéya destek sistem ol arak da i kKl emel

23.Gri Al tyapéya Alternatif Yakl akeéemlar

Yaj mur suyu y°netiminde geleneksé&ttk taker
edilmesiyle1 970061 erde tut ma, sézdérma ve geri
recharge) kavramlaréna odakl anél maya back
yaj] mur sudair emaeanm &irlilik kaynaj é ol ar ¢
y°neti mi, g°l |l er, sul ak alanlar ve k°%k a
biyolojik si st eml er de akéexkén azalteéel masé vV e i
yaj] mur suyu y P n ehteidmeifdiemr i hieme kol oj i k S i
do°nge¢seéeneén korunmaséna y°neAktcmwo Rt i ol ¢ Ng re
avantdehayiémlae@diykerei nde tut ma prensi bin
1990"' Il ardan ber iKrat {sefrkdogdriag, lveeb iBliirrl ekke rkt s €
(SUDS) , Ameri ka Birlekik Devlietleri'nde
altyape, Avi uas tvrea | dflef¢her @t &.,200%B;uya duyarl é& Kk
tasarém gi bi d¢nya - a@éenddaahi k e(i@adg drdni ek it € m
Wang, 2018).Gr i suyun yenigleme Kk ud nl earnjéil smansién, t
kull anél maseé, yeralte sul aréeneéen yenil en
mi ni mi ze eden t as abréeunr alki--€eil nerifoai® D@y n e(Md ey e
anl ay ék é mdendir(Sertn20lB)Ag rieca akékée yeyerdbk tu
bina derecelendirmesindei r g° st e mg &(U$ Gréen Buddingy@ouncil,

2013).1995@gt@pam¢ ze uzanan d°nemin bakl|l ar én

fonksiyonuna ve ekonomisine metrik yakI.

Konseyi taraf éndan gel i ktiril mik ALEE
dejerl endir mek i - ium(Brawg, dHarknesseeylahnstorg h998) K t

Sert, 2013)S¢r der e &l®and | ol ukt ur ul ma smeekEOandes t e k
kalitesini yé¢kseltmeye y°neli k ol arak dyg
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sertifikylapmd anrdndasl | aiegeb a ¥ e a nLEBEDK BEAWM, .gibi

kurul ukl ar yapé d&erkm®@ryapdar lksenrtpéykaj ami mar
ASLA (Ameri can Society of Landscape Ar chi
Sustainable Sites Initiativ€SITES) sistemi ile® d ¢ 1 | endi rme ve derecel

yapél m&8kit ggdéari . Ki mi n s ¢r dg roj, toprékj vejetasyjon, k  kr i t er |

kull anél an mal zeme ve insan sajléejé ve refa
topl anmécxkteéer . Hi dr ol oj i bakl éjé altenda yajr
nas el i Kl endiJjine ol duk-a °wlelmanweélrarl arke Kyt eerda Ir
sul aréndan tasarruoyg ldmeellstnesi-,evsesdabl| ietseé it mi
bul unarak manzaralar ve -exitl:@ rekreasyon e
°ne¢gnde bul undurul an °neml i noktiabuar déer . B u
verimlilifji kriter:i altenda projelerde yaj mu
vermektedir.

1 kemi 2D 9i0sl@ n peyrajv ey alneant s el tasarém kapsameé

PMO taraféendan 2eéglt éndik®dre gwedlirl@agmidiat esb i
tasarémlar deategbensdsindeye girerek yajmur S

dejerlpmaij e ennayéséendaki artek umut vericidir

200006 ydlakanighnpe y z a | mi mar |l aré& ABDOGdAde birka-
b°l gede (Chicagat | aSheda, t t | e, Prince Goergeobs oF
pl anl amacél ar ve yat ér @maeé lnaars éil - idna hy d] neudre bg |
konusundage - i r i msi z y e standai yely & iy a l@ah rl éamedymende

g°r ¢l en ti cayeiineypeeryezlajbisttk@dntnaml bthmkimé@énéa daya

t ¢r -eki t i1 ifJi bakeéeimendamn c izhe meiphenik] d iojtis u b i
gel mikg li.eGediirkt i ril en yeni - Yldgili¢dahla esomutn  y aj mur
temel | i m¢hendisli k -°z¢gmlerinin ger.i d°ng¢ K

vardmé k (Dannet, Clayden, 2007)2 010 y él éndy® nNeggw m&Dbr kn

yajJ mur suyu si stemini yalnézca gr.i altyape
t mal ar éne kontr ol edecek Kekil de gencel | eme
dol ar | é k rséentémmaay emayla toél ac aj €. tkKemmi ngrihrdest ibmil ,u n
ve yexkil stratejileri har manl ayarak tahmini
(NYC Green Infrastructure Plan, 201®035'e kadar Milwauke€ABD), Kehrin

yakl akék 11343Kimil kangestur eckea-rier mez y¢zeyinde he

férténda s ¢ a dksildBrsantimetiesini y ar éjnak alamayé i -eren |
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uygul ama ¢ zer i.12018te SeatldRBOM ASRQ lirayéar] mu r suyu
akékeéené kontrol etmek 1 -in yexkil miag mur

ve ev sahmupgl eraihniel yaji ve sarné-I|lar kur ma
adl e bir pmwitrAam up b udbaur artan sayeéda Ki
duyankent e r , Dani maeykaa] mwua k kseunytuinu t ut mak ve
I -1n 300 havza pelnahnaég' & h u kBtud ruagan PKaat | a ma ¢
(Cloudburst ManagementPlanpgt yeki | - fizg m@e@d.i gel i Kt ir

¥ z et Ikegluesaketemel olaraktak k @am € n a aanla tc eglye @ skéme y e
bakl ayan yaj] mukrenstuyeu dy%n e tbhiimil,eki klekanal i
al écé sularén kirlenmeye bakl ayarak kent
kirliliJi vikeomsw &dil n me yBabnd aldéelalmabirdaes ri.r d el

- akaakar srurejekml,oj i si , gild kidrologhiliiniale én r e ¢

=]

-al ekmayé destekleyen 8anaklaaaa ndaddge mt |lgeer
S

ge-
getiril meygapmult asmmaae énén bikentlekdagenak o]

izmy¢zwee ioklain@ dodimi kskhl pt Egicmareanfesd nd

hasdate di | mesi ne giden teknikle¥Yéhl gekdni Kkimede
hidrolojisinint opoj r af y a, me v c ut rejimletivkel  yarjtéiks ¢r, e jaik
Il e dajlriwdkanr i ol duju deneyimlenmicktir. E
ol dujunu ve °zg¢i¢mgepkeani amasypyapeumasg®°t r
ve | okal p |l an |pamamay& dakilredilmdsjerek i nj €inn i g°stert
kekieloda. da g°r ¢l degjye gkonu t ad k iemtsedakz ab & k
drenaj sistemletk a p s a miéereksnu,y un bakl & bakéna bir ek
k a z an éhawe kidraojish e dagjemu K vedisj¢ir ecialjk, daha
s¢erder gl ebilir vV e b¢t ¢nsel bakék a-@eés
gesterilYméehtaeckijrr.kede Kdkul laa k| ka &dad rkédl rea al ¢
felsefelebenzer y@wnwgemaembhga bakl ameéexkt éer.
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1960 2020

___________ L L L L R R R R N ) 2

Taskin azaltma iTa§k|n azaltma ETa;kln azaltma | Taskin azaltma | Taskin azaltma E Taskin azaltma | Tagkin azaltma

' i H ! H
' i i ! i
Rekreasyon ERekreasyon ! Rekreasyon : Rekreasyon i Rekreasyon ERekreasyon
| ve estetik | veestetik | veestetik I veestetik i veestetik ! veestetik
i i ; i i
ESu kalitesi, E Su kalitesi, E Su kalitesi, i Su kalitesi, i Su kalitesi,
i su kirliligi 1 su kirliligi 1 osukirliligi 1 sukirliligi i su kirliligi
H 1 ] ! "
1] : : H :
E E Akis rejimi E Akis rejimi E Akis rejimi EAkI§ rejimi
| restorasyonu i restorasyonu i restorasyonu | restorasyonu
E ! Alic sularin ! Alici sularin EAllu sularin
| i ekolojisi ! ekolojisi i ekolojisi
1 1 1 :
E : s
I Kaynak olarak ! Kaynak olarak i Kaynak olarak
E yagmur suyu ! yagmur suyu | yagmur suyu
H ! i
' i Esneklik, E Esneklik,
i mikroklima, vb i mikroklima, vb
i i
i Havza hidroloji-
i si, butdncdl su
E yonetimi, lokal
' mudahaleler
kek2elZaman kemnsel dr enaj y°netiminin artan
FIl etcher vV e dijJ ., (2014) -al ekmasé Go |
-evrilmik, geliktirilmik ve yeniden g°r

Bu felsefelerKuz ey Amémickdddad e i Dg K, éowBmpadt |

Develepment. | D) a (Gieeminfrastructur&l) (bazenTemi z Su -Yasaseé' né
ABD,1972"de y¢rerl ¢je girmesine yaneéet ol ar ak
varsy é lodra)r ak mgeDig k¢ kr iElt ki lanlameYleayreee k i m - pt €1 ar
yaj] mur bah-el eri, hendekl er, ge-irgen kal de
kentseld o] a | bitki °rt¢s¢ Kinar il d e b K8atseld ¢ ir -¢d reme k t
Dr enaj Si ©uswinable UibanbDrainage SysteruDS uy ar | améxkt ér
Avr up@dawbDS kapphaehdmaceéel ar vree hyi ar eH a vyzan eatriéem
bazénda su y?°nditektifednelb a ] |vee Hoadhrekyapnkaya

bakl|l ameus Er al yaodbkrShyaDuzyeakehtgetla 6§ &1 & m ( WSUD

| Water sensitiveirban designje | sef i al t é n(Radclifig,2019)K & z Ir € | mi Kt i r
ve yojun Kkentlekme nedeniyl ergeévetmsdjarmi z 50

baskénrhaddi ey lop | ums al ol arak ¢bng yicke ,day djerhenr Y
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Suyunuy °dmot] eathke e & k @ depolayan, filteeleyenve € zd ér an si st «
I -eren S¢gnger Keenlts e(fSpnoin gbee nQintsieensi )kt i r .

Teknik veplanlamaa - é s €nad & h el lerdeygXksatre&rdsae adé ge-en

day amstthiejjed ez kap3ammamlidak alténda topl anab

1 Hidrolojik fonksiyonlar

T Ekosistem kontrolg¢ ve korunmaseé@

T S¢rder gl ebilirlik
Hidrolojik fonksiyonlagng e | i Kk thiur i klanversaml ar € n bYaskzleayn g é -
akekenée kontriok aébiendmiaydieaceke m ol ukum
° nl eanmea - | a.nYmézketyénr@skaérknéé - | ay aj niuarn kib,ahap b er
siperleri gibi alanlarddutularaky a v a Kk | ad téd prass§jée z mas 8azs@aj | an
tekni kl erde al anl ar én peérégei mEk H&akemg

kull anél amgahi K° zelrltimaleéni gekekémanmelydan g
akek yavackl!l atBal nyaynat lemiekeg e e Be k s e | y°nt en
sistemine olan y¢k azaltél maya -al ékeéel ar

Ekosi stem kontmablakt epegdbeagamhaseeenén takk
ol madan kond relél gkuddaaadgnkessy ar § k laizval it il ér
sulareéen karnVYigereynak§g &s eskininee dza indirgerunesu r ma
erozyon vesedimantasyoo | u Kk u md g k ¢ d & el durimhda mevcut toprak
yapésepwrvea] én i-indeki bit kiY ebkeisli rgimaydadpeél
tekniklede © z e | | i k ltag foséof, @itrojenmeg k|1 ¢ kent ortaml ar
yaj] murnuns$ uy wl d u jbitkilerke lveyanebkank olarak filtre edilipa | & c €
ort aml ma altekogistetnlerk or umaRtuadéek ol arak bu y
yerel bitki kullare mé desvteek memcuot fl oranén biyo- e
t ¢ r bitkileridiene yapél ér .

~

S, r de¢r ¢ | strdiejisia -rélsiakmacaen edi J i mi z d et edebilgnmu r S
sistemlerin uygul ammbed&de / tsatyludma shigjal éeébéepa ol d
azal t mbldsaeglitbresru. t opl andéj é& al ana vidirener ede
edildikten sonray e il lanl ar én sul avematfak Iba manda vwad
suyu olarakk ul | an&leabitlgrrl.¢ aygol akmbhda dej al \
materyallerin tercih edilmesekolojik, ekonomik v e eri wldulelbader i-.

s¢rdegreéelebilirli k sajlar.
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231. Suya duyarl é (WeUDY Watel serisive arbam dasign)

Suya DuyarTas ak @Ewesb) orijinal kavramsal |l ak:
2006) , kanali zasyona dayal é kent sel dr enaj

ve kentsel yaj] mur suyu y°emethimzmet iyfPenedaxkall
yakl aké mhak té dFdkdap d g , 2013) . Avustralyadda 1¢

sonunda ortaya (Argeek200k Bsayakmarndm b°l gesel, l

yerel ol arak sénéflandérabilecejimiz °I|-ekle
Suya Duyarl é ykKen taskelmebad aateé ml t;énda a-ékl anab

Kirlenmik yajmur suyu akeéexkmenee azadtuwmakontn ol
yaj] mur suyu tankl| ameg; °pnykXnoétdirems izl lgydditllendir

duvarl aatéelakilvve ge-irimli d°kemel er (Hoban,

Kirlenmik yaj mur suyu akekengahambrf lsatyme k (
sepetler, kirletici tuzaklae(mazgallar) hendekler, i ol oj i k t,utynaj mdranl ar é
bah-esluérmaik, al anl ar(Hoba, 2818)k ak aj a-1 ar é

23.2. D¢ K ¢ k geetl ki(L#Di f bow impact development)

D¢ K¢ k @E&elkiitdeirmi mi i |k k ez ABDdlefael 9O @ didms e n mi K
Ver moat arta kull anéméremdgz&rul eCiameddsiteronne n (

Act) ye¢r ¢éerl 4j-e ngiBramé 0iw (1978)t ar khdandbar &ul | anélr
(USEPA, 2017)Bu si st em, oSuntGeorMeaeroysl arddét e kull an
hazeéer | admméhm weonr a° ldadklklligemeé ml ar i -in yeni de
(Cof f man, 1999) kent sel npeeviciuki mo |l gaenr - @ & dl @ jk aml
hidrolojiyit ak |l i t et megyeai- alfaliOkikir t abanthbhraf éndan t

edilmi k(Natianal Research Council, 2008).

D¢kek Gelkiiwwdimt eml eri nin birinci/l amacé, a k é

buharl aktéran ve al ékoyan sahaijshigaklar ém t ekni
etmektir. Bu tekniklerin kullanél masé saha d
alte suyu «kKkarjéné sajlamaya yardeéemceée ol ur.
hidrol ojik tepkisini et kil edi Jaknsdhea n, LI'D k

hi drol oj i JCofinean, @899Y.k | an ér
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Hi drol ojinin saha planlama s¢recine ente
yatakl arée, sulak alanlar, dik ejimler, vy
al an koruma b°l gel edriol dghiyl ®ltrkak eyempr e
belr | enme s i ve kor Bnmagé&yla Mmawdirad oj i k et |

il k adémeée olan hidrolojiye g°re bir gel i

°neml i doj al hi dr ol djai k¢ z°ezrd Inldiek leenr i a zk ohriu
sahip d¢Qoffmarg kK90RDr¢ K ¢ kK Et ky & k | & ebiyaicikntutmaa

al anl ar e, kuruf kubyuéartr (dmpowekbes)t!| eri
al anl @&né& ki -é&kgint i;| nadskswales fagdscqpg swales)lak
Oke¢ent ¢ al anl ayrag] muw e traare badels)essa)r,n € - | ar (ci s

kull agwyal] muak suwly gwd rmaentaiyrmai aktar él ér .

2.3.3. S¢rder el ebilir Kent s e |SustBimaklen drpan Si st e
Drainage System)

()

S¢rder ¢l
2000 yél énda KaskodayaMart Kuzeg Kirdgi.ilt O® 0

bilir Kentsel Drenaj Sinsitwee ml er i

i -in ayvezabekbgé&kémmé tiMarra k ny aydaddliffg . , 20
2019.Su DS, yézey suyu akekéenén y°%°neti mini |
°neml i bir par-aseéedér. Bununla birlikte,

czere t¢m shkiendt®snegl¢y sgpihgnlaamas weol t @as @mné&md

yoll arénén daha geni kK entegrasyonunu dah
dort agthate f su mi kt ar &, su kalitwsi, t e
biyol ojik -eki tlilik szeriinkei nddeank | g @ me IK |

ol umsuz etkilenen doj al &@Ratclifo20a9).i yi t ak]I |

SuDS vy ankel abkaéyouganhdeadak u | | astraijleemrk aj édaki gi bi d

T Yakala, sakla ve kaldeér ( Yajtmedrarsijuyu |
1T Yakal a, sakl a ve i K1l e ( Ge - iyrogaerné t leanl d
sistemleri)

1 Yakala, ilet ve tedavi gHendekler)
T Yakal a, s a kkura dreng kugusufititlenmes & z d sipened)
(The SuDS Manual, 2015).
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234. Y e KAl It yY¥AY &redn Infrastructure)

199061l arda ABDO6de ortaya -ékan (WAl msey ve ¢
konsepti yajmur suyu y°netYamimmuirn s-uoyku °ktaelsiitned
/ pi k dekarj éna odak]!l an anekdsistén hizipetleyira a | mi mar |
su d°nge¢seée yo°neti mi v e e layam YAi konseptiyle ml i | i J i ne
tamamlam é kK (ASCEEWRI, 2016).As | éehAl'lanéhem bir yexil al an a
tanétél deje pEleira¢ h en0ddakenedidt,iMdMahoi2006)

hem de peyzaj ekolojisind&( et c her vFeo rdmajn.,, 120019, dlkerkenl er i
Yeki | -atélar én, yaj] mur bah-elerinin, her
geliktirilmik infiltrasyon sul ak®ratl¢asng ar én,
koridorl aréneéen Ibirmrdhxttli a]jidelme lgrlilik isker@inrt mesy i
azal t mayé a nRadcliff, a2l ASGEEWRI, 2016) ( k e R1).1US

EP AO n(&b2) bildirisinde " Ye ki | altyape, toplulukl arén
yakimd&®j | ékl & sul aré korumayé, -ok sayeéeda
s¢rder el ebilir toplulukl aré destekl|l emeyi S e
kull anan tek ama-1¢€é& gri yajmur suyu altyapés

de¢ kKt ¢ ¢ ynerkde -y %nebti t ki °rYewicl val ttyoppa ks &kdid
ya] mur suyu YJmaeétismiredeéjeirli gap@eémrzamandea do
sel azal t ma, h avvea -koakl idaehsa f{yBPknkctisBa e s aj ldai C
2014k ekl i nde & ewy dulAehmalagdpriknéemr i a-éeékl anmeéekteéer

Ye K i | Al sttyeanplée r g b°l gesel hava, I klim ve eko
kokul |l ar, programati k ve proje d¢gzeylerinde
hedefl erini bil gi | eredigreilre.c ekd ®a rb@rmoeelsaerl b Wkd ¢
g°2n¢nde bul uEmdutremadlédé g zeyde, d¢ken yaj éex

y¢zeyden buharl akma veya tekrar yere sézma C
hava yaj €k model |l erinjt owpe ageé dadkyedgndme bel i r |l er

S ¢9ineve miktaé neét ki | er . Bu fakt©°r |l erhidraljilie k ve seézr
boyutl andér ma ve mobtmdktede(NETX 20073.ay el ar éené bel
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keki7lYex.i | al tyapemandasiteerm& n kKemati k g°

G¢l cgl) (2@araféndan hazérl anméexkter.
SeattYeidla Al tyapé piylgoatl amaldadreé Koili-airca k :
KuzeybatEk eE@)luyagrué amal ar én ar delidvagri gel en
altyapé uygul aamak awERaéd&ma aafl ha@&y ;dedi | mi kKt
Uygulamada 100 adéer demy e K i | aja- ve 110@Bcmd®zt - al
in-yaj mur suyu yakgwkeamhsal hgdpd@Oghiemanl! ar
yaj] mur s uyakh eydaekfal | eanyeastkiniks g $ 1t améet ér .

k e k28l a) Yek i | al t yapiée- humyzgear kl admick solarnr Seattle.
Kuzeyb atBail vi@d rUsy gul a ma yrl tal mpekjumuru bah- es
Kaynak: NACTO, 2017.
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