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SURDURULEBILIR PEYZAJ TASARIMINA YONELIK BiR
INCELEME

Tezi Hazirlayan: Reyhan GURBUZ
OZET

Hizla ilerleyen teknoloji ve insan ihtiyaglarindaki artan tiiketim aligkanliklar:
beraberinde iiretimi ve yapilagsmayi da arttirmistir. Dogal kaynaklar ve hammaddeler
hizla tiiketilmis, dogal c¢evre tahrip edilmistir. Bozulan ekolojik denge, cevre
sorunlar1 olugsmasina sebep olmustur. Giiniimiiz insanliginin ve gelecek nesillerin
tehdit altinda oldugunu fark eden bilim diinyasi, ¢evre sorunlarini 6nlemek amaciyla

cevreci ve siirdiiriilebilir ¢aligmalara yonelmistir.

Bu nedenlerle arastirmada, ekoloji, stirdiiriilebilirlik ve siirdiiriilebilir peyzaj
kavramlar1 ele alinmis, mimarlik ve peyzaj mimarligi meslek disiplinlerinin
strdirilebilirlik  Kriterleri  karsilagtirilarak — incelenmistir.  Arastirmada; arazi
stirdriilebilirligi, su verimliligi, enerji ve atmosfer, malzeme ve kaynaklar, hava
kalitesi, yenilik ve tasarim siireci, hidroloji, toprak, vejetasyon, malzemeler, insan
sagligr ve refahi ana bagliklar1 ele alinmistir. Yapilan incelemeler ile olusturulan

tablo analiz edilmis ve iki disiplinin ortak olarak ele aldig1 Kriterler belirlenmistir.

Mimari tasarimda fiziksel c¢evre Kkontroli parametreleri Kkullanarak
stirdiiriilebilir alanlar olusturulabilmesi konusunda hangi kriterlere ihtiya¢ duyuldugu
aragtirtlmistir. Yapilan tablolarin analizinde; arazinin siirdiiriilebilirligi, hidrolojik
yapinin korunmast ve su verimliligi, toprak yapisinin korunmasi, siirdiiriilebilir
malzemeler ve kaynak yonetimi konularinda fiziksel ¢evre kontrolii parametrelerinin
¢ozlime ulastirict yontemler tiretmesi gerektigi goriilmiistiir. Vejetasyon yapisinin
korunmasi, insan sagligi ve refahinin saglanmasi ve hava kalitesi olusturulmasi
konularinin ise fiziksel g¢evre kontrolii parametreleri ile kismen c¢oziilebilecegi

anlasilmstir.

Anahtar Kelimeler: Siirdiiriilebilirlik, peyzaj tasarimi, mimari tasarim,

fiziksel ¢evre kontrolii, Leed, Asla.



A RESEARCH TOWARDS SUSTAINABLE DEVELOPMENT IN
LANDSCAPE ARCHITECTURE

Presented by: Reyhan GURBUZ
ABSTRACT

Rapid growing technology and the increased consumption habits of the populations
have resulted in high production volume and increased urban development. The
natural resources and raw materials have been heavily used and the environment has
been severely destroyed. The disrupted ecologic balance has resulted in
environmental problems. The scientists have discovered the threat over the
humankind and future generations and have embraced a more environment friendly

and sustainable approach.

Therefore in the research, ecology, sustainability and sustainable landscape concepts
have been explored; the sustainability criteria of architecture and landscape
architecture have been compared and assessed. In the research, sustainable
topography, water efficiency, energy and atmosphere, materials and resources, air
quality, reform and design phases, hydrology, soil, vegetation, human health and
wellbeing have been analyzed. The table generated based on various investigations
has been studied and the common parameters for both disciplines have been

determined.

The criteria needed for the creation of sustainable environments in architectural
planning through the application of physical environmental control parameters have
been studied. The study tables have indicated that it is critical for the physical
environmental control parameters to provide responding solutions in the management
of sustainability of the land, protection of hydrologic form and water efficiency,
protection of the soil form, sustainable materials and resource use. It has also been
determined that protection of the vegetation forms, ensuring human health and
wellbeing and the promotion of the air quality can be achieved to a certain degree
through  the use of physical environmental control  parameters.
Key Words: Sustainable, landscape design, architectural design, physical

environmental control elements, Leed, Asla.
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1. GIRIiS

Ikinci diinya savas sonrasi yikilan mimari yapilar hizla yenilik¢i mimarlarin
ilkeleriyle insa edildi. Bu hizli yapilasmada mimarlarin goz ardi ettigi yapi-kent
iliskisi, bolgenin etkileri, insan duygu ve hisleri olmustur. Bir yandan hizla ilerleyen
teknoloji devrimleri sayesinde yeni malzemelerin ortaya ¢ikisi ile tasin yerini demir
ve beton almustir. Yiiksek yapilar ¢ogalirken insanlarin yasam bigimleri degismis,
mahalle ve komsuluk olgusu ortadan kalkmaya baslamistir. Bu durum insanlarda
yalnizlik duygusu olusturmustur. Aidiyet duygusu olmadigindan sizofrenik hafizalar
olugsmus, yer ve zaman olgusu ortadan kalkmis, gelecek ve gecmis ile baglanti
kopmustur. II. Diinya Savast sonrasi Lynch ilk kez yabancilasma kelimesini ortaya
cikartmistir. Yeniden insan odakli diisiinceye geri doniis baslamistir. Global
ekonomi, ulus devletleri 80 sonrasi sermayeyi kontrol eden mekanizma olmaktan
cikip sermayenin Oniindeki biitiin engelleri kaldiran bir gii¢c haline getirmistir. 1980
sonrasi tiim olumsuzluklara ragmen mimarlik kendini yenileyip yeniden kendi
gelecegini olusturmaya baslamistir. Bunu dogaya uygun tasarimlarla yapmaktadir.
Artik yenilik¢i mimarlar kapitalizmi kullanarak insan i¢in siirdiiriilebilir tasarimlar
tiretmektedirler. Gilinlimiizde mimarlik, peyzaj mimarligi, kent planlamasi i¢ ice
gegmistir. Artik ayr1 ayri mesleki sinirlarin belirledigi tasarim ¢alismalarindan s6z
etmek miimkiin degildir. Disiplinler aras1 ekip caligsmasi ile miihendisler, mimarlar,
peyzaj mimarlart ve kent tasarimcilart siirdiiriilebilen mekanlar yaratirken
cografyayla ve bolgeyle iliski i¢inde ancak ge¢misle bagli olmayan tasarimlar

olusturmaktadirlar.

Ozon tabakasindaki delinmenin fark edilmesi ve 1960 sonrasi ekolojik
dengenin bozulmasi ile giinliik hayat dahil ¢evre sorunlari her sektor igin ¢ok 6nemli
bir arastirma konusu haline gelmistir. Kiiresel 1sinma ve ¢evre kirliligi gibi kiiresel
cevre sorunlarinda insaat sektoriiniin ¢ok biiyiik payr oldugunun anlasilmasi ile
mimarlik sektoriine de ekoloji, siirdiiriilebilirlik, yenilenebilir enerji, cevresel
tasarim, yesil mimari, akilli yapi, enerji verimliligi korunumu, iklimsel kontrol gibi
bir ¢ok yeni tanim girmistir. Mimarlikta c¢evre, ekoloji ve siirdiiriilebilirlik
kavramlarinin kullanilarak tasarimlar olusturulmasmin temeli, dogayla uyumlu
alanlar yaratmak ya da bu alanlar1 dogayla uyumlu hale getirmek suretiyle

devamliligini saglayabilmektir.



1.1.  Arastirmanin Amaci

Mimarlik, peyzaj mimarligi ve kentsel tasarim gibi meslek disiplinlerinin
ortak kaygisi son yillarda yapilasmada ¢evre sorunlarinin artmasi yasanamaz yasam
mekanlarinin  olusmasidir. Ulkemiz kosullarinda, mevcut imar mevzuatt ve
yonetmelikler ¢er¢evesinde kontrol ve denetim mekanizmasiin eksiklikleri de goz
ontine alindiginda bdyle bir kayginin olugsmasi kaginilmaz olmustur. Bugiin diinyada
organik mimarlik, ekolojik mimarlik ve siirdiriilebilirlik gibi kavramlar One
ctkmakta ve hizla gelisim gostermektedir. Artik giiniimiizde yalnizca mimarlik ve
ingaat sektorlerinde degil en basit ev esyalarinda dahi yesil malzeme adi altinda en az
enerji harcayan ve ¢evreye en az zarar veren Urlinler gelistirilmektedir. Gelismis ve
gelismekte olan pek c¢ok iilkede ekolojik ilkeler esas alinarak tasarim ve
uygulamalarin gerceklestirilmesi ¢evre sorunlarinin ¢oziimii i¢in sart olmustur. Hizl
niifus artig1, yapilasma ve plansiz kentlesme, ekolojik yapinin bozulmasina neden
olmaktadir. Buna bagl olarak da enerji kaynaklar1 ayn1 hizla tiiketilmektedir. Dogal
kaynaklar1 ve saglikli ortamlar1 gelecek nesillere tiikkenmeden aktarabilmek

tasarimlarda tizerinde 6nemle durulan konular olmaya baslamistir.

Diinyada gelismis iilkelerde hizla ilerleyen ¢evre dostu yesil binalar konusu
tilkemizde daha yeni yeni ele alinmakta ve gelecek kaygisiyla siirdiiriilebilir
caligmalar baslatilmaktadir. Artik giiniimiiz ekolojik mimarisine yol gosterecek yeni
bilimsel ¢aligmalara daha fazla ihtiya¢ duyulmaktadir. Peyzaj mimarligi ve mimarlik
meslek disiplinlerinin ortak calisma yiiriitmesi ve birlikte ¢Oziim iiretmeleri
konusunda ciddi bir bilgi aglig1 s6z konusu olmustur. Bu iki meslek disiplininin
stirdiiriilebilirlik konusunda ortak sdylemlerini ele alarak daha fazla konuya kapsamli
olarak ¢oziim iiretilebilecegi diisiiniilmiistiir. Bu tez ¢alismasinin amaci, mimarlik ve
peyzaj mimarligi meslek disiplinlerinin fiziksel ¢evre kontrolii parametreleri ile
stirdiiriilebilirlik sertifika sistemlerini ne oranda degerlendirebileceklerini ortaya
cikartmak ve hangi ek konularin da ele alinmasi gerektigi ile ilgili rehber niteliginde

bir ¢calisma olusturmaktir.



1.2.  Arastirmanin Kapsami

Bu arastirmanin temel ¢ikis noktasi ekoloji ve siirdiiriilebilirlik kavramlaridir.
Buna gore peyzaj mimarligi alanindaki stirdiiriilebilirlik sertifika sistemi Asla® nmn
kriterleri ve mimarlik alanindaki siirdiiriilebilirlik sertifika sistemi Leed®” in kriterleri
ele alinmistir. Bu iki sistem tablolar ile karsilastirilmis ve ortakliklari ile ayrimlari
belirlenerek tek tek incelenmistir. Fiziksel ¢evre kontrolii parametreleri olan
gilinesten yararlanma, giinesten ve glriiltiiden korunma, iklimlendirme yontemleri
analiz edilen Leed ve Asla’ dan alinan ortak siirdiiriilebilirlik Kriterleri karsilastirmali

olarak ele alinmistir.
1.3.  Arastirmanin Yontemi

Oncelikle siirdiiriilebilirlik kavramimin ne ifade ettigi ve mimarlik ile peyzaj
mimarligi mesleklerinde konuya iliskin uygulanan en yaygin sertifikalandirma
sistemlerinin aragtirmasi yapilmistir. Mimarlik alaninda yaygin olarak kullanilan
Leed sertifika sisteminin ¢oklu yapilar ve agik alanlari da igeren versiyonu ile peyzaj
mimarligi alaninda kullanilan Asla’ nin gelistirdigi sertifika sistemi Kriterleri
arastirilmistir. Bu iki sistemin parametreleri birbirleriyle karsilagtirmali olarak
degerlendirilip bir tablo ile ortakliklari saptanarak ortaya konulmustur. Burada her iki
sistemin birbirleriyle iligski kurduklar1 ve ayrildiklar1 konular analiz edilmistir. Leed
sisteminin parametrelerine Asla’ nin; Asla sisteminin parametrelerine Leed’ in ne
oranda cevap verebildigi karsilikli olarak ele alinmigtir. Daha sonra her iki sistemin
de ortak olarak talep ettigi kriterler ele alinarak fiziksel ¢evre kontrolii parametreleri
ile karsilagtirnllmistir. Bu parametrelerin ortak siirdiiriilebilirlik kriterleriyle olan
iliskileri gosteren karsilastirmali tablolar olusturulmustur. Son olarak fiziksel ¢evre
kontrolii verileri ile Leed ve Asla’ nin ortak siirdiiriilebilirlik ilkelerinin saglanmadigi
tablo ele alinmistir. Burada fiziksel gevre kontrolii parametrelerinin siirdiirtilebilir

alanlar olusturma konusunda eksikleri gosterilmis ve 6nerilerde bulunulmustur.

! American Society Landscape Architects (Amerikan Peyzaj Mimarlari Toplulugu)
2 Leadership in Energy and Environmental Design (Enarji ve Cevre Dostu Tasarimda Liderlik)
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2. EKOLOJi, SURDURULEBILIRLIK VE SURDURULEBILIR PEYZAJ
TASARIMI

Artik gelecekte dogaya ve dogal kaynaklara hakim olma diislincesinin yerini
doga ile uyum (Simbiyoz) i¢inde olma diisiincesi alacaktir. Dogal ¢evreye yararli
veya zararli etkileri belirleyebilmek i¢in doganin ‘nasil ¢alistigini’ ve her elemaninin
gorevinin ne oldugunu ¢ézlimlemek gerekir. Planlama ve tasarim ¢aligmalari, kendini
doganin yerine koyabilme ve ele aldig1 nesne ile biitiinlesebilme kapasitesine bagh
olarak gelistirilmelidir (Tiirkiye ve Orta Dogu Amme Idaresi Enstitiisii [TODAIE],
2009).

2.1.  Ekoloji Kavrami

Ekoloji sozctigi ilk olarak, Alman Biyoloji Bilimi Uzmani Ernst Haeckel
tarafindan 1869 yilinda, Eski Yunanca ‘Oikos’ (evcik, konut) ve ‘logos’ (bilim)
kokeninden bir terim olarak kullanildigr belirtilir. Ekoloji sdzciik anlamiyla, konut
bilimi veya ev ekonomisi bilimi olarak kullanilmistir. Bu sebeple ekoloji bilim
dalinin ilk gelisiminde canlilarin yasadigi yerlerin iklim ve toprak o6zellikleri gibi
konular1 incelenirdi. Ekoloji bilim dalinin gelisim siireci iginde gelisim asamalariyla

birlikte degisik ifadelerle tanimlanir (Erbas, 1995). Bunlarin baslicalari sunlardir:

. Ekoloji, toplumlar bilimi ya da yasam birlikleri bilimidir.
. Ekoloji, doganin yap1 ve islevini inceleyen bilim dalidir.
. Ekoloji, organizmalarla g¢evrelerini ve bu iki varliga ait 6gelerin

karsilikli iligkilerini arastiran bir bilimdir (Cepel, 1992).

Ekoloji, ¢esitli tirdeki canlilarin ¢evreleri ile uyumlu olarak nasil
yasamlarin1 siirdiirdiiklerini veya bu canli varliklarin hangi kosullar altinda
besinlerini ve gereksinimlerini karsiladiklarini, farkli dongiiler sonucu gesitli
fonksiyonlarin ne tiir canli toplulugu i¢inde yiiriitiildiigiinii inceleyen bir bilim
dalhdir. Ekolojiyi diger bilim dallarindan ayiran en 6nemli 6zelligi canli varliklarin

bulunduklar1 ve yasadiklar1 ortam ile ¢evresindeki cansiz ortam arasindaki iliskileri



incelemesidir. Ekoloji canli yasantisi ve onun cansiz c¢evresi ile etkilesimini de bazi

ilkeler dogrultusunda ele almaktadir. Ug ana temel ilke sunlardir (Giirpinar, 1990):

1. Dayanigma ilkesi: Ekolojinin en dnemli ilkesi her seyin bir digerine iliskin
olmasidir. Bir organizmanin yasamini ya da ¢alismasini siirdiirebilmesi i¢in diger bir
organizma ile bagli ve onun etkilesim alani icinde faaliyet gostermesi gerekir.
Ormanlarda agaglardan dokiilen yapraklarin yine agaclarin kendi kokleri tarafindan
emilerek, besin maddelerini saglayabilmek i¢in bulundugu alandaki mikroskobik

organizmalara ihtiyaci vardir.

2. Bagimlilik ilkesi: Canli ve cansiz varlik arasinda karmasik bir iligki s6z
konusudur. Canlilar yasamak igin birbirlerine bagimhdirlar. Insanlar oksijen
alabilmek icin bitkilere bagimli iken, bitkiler de fotosentez icin gerekli
karbondioksiti havadan alir. Havadaki karbondioksitin siirekli yenilenmesi, bitkileri,

insanlar1 ve hayvanlari birbirine bagiml kilar.

3. Biitlinliik ve 6zdenetim ilkesi: Bitkisiyle, hayvaniyla, tasiyla, topragiyla,
insantyla doga da bir biitiindiir. Belli bir alanda yasayan ve birbiriyle etkilesim i¢inde
olan her tiirlii canli ile bunlarin cansiz gevrelerinin olusturdugu bir biitiin. Ayiklama,
entegrasyon, adaptasyon siire¢leri ile bu Ozdenetimin gerceklestigi ekosfer

butiinidur.
2.2.  Siurdurilebilirlik Kavrami

20. yiizyilin en 6nemli kavramlarindan biri olan siirdiiriilebilirlik kavrami ilk
olarak Diinya Cevre ve Kalkinma Komisyonu’nca Brundtland Raporu’nda, Bugiiniin
gereksinmelerini, gelecek kusaklarin gereksinmelerinin karsilanma yeteneginden
6diin vermeden karsilayan kalkinma olarak tanimlanmistir (Mclenan, 2004). Toniik
(2007)’e gore ise siirdiiriilebilirlik; insan ve dogaya saygili, akilci yaklagimlarla
gelecek nesillerin de diinya lizerindeki yasamlarini devam ettirebilmeleri i¢in gerekli

kosullar ve 6nlemler biitiintidiir.

Sanayi devriminden sonra fosil yakita dayali biiyiime anlayis1 ile insan
kaynakli kiiresel iklim degisikliginin etkilerini tiim diinyada sel baskinlari, kuraklik,
buzul erimesi, biyolojik ¢esitliligin azalmasi, deniz suyu seviyesinin yiikselmesi ve

ani meteorolojik degisimlere bagli gerceklesen afetler seklinde yasanmaktadir.



Diinyadaki siirdiirtilebilirligi saglamak i¢in dncelikle karbon salimlarmin belli bir
seviyenin altina ¢ekilmesi gerekmekir. Yapilan arastirmalar son 125 yilda, bir trilyon
varil petrol tiiketildigini gostermektedir. Niifus artisi, tiiketim ve ekonomik biiyiime
bu sekilde devam ederse bir sonraki bir trilyon varil petrol 30 yilda tiiketme riski ile
kars1 karsiyadir. Bu nedenle, fosil yakitlara dayali bir ekonomide iklim degisikligi
riskleri artarak devam etmektedir. Bir taraftan iklim degisikliginin ekonomik ve
toplumsal etkilerini yasarken, diger taraftan dogal kaynak sikintist ile Kkarsi
karstyayiz. Baslica yasam kaynagimiz olan su kaynaklarinin = siirdiiriilebilir
kullanilamamasi nedeniyle Birlesmis Milletler’ in Diinya Su Gelisme Raporu’nda
yakin gelecegin en Onemli sorunlari arasinda su krizi gosterilmektedir (Neden
Siirdiiriilebilirlik?  Anonim, b.t. ). Kiiresel 1sinma, ¢esitli sebeplerle sera gazi adi
verilen karbondioksit (CO;), metan (CH,), diazot monoksit (N,O), ozon (Ogz), su
buhart  (H,O), hidroflorokarbonlar (HFC), perflorokarbonlar  (PFC),
kiikiirtheksaflorid (SFs), su buhart (H2O) gibi gazlarin atmosferdeki miktarlarinin
artmasina bagli olarak atmosferin alt tabakalar1 ve yeryiiziindeki sicakliklarin
artmasidir. Sera gazlari, ayni seralardaki camlar gibi etki eder. Seralarda giines 15151
camdan geger ve seralarin 1sinmasini saglar, ama disar1 yansimaz. Iste atmosferdeki
sera gazlar1 da gilines 15181nin diinyaya ulagmasini engellemez, ama diinyadan karasal
1sinimla yayilan uzun dalga boylu kizilétesi 1sinlarin atmosferi gegerek uzaya dogru

yayilmasini engeller. Boylece diinya 1sinir (Tolunay, 2011).

Insanlarin yogun olarak yasadigi kentler ekolojik dengeyi bozucu etkileri
nedeniyle siirdiiriilemez 6zellikler gosterebilmektedirler. Siirdiiriilebilir kent plani
yapilirken Oncelikle kentin jeolojik, topografik ve dogal yapisinin analizi ile uygun
yerlesim bolgelerinin ve ulasim aglarmin olusturulmasi gerekir. Bu sayede heyelan,
sel ve deprem gibi dogal afetlerin olusturacagi zararlarin 6niine gecilmis olur. Kentin
dogal zenginlikleri olan nehir, g6l ve deniz kiyilari ile orman alanlari, flora ve fauna
bakimindan zengin bdlgeler ve hassas tiirler iceren bdlgeler tespit edilerek bu alanlar
yapilasmadan uzak tutulur. Boylece kent ekosisteminin siirdiirtilebilirligi agisindan
en Oonemli temel unsur olan dogal ekosistemler korunmus olur. Bu amagcla peyzaj
mimarlar ile birlikte hazirlanacak olan biyotop haritalari, koruma planlar1 ve havza
amenajman planlar1 sayesinde yapilan ekolojik planlar, siirdiiriilebilirligin

saglanmasi acisindan pusula niteliginde kaynak olarak kullanilmalidir(Arslan, 2011).



Ulkemizde Ulusal Yesil Bina Sertifikasmnin uygulanmasi yoniinde CEDBIK
(Cevre Dostu Binalar Dernegi) ile Cevre ve Sehircilik Bakanligi arasinda 2013 yili
Subat ayinda imzalanan protokol kapsaminda Yesil Konut Sertifikas: ile konutlarin;
Biitiinlesik Yesil Proje Yonetimi, Arazi Kullanimi, Su Kullanimi, Enerji Kullanima,
Saghik ve Konfor, Malzeme ve Kaynak Kullanimi, Konutta Yasam, Isletme ve

Bakim bagliklar1 altinda degerlendirilecegi belirtilmistir.

2.2.  Siirdiriilebilir Peyzaj Tasarimi

Oncelikle peyzaj kavramini ele almak gerekirse; 2003 yilinda kabul edilen
Avrupa Peyzaj Sozlesmesi’ nin 1. maddesinde yer alan tanimina gore “Peyzaj,
ozellikleri, insan ve/veya dogal faktorlerin etkilesimi ve eylemi sonucunda insanlar
tarafindan algilandig: sekli ile olusan bir alandir. ” denilmektedir (Council of Europe,
2000 ve Resmi Gazete, 2003). Avrupa Peyzaj Sozlesmesine gore Dogal Peyzaj
Faktorleri (TODAIE, 2009);

. Jeoloji, topografya, arazi formu

. Iklim

. Toprak

. Vejetasyon®

. Arazi Ortiisii

. Yaban yasami ve biyogesitlilik olarak tanimlanir.

Peyzajin bilimsel ve mesleki tanimlamasi ise; dogal ve yapay elemanlardan
olusan dis mekanlarin diizenlenmesi bilimi ve sanatidir (Cubuk, 2001). Peyzaj sanati
diger bircok giizel sanatlardan farkli olarak ilk insanlarin toprak iizerine yerlesmeleri
ve onu ekonomik faaliyet disinda da bir yasama ortami olarak diizenleme ihtiyaci
duymalart ile baglar (Akdogan, 1972). Ancak bulunmasi ve bir statiiye konulmasi

tarih olarak Bizans Doénemi’ nde baslamis, Roma bahgeleri ile devam etmistir.

® Bitki drtusi



Ronesans’ ta da peyzaj olgusu resim sanatinin i¢ine girmis ve bu sekilde gelismistir.
Kent ve peyzajin kavramsal olarak biitlinlesmesi ise, yapilanmanin c¢evresinin

islenmesiyle olusmustur (Cubuk, 2001).

Peyzaj1 tanimlamada yararlanilan iki temel bilim dali bulunmaktadir. Bunlar
dogal bilimler (peyzaj ekolojisi) ve sosyal bilimlerdir (kiiltiirel siirecler). Doga -
insan iliskisinin kurulmasinda 6ncelikle dogal bilimlerin parcacil olarak degil (bugiin
iilkemizde dogaya bakis hala pargacildir) sistem yaklasiminda olmasi1 gerekir. Bu
sistem de sadece biyolojik (biyolojik siireclerden ibaret) degil cansiz varliklarin da
stirecte yer aldigi (jeomorfolojik siiregler) bir biitiindiir. Bu sistem organizma
diizeyinden yerkiire 6l¢egine hiyerarsik olarak yapilanmis peyzaj iinitelerini kapsar.
Peyzaj bu bakis agisinda bir kavramdir ve peyzaj analiz ve degerlendirmesinde
(peyzaj planlama-tasarim ve yonetimi), peyzajin sozii edilen bilinci kapsaminda
bir¢ok disiplinin bilgisi, koruma-kullanim dengesinde ve doga-insan iligkisinde
degerlendirilip mekan planlama agisindan kullanilabilir veriye doniistiiriliir

(TODAIE, 2009).

Kaplan (2007)’ mm tamimlamasit bu arastirmada anlatilmak isteneni ifade
etmektedir: Peyzaj, dogal ve kiiltiirel siireglerin birbirleri arasinda ve yeryiizi ile
karmagik iligkileri sonucu olusan dogal ve kiiltiirel karakteristikler baglaminda
tanimlanabilen arazi parcalar1 veya fiziksel cevrelerdir. Doganin ve uygarliklarin
yeryliziinde olusturdugu ya da bi¢imlendirdigi fiziksel c¢evrelerin ekolojik, kiiltiirel
siirecler ve de gorsellik temelinde deger atfedilmesi yaninda kisisel deneyimlerle
betimlenen bir yasam ortamiyla kurulan iletisimi kapsamaktadir. Peyzaj kavrami
tizerine doga - bilim - kiiltir - sanat dinamikleri diger bir anlatimla yasamin kendisi
oturmaktadir. Kaplan (kisisel iletisim, 15 Ekim 2012) peyzaji; dogal ve Kkiiltiirel
siregler ve bunlarim yeryiizii ile etkilesimi ile olusan dogal ve kiiltirel
karakteristikler baglaminda tanimlanabilir ya da birbirlerinden ayrilabilir fiziksel

cevre Veya arazi parcasi olarak tanimlamistir.
Peyzaj mimarligi ise;

Doga, planlama ve tasarim kavramlarini sistematik bir yap1 i¢inde inceleyen;
sanat, bilim, mithendislik ve teknolojiyi bir araya getirerek, alan kullanim kararlarina

yonelik olarak, dogal ve kiiltiirel kaynaklarin dogru bi¢imde degerlendirilerek,



ekolojik-ekonomik- islevsel, dolayisiyla siirdiiriilebilir planlanmasi, yonetimi ve alan

tasarimi ile ugrasan bir meslek disiplinidir (Atil, Giilgiin, Y6riik, 2005).

Olmsted ve Calvert Vaux, Ingiliz romantik akimi etkisi ile pastoral kamusal
acik alan niteligindeki Amerika Birlesik Devletleri’nin ilk ve en énemli kent parki
olan Central Parki (Manhattan, New York) tasarlamistir. Bu park, peyzaj mimarligi
mesleginin ilk 6nemli eseri olmustur. 1872 yilinda, Yellowstone Milli Parki’nin ilan,
meslegin 2. doniim noktasini olusturmustur. Meslegin ilk on yilin1 kapsayan
donemde, hizla biiyliyen kentlerdeki yasam Kkalitesini iyilestirmek amaciyla
tasarimlar gelistirilmistir. 1899 yilinda Amerika Peyzaj Mimarlar1 Toplulugu (Asla)
kurulmug ve meslegin haklar1 savunulmaya baslanmistir. Ayrica Avrupa’da 1948
yilinda Uluslararas1 Peyzaj Mimarlar1 Federasyonu (IFLA%), 1989 yilinda ise Avrupa
Peyzaj Mimarlar1 Federasyonu (EFLA®) ve 1991 yilinda Avrupa Peyzaj Mimarlig
Okullar1 Birligi (ECLAS®) kurulmustur (Karadag ve Akinci Kesim, 2011).

IFLA (Uluslararas1 Peyzaj Mimarlar1 Federasyonu) Baskani Desiree
Martinez’in 16 Mayis 2012 tarihli Ankara Universitesi'nde yapmis oldugu
konusmada; IFLA ve iyelerinin siirdiiriilebilirlik icin gesitli katkilarda bulunmak
tizere aktif olarak caligmakta olduklarindan, Amerikan Peyzaj Mimarlari Toplulugu
tarafindan siirdiiriilebilir peyzaj tasarimi i¢in bir derecelendirme sistemi olarak
gelistirilen "Strdiriilebilir Alanlar Girigimi" nin carpict bir 6rnek oldugundan ve
IFLA’ nin, sirdirilebilirlik tizerine c¢alismalar yaparken diger sivil toplum
kuruluglart ile de peyzaj yaklagimlarimizi gelistirmek amaciyla isbirligi yaptigindan,
peyzaj mimarlarinin, BM-Habitat’ mna bagli bir STK olan ve kentsel g¢evrede
stirdiiriilebilirligi gelistiren Habitat Profesyonel Forumu'nun iiyeleri oldugundan, su
anda diinyada yasanan problemler ile ilgili olarak, sorunlarin peyzaj alanlari

icerisinde gergeklesmekte oldugundan bahsetmektedir ve ona gore;
«  Iklim degisikliginin peyzaji doniistiiriir,
. Biyogesitliligin dogrudan peyzaj cesitliligine baghdir,

«  Kaynak ve gida kithiginin peyzajin kotii yonetilmesinin bir sonucudur,

* International Federation of Landscape Architects
> European Foundation for Landscape Architecture
®The European Council of Landscape Architecture Schools
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»  Disfonksiyonel sehirler aslinda islevsiz kentsel peyzajlardir,

. Zengin ve ¢esitli peyzajlarin ekonomik degeri temsil eder. Sadece
glinlimiiziin problemlerini ¢ozen degil, aynm1 zamanda eglence/dinlence, ekoloji,
kiltir ve hatta ekonomiye fazladan deger katan ikonik peyzaj mimarlig1 proje

orneklerinin bulunmaktadir(Martinez, 2012).

Stirdiirtilebilir gelisme konusunda ilk ¢alisanlardan McHarg’ a (1969) gore,
peyzaj mimarligt ve planlama disiplinleri, insan i¢in sirdiiriilebilir gelisim
hedeflerine, ancak dogay1 ve dogal siiregleri planlama ve tasarim ¢alismalariyla
biitiinlestirdikleri zaman ulasabilirler. Ancak McHarg (1969) doga ve dogal
stireglerin dahil edildigi ¢alismalarin sonuglarinin, doganin dinamik siireci de goz
oniine alindiginda, zaman igerisinde ortaya cikacagini belirtmistir. Ozellikle
kentlerde, dogal alanlarin varliginin az olmasi nedeni ile bu siirecin daha da yavas
isleyebilecegi unutulmamalidir. Bu baglamda kentsel alanlarda dogal 6zelliklerini
yitirmemis nadir alanlarda, doga ile tasarim yaklasimi giin gegtikce Onem

kazanmaktadir.

Bir yaklasima gore, siirdiiriilebilir peyzaj tasarimi temel ilkeleri (Segkin,
Seckin ve Seckin, 2011):

1. Bolgesel Imkanlarin Kullanimi: Iklim kosullari, giines-golge durumu
(yaz giinesinden korunma, kis gilinesinden yararlanma), riizgar durumu (soguk
rliizgarlardan korunma, sicak riizgarlardan yararlanma), yagis durumu, bolgesel

ve/veya doniisiimlii malzemeler,

2. Mevcut Peyzajin En az tahribi: En az kazi-dolgu, mevcut bitki oOrtiisii,

yertlistii sulari,

3. Bozulan Peyzajin Onarimi: Topragin iyilestirilmesi, zararli maddeler,

uygun olmayan bitkiler olarak 6ngoriilmiistiir.

Aklanoglu (2009), Peyzaj Mimarliginda ekolojik tasarimin gelisiminde g
onemli isimden bahseder (Patrick Geddes, lan Mcharg ve John Tillman Lyleve) ve

ekolojik tasarim uygulamalarini su bagliklar altinda ele alir:
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« iklime uygun tasarim (design with climate): Sicaklik, giineslenme ve riizgar,

» Su etkin peyzaj tasarimi (water-efficient landscaping): Kurakeil peyzaj

diizenleme (Xeriscape) ve dogal peyzaj diizenleme,

* Enerji etkin peyzaj tasarimi (energy-efficient landscaping): Sicaklik ve
giineslenme, nem ve yagis, riizgar, bitkiler, su yiizeyleri, yiizey sekilleri, kullanilan

materyalin 6zellikleri,
* Siirdiiriilebilir tarim (permaculture),
* Yesil ¢at1 ve yesil duvar uygulamalar (green roof, green wall),
* Alternatif yesil alanlarin olusturulmasi.

Peyzaj tasariminda bir dis mekan olustururken Oncelikle insana hizmet
etmesi, sosyal c¢oOziimler liretmesi, ergonomik ve konforlu olmasi gozetilir. Dis
mekan tasariminda da diger tasarim meslekleri gibi insan hareketi merkeze alinarak
kurgulanir. Diger tasarim mesleklerinden en 6nemli farki doganin iginde olmasi,
dogal kosullardan dogrudan etkilenmesi ve doga ile beraber hareket etmesidir. Bu
durum peyzaj mimarliginda yalnizca insan hareketinin degil, hava-nem hareketinin,
su hareketinin, golge-giines hareketinin de 6nemli oldugunu gosterir. Bu giinliik
hareketler disinda dis mekanda daha yavas olusan hareketler de vardir. Bunlar biiyiik
Olcekteki hareketler olan toprak ve yeryiizii hareketleri, iklim ve 1s1 hareketleri,
vejetasyon hareketleri gibidir. Insan dogal bir varliktir ve yaradilisi geregi temel
ithtiya¢ ve duyularin1 doganin verilerinden karsilamak ister. Peyzaj tasariminda doga
hareketlerinin gozlenmesi ve bu hareketlerle iletisim halinde yasamin igine
alinabilmesi i¢in tasarimin doganin kendisi ve doganin hareketleri ile birlikte

olusturulmasi gerekir.
2.3.  Surdurilebilirlik Sertifika Sistemleri

Stirdiirtilebilir alanlar olusturulmasina yonelik diinya ¢apinda ¢esitli sertifika
sistemleri olusturulmustur. Bu arastirmada yapi sektoriinde ve peyzaj mimarlig
alanlarinda kullanilan iki sertifika sistemi karsilastirilacaktir. Insaat sektoriine
yonelik olarak gliniimiizde en yaygin sekilde tercih edilen birgok iilkede ¢ok sayida

yapiy1 sertifikalandirmis olan Leed (Leadership in Energy and Environment Design -
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Enerji ve Cevresel Tasarimda Liderlik) Yesil Bina Degerlendirme Sistemi ele
alimmistir. Peyzaj Mimarligir alaninda ise Amerika Peyzaj Mimarlart Toplulugu
(Asla)’ nun gelistirmis oldugu ‘The Sustainable Sites Initiative’ kullanilmistir. Her
iki sistem de tasarlanan alanlar1 puanlama sistemi ile derecelendirerek
sertifikalandirmaktadir. Leed ve Asla sistemin ingilizce dokiimanlart ek-1 ve ek-2’de

verilmigtir.
2.3.1. Asla

Asla’ nin siirdiirtilebilir peyzajlar1 desteklemek ig¢in 2005 yilinda ‘The

Sustainable Sites Initiative’ ad1 altinda olusturdugu girisim www.sustainablesites.org

adresinde hizmet vermektedir. Bu girisim tarafindan siirdiiriilebilir peyzaj kriterleri

bes baslikta ele alinmaktadir.

2.3.1.1. Hidroloji

. Hidrolojik islevleri koruma ve yeniden yapilandirma: Nehir ve 1slak
alanlara yakin yerler ile sel/ su baskini riski olan mekanlarda gelisim ve bozulma
engellenmelidir. Yerel veya yerele yakin olan uygun bitkiler ekmek, gerekli yerlerde
topragt yeniden derecelendirilmeli ve nehir kiyisinda yasam ve tampon bdlge
fonksiyonlarin1 iyilestirecek, yeniden yapilandiracak daha uyumlu yumusak

miihendislik teknikleri kullanilmalidir.

. Kullanilan suyun temizlenmesi ve yonetimi: Su gecirmez yiizeyleri
azaltarak firtinaya baglh hizla gelen firtina suyunu hapsedecek, yavaslatacak ve
yonlendirecek sekilde bir yerlesim alani tasarlanmalidir. Ayrica yagmur suyunu
hasatlayacak, yagmur suyunun toprak tarafindan emilmeyen kismini yonlendirecek
ve su isleme metodlarina dayali bitkilendirme yapilan bir yerlesim alan
tasarlanmalidir; 6rne8in suyun topraga ve yer alti suyuna siiziilebilmesi i¢in yagmur

ormanlart, 1slak alanlar, yesil catilar vb. bitki Ortiisii olugturmak.

. Yagmur sular1 yonetimi ve tasarimi: Cok islevli firtina suyu yonetim
araclarin1 gerek su kalitesini gerekse estetigi iyilestirmek amagli olarak yerlesim
alanmin tasarimina ilave edilmelidir. Bu araglar sakinlestirici manzaralar, rekreasyon

i¢in bos alanlar ve hatta su ile oynama ve etkilesim olanaklar1 saglayabilmelidir.
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. En az su kullaniminm1 saglamak: Yerlesim alani kosullarina, igerigine
ve iklime uygun yerel ya da yerele uygun olarak gelistirilmis bitki Ortiisii
kullanilmalidir. Benzer sulama ihtiyaci olan bitkiler gruplandirilarak sulama
verimliligi arttirilmalidir. Su tiiketimini azaltmak iizere iklim bazli sulama kontrol
sistemleri kullanilmalidir. Bunlara ek olarak igme suyu disindaki suyu toplayarak
sulamada kullanilmalidir, 6rnegin catilarin tepelerinden yagmur suyu, klima

yogunlagmasi, firtina suyu havuzlari/yalaklart vb. gibi.

2.3.1.2. Toprak

. Saglikli topraklarin korunma ve kollanmasi: Mekani tasarlamadan
once topragin saglikli oldugu ve daha onceki toprak kullanimlari nedeniyle bozukluk
olan alanlar haritalandirilmalidir.  Insaat siiresince topragin {ist tabakasi
kaybedilmemeye calisilmali, erozyon ve tortulasma onlenmeli, sikistirma ve toprak
karisikligt en aza indirilmeli ve bitki Ortiisiiniin yer degistirmesi ve kargasasi

engellenmelidir.

. Kompost kullanimi: Tarla kirpintilarim1 giibre ve saman olarak
degerlendirerek bakim sirasinda meydana gelen atiklar azaltilmaya calisilmalidir.
Dogal giibre (bahge atiklari) gerekli besin desteklerini yavas bir sekilde saglayarak,
suni giibre ihtiyacini azaltir. Ayn1 zamanda daha ¢ok yagmur suyunu iistiinde tutar,
yagmurun emilmeyerek toprak iistiinde kalan kismini azaltir, daha fazla nemlenmis

toprak ve slizme kapasitesi saglar.

. Ozelligini kaybetmis topraklarin saghigmin iyilestirilmesi: Saglikl
bitki topluluklarini, biyolojik topluluklar1 desteklemek ve su depolama ve
filtrelemesi i¢in 6zelligi bozulmus olan toprak islevinin yeniden yapilandirilmasi
gereklidir. Toprak sikisikligi, organik madde seviyeleri ve mevcut topraktaki toprak
organizmalarinin dengesi belirlenmelidir. Bitki yetismesi i¢in uygun toprak

yogunlugu saglanmalidir.

2.3.1.3. Vejetasyon

) Mevcut bitki ortiisiinin korunmasi ve kullanilmasi: Tehlike ve tehdit

altinda olan tiirler i¢in dogal tiirler icermeyen yerlesim alanlar1 segilmelidir.
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. Dogal yasami minimum kesintiye ugratma: Yerel, bolgesel veya
devlet kurumlarn tarafindan 6nemli olarak vurgulanan agaglar korunmalidir. Olgun
agaclar kiiltiirel, tarihi, estetik anlamlar1 agisindan toplumun belirgin kaynaklaridir.
Bitki ortiisline ingaat yapim zararini en aza indirmek i¢in siki bir denetim kisitlamasi

desteklenmelidir.

. Yere Ozgii tiirlerin kullanimi: Yerli ve yerli olmayan ancak bdlgeye
uyarlanmis yerlesim alan1 kosullarina, iklimine uygun bitkiler kullanilmalidir.
Biyogesitliligi destekleyen, bocek ilact kullanimini azaltan ve su tasarrufunu
destekleyen tasarimlar yapilmalidir. Yerlesim alanlarinin i¢cinde ve disinda yayilimei

olmayan fidanlik tarz1 yasal olarak hasadi yapilan bitkiler kullanilmalidir.

. Enerji tikketimini azaltmak icin bitkilendirme: Enerji tiiketimini ve i¢
mekan enerji ihtiyaclarina iliskin maliyetleri azaltmak ic¢in binalarin ¢evresindeki
stratejik noktalara bitki Ortiisii veya otsu yapilar yerlestirilmelidir. Kentsel 1s1 adast

etkisini azaltmak i¢in agaclar, yesil catilar veya otsu yapilar kullanilmalidir.

o Olas1 yangin hasarmi azaltarak planlama: Yerel ekosisteme
verecekleri hasar1 sinirlamak i¢in  yayilimer tiirler kontrol edilmeli ve
uzaklastirilmalidir. Olast yangin zararini hafifletmek ic¢in bitki araliklari, yangina
dayanikli bitki tiirleri ve bdlgeye uygun yakit yonetimi uygulamalar1 konularinda

yerel itfaiye birimleri ile temas kurulmalidir.

2.3.1.4. Malzemeler

. Mevcut malzemelerin kullanilmasi: Yeni malzeme satin almadan 6nce
yeniden kullanilabilir durumdaki yapilari, altyapilar1 veya diger peyzaj materyallerini
gerek mekanda mevcut olarak kullanilan gerekse daha once kullanilmis olan hurda
malzemelerden elde etmek icin etiid yapilmalidir. Malzeme tiiketimini azaltmak
malzeme yonetiminde tercih edilir. Yeni malzeme ihtiyaci azalirken atik iiretimi de

engellenmis olur.

. Yerel ve siirekliligi olan malzemeler satin alinmasi: Satin almadan
once bitki ve malzemeler icin alternatifler arastirilmali, se¢im kararim siirdiiriilebilir

uygulamalar-enerji ve su verimliligi gibi- yiritmeye istekli firmalar yoniinde
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kullanilmahidir. Yeni malzemeler yerel ve doniistiiriilebilir icerigi olanlardan
secilmeli, kereste i¢in sertifikali ve silirdiiriilebilir hasadi olan agaclar segilmelidir.
Uretim, nakliye ve isletmesinde de daha az enerji kullanimi gereken malzemeler

secilmesi sera gazi emisyonunda azalmaya neden olacaktir.

. Malzemelerim yasam dongiisiinii dikkate almak: Uriiniin ¢evreye ve
sagliga olan etkisine dikkat edilmeli (ham madde asamasindan iiriinlin tim yasami
boyunca ge¢irdigi evreler dahil), 6zellikle tek kullanimlik yerine, bozucu etkisi daha

az olan geri doniisiimii olan yeniden kullanilabilir malzemeler se¢ilmelidir.

. Sifir atik seviyesine ulagsmaya ¢alismak: Insaat ve yikim siirecinde
yeniden kullanilabilir veya geri doniisiimii olan malzemeler aranmalidir (gerek kendi
mekaninizda gerekse komsu mekanlarda). Mekanin yasami boyunca atig1 azaltacak
opsiyonlar1 aramaya devam edilmeli, peyzaj kirpintilarini giibre veya kaplama ortiisii
olarak kullanmak amaciyla geri doniisim malzemeleri i¢in toplama noktalar

Onerilmelidir.

° Kentsel 1s1 adasi etkisini azaltmak: Is1 adas1 etkisini azaltmak, mikro
iklim ve gerek insan gerekse vahsi yasam {izerindeki etkilerini minimize etmek i¢in
bitki Ortiisii ve yansitici malzemeler kullanilmali, insaat alanlar1 bitki Ortiisii veya
benzer peyzaj unsurlariyla golgelendirilmelidir. Catilar, yollar ve kaldirimlar gibi

beton inga edilmis alanlar1 bitki alanlartyla yer degistirilmelidir.

. Hava kirliligini azaltmak: Hava kirliligine iligskin yikic1 zararl etkileri
azaltmak i¢in, boya, acun yapistirici, kaplama boyast gibi malzemeler segerken
organik ucucu bilesimi oran1 (VOC) az olanlar secilmelidir. VOC yeryiiziine yakin
bolgelerdeki ozon olusumuna katkida bulunur bu da dumanli sisin en temel bilesenini

olusturur.

2.3.1.5. Insan Saglhigi ve Refahi

. Yerlesim alanlarmi kullanici dostu hale getirmek: Insanlar kolay
erigilebilir ve gilivenli yerlesim alanlar1 kullanmaya daha yatkindirlar. Goriintirliigi

artirarak, insana dnem veren, koruma bakim igerikli isaretler tagiyan ve kullanicilarin

15



kolay uyum saglayabilecegi yontemler diisiiniilmelidir, boylece kendilerini daha

giivende hissederler.

. Dogal goriintiilere odaklanmak: Binalarin pencereleri ve oturma
alanlar1 genis agaclar ve su Ogeleri gibi gilizel manzaralarin 6niine yerlestirilmelidir,
manzaranin iyilestirici ve yenileyici yararlarini artirmak igin gorsel ve isitsel dikkat

dagitic1 unsurlar perdelenmelidir.

. Kiiltiir ve tarihi canli tutmak: Egitsel, yorumlayici ve etkilesimli
(interaktif) unsurlar kullanarak yerlesim alanindaki siirdiiriilebilir unsur ve
uygulamalar vurgulanmali, ziyaretgilerin ¢evreye saygili davraniglar: anlamalarini ve
burada 6grenilen davranislari peyzaj alani disinda da (ev, okul ve isyeri vb alanlarda)
kullanmalarina yardimer olunmalidir. Yerlesim alani sakinlerini ve komsular1 yerel
kiiltiirli, toplumsal ihtiyaglar1 ve zorunluluklar1 6ziimseme konusuna bagli tutulmali,

yerlesim alaninin kiiltiir ve tarihini yansitmalidir.

o Zihinsel yapilanma, sosyal etkilesim ve fiziksel aktivite: Riizgar
koridorlari, gélgelikler, uygun aydinlatma ve hareketli mobilyalar gibi unsurlar dahil
ederek yerlesim alam1 konforlu hale getirilmelidir. insanlar oyun masalari, yemek
yeme alanlari, sanat ve kablosuz internet baglanti alanlar1 gibi elemanlarin oldugu
alanlara cekilmeli, yerlesim alaninin tasarimi daha fazla fiziksel aktiviteye tesvik
edebilen genis alanlar sunabilmelidir. Daha hareketli yasam tarzi obezite ile

miicadele eder, kalp damar sagligini iyilestirir ve uzun yasamay arttirir.

2.3.2. Leed

Amerikan Yesil Bina Konseyi (USGBC) tarafindan 2001 yilinda, ‘Leed
(Leadership in Energy and Environmental Design) (Enerji ve Cevre Dostu Tasarimda
Liderlik) Cevresel Bina Dereceleme Sistemi 2.0 Siirlimii’, tiim bina uygulamalaria
ortak bir standart getirerek yesil binay1r tamimlamak, yesil rekabeti tesvik etmek,
tiikketiciyi bilinglendirmek, yap1 sektorii ve iiriinlerini doniistiirmek ve yapili cevrenin
cevresel sonuglarimi tanitmak icin hazirlanmistir. Cogunlukla bina Olceginde bir
degerleme sistemi olan Leed’ in, kampiis ve benzeri ¢oklu yapilar i¢in kullanilmak

lizere deneme asamasinda olan bir siirimii bulunmaktadir. Bu stiriim Leed 2.1 ve 2.2

16



versiyonlarmin kampiis ve benzeri ¢oklu yapilar i¢in kullanilmak iizere uyarlanmis
halidir. Bu derecelendirme sistemi alti ana basliktan olusmaktadir (LEED-NC
Application Guide for Multiple Buildings and On-Campus Building Projects,
Anonim, b.t.).

2.3.2.1. Arazinin Sirdiirtilebilirligi

Mevcut arazi yapisin1 korumaya ydnelik bir kriterdir. On sart olarak, erozyon
kontrol teknikleri kullanilarak arazi yapisinin korunmasi amaglanir. Bu baslhik

altindaki diger degerleme kriterleri;

. Arazi se¢imi; yapilacak tiim binalarin gereksinimlerini kargilamanin

miimkiin olacag1 sekilde planlama yapilmasini,

. Gelisme yogunlugu; arazi yapilagma oraninin ve kullanici iligkisinin
niteligini,
. Brownfield arazi iyilestirme; insaat faaliyetlerinden kaynaklanan

kirliligin 6nlenmesi,

. Alternatif ulasim; arazi i¢indeki ulasim rotalarinin yeterliligi ve toplu
tagima araclari ile baglantisini, bisiklet kullanicilar1 i¢in yeterli sayida park yerlerinin
ve depolarinin bulunmasini, alternatif yakith araglarin kullanimimi (Ultra diisiik
kikiirtlii dizel (ULSD), oto dogal gaz (CNG), sivilastirllmis dogal gaz (LNG),
elektrikli araglar, yakit pili, E85, biyodizel gibi), kullanicilar i¢in yeterli park
alanlarinin saglanmas: ile birlikte, tek basina ara¢ kullanimin oranini azaltarak toplu

tasim araglarimin ve ara¢ paylagiminin kullanimini 6zendirmeyi,

. Arazi gelisimi; arazi habitatim  korumayr ve dogal tiirlerin
yetistirilmesini,

. Yagis suyu kontrolii; yagisla gelen suyun kontroliinii ve kullanimint,

. Is1 adas1 etkisi; tasarim elemanlarinin 1s1l 6zeliklerinin kontrolii ile

arazi mikro klimasinin korunmasini

. Isik  kirliligini  diistirme;  giivenlik  kosullarmi1  saglayacak

aydinlatmanin yeterli ve verimli bir sekilde yapilmasini kapsar.
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2.3.2.2. Su Verimliligi

Suyun verimli kullanilmasina yonelik kriterler;

° Verimli sulama sistemleri; verimli sulama sistemlerinin kullanimini,
yagmur suyunun sulama i¢in kullanimini, atik suyun sulama icin kullanimi, az su

ihtiyaci olan bitkilendirme ¢alismalarini ve yerel bitki tiirlerin kullanimini,

. Yenilik¢i atik su sistemleri; yagmur suyunun ve atik suyun
doéniisimiinti,
. Su kullanimint azaltma; su tiiketen armatiirlerin ve ekipmanlarin

dogru se¢imini kapsar.

2.3.2.3. Enerji ve Atmosfer

Enerjinin optimum diizeyde kullanilmasina ve atmosferin korunmasina
yonelik bir kriterdir. On sart olarak yap: dis1 kentsel altyapi, cesmeler vb. gibi
baglantilarinin  saglanmasi, minimum enerji tiiketimi ile c¢alismasi ve 1sitma
havalandirma sistemlerinin atmosfer i¢in zararli olan kloroflorokarbon gazi

tiretmemesini hedefler. Bu baglik altindaki kriterler;

. Optimum enerji performansi; bina sistemlerin optimum performansta
caligmasini,
. Yenilenebilir enerji kaynaklarinin kullanimi; giines, rlizgar gibi

yenilenebilir enerji kaynaklariim kullanimini,

. Katilim degerlemesi; Sistemi degerlendirecek bagimsiz {igiincii kisiler
olmasini,
. Sistem ekipmanlarinin  yOnetimi; yapr sistemlerini  olugturan

ekipmanlarin ¢evreye verdigi zararlar1 engellemeyi,

. Sistemlerin 6lgiimii ve dogrulama; sistemlerin maksimum verimlilikte

calismasini, kampiis i¢indeki binalardaki farkliliklarin 6l¢iimii ve degerlendirmesini,

) Yesil kullanimi; bitki kullanimini kapsar.

18



2.3.2.4. Malzeme ve Kaynaklar
Geri doniistiirtilebilir malzemelerin toplanmasi 6n sart olarak kabul edilir. Bu

kriterler;

. Yapmin yeniden kullanimi; gerekli islevler i¢in yapi alanlarinin

maksimum verimlilikte tasarlanarak kullanilmasini,

. Yapim atiklar1 yonetimi; bina yapim atiklarinin tekrar kullanilmasini,

. Kaynaklarin yeniden kullanimi; geri doniistiiriilmiis malzemelerin
kullanimin,

. Geri doniisiim igerigi; geri doniistiiriilmiis malzemelerle yapilmis

tirlinlerin tekrar kullanilmasini,

. Yerel malzemelerin kullanimi; hem yerel ekonominin giiglenmesini,

hem de malzemelerinin nakliyesi esnasindaki ekonomik giderleri diisiirmeyi,

. Hizla yenilenebilir malzemelerin  kullanimi;  6zellikle hizla

yenilenebilir dogal malzemelerin kullanimin,

. Sertifikal1 ahgap; sertifika edilmis ahsap tirtinlerinin kullanimidir.

2.3.2.5. i¢ Mekan Hava Kalitesi

On sart olarak minimum i¢ hava kalitesi performansi ve tiitin duman
kontrolii kosullar1 getirilmistir. Degerleme kriterleri ise CO; kontrolii, verimli
havalandirma, yapim asamasinda hava kalitesi yonetimi, diisiik enerjili malzeme,
kimyasal ve kirletici kontrolii, sistemlerin kontrol edilebilirligi, 1s1 ve nem kontrolii,

giin 15181 ve manzara basliklarini igerir.

2.3.2.6. Yenilik ve Tasarim Siireci

Bu kapsamda Leed yenilik¢i tasarim ¢6ziimlerini destekler. Coklu yapilarda

altyap1 ve diger sorunlara yenilik¢i ¢ozlimler tiretecek Oneriler aranmaktadir.
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2.4.  Genel Degerlendirme

Leed kriterleri ile Asla kriterleri Tablo. 1° de gorildigi gibi
iliskilendirilmistir. Asla dis mekanin tasarlanmasi kriterlerini olustururken Leed i¢
mekan kalitesi elde edilmesi yonelik kriterler sunmaktadir. Dolayisiyla Leed ve Asla
kriterlerinin karsilastirmasinda bazi kriterlerde ortakliklarin olmamasi olast bir

sonugtur. Ancak ortakliklardaki durumu belirlemek bu arastirmanin temel amacidir.
Arazinin stirdiiriilebilirligi

Leed’ in arazi stirdiiriilebilirligi kriterlerini Asla, arazinin dogal toprak yapisi,
yeralt1 ve yeristii sulari, mevcut bitkisel durumu, malzemelerin geri doniisimii ve
insanlara kullanigh alanlar yaratma kriterleriyle ele almistir. Asla’ nin Leed” den en
onemli farki, insanlar icin kullamigh sosyal, gilivenli alanlar olusturmak ve

kullanicinin arazi siirdiiriilebilirliginde bir faktor olarak ele almasi gerekliligidir.

Leed’ in arazi siirdiiriilebilirligi kriterleri ile Asla’ nin hidrolojik yap1 kriteri
en fazla ortaklik icermektedir. Asla’ nin hidrolojik yap1 konular1 olan hidrolojik
islevleri koruma ve yeniden yapilandirma, kullanilan suyun temizlenmesi ve
yOnetimi, yagmur sulart yonetimi ve tasarimi basliklari, Leed’ in yagis suyu
kontrolii, erozyon-sedimentasyon, arazi gelisimi ve Brownfield arazi iyilestirme
kriterlerine karsilik gelmektedir. Ikinci olarak Asla’ nin vejetasyon yapisi ve
malzemeler kriterleri 6ne ¢ikmaktadir. Vejetasyon yapist kriterindeki mevcut bitki
oOrtlistinlin korunma ve kullanilmasi, dogal yasami minimum kesintiye ugratma, yere
0zgl tirlerin kullanimi, enerji tiikketimini azaltmak icin bitkilendirme, olas1 yangin
hasarin1 azaltarak planlama bagliklari, Leed’ in arazi gelisimi, Brownfield arazi
iyilestirme ve 1s1 adasi etkisi bagliklar1 ile eslesmektedir. Asla’ nin malzemeler
kriterlerinden malzemelerin yasam dongiisiinii dikkate almak, sifir atik seviyesine
ulagsmak, kentsel 1s1 adas1 etkisini azaltmak ve hava kirliligini azaltmak basliklari,
Leed’ deki arazi gelisimi, Brownfield arazi iyilestirme ve 1s1 adasi etkisi bagliklarina
karsilik gelmektedir. Ugiincii olarak ortaklik gdsteren Asla’ min toprak durumu
kriterindeki saglikli topraklarin koruma ve kollanmasi, 0zelligini kaybetmis
topraklarin sagliginin iyilestirilmesi ve kompost kullanimi bagliklari, Leed’ deki
Brownfield arazi iyilestirme, erozyon-sedimentasyon ve arazi gelisimi basliklarina

karsilik gelmektedir.
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En az ortaklik ise insan saglig1 ve refahi kriterleri ile goriilmektedir. Burada
Asla’ nin Yyerlesim alanlarin1 kullanici dostu hale getirmek basligi ve zihinsel
yapilanma, sosyal etkilesim, fiziksel aktivite basliklari Leed’ deki arazi se¢imi,
gelisme yogunlugu, alternatif ulasim ve 1sik Kkirliligini diisiirme basliklar1 ile

ortiismektedir.
Su verimliligi

Leed’ in verimli sulama sistemleri, yenilik¢i atik su sistemleri ve su
kullaniminm1 azaltmak bagliklari, Asla’ da hidrolojik yap1 ve vejetasyon yapisi
konularinda ele alinmistir. Hidrolojik yapi Kriterleri olarak en az su kullanima,
kullanilan suyun temizlenmesi ve yonetimi, yagmur sular1 yonetimi Ve tasarimi
basliklar1 konu edilmistir. Asla’ da yer alan hidrolojik islevleri koruma ve yeniden
yapilandirma konusu Leed’ de ele alinmamistir. Vejetasyon yapisindaki yere 6zgii

bitki tiirlerinin kullanimi ile Leed’ in su kullanimini azaltma Kriteri saglanmaktadir.

Her iki sistemde de suyun verimli kullanilmas: ve kullanilan su miktarmin
azaltilmas1 gerektigi belirtilir. Leed, verimli sulama ve atik su sistemleri ile su
kullanimin1 azaltma yoniinde iken Asla bu kullanilan sularin ayni zamanda peyzaj
Ogesi olarak tasarimini da 6ngdrmektedir. Su kullanimini azaltmanin, Suyun tasarimi
ile birlikte ¢oziimlenmesi gerektigini belirtir. Duran ve akan sulak alanlar ile
kullanictya 0zgli gorsel peyzajlarin  yaratilmasimin  yalnizca gorsel amach
yaptlmamasi ayni zamanda su kullanimma siirdiiriilebilir yonde hizmet etmesi de
onerir. Hidrolojik islevin korunmasi amaciyla yagmur suyu yOnetimi ve tasarimi
stirdiirtilebilir sistemin bir pargasi olarak ele alinmalidir. Konuyla ilgili olarak
yagmur sularinin tamaminimn yiizey akisi ile kanalizasyon sistemine gitmesi degil,
dogal zemine ulasarak yeralt1 sularina karigmasi, hidrolojik islevleri koruma ve

yeniden yapilandirma amaci dnemlidir.
Enerji ve atmosfer

Leed’ in enerji ve atmosfer kosulu ile Asla’ nin en fazla malzemeler ilkesi
ortigmektedir. Mevcut malzemelerin kullanilmasi, yerel ve siirekliligi olan
malzemeler satin alinmasi, malzemelerin yasam dongiisiinii dikkate almak, sifir atik
seviyesi ulagsmaya calismak, kentsel 1s1 adasi etkisini azaltmak ve hava kirliligini

azaltmak Dbagliklari Leed” de minimum enerji performansi, HVAC&R
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ekipmanlarinda CFC azaltim1 optimum enerji performansi, sistem ekipmanlarinin
yonetimi ve yenilenebilir enerji kaynaklarinin kullanimi basliklarina karsilik
gelmektedir. Asla’ nin malzemeler kriterinin ardindan vejetasyon Kriterinin enerji
tilketimini azaltmak i¢in bitkilendirme, mevcut bitki Ortiisliniin korunmasi ve
kullanilmast bagliklar1 Leed’ in minimum enerji performansi, optimum enerji
performansi ve yesil kullanimi basliklan ile értiismektedir. Ugiincii olarak toprak
durumu ile hidrolojik yap1 Kriterleri gelmektedir. Saglikli topraklarin koruma ve
kollanmas1 ve kompost kullanimi ile en az su kullanimini saglamak ve kullanilan
suyun temizlenmesi ve yonetimi konular1 Leed’ in minimum enerji performansi ve
optimum enerji performansi basliklarini saglamaktadir. Asla’ nin insan sagligi ve
refah1 kriterinden gilivenli alanlar yaratarak kullanici dostu alanlar olusturmak konusu
Leed” in dis kentsel alanlar ile baglanti saglanmasi konusu ile iligkili oldugu

goriilmektedir.

Leed’ de enerjinin en az kullanimini saglamak yoniinde bina sisteminin enerji
giderlerinin azaltilmasi ve giin icerisindeki saatlere bagli kullanim1 optimize etme
yoniinde Oneriler sunarken Asla’ da oncelikle malzeme se¢imi kriterleri ile en az
enerji harcanmasi Onerilmektedir. Yerel, siirekliligi olan ve atik seviyesi en diigiik
malzemeler secilmesi Onerilir. Asla ikinci olarak vejetasyon yapisinin enerji

tiketimini azaltici etkisini ve mevcut Ortiinin korunmasini onermektedir.

Leed yenilenebilir enerji kaynaklarmin kullanimi ve bina enerji ihtiyacinin
azaltilmasi ile optimum enerji performansinin saglanmasi lizerinde agirlikli olarak
dururken Asla malzeme yasam dongiisiinii dikkate alarak sifir arik seviyesine
ulagma, kullanilan malzemelerde enerji tiiketimini azaltict olmasini ve enerjinin
vejetasyon yapist lzerinden nasil korunmasi gerektigine dair Onerilerde

bulunmaktadir. Her iki sistem de 1s1 adas1 etkisinin azaltilmasi gerektigini belirtir.

Leed’ de yenilenebilir enerji kaynaklarindan faydalanarak enerji elde etmek
amaciyla Oneriler bulunurken, Asla’ da malzemelerin yasam dongiisiiniin dikkate
alinmas1 yoniinden kriter belirtilmistir. Bu baglamda Alsa’ da tiikkenmeyen
kaynaklarmm kullanimi agisindan degerlendirme kriterlerinin  eksik  kaldigi

belirtilebilir.
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Malzeme ve kaynaklar

Leed’ in malzeme ve kaynaklar kriteri ile Asla’ nin malzemeler Kriteri
tamamen birbirleriyle 6rtiisen anlamlar igermektedir. Leed’ deki geri doniistiiriilebilir
malzemeler toplanmasi ilkesi ve hizla yenilenebilir malzemelerin kullanimi ilkesi,
Asla’ da malzemelerin yasan dongiisiinii dikkate almak ve sifir atik seviyesine
ulagsmaya ¢aligmak kosullariyla saglanmaktadir. Yapinin yeniden kullanimai ilkesi ise
mevcut malzemelerin kullanilmasi ilkesiyle, yapim atiklari yonetimi kosulu da sifir
atik seviyesine ulasmaya calismak kosulu ile ortiismektedir. Leed’ in kaynaklarin
yeniden kullanimi ve geri doniisiim icerigi kriterleri, Asla’ da mevcut malzemelerin
kullanilmas: ve malzemelerin yasam dongiisiinii dikkate almak Kriterlerine karsilik
gelmektedir. Yerel malzemelerin kullanimi basligi, yerel ve siirekliligi olan
malzemelerin satin alinmasi basligi ile aymi igeriktedir. Asla’ nin malzemelerin
yasam dongiisiinii dikkate alma, sifir atik seviyesine ulagmaya ¢alismak, kentsel 1s1
adas1 etkisini ve hava kirliligini azaltmak bagliklari, Leed’ in sertifikali ahsap
basligina karsilik gelmektedir. Leed’ deki yerel malzemelerin kullanimi konusu,
Asla’ da (hidrolojik yapinin) kullanilan suyun temizlenmesi ve yonetimi, (toprak
durumunun) kompost kullanimi, (vejetasyon yapisinin) mevcut bitki Ortiistiniin

korunmasi ve kullanilmasi bagliklari ile de saglanmaktadir.
Hava kalitesi

Leed’ in hava kalitesi kriteri Asla’ daki malzemeler kriterleriyle en fazla
ortaklik icermekte olup ikinci olarak vejetasyon kriterleriyle ¢akismaktadir. Oncelik
kullanilan malzemelerin kimyasal ve kirletici yoniinden degerlendirilmesi ile hava
kalitesi ve 1s1 adasi etkisinin azaltilmasi yoniindedir. Ikinci olarak bitkilendirme
yontemleriyle hava kalitesini saglamak konusu gelmektedir. Asla’ nin malzemeler
kriterleri olan mevcut malzemelerin kullanilmasi, yerel ve siirekliligi olan
malzemeler satin alinmasi, malzemelerin yasam dongiisiinii dikkate almak, sifir atik
seviyesi ulagsmaya calismak, kentsel 1s1 adasi etkisini azaltmak ve hava kirliligini
azaltmak basliklar1 Leed’ in minimum i¢ hava kalitesi performansi, tiitiin duman
kontrolli, CO, kontrolii, verimli havalandirma, yapim asamasinda hava kalitesi
yonetimi, low-e malzemeler, kimyasal ve kirletici kontrolii, sistemlerin kontrol
edilebilirligi, 1s1 ve nem kontrolii, giin 151831 ve manzara bagliklarina karsilik

gelmektedir. Asla’ nin enerji tiikketimini azaltmak i¢in bitkilendirme ve dogal yagami
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minimum kesintiye ugratma basliklari, Leed’ in minimum i¢ hava Kkalitesi
performansi, tiitin dumani1 kontrolii, CO; kontrolii, verimli havalandirma, yapim
asamasinda hava kalitesi yonetimi, kimyasal ve kirletici kontrolii ve 1s1 ve nem

kontrolii bagliklariyla eslesmektedir.

Asla daha teknik yonden ele alirken Leed, manzarayr da birlikte diisiinen
insan merkezli kriterler getirdigi goriilmektedir. Manzara goriiniimleri gibi disariya
yonelik unsurlar1 giin 15181 ile ele alir. Giin 15181 korunurken manzara etkisini yok

etmeyecek sekilde tasarlamak gerekmektedir.
Yenilik ve Tasarim Stireci

Leed’ in tasarimda yaraticilik kosulunu Asla’ nin giivenli alanlar olusturma,
dogal goriintiilere odaklanma, kiiltiir ve tarihi canli tutma, zihinsel, sosyal, fiziksel
aktiviteler kriterleri saglamaktadir. Burada Leed kosulun saglanmasini tasarimcinin
yetenegine birakmaktadir. Asla’ da ise yukaridaki kosullarin ayri ayri olusturulmasi

istenmektedir.
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3. FIZIKSEL CEVRE KONTROLU PARAMETRELERI
ACISINDAN SURDURULEBILIRLIK

Fiziksel ¢evre kontrolii parametrelerinin tasarimlarda siirdiiriilebilirligi
saglamasi bu arastirmada iizerinde calisilan konu olarak ele almmistir. Oncelikle
fiziksel cevre kontroliiniin nasil saglandigi ve hangi unsurlara bagli oldugu

arastirilmistir.
3.1.  Fiziksel Cevre Kontrolii Parametreleri

Yapilarin iginde pek ¢ok farkli eylemler yapan insanlar i¢in farkli farkli fiziki
ortam kosullar1 saglanmasi gerekir. Yapi icindeki eyleme ve kullanicilarin 6zelligine
gore daha sicak veya daha soguk, aydinlik veya daha karanlik, sessiz veya sesli
ortamlar olusturulur. Biitiin bu durumlar, yasli-gen¢, kadin-erkek, saglikli-sagliksiz
bireyler i¢in farklilik gosterir. Bir i¢ mekanda insan1 ¢evreleyen ve yakindan saran bu
etkenler biitiiniine ‘fizik ortam’ denir. Bu tanima gore fizik ortamin 6geleri ses ve
giiriiltii, 151k, hava sicakligi, 1sinimsal 1s1 aligverisi, hava devinimleri, i¢ yiizey
renkleri, glines 1sinimlarinin etkisi ve solunan havanin ozellikleri (kirliligi, tazeligi,
kokusu vb.) olarak karsimiza ¢ikmaktadir. Bu etkenler insanin yasantisini ¢ok énemli
Olciide etkiler ve verimli ya da verimsiz, basarili ya da basarisiz, saglikli ya da

sagliksiz olmasina yol agar (Sirel, 1993).
3.1.1. Giinesten Yararlanma

Giinesin giin igerisindeki ve yilin farkli mevsimlerindeki hareketi giinesten
yararlanmada ¢ok Onemlidir. Glinesin yatay diizlemle yaptigi a¢i siirekli degisir.
Ornegin Istanbul’ da Haziran aymnda giines kuzeydogudan dogar, kuzeybatidan batar,
dogdugu yer ile battig1 yer arasindaki giin yayinin agis1 24 derecedir (Sekil. 1).
Giinesin yiikseklik agis1 6glen vakti yaklagik 72 derecedir (Sekil. 2). Aralik ayinda
ise giines giineydogudan dogar ve giineybatidan batar, glinesin dogus ve batis noktasi
arasindaki yayin acis1 yaklagsik 12 derecedir (Sekil 1) Giinesin yiikseklik agis1 6glen
vakti yaklagik 27 derece olur(Sekil. 2).
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Sekil. 1. Giin uzunluklarimin mevsimlere gore degisimi

Kaynak: Seckin, N. P., .Se(;kin, Y. C. ve Seckin, O. B. (2011). Siirdiiriilebilir Peyzaj
Tasarimi ve Uygulama Ilkeleri (1. Basim). Istanbul: LiteratiirYayinlari.

3.1.1.1. Pasif Iklimlendirme

Pasif 1sitma sistemleri mekanik kullanmadan, gilines radyasyonunun
ozelliklerinden yararlanarak gelistirilen sistemlerdir. Gilines radyasyonunun
tutulmasi, depolanmasi ve i¢ mekanlara aktarimi dogal yontemlerle saglanmaktadir.
Bu dogal yontemler, 1s1 tutuculart (insaat malzemeleri) ile 1sinin konveksiyon
(tasinim)  ve kondiiksiyon (iletim) yardimiyla i¢ mekanlara aktarimi ile

gerceklestirilmesidir. Pasif sistemler, iki boliimde incelenebilir (Goksu, 1993):

. Dogrudan Kazang Yontemi: En basit sekilde giinesten yararlanma
yontemidir. Giines isinlarinin dogrudan i¢ mekanlara aktarilmasi ile olur. Burada
binanin mimarisinin, i¢ mekanlara giinesi alabilecek sekilde diizenlenmesi
gerekmektedir (Sekil. 2). Bu sistemde giines 1sinlar1 bina i¢ine higbir aract mekan
veya sistem olmadan alinmali ve bu 1sinlarin i¢ mekanlar i¢inde hem tutulmasi hem

de depolanmas1 gerekir. Burada binanin kendisi giines toplayici olarak gorev yapar.
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I¢c mekanlara dogrudan giines 151n1mu, giiney cephesine yerlestirilen saydam yiizeyler
(pencereler) yoluyla gergeklestirilir. I¢ mekanda alinan cesitli dnlemlerle bu 1simlar
emilir (geriye donmesi engellenir) ve belli oranda depolanir. Burada kullanilan

yontem bina i¢inin bir ‘sera’ gibi kullanilmasidir (Goksu, 1993).
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Sekil. 2. Dogrudan kazang yontemi

e Dolayli Kazang Yontemi: Isinim ve 1sil kazanglar bir tampon bdlge
yardimiyla elde edilir. Bu yontemde, gilines radyasyonu dogrudan igeriye
alinmamakta, bina ile dis mekan arasinda olusturulan ara mekanlar sayesinde enerji
elde edilmektedir. Bu ara mekanlar giines 1isinimimi emici ve depolayici nitelikte
olmalidir. Dolayl kazang i¢in gelistirilmis pek ¢cok 6rnek bulunsa da bunlar ii¢ ana
baslikta 6zetlenebilir (Goksu,1993):

a) Termal duvar yontemi,
b) Termal gat1 yontemi,
c) Sera yontemi.

a) Termal duvar yontemi: Is1 emici duvar ile duvar oniine yerlestirilmis
saydam bir tabakadan olusur. Termal duvar, su, briket, kerpi¢ ve beton gibi
malzemelerden yapilabilmektedir. Trombe Duvari (Kagir Termal Duvar), Trombe-
Michele miihendisleri tarafindan gelistirilmis bir sistem 6nerisidir (Sekil. 3). Binanin
giiney cephesindeki duvarlar kalin duvar seklinde, ¢evreden izole edilmis ve 30-40

cm kalinliginda yapilmaktadir. Onlerine konan ¢ift camdan gecen 1sinlar siyaha
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boyanmis duvara g¢arparak emilmekte, cam-duvar arasindaki havayi ve duvari
1sitmaktadir. Duvarin kalinligt 1s1 depolamasi i¢in ve 1siin geciktirilerek i¢ tarafina
aksam saatlerinde varabilmesi i¢in hesaplanir. Cam-duvar arasindaki isinan hava
yiikselmekte ve iist deliklerden igeri girmektedir. Alt delikler ise soguk havanin
girisleri i¢indir. Bu olay, fizigin termosifon olay1 ile kendiliginden olusmakta,
aradaki hava i¢ mekanlara girerek, diger duvarlarda depolanmaktadir. Trombe
duvarinin en 6nemli 6zelligi, ara delikler kapatildiginda 6zellikle gece saatlerinde
¢ok iyi bir izolasyon saglanmis olmasidir. Cift cama ilave olarak ara bosluktaki

hareketsiz hava ve kalin termal duvar, 1s1 kagisini 6nemli Ol¢lide azaltmaktadir.
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Sekil. 3. Trombe duvari yontemi

b) Termal cati yontemi: Catinin giines enerjili bir sistem olarak
kullanilmasidir. Dogrudan radyasyonu emen ve depolayan bir c¢at1 yapilmasi ve bu
biriken enerjinin 1s1 radyasyonu ile iceri alinmasi prensibine dayanir. California

Atascadero’ da Harold Hay (1967) tarafindan yapilan evlerde, plastik siyah torbalar
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icindeki su, ¢elikten yapilmig ve tavani olusturan bir muhafaza igine konmakta; kis
aylarinda giindiiz saatlerinde muhafazanin st kapag acilarak 1s1  suda
depolanmaktadir. Gece kapak kapatilarak biriken 1sinin disar1 ¢ikmasi onlenmekte,
bu 1s1 evi 1sitmaktadir. Yazin gece saatlerinde, acilan kapak gokyiizii radyasyonu
etkisiyle sogumakta, giindiiz kapatilarak hem evin asir1 sicaktan korunmasi hem de

biriken soguk radyasyonla evin 1sisini diigiirmesi saglanmaktadir (Sekil. 4).
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Sekil. 4. Termal ¢at1 yontemi

C) Sera yontemi: Binanin giiney cephesi sera seklinde yapilmakta ya da
sonradan ilave sera yapilmaktadir. Mimaride sera kullamimi sera etkisi ilkesine
dayanmaktadir (Sekil. 5). Isin olarak gelen radyasyonun biiyiik boliimii camdan
ge¢mekte, iceride bulunan materyaller tarafindan emilerek uzun dalga radyasyona
(1s1 enerjisine) doniismektedir. Ancak bu radyasyon camdan geriye ¢ikmamaktadir.
Serada 1s1 tutulmasini ve depolanmasini saglayan ara duvarlar ya da désemeler, 1sinin
iceriye aktarilmasi, 1sinin uzun siire (gece saatlerinde) kullanilmasini, binadan

konveksiyon yoluyla 1s1 kayiplarinin azaltilmasini saglarlar.
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Sekil. 5. Sera yontemi
3.1.1.1. Aktif Iklimlendirme

Bu sistemin aktif 6zelligi, mekanik bir diizenek gerekli olmasindandir. Her
tiirli toplaglar aktif sistem i¢inde uygulanabilmektedir. Bunlar, havali sistemler ve
sulu sistemler olarak iki baslikta incelenebilir. Sistem olarak enerjiyi tutan ve
depolayan sistemler ile bina 1sitma sistemleri kullanilir. Genelde enerjiyi emen
gelismis toplaglar kullanilir. Bu toplaglarda 1sitilan su veya hava, aninda veya daha
sonra kullanilmak i¢in depolanir. Aktif sistemlerde en 6nemli diger konu ise, 1sinin
depolanmasi i¢in gelistirilen yontemlerdir. Isty1 uzun siire depolamak c¢ok zordur.
Cok 1iyi izole edilmis olmasi ve tercihen toprak altinda veya bodrum katlarda
bulunmasi gerekir. Depolamada, ucuz oldugu i¢in, ¢akil tas1 veya su
kullanilmaktadir. Depolamanin biiytikliigii, depolanacak 1sinin miktari, derecesi ve
depolama siiresine bagli olarak hesaplanir. Aktif sistemlerde en O6nemli konular

asagidaki gibidir (Goksu, 1993):

e Yeteri kadar kollektdr kullanarak, 1sitma igin yeterli enerjiyi toplamaktir.
Bunun i¢in iklim faktorleri yaninda aylara gore gelen giinlilk radyasyon miktarlari
dikkate alinir ve kollektor alani hesaplanir. Kollektor alan1 bolgelere gore ayr1 ayri
hesaplanmalidir. Ornegin 40 kuzey enleminde 100m? alan i¢in 40m? kollektdr alant

gerekebilir.

e Aktif 1sitmali bir binada, izolasyon ¢ok oOnemlidir. Giines enerjisi diisiik
sicakliklarda elde edildiginden bina ¢ok iyi izole edilmis olmalidir. Pencere ve kap1

alanlar1 toplam alanin %20’ sini gegmemeli, camlar 2 veya 3 kat olmalidir.
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e [Isinin kazanilmasi yaninda korunmasi da ¢ok Onemlidir. Sulu veya havali
sistemlerde elde edilen 1sinin, gece ve bulutlu giinlerde de kullanilabilmesi, 1sinin
depolama performansi ile yakindan ilgilidir. Glines enerjisi ile 1sitilan hava veya su
cok iyi yalitilmis ve miimkiinse toprak altinda, tanklarda veya c¢akil yataklarda

muhafaza edilir.
3.1.2. Giinesten Korunma

Yapilarda giines 1sinimlarinin etkilerinden korunmak i¢in en etkili kontrol
yontemi, giines 1sinlarmin yapi kabugu diizenlemede (camlar) ve kabuk igerisinde
(perde, jaluzi) kontrolinden once yap1 kabugunun disinda durdurulmasi ile
saglanabilmektedir. Yakalanan 1sinlarin yansitilarak geri atilmast mevsimlik giines
yorlinge ve agilarma gore giines kontrol elemanlarinin esnek ve hareketli olmasi
giines kontroliiniin performansini artirmaktadir. Bu nedenle binanin yeri, konumu,
enlemi, yonelimi, etkin bir glines kontrol sisteminin tasarlanmasi agisindan ¢ok
onemlidir. Giines kontroliinde, giines kiricilar, kepenkler, storlar, tenteler, jaluziler
ve perdelerin yani sira derin balkonlar, yatay sagaklar, dikey giines kiricilari, kanat
duvarlari, yatay ve dikey elemanlar kullanilmaktadir (Utkutug, 2007).

Giines kontrol elemanlarinin yapinin igerisinde veya disarisinda bulunmasi
enerji miktarin1 ¢ok biiyiikk oranda etkiler. Yapi1 disarisinda yer alanlar kontrol
elemanlari, glines 1ginlarini igeri almadan kestikleri ve sera etkisi olusturmadiklar
i¢in ¢ok daha etkilidirler (Sekil. 6). Fakat dis ortamda giinesin de hareketli oldugu ve
hep ayni acida yer almadig1 hesaplanir ise yapr disinda yer alan gilines kiricilarin
giinesin konumuna gore hareketli olmas1 veya agilar hesaplanarak yerlestirilmesi

gerekir.
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Sekil. 6. Giinesten korunma
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Danimarka‘da AB enerji performansi kapsaminda, yapinin cephesindeki kap1
ve pencere agiklik alanlariin, toplam 1sitilan déseme alaninin %22 sini gegmemesi,
Pencere U degeri hesaplamanin 6n kosulu olarak gosterilmektedir. UKACE’ nin
(United Kingdom Association for Conservation of Energy) agiklamasinda ise
pencerelerin taban alanin %25‘inden daha azini olusturdugu durumda duvarlarda
daha az 1s1 yalitim1 yapilmasina izin verildigi belirtilir. Kii¢iik pencereler giinesten
enerji kazancinmi ve dogal aydinlatma seviyesini olumsuz yonde etkileyeceginden

pencere boyutlar1 bu baglamda ele alinmalidir (Soysal, 2008).
3.1.3. Giiriltiiden Korunma

Giriltiiniin  insanlara verdigi rahatsizlik ve zararin Onlenmesi ya da
azaltilmas icin alinacak Onlemlerin basarisi, en basta, s6z konusu giiriiltiiniin tiim
ozelliklerinin kesin bir bicimde bilinmesine baghdir. Yanlis ve / ya da eksik verilerle
dogru bir ¢dziime ulasmak ancak bir rastlanti sonucu olabilir. Olgme, kuskusuz
nicelik ile ilgilidir. Giiriiltiiniin niteliginin anlagilmasi ise, degisik tiirden dlgmelerin
bir arada yapilmasi ile olur. Ses enerjisi mekan sinirlarint (déseme, tavan, kapil
kapisiz, pencereli penceresiz duvarlar, camekanlar, hafif bolmeler vb.) genelde dort
bicimde geger: Deliklerden ve araliklardan gecis, ses titresimlerinin molekiilden

molekiile gegisi, cidar (b6lme) titresimi ile gegis, dolayl gecis (Sirel,1993).
Giiriiltii denetimi;

e Gereksiz giiriiltii kaynaklariin ortadan kaldirilmasi,

e Gerekli olanlarin giiriiltiilerinin azaltilmasi,

e Giiriiltiiniin ¢evreye yayilmasinin onlenmesi gibi birbirini izleyen
asamalarin sirayla ele alinmasini gerektirir. Ses yalitimi, giiriiltii denetim planinin bu
adimlariin, sonuncularindan biridir. Yani bir biitiin planin belli bir boliimiidiir ve hig
bir zaman tek basina ele alinmamali, olaya bir giiriilti denetim plam ile
yaklasilmalidir. Trafik, sanayi, insaat ve benzeri giiriiltilerden yapilarin i¢indeki
teknik donanim giiriiltiilerine, komsu giirtiltiilerine kadar her tir giirtiltiiniin kot

etkileri ancak bodyle bir ¢alisma sonucu en az harcama ile yeterince azaltilabilir
(Sirel,1993).
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Arnidag, 2000°e gore yap1 dis1 giiriiltiiler:

1. Trafik ve tasimacilik-ulasim giiriiltiisii,
2. Sanayi giirtiltiisii,

3. Yapi-santiye giirtltiileri,

4. Acik hava etkinliklerinden kaynaklanan giiriiltiiler olarak dort ana
baslikta toplanir.

Yap1 kabuguna gelen giiriiltii diizeyini etkileyen dis etkenler, uzaklik, havanin
molekiiler yutuculugu, atmosfer ve iklim kosullari, bitki ve zemin ortiisii, topografik

durum, engeller olarak siralandirilmistir (Serethanoglu, 1988).

Giriiltii denetiminde, dis etkenlerden ‘engeller’ olduk¢a onemlidir. Giiriilti
kaynagi ile yap1 arasinda yer alan engeller giiriiltiiniin azalmasinda oldukga etkili
olabilir. Bu etkilemede engellerin kaynak ve aliciya olan uzakliklari, yiikseklikleri,
uzunluklar1 ve nitelikleri rol oynar. Bunlara bagli olarak kaynaktan aliciya gelen
giiriiltli, engel nedeniyle kirmarak engelin arkasinda akustik golge denilen bir bdlge

olusturur. Sekil. 7° de sematik olarak gosterilmistir (Aridag,2000).

Ses kaynagi Engel Golge

Sekil. 7. Giiriiltii - akustik golge - golge bolgeleri

Kaynak: Aridag,L. (2000). Hastanelerde Akustik Sorunlar ve Denetimde Temel
llkeler. Yaymnlanmamis Yiiksek Lisans Tezi, Yildiz Teknik Universitesi.

A- Dolaysiz giiriiltii bolgesi (Yeginlik uzakliga bagl olarak azalir)

B- Kirinmais giiriiltii bolgesi
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Giiriiltl diizeyini etkileyen engeller, yapay veya dogal olabilir(Aridag, 2000):

a) Dogal engeller: Genellikle arazinin dogal yapisindan yani, topografik
durumdan kaynaklanan dag, tepe, orman gibi giiriiltii kaynagi ile alici arasinda yer
alan engeller, dogal engel niteligi tasimaktadir. Topografik durum (dag, tepe gibi yer
bicimindeki 6zellikler) ¢ogu kez dogal engel niteligi tagidig i¢in, giiriiltii kaynagi ile
yapt arasinda yer aldig1 zaman, giiriiltiiniin azalmasinda olumlu etki yapar. Dogada
var olmayan fakat, degisik amaglarla olusturulabilen vadiler, timsekler gibi dogal
ortiideki degisiklikler de dogal engel niteligi tastyarak giiriiltiiniin azalmasinda etkili

olur.

b)

o o)

Sekil. 8. Trafik Giiriiltiisiiniin Engellenmesi

Kaynak: Aridag,L. (2000). Hastanelerde Akustik Sorunlar ve Denetimde Temel

llkeler. Yaymnlanmamis Yiiksek Lisans Tezi, Yildiz Teknik Universitesi.
a) Binalar
b) Koruyucu duvar ve tiimsekler

C) Egik yiizeyler veya derin yataklar
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Giiriiltiyii azaltmada bitkilerin kullanimi en etkin yoldur. Bitkilerle birlikte
kullanilacak duvar ya da tepe gibi yapilar ses dalgalarin1 absorbe eder ya da
yansitirlar. Yaprak veya toprak gibi yumusak unsurlar sesi absorbe ederken duvar

gibi sert unsurlar ise sesi yansitarak yon degistirmelerini saglarlar (Geng, 2006).

Yollarda karsilikli agag dizileri olmast durumunda, eger bu agaglar, oldukca
yiiksek ve bol yaprakli ise yap1 yiizlerinden yansimay1 engelledigi ve belli oranlarda
da araglardan ¢ikan sesin yutulmasinda etkili oldugu ve bir tiir engel niteligi tagidigi
icin ses diizeyinin 2-5dB dolaylarinda azalmasini saglar. Kisin yapragin1 doken

agaglar i¢in bu etkinlik ortadan kalkar (Sekil. 9).

Teus

Sekil. 9. Aga¢ — Yol Giiriiltii iliskisi

0dB L;‘" R

Kaynak: Aridag,L. (2000). Hastanelerde Akustik Sorunlar ve Denetimde Temel
Ilkeler. Yaymlanmamis Yiiksek Lisans Tezi, Y1ldiz Teknik Universitesi.

b) Yapay engeller: Giiriiltii kaynagi ile alic1 arasindaki duvar, yapi, levha
gibi kat1 engeller, yapay engel olarak tanimlanir ve niteliklerine gore, giiriiltiiniin
alictya ulasirken azalmasinda etkili olur. Engellerin olusturdugu akustik golge
bolgesi, giiriiltii denetimi yoniinden kimi zaman olduk¢a Onemli yararlar saglar

(Aridag, 2000).
3.1.4. Is1- Nem - Iklimlendirme

Ismin fiziksel ortamda hareketi ii¢ sekilde gergeklesmektedir. Bunlar

kondiiksiyon, konveksiyon ve radyasyondur.

Kondiiksiyon (Ist iletimi): Bu sekilde 1s1 transferinde madde titresim veya
molekiil hareketi ile bitisigindeki soguk olan diger molekiile etki eder ve 1s1y1 ona

aktararak pargalar arasinda bir kinetik enerji akisit saglar. Wachberger’ a gore 1s1
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iletimi, sicak taraftan soguk tarafa dogru olmaktadir. Sekil. 10’ de kondiiksiyon

mekanizmasinin nasil isledigi kabaca gosterilmektedir (Lakot, 2007).

Sekil. 10. Kondiiksiyon (1s1 iletimi)

Konveksiyon (Tasinim/Siirekli Dolagim): Wachberger’ a gore konveksiyon
olarak tanimlanan olay, kondiiksiyona ilave olarak sicak molekiillerin yayilmasi ve
soguk molekiiller ile yer degistirmesi suretiyle isinin, sivi veya gaz akiskanlar
bilinyesindeki gecisidir. Sekil. 11°de bu sistemin nasil g¢alistigi gosterilmektedir
(Lakot, 2007).

Sekil. 11. Konveksiyon (tasinim)

Radyasyon (Is1 Isimmimi): Wachberger’a gore iletim ve tasimim ile 1s1

transferinde, 1s1 maddenin i¢inden gegerek iletilir. Isinim yolu ile 1s1 gegisinde ise 1s1
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elektromagnetik dalgalar ile etrafa yayilir (Sekil. 12). Isinim ile 1s1 gegisi arada
tasiyict bir maddeye ihtiyag duymadan meydana gelmektedir. Is1 gegisinde aradaki
tasiyici madde, kat1 veya sivi oldugunda ge¢is miimkiin degildir. Ancak arada bir gaz

bulundugu zaman 1sinin 1sinim ile gegmesi miimkiindiir (Lakot, 2007).

1N

Sekil. 12. Radyasyon (1s1nim)

Yapilarda hava sirkiilasyonu basing veya sicaklik farkindan kaynakli hava
hareketleri ile gergeklesir. Havayr negatif basing agikliklardan almak ve pozitif
basing acikliklardan bosaltmak havalandirmay: gii¢lendirir. igeri alman havanm
baska bir agikliktan disar1 verilmemesi hava sirkiilasyonunu azaltmaktadir. Havanin
digsar1 verilmesi, igeri aliman noktanin karsisindaki uygun basing alanlarina
yerlestirilen agikliktan olursa hava degisimini hizlandirir. Havanin serinletici
etkisinde hava hizi, hava degisim miktarindan daha 6nemlidir. Karsit yiizeylerde esit
alanda havalandirma agikliklari ile diizgiin hava akimlart olusturulabilir. Etkin bir
hava dolanim1 saglamak i¢in havalandirma agikliklar1 duvarin ortasinda olmali ve
hava akimi yasama bolgesine yonlendirilmelidir. Pencereler digindaki sagaklar da
havayr yakalayip igeri yoOnlendirmekte ve hava akiminin olusmasma katkida
bulunmaktadirlar. Pencerelerin karsilikli duvarlara yerlestirildigi durumlarda bina
hakim rilizgar aksina hafif acili oturacak sekilde yerlestirmelidir. Baca etkisi dogal
konveksiyon yolu ile havalandirmay: zenginlestirir. Etkinin giiclenmesi i¢in hava
giris ¢ikis alanlar1 genis, aralarindaki diisey kot farki olabildigince fazla olmalidir.

Havanin diisey yondeki hareketinin engellenmemesine dikkat edilmelidir. Isitma
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gerektiren donemlerde de baca etkisi ve dogal havalandirma 6nemli 1s1 kayiplarina
ugradigindan, kontrollii yapilmali ve atilan havadan enerji geri kazanilmalidir

(Soysal, 2008).

Peyzaj tasarimlarinda bitki kullanimi ile evlerin yazin serin, kisin ise daha
sicak olmasi saglanabilir. Ornegin evin giiney cephesinde yaprakli tiirlerin tercih
edilmesi ile yazin bunun golge etkisinden faydalanilir, kigin ise yapraklar dokiildiigi
i¢cin evin i¢ine daha fazla giines 15181 ulasir. Boylece yazin sogutma, kisin ise 1sitma
ihtiyac1 azalir, dolayisiyla fosil yakit kullanimi da azalmis olur. Bu amagla
kullanilabilecek diger bir tasarim 6gesi de pergola ve sarilici bitkiler olabilir. Benzer
sekilde cati bahgelerinin izolasyon etkisi ile yaz aylarinda binalarin sogutulma
ihtiyac1 azaltilabilir. Yine bitki se¢ciminde yurt disindan ithal edilen bitkiler yerine
tilkemizde {iretilen tiirleri tercih etmek de karbon salimlarini azaltir. Yaz aylarinda
rlizgarin serinletici etkisini arttiracak, kigin ise azaltacak dnlemler, riizgar perdeleri,

agac ve ¢al1 gruplari kullanilarak alinabilir (Tolunay, 2011).

Ilkimsel faktorleri etkileyen bitkilerin tiir ve cins 6zelliklerinin disinda
geometrisi, kullanim diizeni, boyu, iletkenlik durumu, gecirgenlik durumu ve
yapraklilik durumu da gilines 15181 kontrolii ve riizgar kontroliinde de onemli
faktorlerdir. Bitkilerin saydigimiz bu o6zelliklerine gore goélgeleme, yilizey sicaklik
kontroli, yer diizeyi sicaklik kontrolii, yansitma ve riizgar kontrolii etkileri Tablo. 2’

de ve sekil. 13, 14 |15, 16’ de gdsterilmistir.
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Tablo. 2. Mikroklimatik Kontrol Icin Bitkisel Elemanlarin Karakteristik

Ozellikleri
1 2 3 4 8 3 7 B
Situn d ele ® b
Coarmatr Piramidal ALIR AR AN IE BE AN
earmetri
Haorizantal L] @
CQval [ ] L BN " JE BL. o L
Davarml ° o B ele L el e
Kullanim
Dozeni =0 | Dizensiz ®
Grup LA BE BE B B BE 3R .
Yitksek ® L BN BN BN
Orta AN BE BE BE BE BE BE |
Boy Disak ‘IR A RE BE BEK K |
ok Dagik . BN BE ] &)
Yiksek
lletkenlik Orta @
Diigiik | |® | @
Yitksek ®
Gegirgenlik Orta (o ®
Digik e e [ ]
Yapraklillk  m——— Yaprak Doken AL AL 1@ ® ele
Herdem Yesgil . JK B B BN BN BE 3K .
1 Gélgeleme 5 Rozgar Kontrold- Engelleme
2 Yuzey Sicaklik Kontrold & Ruzgar Kontroli- Saptima
3 Yer Duzeyi Sicakhik Kontrolo 7 Riizgar Kontrold- Filtreleme
Y
A 8 Ruzgar Kontrold- Yonlendirme
Kaynak: Scudo, G. (2002). Thermal Comfort, Built Environment

Sciences&Technology, Milano.
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G
= i, *’ ’ - rﬁ = ’

7 4

Sekil. 15. Mekanin hemen oniinde engelleyici bitkiler

G
Sekil. 16. Kademeli agaclandirma

Kaynak: Hillmann, G. , Nagel, J. and Schreck, H. (1983). Klimagerechte und
Energiesparende Architectur|| erlag C.F. Miiler, Kalsruhe, 3:1-15.
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3.2.  Genel Degerlendirme

Fiziksel ¢evre kontrolii parametreleri ile enerji tasarrufu saglanmakta, saglikli
ortamlar olusturulmakta ve hava Kalitesi arttirllmaktadir. Bu sayede sera gazi
salinimlar1 miktar1 asag1 ¢ekilmekte, dogal enerji kaynaklarindan faydalanilmakta ve
stirdiiriilebilir alanlar olusturulabilmektedir. Bu baglamda siirdiiriilebilir sertifika
sistemleri ile ortak sdylemlere sahip olacagi Ongdriisii ile bu arastirma yapilmistir.
Stirdiirtilebilir alanlar olusturma konusunda Asla ve Leed’ in karsilastirilmasi: daha
onceki kisimda yapilmisti. Bu boliimde ise Leed’ in kosullar1 ile Asla’ nin kosullar
arasinda ortaklik olan parametreler ele alinacaktir. Bu ortak parametrelerin fiziksel
cevre kontrolii yontemleriyle saglanip saglanamayacagi degerlendirilecektir. Tablo.
3’ de Leed ve Asla’ nin ortak kriterlerinin fiziksel ¢evre kontrolii parametreleriyle
karsilastirmas1 goriilmektedir. Tablo. 3 incelendiginde siirdiiriilebilir kosullarin
tamaminin fiziksel gevre kontrolii parametreleri ile karsilanmadigi goriilmektedir.
Tablo. 4’ de yalmzca fiziksel ¢evre kontrolii parametreleri ile ¢6ziimlenebilen
stirdiirtilebilirlik kriterleri goriilmektedir. Tablo. 3’ ten elde edilen Tablo. 5 te ise
fiziksel gevre kontrolii parametreleri ile karsilanamayan siirdiiriilebilirlik Kriterleri

yer almaktadir.
Arazinin siirdirtlebilirligi

Arazi siirdiiriilebilirligi kriterinin fiziksel ¢evre kontrolii parametreleri ile
kurdugu iliskiye baktigimizda, iklimlendirmenin arazi se¢imi asamasinda ele
alinmasi, tasarim kararlarinin dogal c¢evre verileri ile birlikte irdelenmesinin gerekli
oldugu goriilmektedir. Hidrolojik yap1 alt bashiginda erozyon kontrolii ile hidrolojik
islevin korunmasi kriterleri, fiziksel cevre kontrolii parametrelerinden sadece
iklimlendirmede karsiligin1 bulmaktadir. Toprak durumunda ise zarar gormiis
arazilerin ve toprak sagliginin iyilestirilmesi konusu da fiziksel ¢evre kontroliinde
iklimlendirme parametresi ile degerlendirilmektedir. Giinesten yararlanma, giinesten
korunma ve giiriiltiiden korunma parametrelerinde, hidrolojik yap1 ve toprak durumu
konular1 ¢oziimlenememektedir. Arazinin siirdiiriilebilirligini vejetasyon yapisi
yoniinden ele aldigimizda zarar gérmiis arazilerin iyilestirilmesi ve dogal yasamin

korunmasi agisindan iklimlendirmenin 6nemi goriilmektedir.
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Tablo. 3. Asla ve Leed Ortak Siirdiiriilebilirlik Kriterleri ile Fiziksel Cevre
Kontrolii Parametreleri Analizi
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Gene ayni baslik altinda 1s1 adast etkisini ve enerji tiiketimini azaltici yondeKi
fiziksel cevre kontrolii parametreleri olan gilinesten korunma ve iklimlendirme
yontemleri olarak ©One c¢ikmaktadir. Burada giinesten yararlanma ve giiriiltiiden
korunma parametreleri arazinin siirdiiriilebilirligindeki  vejetasyon  yapisini
etkilememektedir. Malzemeler kriterinde kentsel 1s1 adasi etkisini azaltici olarak
giinesten korunma ve iklimlendirme parametreleri etkili olurken arazi gelisiminde
hava kirliligini azaltic1 olarak iklimlendirme parametresi goriilmektedir. Malzemeler
bashginda giinesten yararlanma ve giiriiltiiden korunma parametreleri, arazinin
siirdiiriilebilirligini saglayici etkili birer unsur olarak yer almamaktadir. Insan saglig
ve refahin1 saglayict glivenli alanlar yaratmak, fiziksel ¢evre kontrolii
parametrelerinin hepsinden faydalanilmasi ile miimkiin olmaktadir. Burada fiziksel
aktivite ve sosyal etkilesim alanlar1 olusturma amagh giiriiltiiden korunma etkili

olmaktadir.

Arazi siirdiiriilebilirliginin fiziksel gevre kontrolii parametrelerinin dordiiyle
de ilgili olmasi, mekansal kurguyu olustururken sistemin dogal cevre verileri ile
birlikte basta tasarim kararlar1 asamasinda ele alinmasini gerektirir. Siirdiirtilebilir
tasarimi olusturabilmek i¢in dncelikle proje alaninin siirdiiriilebilirligi irdelenmelidir.
Arazi se¢im asamasinda yapilacak dogru degerlendirmeler daha sonraki asamalarda

harcanacak enerjileri en aza indirir.
Su verimliligi

Vejetasyon yapisi, Su kullanimini azaltmak amaciyla degerlendirildiginde o
yere Ozgii bitki tirlerinin kullanimi, fiziksel ¢evre kontrolii parametrelerinden
iklimlendirme kosulu ile saglanmaktadir. Giinesten yararlanma, gilinesten korunma

ve giiriiltiiden korunma parametrelerinin konuya etkisi yoktur.

Yagmur suyu etkisi, toprak iistii sulart ve toprak alti sulari, fiziksel ¢evre
kontrolii parametreleri olarak ele alinmadigindan, bu faktorlerin siirdiiriilebilirlik

sertifikalar ile olan iliskisi 6nemli olmasina ragmen karsilastirilamamastir.
Enerji ve atmosfer

Vejetasyon bakimindan enerji tiikketimini azaltmak amaciyla bitkilendirme

konusu iklimlendirme, giiriiltiiden korunma ve giinesten korunma kosullar1 ile
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olusturulmakta iken giinesten yararlanma yonteminin giines 1s1gindan yararlanma ve
aydinlatma boyutunda etkisi vardir. Bdylece giiriiltii engelleyici ve giines 1s18inin
etkilerini kontrol edici enerji harcamasi azaltilmis olur. Malzemeler alt basliginda
minimum enerjiyi harcamak amaciyla 1s1 adasi etkisini azaltmak Kriteri, giinesten
korunma ve iklimlendirme parametreleri ile saglanmaktadir. Yap1 sisteminin gevreye
verdigi zarari engellemek ve hava kirliligini azaltmak amaciyla fiziksel cevre
kontrolii parametrelerinden bitki kullanimi ve riizgara goére konum yontemleri
etkilidir. Enerji ve atmosfer kriterine, fiziksel ¢evre kontrolii parametreleri agisindan
bakildiginda enerjiyi optimum diizeyde harcamaya yonelik olmasindan dolay1
glinesten yararlanma, gilinesten korunma, giiriiltiden korunma ve iklimlendirmeyle

iligkili oldugu goriilmektedir.
Malzeme ve kaynaklar

Vejetasyon yapisint mevcut bitki Ortlisinlin korunmast ve kullanilmasini
yerel bitki tirleri ile saglamak fiziksel c¢evre kontrolii parametrelerinden
iklimlendirme yontemi karsilik gelmektedir. Kentsel 1s1 adasi etkisini azaltict
sertifikali ahsap kullanimi ile yapay olarak giinesten korunma parametresi

saglanmustir.

Burada giiriiltiiden korunma konusundan bahsedilmemis olmasi goze
carpmaktadir. Ancak ses izolasyon malzemelerinin azaltilmasi oOnerilebilir. Bunu
saglamak i¢in yap1 disinda ses Onleyici engeller olusturulurken bitkisel engeller
tasarlanabilir. Ayni sekilde giines kirici malzeme miktarin1 azaltmak amac ile de

bitki ve agaglar kullanilabilir.
Hava kalitesi

Giines 1smlarinin radyasyon etkisi mekamin hava kalitesini etkilediginden
dolayt minimum hava Kkalitesini olusturmak amaciyla giinesten yararlanma
parametresi ile birlikte kontrollii olarak giinesten korunma ve iklimlendirme etkili
olmaktadir. Enerji tiiketimini azaltict amagla bitkilendirme ile fiziksel ¢evre kontrolii
paramertelerinden giiriiltiiden korunma ve iklimlendirme gergeklestirilmis olur.
Tiitin duman1 kontrolii, CO; kontrolii, verimli havalandirma, insaat yapim

asamasinda hava kalitesi yOnetimi, kimyasal ve kirletici kontrolii kriterleri riizgar
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kontroliinii saglayan bitki tirleri (Tablo. 2) ile saglanmaktadir. Ayrica 1s1 ve nem

kontrolii amagli bitki kullanilmaktadir.

Malzemeler kriteri yoniinden ele alindiginda, 1s1-nem kontrolii saglamak, giin
15181 ve manzarayi elde etmek ve hava kirliligini azaltmak amaciyla kontrollii olarak
giin 151¢1ndan faydalanmak ile giinesten korunmak ve iklimlendirme yontemleri etkili
olmaktadir. Burada hava kirliligini ve kentsel 1s1 adas1 etkisini azaltic1 yonde kontrol
edilebilir gilines koruyucu sistemlerin kullanimi1 yapay giines koruyucu yontemi

olarak karsimiza ¢ikmaktadir.

Insan sagligi ve refah1 agisindan ele alindiginda dogru gériintiilere
odaklanarak giin 15181 ve manzaray1r elde ederken giinesten kontrollii olarak

faydalanmak gerekir.

Fiziksel ¢evre kontrolii parametrelerinden giiriiltiden korunma ile
karsilagtirdigimizda iklimlendirme amaciyla bitki kullanimi, glinesin ve riizgarin

kontrolii gerekmektedir.
Yenilik ve Tasarim Sireci

Insan saghg ve refah1 kriterini olustururken giivenli alanlar olusturma, dogal
goriintiilere odaklanma, kiiltiir ve tarihi canli tutma, zihinsel yapilanma, sosyal
etkilesim ve fiziksel aktiviteyi saglama kosullarini giinesten kontrollii olarak
yararlanarak, giiriiltiiden korunarak ve iklimlendirme yontemlerini dogru sekilde
kullanarak yapiy1 ve ¢evreyi tasarlamak gerekir. Bu agidan yaraticilik, ele alinacak
tim fiziksel ¢evre kontrolii parametrelerinin siirdiiriilebilir sekilde tasarlamaya

yardimcet olmasini saglayabilmektir.
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4. SONUC ve ONERILER

Mimarlik alanindaki siirdiiriilebilirlik sertifika sistemi olan Leed ile peyzaj
mimarlig1 alanindaki siirdiiriilebilirlik sertifika sistemi olan Asla’ nin karsilastirmali
olarak incelenmesi sonucunda ortaya ¢ikan ortak stirdiiriilebilirlik Kriterleri ele
almmistir. Bu ortak Kriterler ile fiziksel ¢evre kontrolii parametreleri irdelenmistir.
Tim bu analiz calismasinda unutulmamalidir ki, belirlenen siirdiiriilebilirlik
kriterleri, Asla ve Leed’ in ortak sdylemlerinden yola ¢ikilarak olusturulmustur.
Yalnizca Leed veya yalnizca Asla’ nin kosullar1 tek basina fiziksel ¢evre kontrolii

verileri ile karsilastirilmamastir.
Arazinin siirdirilebilirligi

Bu bashik dogrultusunda fiziksel c¢evre kontrolii verilerinin, hidroloji ve
toprak parametrelerinin korunmasi konusunda ¢ok yetersiz kaldigi anlagilmaktadir.
Hidrolojik yapiy1 koruyucu, yagmur suyu yonetimini destekleyici, kullanilan suyun
temizlenmesi kosullarini saglayict oneriler getirmemektedir. Ayrica toprak durumu
konusunda saglikli topraklarin korunmasi, 06zelligini kaybetmis topraklarin
tyilestirilmesi, kompost kullanimi ilkelerinin gergeklestirilebilmesi hususlarina cevap
verememektedir. Vejetasyon yapisi ile ilgili arazi habitatini koruma, dogal yasami
kesintiye ugratmama, yangin hasarini 6nleme yoniinde yontemler sunmamaktadir.
Malzemeler basgligin1 irdeledigimizde ise insaat faaliyetlerinden kaynaklanan
kirliligin dnlenmesi ve arazi habitatin1 koruma yoniinden malzeme yagam dongiisiinii
dikkate alma ve sifir atik seviyesine ulagsma konularn fiziksel ¢evre kontrolii verileri

ile karsilanamayan 6nemli konulardan birisidir.
Su verimliligi

Hidrolojik yap1 bilesenlerinin tamami(verimli sulama sistemleri olusturma
yoniinde kullanilan suyun temizlenmesi, yonetimi ve en az su kullanimini saglamak
ve yenilik¢i atik su sistemleri alt basliklari, su kullanimini azaltici olarak yagmur
suyu yOnetimi ve yere Ozgii tiirlerin kullanimi), fiziksel ¢evre kontrolii verileri ile
sonuca ulastirilmasi gereken konular arasinda yer almaktadir. Asla ve Leed sistemleri
yoniinden belirlenen siirdiiriilebilirlik parametrelerinin su verimliligi ilkesi ile
fiziksel ¢evre kontrolii yontemlerinin higbir ortaklik icermemesi 6nemli bir eksiklik

olarak karsimiza ¢ikmaktadir.
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Enerji ve atmosfer

Hidrolojik yap1 ve toprak durumu basliklariin hi¢bir sekilde fiziksel cevre
kontrolii yontemleri ile saglanamadig1 goriilmektedir. Ayrica, malzemeler yoniinden
minimum enerji performansi, mevcut malzemelerin kullanilmasi, yerel ve siirekliligi
olan malzemelerin satin alinmasi, malzemelerin yagam dongiisiiniin dikkate alinmasi,
sifir atik seviyesine ulagmak, optimum enerji seviyesine ulagsmak, yenilenebilir enerji
kaynaklarinin kullanimi, yap1 sistemini olusturan ekipmanlarin ¢evreye verdigi zarari
azaltmak konularinda fiziksel ¢evre kontrolii verilerinin yetersiz kaldig

goriilmektedir.
Malzeme ve kaynaklar

Hidrolojik yap1 ve toprak durumu konularinin fiziksel ¢evre kontrolii ile
korunamayacag1 agikca ortadadir. Malzemeler bashigina bakildiginda ise, geri
donistiirtilebilir malzemelerin toplanmasi, malzemelerin yasam dongiisiinii dikkate
almak, sifir atik seviyesine ulagsmak, yapinin yeniden kullanimi, mevcut
malzemelerin kullanilmasi, yapim atiklar1 yonetimi, kaynaklarin yeniden kullanimu,
geri doniistiiriilmiis malzemelerle yapilmis iiriinlerin tekrar kullanilmasini, yerel ve
stirekliligi olan malzemelerin kullanilmasi, sertifikali ahsap kullanilmasi konulari
fiziksel ¢evre kontrolii yontemleri ile ¢cakismamaktadir. Buradan anlasildig: iizere
malzemeler baslig1 fiziksel ¢evre kontrolii verileri ile saglanamamakta olup yanlis
secilen malzeler sonucu mekanda olusacak hava kirliligi insan sagligin etkilemekte

ve siirdiiriilebilir alanlar olusturulamamaktadir.
Hava kalitesi

Vejetasyon yapist bakimindan dogal yasami minimum kesintiye ugratma
konusu, malzemeler a¢isindan ise low-e malzemeler ile kentsel 1s1 adasi etkisini
azaltma konusu fiziksel g¢evre kontrolii verileri ile karsilanamamaktadir. Isitma,
sogutma ve havalandirmay1 saglamak i¢in harcanan fosil yakit enerjisi dogrudan
tiketilmektedir. Oysa fiziksel ¢evre kontrolii verileri ile 1sitma, sogutma ve
havalandirma saglandiginda yenilenebilir enerji kaynakalarini dogal yollar ile

kullanarak siirdiiriilebilir mekanlar olusturulacaktir.
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Aragtirmada goriiliiyor ki; fiziksel ¢evre kontrolii yontemleri ile arazinin
stirdiirtilebilirligindeki toplam otuz iki kosulunun on ikisi saglanmakta olup geriye
kalan yirmi kosul saglanamamaktadir. Burada fiziksel c¢evre kontrolii
parametrelerinin hidrolojik islevlerin korunmasi, toprak durumunun korunmasi ve
malzeme kullanim1 konularinda gelistirilmesi gerekmektedir. Su verimliligi
konusunda yedi kriter belirlenmis iken fiziksel ¢evre kontrolii parametreleri bunun
yalnizca bir tanesini karsilayabilmektedir. Bunun sebebi, mevcut hidrolojik yapinin
ve yagmur suyunun elverisli sekilde planlanmasi Kriterlerinin fiziksel gevre kontrolii
parametreleri arasinda yer almamasidir. Enerji ve atmosfer yirmi yedi kriterden
olusurken, fiziksel g¢evre kontrolii parametreleri bunlarin ancak dokuz tanesine
karsilik gelmektedir. Enerjinin az kullanimi ile ilgili hidrolojik islevlerin yonetimi,
toprak koruma kosullar1 ve malzeme yonetimi konularina fiziksel ¢evre kontrolii
parametreleri yeterli 6lglide cevap verememektedir. Malzeme ve kaynaklar toplam
on sekiz kriterden olusmakta olup, yalnizca bir Kriter fiziksel ¢evre kontrolii
parametreleri ile saglanabilmektedir. Yerel malzemelerin kullanimi ve malzeme
yonetimi ile ilgili ¢aligmalarin gelistirilmesi gerekmektedir. Hava kalitesi konusunda
yirmi sekiz kriterin yirmi altis1 karsilanmaktadir. Iklimlendirme, giinesten korunma
ve ginesten yararlanma parametreleri ile hava kalitesinde iyi kosullar
saglanmaktadir. Yenilik ve tasarim siireci Kriterleri ise dort basliktan olusmakta olup
yaratict tasarimlara agik olmasi sebebi ile bu dort kriter de fiziksel gevre kontrolii

parametreleri ile saglanabilmektedir.

Analizlere bakildiginda anlasiliyor ki; arazinin siirdiiriilebilirligi, hidrolojik
yapinin korunmasi ve su verimliligi, toprak yapisinin korunmasi, enerji ve atmosfer,
stirdiiriilebilir malzemeler ve kaynak yonetimi konularinda fiziksel ¢evre kontrolii
parametreleri ¢oziim tretici degildir. Vejetasyon yapisinin korunmasi, insan sagligi
ve refahinin saglanmasi, hava kalitesi, yenilik ve tasarim siireci konularinin
¢oztimiinde ise fiziksel gevre kontrolii parametrelerine bagvurulabilir. Bu baglamda,
fiziksel ¢evre kontrolii yontemlerinin, mimarlik ve peyzaj mimarligi ara kesitindeki
strdiirtilebilirlik parametrelerinde yetersiz kalmakta oldugu anlagilmistir. Oysa
stirdiirtilebilirlik konusunda tiim parametrelerin yiiksek oranda saglanmasi ile daha
fazla basar1 elde edilecektir. Siirdiiriilebilirlik kriterlerini giines kontrold,
iklimlendirme ve giiriiltii kontroliine bagl fiziksel konfor kosullar1 ile en az enerji

harcayarak saglamak, oncelikle peyzaj tasarimi ile birlikte dis mekanda ve arazi

49



Ol¢eginde alinacak tasarim kararlartyla miimkiin olabilir. Bu durum giliniimiizde

tasarim parametrelerini peyzaj ve topografya merkezli olarak artirmay gerekli kilar.

Enerjinin etkin kullanim1 amaciyla giinesten yararlanma, giinesten korunma,
giiriiltiiden korunma ve iklimlendirme parametreleri fosil yakit kullanimi azaltilmig
olur. Vejetasyon yapisinin korunmasi, insan sagligi ve refahinin saglanmasi, hava
kalitesinin arttirtlmasi, yeni tasarimlar olusturulmasi Kriterleri de giines kontroli,
giiriiltii ve iklim kontrolii ile saglanabilmektedir. Ancak, arazi ve toprak yonetimi, su
yOnetimi, enerji ve malzeme yonetimi Kriterlerinde fiziksel ¢evre kontrolii

parametrelerinin gelistirilmesi yoniinde ¢alismalar yapilmalidir.

Stirdiiriilebilirlik; yap1 yapildiktan sonra teknik olarak ¢oziilmesi gereken
sorunlar degildir. Tam tersi tasarimin baslangi¢c asamasinda karar verilmesi gereken
tasarimi olusturan 6nemli kriterlerdir. Sonradan stirdiiriilebilir kriterleri uygulamaya
calismak beklenen sonuca ulasilmasii engeller. Ayrica zaman alict ve maliyeti
arttirticidir, hatta yeni imalatlar nedeniyle daha fazla enerji ve fosil yakit
kullanilmasina neden olacagindan dolay: siirdiiriilebilir olmasi konusunda iyi hesap

yapilmasi gereKkir.
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EKLER
Ek-1: Asla Uygulama Rehberi

Hydrology

Water is a limited resource that is essential to all life. At a time when demand for
water in the United States is up 209 percent since 19502, the typical single-family
suburban household uses at least 30 percent of their water outdoors for irrigation.
Meanwhile, in many older cities and towns around the country, rainfall is treated as
waste, to be funneled directly from roof gutters and paved surfaces to sewers, leading
to increased costs in stormwater management.

Rather than getting rid of stormwater as quickly as possible, a sustainable approach
to stormwater management involves finding ways to harvest it on site, using it for
irrigation, ornamental water features, and groundwater recharge. As the value of
water is recognized, the value of natural systems to store, clean, and distribute
available fresh water must also be recognized. Technology exists to integrate
systems that mimic nature's capacity to store, filter, and clean water.

Half of irrigation water can be wasted as a result of evaporation, wind and over-
watering, but weather-based irrigation systems can reduce irrigation water use by 20
percent or 24 billion gallons per year.2

American public water supply and treatment facilities consume about 56 billion
kilowatt-hours (kWh) per year—enough electricity to power more than 5 million
homes for an entire year.2

Thirty-six states anticipate local, regional or state-wide water shortages by 2013.2
Examples of Sustainable Practices

Protect and restore existing hydrologic functions

Avoid development and disturbance near streams and wetlands, and in sites with
high risk of flooding. Plant native or appropriate non-native vegetation, re-grade
soils where necessary, and use soft engineering techniques to restore the functions of
floodplains, and riparian and wetland buffers.

Manage and clean water on-site

Design a site to capture, slow, and treat stormwater runoff by reducing impervious
surfaces, harvesting rainwater, and directing remaining stormwater runoff to soil-
and vegetation-based water treatment methods, such as vegetated bioretention
facilities, rain gardens, wetlands, green roofs, and bioswales. Maintain and restore
vegetation to ensure water can percolate into the soil or groundwater.
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In Portland, Oregon, nearly 49,000 downspouts have been disconnected, removing
more than 1.2 billion gallons of stormwater per year from the combined sewer
system.>

A 2,500-acre wetland in Georgia saves $1 million in water pollution abatement costs
each year.2

Studies of landscape preference
conducted over several decades show consistent patterns of favorable responses to
views of water features across culture, landscape types, and viewer age.”

Design stormwater features to be accessible to site users

Integrate multifunctional stormwater management features into site design to
improve both water quality and aesthetics. Stormwater management features can
provide calming views, spaces for restoration, and even opportunities for play and
interaction with water.

Design the site to minimize or eliminate use of potable water for irrigation

Use native and appropriate non-native vegetation adapted to site conditions, climate,
and design intent. Group plants with similar water needs to maximize irrigation
efficiency. Climate-based controllers for irrigation systems can also be used to lower
water consumption. In addition, non-potable water can be collected and used for
irrigation from sources such as rainwater from rooftops, graywater, air conditioner
condensate, or stormwater basins.

[1] U.S. Environmental Protection Agency (U.S. EPA). 2007. Why Water Efficiency.
http://www.EPA.gov/WaterSense/water/why.htm

[2] U.S. Environmental Protection Agency. 2007. Outdoor water use in the United
States. (EPA Pub 832-F-06-005) Department of the Interior, Editor.

[3] U.S. EPA. Why Water Efficiency. 2007.
[4] U.S. EPA. Why Water Efficiency. 2007.

[5] City of Portland. 2007. Combined Sewer Overflow Program: Progress
Report. City of Portland Environmental Services.

[6] U.S. Environmental Protection Agency. 2007. Wetland Functions and Values.
http://www.epa.gov/watertrain/wetlands/module05.htm (accessed July 30, 2008).

[7] Smardon, RC. 1998. Perception and Aesthetics of the Urban Environment:
Review of the Role of Vegetation. Landscape and Urban Planning 15: pp. 85-106.
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Soils

Healthy soils allow rainwater to penetrate, preventing excess runoff, sedimentation,
erosion, and flooding. Soils also help clean, store, and recharge groundwater. By
storing water and slowing the delivery of water to plants, healthy soils play a
significant role in vegetation health.

The undervaluing of soils is one of the singular failings of the conventional
development approach. For example, a frequent consequence of standard
construction practices is compaction of the soil, which seriously damages soil
structure by shrinking the spaces between soil particles available for air and water. If
not restored, compacted soil can start a spiral of degradation.

Sediment runoff rates from construction sites can be up to 20 times greater than
agricultural sediment loss rates and 1000-2000 greater than those of forested lands.

Compaction, which is caused by the use of heavy machinery during construction,
degrades soil structure, and reduces infiltration rates,2 which increase the runoff
volume and flooding potential 2

Examples of Sustainable Practices

Preserve and protect healthy soils

Before site design, map out areas where soil is healthy (e.g., soil horizons and bulk
densities resemble reference soils as described in NRCS Soil Surveys and/or native
vegetation communities are present) and where it has been disturbed by previous
land uses. During construction, retain topsoil, prevent erosion and sedimentation,
minimize grading, compaction and soil disturbance, and avoid vegetation removal
and disturbance.

Use plant trimmings as compost to nourish soils. Reduce waste during
maintenance by recovering yard trimmings for compost and mulch. Compost reduces
the need for fertilizers by supplying nutrients in a slow-release manner. It also holds
more rainwater onsite, decreases runoff, and provides increased soil moisture and
filtering capacity.

Soils can contain as much as or more carbon than living vegetation. For example, 97
percent of the 335 billion tons (304 billion metric tonnes) of carbon stored in
grassland ecosystems is held in the soil 2

In addition to carbon dioxide, disturbed soils also release substantial amounts of
methane and nitrous oxide, both gases that trap heat even more effectively than
carbon dioxide.>

Improve health of degraded soils
Restore soil function in areas of previously disturbed soils to rebuild soils’ ability to
support healthy plants, biological communities, and water storage and infiltration.
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Address soil compaction, organic matter levels, and the balance of soil organisms in
existing soils. Provide adequate soil volume for plant growth—generally, 2 cubic feet
per square foot of mature tree canopy.® Clearly communicate with contractors about
the treatment details for soil restoration.

[1] U.S. Environmental Protection Agency. 2005. Stormwater Phase Il Final Rule:
Construction Site Runoff Control minimum control measures. Department of the
Interior, Editor.

[2] Kelling, K.A. and A.E. Peterson. 1975. Urban lawn infiltration rates and
fertillizer runoff losses under simulated rainfall. Soil Science Society of America
Proceedings, 39(2): p. 348-352.

[3] Hanks, D. and A. Lewandowski. 2003. Protecting Urban Soil Quality: Examples
for Landscape Codes and Specifications, USDA-NRCS, Editor, p. 20.

[4] Amthor, JS et al. 1998. Terrestrial Ecosystem Responses to Global Change: A
Research Strategy. ORNL Technical Memorandum, 1998/27 (Oak Ridge, TN: Oak
Ridge National Laboratory).

[5] Lindsey, P and Bassuk, N. 1991. Specifying soil volumes to meet the water needs
of mature urban street trees and trees in containers. Journal of Arboriculture 17,
no.6: pp.141-49.

[6]Flannery, T. 2005. The Weather Makers (New York, NY: Grove Press), p. 357;
KA Smith, T Ball, F Conen, et al. 2003. Exchange of greenhouse gases between soil
and atmosphere: Interactions of soil physical factors and biologicalprocesses.
European Journal of Soil Science 54: pp. 779-791.
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Vegetation

Without vegetation, a site loses its natural capacity for stormwater management,
filtration, and groundwater recharge. Reduced vegetative cover also affects soil
health, because vegetation maintains soil structure, contributes to soil organic matter,
and prevents erosion. Through evaporation, transpiration, and the uptake and storage
of carbon, trees and other vegetation moderate the climate of the world and provide a
breathable atmosphere.

In the continental United States, carbon sequestration provided by urban trees alone
is estimated to be about 25 million tons per year,* which is equivalent to the carbon
emitted by almost 18 million cars annually.

Shade trees planted in parking lots reduce evaporative emissions of volatile organic
compounds (VOCs)—precursors to ground-level ozone—from parked cars 2

In the Chicago area, urban trees filter an estimated 6,000 tons of air pollutants each
year, providing air cleansing valued at $9.2 million.

Once established, native plants can save time and money by reducing maintenance
and resource requirements.>

Examples of Sustainable Practices

Protect and use existing vegetation

Select sites that do not include habitat for threatened or endangered species. Design
the site to minimize disruption to existing habitats. Preserve trees designated as
important by local, state, or federal entities. Mature trees are significant community
resources because of their cultural, aesthetic, or historic relevance. Encourage a tight
disturbance zone to limit construction damage to vegetation.

Use vegetation that promotes a regional identity and a sense of place

Use native and appropriate non-native plants adapted to site conditions, climate, and
design intent to support biodiversity, reduced pesticide use, and water conservation.
Use only non-invasive plants that are nursery grown, legally harvested, or salvaged
for reuse from on- or off-site.

Use vegetation to lower energy consumption

To reduce energy consumption and costs associated with indoor energy needs, place
vegetation or vegetated structures in strategic locations around buildings. To reduce
urban heat island effects, use trees, green roofs, or vegetated structures (e.g.,
trellises) to cover non-vegetated surfaces such as walkways, roofs, or parking

lots, and select vegetation-based methods to achieve stormwater management goals
for the site.
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Manage landscapes effectively to reduce potential damage

Control and remove invasive species to limit damage to local ecosystems. To
mitigate potential fire hazards, contact local fire departments for recommendations
on plant spacing, fire-resistant plant species, and fuel management practices
appropriate to the local area.

[1] Nowak, DJ and DE Crane. 2002. Carbon storage and sequestration by urban
trees in the USA. Environmental Pollution 116: pp. 381-89.

[2] U.S. Climate Technology Cooperation. 2007. Greenhouse Gas Equivalencies
Calculator. http://www.usctcgateway.net/tool/.

[3] U.S. Environmental Protection Agency. Heat Island Effect: Trees and
Vegetation. http://www.epa.gov/hiri/strategies/vegetation.html (accessed August 20,
2008).

[4] McPherson, G, DJ Nowak, and RA Rowntree. 1994. Chicago’s Urban Forest
Ecosystem: Results of the Chicago Urban Forest Climate Project. Department of
Agriculture, Forest Service, and Northeastern Forest Experiment Station (Gen. Tech.
Rep. NE-186).

[5] U.S. Environmental Protection Agency. Landscaping with Native Plants
Factsheet. http://www.epa.gov/greenacres/nativeplants/factsht.html#Why Should |
(accessed August 20, 2008).
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Materials

Materials are natural resources that have been extracted, manufactured, and/or
processed for human use. Proper selection and use of materials can contribute to a
site’s ability to provide ecosystem services. A sustainable approach to material use in
landscapes begins with an assessment of the existing site—both built and non-built
features—and a design that seeks to incorporate and reuse as much of the existing
site materials as practical.

Examples of Sustainable Practices

Use existing materials

Before purchasing new materials, look for structures, hardscape, infrastructure, and
other landscape amenities that can be reused, including existing on-site elements or
those salvaged from off-site. Reduced materials consumption, the preferred method
of materials management, lessens the need for new materials while preventing the
generation of waste.

Purchase local and sustainably-produced plants and materials

Research options for plants and materials before buying. Select plants and products
from companies that are striving to use sustainable practices, such as energy and
water efficiency. For new materials, select local materials and those made with
recycled content. For lumber, choose certified, sustainably harvested wood. By
selecting materials that require reduced energy for production, transport, and
operation, greenhouse gas emissions can be decreased.

The widespread use of materials with increased reflectivity can result in localized
average air temperature decreases of up to 7.2° F.l

In 1996, construction and development in the U.S. generated almost 136 million tons
of building-related waste. Only 20 to 30 percent of that was recycled.?

In 2004, cement production created carbon dioxide emissions equal to emissions
from 20 million cars in one year.2

Urban heat island effects can lead to increased air-conditioning costs, air pollution
levels, and heat-related illness and mortality.

Consider the full life cycle of materials

Consider the environmental and health effects of a product, from the raw material
extraction phase all the way through the end of the product life. Select products that
are less damaging throughout their life cycle, especially those that can be recycled or
deconstructed and reused rather than disposed of in a landfill.

Work towards zero net waste
During construction and demolition, look for materials that can be reused or
recycled, both on-site and at other nearby sites. Continue looking for options to
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reduce waste throughout the life of the site, by mulching and composting landscape
trimmings and offering collection spots for recyclable materials and compostable
food waste.

Reduce urban heat island effect

Use vegetation and reflective materials to reduce heat islands and minimize effects
on microclimate and on human and wildlife habitat. Shade constructed surfaces with
vegetation or other landscape features. Replace constructed surfaces such as roofs,
roads, and sidewalks with vegetated surfaces.

Reduce air pollution

To reduce harmful health effects associated with air pollution, select paints, sealants,
adhesives, coatings, and other products used in site development that contain reduced
amounts of volatile organic compounds (VOCs). VOCs contribute to forming
ground-level ozone, which is the primary component of smog.

[1] Taha, H. 1997. Urban climates and heat islands: albedo, evapotranspiration, and
anthropogenic heat. Energy and Buildings, 25: p. 99-103.

[2] Franklin Associates.1998. Characterization of building-related construction and
demolition debris in the United States. Prairie Village, KS.

[3] U.S. Environmental Protection Agency. 2006. Sector Strategies Performance
Report.

[4] U.S. Environmental Protection Agency, Heat Island Effect: Vegetation and Air
Quality, http://www.epa.gov/heatisland/strategies/level3_vegairquality.html
(accessed August 20, 2008)
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Human Health & Well-being

Site design sometimes ignores the human benefits of healthy, green environments
and fails to provide opportunities for physical activity, restorative and aesthetic
experiences, and social interaction. However, research indicates that the natural
environment plays a much more important role in human health and well-being.

In addition to performing biogeochemical functions, healthy ecosystems are the
source of the many less tangible—Dbut very real and measurable—benefits that
humans derive from a relationship with nature. These benefits are especially
important to the more than 80 percent of Americans who live in cities and towns.

Examples of Sustainable Practices

Make the site user-friendly

People are more likely to use sites that are easily accessible and safe. Think about
ways to make users feel safe by improving visibility, showing signs of human care
and maintenance, and making it easy for users to orient themselves.

Sites that are easy to navigate enhance users’ sense of safety, minimize their anxiety,
and improve their environmental awareness.22

Research by social scientists and psychologists shows that, for both adults and
children, encounters with everyday nature—a green view from an office window, a
lunchtime stroll through a nearby park, well-tended landscapes around schools—
restore the ability to concentrate, calm feelings of anxiety, and reduce aggression.

Focus on natural views

Locate building windows and seating areas in front of beautiful views like large trees
and water features, including those used for stormwater management. Screen visual
or noisy distractions to enhance the restorative benefits of views.

Educate site users and keep culture and history alive

Highlight sustainable components and practices on the site with educational,
interpretive, and interactive elements. Help visitors understand environmentally
responsible behavior and translate the lessons learned to off-site situations at home,
school, and work. Engage site users and neighbors to reveal local knowledge,
cultural legacies, and community needs. Reflect the culture or history of the site.

Daily moderate activity by individuals decreases the incidence of such chronic
diseases as heart disease, diabetes, and high blood pressure. Improved health
generates significant savings in health care costs.2

A series of studies of inner-city neighborhoods finds that green spaces with trees
contribute to healthier, more supportive patterns of interrelations among residents,
including greater sharing of resources.2
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Provide spaces for mental restoration, social interaction, and physical activity
Make the site comfortable by including elements like wind breaks, shading,
appropriate lighting, and movable furniture. Draw people to the area with features
like game tables, dining areas, art, and a wireless internet connection. Site design can
provide the space and facilities for greater physical activity. More active lifestyles
combat obesity, improve cardiovascular health, and increase longevity.®

[1] Luymes, DT and D Tamminga. 1995. Integrating public safety and use into
planning urban greenways. Landscape and Urban Planning 33: pp. 391-400.=

[2] Huelat, BJ. 2007. Wayfinding: Design for understanding (Center for Health
Design).
http://www.healthdesign.org/advocacy/adgroups/documents/WayfindingPositionPap
er_000.pdf.

[3] Wolf, K. 1998. Urban nature benefits: psycho-social dimensions of people and
plants. Fact sheet from course in Human Dimensions of the Urban Forest. University
of Washington, College of Forest Resources, Center for Urban Horticulture.

[4] Wolf, K. 2005. Civic Nature Valuation: Assessments of Human Functioning and
Well-Being in Cities. In: Forging Solutions: Applying Ecological Economics to
Current Problems, Proceedings of the 3rd Biennial Conference of the US Society for
Ecological Economics (July 20-23, 2005). Tacoma, WA: Earth Economics.

[5] Kuo, F.E. 2003. The role of arboriculture in a healthy social ecology. Journal of
Arboriculture 29, 3:148-155.

[6] Transportation Research Board (TRB). 2005. Does the Built Environment
Influence Physical Activity?: Examining the Evidence. TRB Special Report 282.
Committee on Physical Activity, Health, Transportation, and Land e, TRB, National
Research Council, Washington, D.C.
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Introduction

The purpose of this Application Guide is to provide direction in applying the Leadership

in Energy and Environmental Design®Green Building Rating System Versions 2.1 and
2.2 for New Construction and Major Renovations (LEED-NC) to projects in a campus or
multi-building setting such as corporate campuses, college campuses, and government
installations (i.e. there is one owner or common property management and control). The
application guide is intended for projects where several buildings are constructed at
once, in phases, or a single building is constructed in a setting of existing buildings with
common ownership or planning with the ability to share amenities or common design
features. Throughout this guide, the term “campus” is used to represent all of these
permutations.

LEED-NC Rating System, Support Materials and Tools

LEED is a program of the U.S. Green Building Council (USGBC) that establishes
performance goals in five environmental categories: Sustainable Sites, Water Efficiency,
Energy & Atmosphere, Materials & Resources, and Indoor Environmental Quality. In
addition, a sixth category, Innovation & Design Process, addresses those environmental
issues not included in the environmental categories such as acoustics, community
enhancement, education, and expertise in sustainable design. Many issues specific to
campus projects that are not addressed by the existing credit structure may be included in
the Innovation & Design Process category.

The rating system is supported by the LEED-NC Reference Guide, a document that
provides additional information and guidance for each LEED Prerequisite and Credit.
Consult the LEED-NC Rating System, Reference Guide and www.usgbc.org for more
information on the LEED program, the LEED application process, and the USGBC.

Working in concert with the rating system and reference guide, the LEED-NC Submittal
Template is a helpful tracking and documentation tool, as well as a required submittal
for LEED certification. The Version 2.0 Calculator spreadsheets still remain helpful for
some credits.

LEED-NC Application Guide for Multiple Buildings and On-Campus Projects

This Application Guide facilitates using LEED-NC as a performance standard for
greening the design of a building or set of buildings within a campus setting (college,
corporate, military, multi-use development, etc.), or a group of buildings certifying as a
set. A project involving several buildings may be built all at once, or in phases. The
latter is especially applicable to large developments.

The Application Guide provides an opportunity for building owners to reduce the
environmental impact of buildings by approaching green building in a broader context.
Opportunities for reducing environmental impact may be spread over several buildings, a
complex of buildings, or an entire campus or installation. Credits are available to each
building that benefits from the shared amenities. This approach allows for economies of
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scale, enabling more opportunities to reduce the environmental impact of buildings and
infrastructure.

The Application Guide analyzes the intent of each LEED-NC credit and prerequisite as
developed for commercial facilities and interprets them for campus and installation
projects. The greatest opportunities for new interpretations arise in credits associated
with Sustainable Sites, Water Efficiency, and Energy and Atmosphere. Materials and
Resources and Indoor Environmental Quality credits have fewer campus-specific
interpretations and remain mostly the same as LEED-NC, merely requiring aggregation
of performance results. The total points available under this guide are the same as
LEED-NC v2.1 and 2.2 with no new credits added to or deleted from the basic rating
system.

This application guide interprets and supplements the LEED criteria for projects. Where
appropriate and unique to the campus or multiple building environment, alternative
campus requirements and submittals that meet the intent of the basic rating system are
provided. The LEED-NC Rating System and the Reference Guide are the governing
documents for all LEED certification applications.

The LEED Multiple Buildings and Campus Committee

The LEED Steering Committee instructed the Multiple Buildings and Campus
Committee to create an application guide that would be a simple overlay onto LEED-
NC. Although simple in concept, this guide will assist many LEED projects —e.g. at the
time of release, approximately 7% of all LEED registered project square footage is that
of higher education facilities, which is just one of the sectors served by the guide. The
MB&C Committee’s ultimate desire is a LEED rating system that can be used to certify
entire campuses and military installations in order to more thoroughly impact these
market sectors.

USGBC gratefully acknowledges the following committee members (past and present)
for their contributions to this document.

Don Fournier (Chair) University of Illinois Building Research Council
Mark Maves (Vice Chair) SmithGroup, Inc

Mike Chapman Naval Facilities Engineering Command

Julia Chlarson Centers for Disease Control and Prevention

Amanda Eichel formerly of the University of California

Dagmar Epsten The Epsten Group, Inc

Merritt Mike formerly of Southface Energy Institute

Jules Paulk formerly of Southface Energy Institute

Perrin Pellegrin University of California, Santa Barbara

Teresa Pohlman Pentagon Renovation Program

John Popovic formerly of Case Western Reserve University

Richard Schneider U. S. Army Engineering Research & Development Center
Melissa Solberg formerly of Ford Land Development Corporation

Joel Stout University of Cincinnati, Division of the University Architect
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Overview

How to Use the Application Guide

This Application Guide is designed to complement the LEED-NC Green Building
Rating System and the LEED-NC Reference Guide. The prerequisites and credits are
supplemented, where necessary, by alternative Requirements and Submittals in order to
apply the rating system to on-campus projects and multiple-build projects. Credit
requirement alternatives in this Application Guide may be used instead of the regular
LEED-NC requirements, but are not mandatory as they may not apply in all situations.
The USGBC’s CIR process also applies to this Application Guide and its requirements.

If appropriate, each prerequisite or credit includes Application Guidance with a
discussion of related technologies and strategies. The Application Guide should be used
as a working document that is referenced frequently throughout the design process.

Campus and Multiple Building Issues

The most detailed application guidance is necessary in the Sites category, as it presents
the most challenges. Most credits in other categories simply allow the option of
aggregate calculations. Campus settings sometimes have established property lines
between segments of the campus, but share a common infrastructure between areas.
Street lighting within a campus (e.qg., lighted walkways) may technically encroach upon
an adjacent property within the campus boundary. Similarly, stormwater from the
campus may enter into a common retention pond or treatment facility specifically built
for the campus. The use of natural treatment processes and distributed approaches are
encouraged in the campus setting. The campus may own a wastewater treatment system
and utilize the gray water for irrigation purposes. Streets and right of ways may be
turned over to the local government after completion. Infrastructure and common
amenities can be shared in campus settings and may contribute to performance
achievement, thus helping to capture LEED points. The approach must be consistently
applied across the project and all such cases are carefully scrutinized by the USGBC.

Some campus and multiple building projects may be mixed use development where the
campus is developing a portion of the project and a separate party (or parties) is
developing the remainder of the project. In such cases, the campus entity may define the
LEED scope in such a way as to omit buildings that will be built by a separate party.
This choice should be made with due consideration of the issues and projects are advised
to keep omissions within the site boundaries to reasonable limits, in particular to parts of
the overall project over which the project team will not have control. When the project is
one building, the parts of the building within the campus entity’s scope must meet LEED
requirements. It is recommended that these buildings demonstrate that specific steps
have been taken and guidance provided to insure that future build-out can also meet
LEED requirements. The development of a thorough and instructive set of design
guidelines and recommendations, coupled with building infrastructure to
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support future LEED build-outs, is encouraged to ensure that the building will perform
as a LEED building after build-out.

The Certification Process for Multiple Buildings and within Campus Settings

Any project team utilizing this guide simply registers its project under the standard
LEED-NC program. A project already registered can choose to use the application guide
at any time before certification submittal, but should do so as early as possible during the
pre-design or design stage.

*** Note: The following certification processes are in pilot phase, and may be revised at
any time. The most up-to-date version will be posted on the Web site along with this
application guide. ***

There are three approaches to certifying buildings in the campus or installation setting:

* Certifying a new building within a setting of existing buildings that are
considered a campus, i.e. there is one owner or common property management
and control.

» Certifying a group of new buildings as a package where the entire building set
will be rated as a package and only one rating received. These buildings may
constitute the entire campus or be a subset of an existing campus.

* Certifying new buildings where each new building is constructed to a set of
standards but will receive an independent rating based on achievement of
credits beyond the standards specific to that building. These buildings may
constitute the entire campus or be a subset of an existing campus.

Each of these approaches will be discussed separately and registration and certification
provided for that particular approach.

Certifying a new building within a setting of existing buildings

The certification process is essentially the same as the LEED-NC certification process
for the given building. When certifying a single building under the Application Guide,
you may choose campus requirements and submittals in lieu of the standard LEED-NC
requirements and submittals where unique aspects of the campus setting have an impact
on the credit affecting the building, e.g. where stormwater management practices are
campus-wide rather than building-specific.

A reasonable and logical “LEED project site” boundary must be defined for LEED
purposes. The project scope of work and the site area affected by the construction
generally suffice to inform this definition. The defined site must remain consistent for all
LEED credits. The Application Guide provides details on special considerations for
shared amenities such as parking (adjacent and, more often, remote) and open space.

U.S. Green Building Council Page 5 LEED-NC Application Guide for Multiple
Buildings & On-Campus Building Projects

70



Certifying a group of new buildings as a package where the entire building set will
be rated as a package and only one rating received

For entities that construct a set of buildings at once or over a defined time period in a
campus setting, certification of each building individually could result in excessive
documentation, much of which would be duplicated between buildings. In this case the
option of rating the entire building set may be the best choice. When certifying a set of
buildings under the Application Guide, you may choose campus requirements and
submittals in lieu of the standard LEED-NC requirements and submittals where unique
aspects of the campus setting impact the credit affecting the buildings. The Application
Guide provides the methods for calculations and submittals for credits that may be
averaged across the set of buildings and defines which credits must be met by each
individual building. Using the averaging techniques, where applicable, allows for one
rating to be applied to the building set, thereby minimizing documentation. ldentify the
group of buildings with a single name for LEED registration and certification.

Certifying new buildings where each new building is constructed to a set of
standards but will receive an independent rating based on achievement of credits
beyond the standards

1. Many campus build entities establish design standards (e.g. campus master plans
and specifications) that will be applied repeatedly to new buildings. These
elements may be site- or building-specific. The campus build process allows
applicants to certify a “prototype” credit set that is intended for repetition on
subsequent projects. The total credits beyond the standards may vary from
building to building. Project teams will be permitted to designate prerequisites as
prototypes.

2. Certification Review for the First Project:

a. USGBC shall conduct a thorough and complete review of the first project,
including prototype credits.

b. The certification submittal shall include all supporting background
information for prototype prerequisites/credits, and specific guidance
will be developed for these requirements (similar to that created for
LEED-NC audits).

c. Projects will receive a Preliminary and Final LEED Review for all
prerequisites/credits pursued, following the published review process.

d. The Appeal process shall be an option for any prerequisite/credit which is
part of this first project.
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e. All approved prototype prerequisites/credits will be designated as such in
the Final or Appeal LEED Review of this first project. Any denied
prototype prerequisite/credit shall not be included in the prototype set.

3. Certification Reviews For Subsequent Project(s):

a. Subsequent projects shall be reviewed per the current process, which
includes up to six prerequisites/credits selected for audit. It will be at the
discretion of the review team whether or not a prototype credit will be
selected as one of the up to six for audit.

b. These projects will not be required to submit documentation on approved
prototype prerequisites/credits unless selected for audit in the
Preliminary LEED Review.

c. Failure of an audited prototype prerequisites or credit will result in that
item being denied in the current review. The denied item will
temporarily drop out of the set of approved prototype
prerequisites/credits as the project team will be required to demonstrate
achievement of this specific item for the next three consecutive project
application reviews. Once achievement is demonstrated, this item will
return to the prototype set. If achievement is NOT demonstrated in any
one of the next three consecutive project application reviews, the item
shall be permanently removed from the prototype set.

d. Appeals will not be permitted for prototype prerequisites/credits in
subsequent projects.

e. Prerequisites/credits may be dropped from the approved set of prototype
prerequisites/credits at the project team’s discretion. Once removed from
the set, this item shall not be reviewed as a prototype prerequisite/credit
unless it is re-established as such by demonstrating achievement of this
specific item for three consecutive project application reviews, or per the
steps outlined in #2 above.

f. Prerequisites/credits may be added to the approved set of prototype
prerequisites/credits at the project team’s discretion. It must be
established as such by demonstrating achievement of this specific item
for three consecutive project application reviews or per the steps
outlined in #2 above (for the latter, this action shall occur with an
individual project application, and a fee will be associated with adding
this item to the prototype set).

The process above assumes that all buildings will be constructed to a specific standard
and that credits associated with that standard can receive preliminary approval. Within
the campus setting, the situation can arise where certain site-related amenities would
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not be constructed until after the building project is complete. This may result in some
pending credits for buildings. These pending credits cannot be awarded until the actual
master plan is put into effect and the shared amenities constructed. The individual
projects have two choices:

1. Complete certification of the project with certain credits “pending.” These
pending credits may alter the rating of the project. If the project is rated without
the pending credits, its rating will be based on only those credits achieved. Once
the pending credits are available, the project can be recertified and the credits
awarded at that time.

2. Await certification until all credits are available.

The volume/campus build process can also be a useful tool for developers to use when
managing a portfolio of buildings. Tracking site-specific issues and benefits of
individual credits or strategies and the lessons learned during the process will inform
future design revisions and decisions. Whether building and certifying projects one at a
time, or as a package of several buildings, project teams must be fair and reasonable in
defining the project scope and site boundaries and be consistent across credit
calculations.
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Summary of Prerequisites and Credits

Sustainable Sites 14 Possible Points

Prerequisite 1: Erosion and Sedimentation Control Required
Credit 1: Site Selection 1

Credit 2: Urban Redevelopment 1

Credit 3: Brownfield Redevelopment 1

Credit 4: Alternative Transportation 4

Credit 5: Reduced Site Disturbance 2

Credit 6: Stormwater Management 2

Credit 7: Reduced Heat Island Effect 2

Credit 8: Light Pollution Reduction 1

Water Efficiency 5 Possible Points

Credit 1: Water Efficient Landscaping 2

Credit 2: Innovative Wastewater Technologies 1

Credit 3: Water Use Reduction 2

Energy and Atmosphere 17 Possible Points

Prerequisite 1: Fundamental Building Systems Commissioning Required
Prerequisite 2: Minimum Energy Performance Required
Prerequisite 3: CFC Reduction in HVAC&R Equipment Required
Credit 1: Optimize Energy Performance 10

Credit 2: Renewable Energy 3

Credit 3: Additional Commissioning 1

Credit 4: Ozone Protection 1

Credit 5: Measurement and Verification 1

Credit 6: Green Power 1

Materials and Resources 13 Possible Points

Prerequisite: Storage and Collection of Recyclables Required
Credit 1: Building Reuse 3

Credit 2: Construction Waste Management 2

Credit 3: Resource Reuse 2

Credit 4: Recycled Content 2

Credit 5: Local/Regional Materials 2

Credit 6: Rapidly Renewable Materials 1

Credit 7: Certified Wood 1
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Indoor Environmental Quality 15 Possible Points

Prerequisite 1: Minimum IAQ Performance Required

Prerequisite 2: Environmental Tobacco Smoke (ETS) Control Required
Credit 1: Carbon Dioxide (CO2) Monitoring 1

Credit 2: Ventilation Efficiency 1

Credit 3: Construction IAQ Management Plan 2

Credit 4: Low-Emitting Materials 4

Credit 5: Indoor Chemical and Pollutant Source Control | 1

Credit 6: Controllability of Systems 2

Credit 7: Thermal Comfort 2

Credit 8: Daylighting and Views 2

Innovation and Accredited Professional Points 5 Possible Points
Credit 1: Innovations in Design 4

Credit 2: LEED Existing Building Accredited Professional 1
TOTAL POINTS AVAILABLE 69
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SUSTAINABLE SITES

SS Prerequisite 1: Erosion & Sedimentation Control
Application Guidance

When the site incorporates more than one building, consider the phasing of construction and
how the control plan will be modified over time to achieve the requirements. Site disturbance
may also be phased and erosion control techniques applied at appropriate times. For large
sites, this may be required by law, so effective planning at this scale is highly recommended.

SS Credit 1: Site Selection

Application Guidance

The requirements of this credit are very specific to the project site; substitution of other
parcels to meet these requirements is not allowed. Selection of a site for multiple buildings—
especially one that is developed over a long period of time—will require effective site layout
and planning to be sure all buildings will be able to meet the requirements.

If the site of a multiple-building development does not fully comply with credit
requirements, then the buildings can not achieve the credit under a single group certification.
However, in such a situation, an individual building is still eligible for the credit if it can be
demonstrated that:

1. the area disturbed by the building’s construction activity complies with credit
requirements and this is demonstrated within the LEED application submittal. This
approach is expected to be most useful when buildings are being constructed at
different times; OR

2. credit requirements are met for the area defined by a reasonable “LEED project site
boundary” that corresponds to the buildings’ development footprints or other fair
subdivision method. The LEED application submittal must include thorough
justification for this artificial site boundary, as it will be closely scrutinized. The
LEED project boundary must remain consistent for all credits. This approach is
expected to be most useful when buildings are constructed within the same or
overlapping time frames.
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SS Credit 2: Development Density & Community Connectivity
Application Guidance

NC Version 2.2 provides a “community connectivity” option that is most likely preferable
for most campus and non-urban settings. Version 2.1 guidance reflects interpretations that
provide compliance pathways adjusted for campus settings.

For Version 2.2, Option 2 (Community Connectivity):

Single buildings on a campus and each building within multiple building projects
must comply with the credit requirements as written in order to achieve the
compliance path.

For Version 2.1 (and Version 2.2 Option 1):
Requirements

a) Show that the project complies with the Version 2.1 credit requirements as written and
incorporating the concepts in the “supplemental application guidance” section, below.

OR

b) If the site is located in an existing urban area and the contiguous property is over 15 acres
the project may use the campus boundaries in lieu of a documentation circle to calculate
density.

OR

¢) Show that the project complies with a regional or campus master planning effort to
redevelop an area with existing infrastructure into a higher density area with an ultimate
intended density that reflects desired local development conditions and meets the intent
of this credit.

Submittals for (c)

To document that the project has achieved credit equivalence, provide the following
information in addition to the Submittal Template:

* Documentation showing that the project is being located in a previously developed
area with existing development and infrastructure. (New development in a
greenfield would not be considered appropriate in this case.) Provide
information about the existing development density based on either the
documentation circle or the property boundaries.

* Documentation verifying that the project location is within a designated dense
urban or campus growth area.
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» Documentation that the project is resulting in increased development density that
meets or contributes to the goals of the urban development plan or campus
master plan.

Supplementary Application Guidance

Typical programmatic requirements for a campus or installation can include common green
spaces, land used for agriculture, and outdoor recreation spaces (except sport stadiums).
These will all decrease average density when included in the calculations, yet they provide
important functions and quality-of-life to a campus. Therefore, these types of required,
programmed, low-density outdoor land uses may be considered added to the list of
exceptions on page 21, step 5 of the LEED-NC v2.1 Reference Guide, along with
"undeveloped public areas such as parks and water bodies."

Using the campus boundary for density calculations (if the campus is at least 15 acres) is
beneficial because it does not penalize existing rural or suburban institutions for their
neighbors' lower development density, nor does it benefit urban campuses for their
neighbors' higher density. The stipulation of 15 acres was chosen because it generally
indicates a sizable campus that is deemed to have a substantial enough impact to serve the
credit’s intent. Using this method also reduces some of the burden of documentation
compared to original requirements. Once it is completed for one campus project it is simply
updated for the next one, rather than defining a new boundary circle each time and
researching additional buildings within a slightly different radius.

A new building is best located where shared physical and intellectual resources exist.
Locating it next to an area with a higher density just to promote density rather than where it
rationally belongs is not reasonable and it may create negative impacts for transportation and
other community aspects. The credit’s intent is well served by encouraging campuses to
increase their on-campus density (even if existing density is not quite 60,000sf/acre). This
approach might also encourage better master planning of building-to-infrastructure
relationships on campus.

The LEED-NC v2.1 Reference Guide (page 20) says "Work with local jurisdictions and
follow the urban development plan to meet or exceed density goals.” Many university
campuses and government installations are not required to follow local jurisdictions in this
regard and should therefore establish their own density goals that meet the intent of this
credit.
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SS Credit 3: Brownfield Redevelopment
Application Guidance

Large brownfield site redevelopments may vary in the amount of remediation required for
specific buildings under consideration. As long as the entire site is considered a brownfield,
credit may be given to buildings on portions of that site that are contaminant free and require
no specific remediation for their development footprint.

SS Credit 4.1: Alternative Transportation - Public Transportation
Access

Application Guidance

Work with the transit authority to re-engineer bus routes and stops to service the site so that
each building is within the required proximity. Consider establishing transit corridors and
zones within the campus to ensure availability and access for the entire campus. Either
public or campus bus lines must be in place by the end of construction to receive credit on
that basis. Campus bus lines must interface with public mass transit. If there is no local mass
transit, the campus bus line must connect with a commercial bus or rail line.

For rail transit systems that have not yet been constructed, a letter from the transit authority
(stating the intent to establish the rail station and confirming funding sources) is sufficient to
qualify for the credit. Campus shuttles to the closest operational station (if local) can be an
interim solution until a new, closer station is in full operation.

SS Credit 4.2: Alternative Transportation - Bicycle Storage &
Changing Rooms

Application Guidance

The requirements are applicable to each building in a multiple-build project. When
calculating the bicycle rack capacity for transients in a non-residential building, address the
loading possible at one time and not the cumulative loading based on the total transients in a
day. Locate the bicycle storage facilities within 50 feet of the frequently used entrances.
Transient (e.g. students, in the case of a campus building) occupancy is required to be
included when calculating bicycle storage capacity.
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Full-time staff (or staff FTE) may be used to calculate shower/changing room requirements.
For this calculation, transients are to be defined as visitors to the building for less than 7
hours. Establish overlapping zones within the campus for ready access to shower and
changing facilities.

If the project(s) is a mixed used development including residential buildings and other types
of buildings, such as barracks complex on a military installation or a residential section of a

campus, each building needs to meet the bicycle storage requirements based on its usage and
occupancy.

A project is exempt from the shower facility requirement if all non-transient building
occupants are housed on the same campus as that building (i.e. a military installation), or
within a %2 mile of the building(s).

SS Credit 4.3: Alternative Transportation - Alternative Fuel, Low

Emission and Fuel-Efficient VVehicles
Application Guidance

Requirements

Provide alternative fuel vehicles (ultra low sulfur diesel, CNG, LNG, electric, fuel cell, E85;
or use average B50 biodiesel in standard diesel engine), low-emission and/or fuel efficient
vehicles* for 3% of the full time employees (FTE) in the building(s) AND provide preferred
parking for these vehicles, AND have access to a nearby alternative fueling station.

OR

Where the campus has a central fleet operation or motor pool, at least 50% of the vehicles
available must be alternative fuel vehicles (as defined above).

Bi-fuel vehicles must utilize the alternative fuel option.

In the case of centralized parking, accommaodations for alternative-fueled vehicles may be
made at the central facilities, providing that those accommodations are credited cumulatively
to each building’s need based on the preceding criteria. The centralized parking must be
within % mile of the building(s) or serviced by a campus shuttle.

* Low-emission and fuel-efficient vehicles are defined as vehicles that are either classified as Zero
Emission Vehicles (ZEV) by the California Air Resources Board or have achieved a minimum green
score of 40 on the American Council for an Energy Efficient Economy (ACEEE) annual vehicle rating
guide.

Submittals

Provide a LEED Submittal Template and (back-up documentation that proves
faculty/staff/students/employees/residents own vehicles via the preferred parking incentive
program), a map identifying the location(s) of the alternative fueling facility, and for
campus/installation fleet vehicles provide proof of ownership of, or 2 year lease agreement
for, alternative fuel vehicles and calculations indicating that alternative fuel vehicles will
serve 3% of
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building occupants. Provide site drawings or parking plan highlighting preferred parking or
alternative fuel vehicles.

OR

Provide a LEED Submittal Template with specifications and site drawings highlighting
alternative refueling stations. Provide calculations demonstrating that these facilities
accommaodate 3% or more of the total vehicle parking capacity. If centralized parking is
used, provide documentation that the parking meets the requirements for distance or shuttle
service.

Supplementary Application Guidance

The campus environment lends itself very well to centralized parking concepts which may
more readily accommodate preferred parking. A centralized alternative fueling area may be a
viable alternative in the case of flexible fuel vehicles. Fleet purchases and/or fuel choices
(e.g. biodiesel) may be strategically combined to achieve the performance target. Consider
incentive programs for faculty/staff/students.

SS Credit 4.4: Alternative Transportation - Parking Capacity
Application Guidance

Campuses are often exempt from local zoning laws regarding parking, and thus determine
their own standards. Calculation and documentation for this credit may be done either on a
project by project basis or a campus-wide basis.

Requirements

If applicable local zoning code indicates there are no minimum parking capacity
requirements, or if the campus entity is exempt from local codes, size the parking capacity in
transit-oriented developments (TOD’s) according to the minimum requirements by building
typology as outlined in the Portland, Oregon Title 33 Planning and Zoning -Chapter 33.266
for Parking and Loading, Table 266-1 and 266-2 (at
http://www.planning.ci.portland.or.us/zoning/ZCTest/200/266_parking.pdf) AND provide
preferred parking for carpools or van pools capable of serving 5% of the building occupants,

OR

For rehabilitation projects add no new parking and reduce the capacity of existing oversized
parking AND provide preferred parking for carpools or vanpools capable of serving 5% of
the building occupants.

Accommodations for carpools and vanpools may be made at the central parking facilities,
providing that they are credited to only one building or project based on the preceding
criteria. The centralized parking should be within Y4 mile of the building(s) served or be
serviced by a shuttle bus.

Supplementary Application Guidance
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The campus environment lends itself very well to centralized parking concepts which may
more readily accommodate preferred parking. An alternative method of establishing parking
requirements have been provided. It is suggested that the method that generates the least
parking be utilized. Long term master planning of campus parking facilities is recommended.
A successful application of demographic analysis of parking facility users will help identify
where parking will work best to serve mixed uses. An example is to locate parking garages
where they can effectively be used by at least two groups or shifts per day, rather than a
garage dedicated to just an 8am-5pm work force

When calculating the carpool space requirement on a campus where no parking is permitted
within the specific project boundary, it is permissible to meet this credit by providing carpool
spaces outside of the project boundary to serve the 5% of building occupants. These spaces
must not be counted toward other LEED projects. Signage restricting carpool parking only to
this project’s occupants is not necessary. The “preferred” parking requirement is satisfied if a
campus shuttle bus route serves satellite parking lots and structures. Calculation and
documentation for this credit may also be achieved on a campus-wide basis. When using the
campus-wide approach:

« If all parking spaces are permitted and designated as residential and commuter, the number
of commuter permits may be used as the basis of calculations for carpool spaces.

* The credit can be achieved by proxy if local jurisdictional requirements that exceed the
credit requirements and it is clearly demonstrated in the LEED submittal.

» Comprehensive transportation management programs are eligible for an innovation point.

Regardless of the compliance approach utilized, it is necessary to sufficiently promote the
carpool program.

SS Credit5.1

Version 2.1: Reduced Site Disturbance - Protect or Restore Open Space
Version 2.2: Site Development - Protect or Restore Habitat

Application Guidance

Submittals

« For greenfield sites, provide the LEED Submittal Template and attach a list of buildings
indicating that each has met requirements.

* For previously developed sites where there are multiple buildings in the project scope,
enter aggregate data in the Submittal Template, as appropriate.

Supplementary Application Guidance
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Consider the aspects of construction phasing and the use of future building footprints for
staging areas and temporary disturbance locations. On projects that are only a portion of a
larger development and artificial site boundaries are defined for the LEED project, be sure
that they are reasonable, logical, chosen with all credits in mind, and that their use is
consistent through all credits. For multiple buildings, consider aggregating any restored
previously degraded parts of the site as larger areas of habitat are more effective.

SS Credit 5.2

Version 2.1: Reduced Site Disturbance - Development Footprint
Version 2.2: Site Development - Maximize Open Space
Application Guidance

Requirements

Open space area can be either adjacent to the building(s) or at another location on the
campus. It must be aggregated and contiguous, not divided and dispersed. The open space
may be at another campus site as long as it is placed in a permanent reserve status.

Submittals

* If there are multiple buildings in the project scope, enter aggregate data in the Submittal
Template.

* For campus areas where the choice is made to have the open space set-aside not adjacent to
the buildings provide documentation showing the requirements have been met and the
land is in a natural state or been returned to a natural state and conserved for life of the
buildings.

Supplementary Application Guidance

Open space does not have to be contiguous to the building(s) to which it is accredited. Open
space may be aggregated and set aside as a larger plot of land. The land must be in a natural
state or returned to a natural state; quads and playing fields do not count towards attaining
this credit. This may enhance ecosystems and provide a larger piece of habitat. Clustering of
buildings is good practice in terms of concentrating the impact of development in a limited
area, leaving more of the site in its natural state, or providing for larger areas of habitat.
Establishment of the project boundary with all credits in mind can enhance this process.
Vegetated roofs may also contribute to credit compliance if the plantings meet the definition
of native/adapted.
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SS Credit 6.1
Version 2.1: Stormwater Management - Rate and Quantity

Version 2.2: Stormwater Design: Quantity Control
Application Guidance
Requirements

The credit requirements may be met using a centralized approach affecting the defined
project site and that is within the campus boundaries. Distributed techniques based on a
watershed approach are then required.

Submittals

If there are multiple buildings in the project scope, enter aggregate data in the Submittal
Template. Demonstrate that centralized stormwater management strategies using distributed
technologies achieve credit performance requirements.

Supplementary Application Guidance

A master planning approach to storm water management and overall impervious surface
management that is campus-wide or based on the local watershed is preferred over
stormwater management planning limited to one project site at a time. The campus setting
with larger boundaries and settings allows comprehensive stormwater management
techniques to be applied on a larger scale and with more flexibility. This provides economies
of scale and affords greater opportunities for clustering buildings, increasing natural settings,
and applying distributed management techniques cost effectively. Phasing of projects may
affect when a Master Plan is implemented and how the specific building(s) under
consideration will be accommodated.

SS Credit 6.2
1 Point

Version 2.1: Stormwater Management — Treatment

Application Guidance
Same as credit 6.1.
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SS Credit 7.1: Heat Island Effect - Non-Roof
Application Guidance

Submittals

If there are multiple buildings in the project scope, enter aggregate data in the Submittal
Template and list the buildings meeting this credit.

Supplementary Application Guidance

The campus setting with larger boundaries and settings allows comprehensive heat island
management techniques to be applied on a larger scale and with more flexibility. This
provides economies of scale and affords greater opportunities for clustering buildings,
increasing pervious surfaces and natural settings, and applying management techniques cost
effectively.

SS Credit 7.2: Heat Island Effect - Roof

Application Guidance
Submittals

If there are multiple buildings in the project scope, enter aggregate data in the Submittal
Template and provide a list of buildings meeting the credit.

Supplementary Application Guidance

An average of compliance for building roof areas may be used to meet these requirements
when more than one building is on the site. For each building or for the group of buildings,
combinations of high albedo and vegetated roof must collectively cover 75% of the roof
area.
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SS Credit 8: Light Pollution Reduction
Application Guidance
Requirements

Develop an exterior lighting master plan that includes the project site and the surrounding
buildings in a comprehensive manner addressing the safety and security issues of the campus
environment by sharing exterior lighting amenities while minimizing light pollution and
energy consumption. The lighting master plan must show that it incorporates the credit
requirements as well as the following:

» How this plan will reduce light trespass and night sky access and specific projects fit
into the overall design.

» How safety, security, and comfort will be enhanced by the use of a master plan.

Submittals

« Provide exterior lighting master plan that addresses the project site and buildings and
infrastructure showing how overall light pollution is reduced.

« Provide a design narrative from the Architect, Electrical Engineer, or responsible party that
demonstrates what measures have been implemented for the registered LEED building(s)
to meet the provisions of the exterior lighting master plan in the campus requirements.
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WATER EFFICIENCY

WE Credit 1: Water Efficient Landscaping
Application Guidance

Submittals

If there are multiple buildings in the project scope, enter aggregate data in the Submittal
Template. Submit appropriate documentation supporting the design of the rainwater
collection system, the landscape design, and the extent of the supplemental temporary
irrigation system.

Supplementary Application Guidance

Landscaping in the larger context of the campus provides abundant opportunity to implement
solutions that require less water and for capturing rainwater or recycled water. Large
campuses may consider treating its buildings’ wastewater to standards for non-potable uses.

While consistency in site boundaries is required, the initial flexibility in site boundary
selection and building clustering options allow for enhanced opportunities for sharing
captured or reusable water. The project may also use native plants and other landscape
alterations leading to a lower water demand. A temporary irrigation system may be used
during establishment period for landscape.

WE Credit 2: Innovative Wastewater Technologies
Application Guidance

Submittals

If there are multiple buildings in the project scope, enter weighted aggregate data in the
Submittal Template.

Supplementary Application Guidance

When the site has more than one building, a weighted average of the site buildings, based on
square footage, must be used to meet the requirements of the credit. This method ensures that
each building generally meets the performance requirements.

Opportunities of scale may also allow more effective use of rain harvesting techniques or
innovative and economical waste treatment technologies for the building(s) on the site.
Options
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include packaged biological nutrient removal systems, constructed wetlands, and high-
efficiency filtration systems.

WE Credit 3: Water Use Reduction
Application Guidance

Submittals

If there are multiple buildings in the project scope, enter weighted aggregate data in the
Submittal Template.

Supplementary Application Guidance

When the site has more than one building, a weighted average of the site buildings, based on
square footage, must be used to meet the requirements of the credit. This method ensures that
each building generally meets the performance requirements.

Opportunities of scale may also allow more effective use of certain techniques in differing
buildings on the site.

Because of the varying occupant numbers in some types of campus buildings (including
students, staff, and visitors) an alternative method of calculating this credit may be used.
Rather than basing the calculations on the number of occupants, the water use may be based
on the total number of each type of applicable fixtures in the building and the estimated
number of uses for each of these. For example, for public water closets a sample calculation
is as follows: Total Daily Water Use (Public WC) = Total Number Of Fixtures x Estimated
Daily Uses x Flow Rate(GPF) x Duration

The calculations should use the same fixture count and daily use numbers for the base and
proposed case. This provides a reasonable representation of base and proposed case water
use. Calculations should include all flush fixtures and the following flow fixtures: public and
private lavatories, public and private showers, kitchen faucets, and laboratory and service
lavatories.

The following as process loads may be excluded: eyewash fountains, emergency showers,
water coolers, and water fountains.
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ENERGY & ATMOSPHERE

EA Prerequisite 1
Version 2.1: Fundamental Building Systems Commissioning

Version 2.2: Fundamental Commissioning of the Building Energy

Systems
Application Guidance

Requirements
Each building in a project must independently meet the requirements of this prerequisite.
Supplementary Application Guidance

Every building on the project site must document compliance. An employee in the owner's
organization, who is not responsible for project design or construction management or
supervision of the project and who has the appropriate credentials, would be the preferred
commissioning authority for EA Prerequisite 1. The documentation for EA Prerequisite 1
may be from the design firm, but the individual acting as the commissioning authority must
not be responsible for project design, construction management, or supervision.

In the campus setting, other elements and site features associated with a building project,
such as fountains, irrigation system, wheelchair lifts, 'help phones', and exterior lighting
systems which are not actual part of a building should also be considered for the
commissioning process.

Many campus organizations have commissioning requirements for all projects such as a
Project Delivery Process (PDP) Manual which outlines required commissioning related steps
for each project phase, from initial scoping to closeout. It is suggested that these types of
documents be reviewed for compliance with the LEED fundamental commissioning
requirements and be modified, if necessary, to ensure that the strategies employed by the
design team to achieve the fundamental commissioning credit fulfills all requirements set
forth by the LEED reference guide. A local document or manual as well as any
specifications that reference the manual may be submitted along with documentation of how
the local manual and procedures specifically meet or exceed the referenced LEED standard.
A local manual may serve as documentation for the development of the commissioning plan
as long as the manual also complies with the LEED reference guide. The intent of the
fundamental commissioning prerequisite will be met assuming the applicant provides
information demonstrating their standard building practices, as outlined in the locally-
generated procedures manual, meet or exceed the LEED referenced commissioning
requirements.
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EA Prerequisite 2: Minimum Energy Performance
Application Guidance

Requirements
Each building in a project must independently meet the requirements of this prerequisite.
Supplementary Application Guidance

When designing a group of buildings, orientation and site utilization can have a major impact
on energy consumption. Consider the group of buildings as a whole for the application of
passive tempering and alternative energy applications.

EA Prerequisite 3
Version 2.1: CFC Reduction in HVYAC&R Equipment

Version 2.2: Fundamental Refrigeration Management
Application Guidance
Requirements

Each building in the project must meet this prerequisite. If the building(s) is connected to a
central chilled water system, that system must either be CFC free or a commitment to
phasing out CFC-based refrigerants must be in place, with a firm timeline of five years from
completion of the project. Prior to phase out, reduce annual leakage of CFC-based
refrigerants to 5% or less using EPA Clean Air Act, Title VI, Rule 608 procedures governing
refrigerant management and reporting.

An alternative compliance path for buildings connected to a central chilled water system
requires a third party (as defined in the LEED-EB Reference Guide) audit showing that
system replacement or conversion is not economically feasible. The definition of the
required economic analysis is: the replacement of a chiller(s) will be considered to be not
economically feasible if the simple payback of the replacement is greater than 10 years. To
determine the simple payback, divide the cost of implementing the replacement by the
annual cost avoidance for energy that results from the replacement and any difference in
maintenance costs including make-up refrigerants. If CFC-based refrigerants are maintained
in the central system, reduce annual leakage to 5% or less using EPA Clean Air Act, Title
VI, Rule 608 procedures governing refrigerant management and reporting and reduce the
total leakage over the remaining life of the unit to less than 30% of its refrigerant charge.
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Submittals

Provide a LEED Submittal Template, signed by a licensed professional engineer or architect
and an attached list of the buildings declaring that each building’s HVAC&R systems do not
use CFC-based refrigerants.

OR

Provide a modified LEED Submittal Template, signed by a licensed professional engineer or
architect with an attached list of the buildings and a letter of commitment from the
campus/installation declaring its intention to phase-out CFCs and a summary of the phase
out plan describing actions and approximate time frame. AND demonstrate that until phase
out, existing CFC containing equipment meets EPA Title VI, Rule 608, procedures for
refrigerant management and reporting.

OR

Provide results of third-party audit demonstrating that replacement is not economically
feasible based a 10-year simple pay-back analysis. AND provide documentation showing
compliance with EPA Clean Air Act, Title VI, Rule 608 governing refrigerant management
and reporting. Provide documentation showing that the annual refrigerant leakage rate is
below 5%, and the leakage over the remainder of unit life is being maintained below 30%.

Supplementary Application Guidance

If connecting to a central system containing CFC refrigerants operate according to USEPA
criteria and plan for phasing out the CFC refrigerants. The use of CFCs in central plants is an
ongoing issue for the campus environment. Systems using CFCs are older and less efficient
than newer systems using modern refrigerants. It is in the best interests of all to phase out the
use of CFCs from several perspectives including ozone depletion, global warming potential,
and energy efficiency. When funds are lacking to modernize central chiller plants, the use of
third party financing may be a viable alternative if the energy savings from the new
equipment can pay for the initial investment. Consider contracting with an energy services
company that fronts the equipment, guarantees savings, and is paid out of a share of the
savings.
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EA Credit 1: Optimize Energy Performance
Application Guidance
Requirements

This credit applies to each building within the project scope. To receive a single rating for a
group of buildings, use a weighted average for the group of buildings based on their
conditioned square footage, or aggregate the data into one PRM calculation, so that
performance is achieved by buildings of varying sizes within a certifying group. Each
building must still meet EA Prerequisite 1 and may receive its own rating if that is desired.

Supplementary Application Guidance

Consider energy sources such as waste heat or recovered resources. Reduced energy cost
may reflect the effect of time-dependent valuation of energy (time-of-use) rates or demand
charges when working in conjunction with permanently installed efficiency or storage
systems. Environmental impacts result from the operation and expansion of energy
infrastructure both on and off site. Application of the more efficient combined heat and
power systems and energy storage systems may be applied more effectively in the campus
environment. Since the buildings are rated based upon the energy (and its cost) that crosses
the building boundary, more efficient central energy systems and thermal storage should be
used as the basis of energy cost reductions in the calculation of the building’s energy
performance. Calculation instructions for Version 2.1 and 2.2 will be supplied as
supplements to the respective Reference Guides.

EA Credit 2: On-Site Renewable Energy
Application Guidance
Requirements

A group of buildings may be evaluated on a group average, based on square footage, or each
building may receive its own rating.

Submittals

For multiple buildings either use aggregate data in the Submittal Template and provide a list
of the buildings or provide a Submittal Template for each building.

Supplementary Application Guidance

Consider orientation of the buildings as a group for maximum access to renewable energy. A
central renewable energy system may be more cost effective than individual systems on the
separate buildings. In the case where the renewable energy equipment is not physically
located
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on the applicant building(s), provide data for each building showing the projected energy
consumption and the percentage to be met with their prorated or dedicated share of
renewable energy. The owner should also submit a certification letter acknowledging that the
renewable energy from a central system will apply only to the submitted project(s) and will
not be applied to subsequent buildings for any future LEED certifications.

Another campus consideration may be the energy used to light pathways and other
connective routes between multiple buildings in a group. For Version 2.1, the energy benefit
of solar-powered pole lights can be applied to EA Credit 2 (Renewable Energy) on a special
calculation basis. Normally, site lighting is not included in the ASHRAE 90.1 energy model
unless attached to the building. After the energy modeling is completed, add the unregulated
site lighting’s electricity requirements to the design case’s Regulated Subtotal (DEC) and
add the solar-powered pole lights’ contribution to it. This special calculation method awards
the use of the technology within the appropriate context. The pole lighting contribution is not
to be factored into EA Credit 1 calculations. Version 2.2 Option 1 accounts for site lighting
within the updated referenced standard.

EA Credit 3
1 Point

Additional (Enhanced) Commissioning

Application Guidance

Requirements

Each building in a project must independently meet the requirements of this credit.
Supplementary Application Guidance

The Reference Guide elaborates that the intent of the credit is that “The Additional
Commissioning Credit ensures peer review through independent, third party verification.”
An employee in the owner's organization, who is not responsible for the management or
design of the project and who has the appropriate credentials, may serve as the
"independent" commissioning authority. For example, if a university has architects who
design the campus buildings, an engineer from the facility management staff can be
considered the independent commissioning authority.
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EA Credit 4
Version 2.1: Ozone Protection

Version 2.2: Enhanced Refrigerant Management
Application Guidance

Requirements

Each building in a multiple building project must meet the requirements of this credit in
order to achieve it. In a campus setting, even if the project is only a single building, this often
involves a central plant.

Version 2.1: If the building(s) is (are) connected to a central chilled water system, that
system must be HCFC free or a commitment must be in place to phasing out HCFC-based
refrigerants within 5 years from completion of the project.

Version 2.2: If the building(s) is (are) connected to a central chilled water system, that
system must meet the credit requirements.

Supplementary Application Guidance

This credit is problematical to some campus situations where the central system is not owned
by the campus operator. Negotiations with the chilled water supplier may be effective in
getting their commitment to comply with v2.1 or v2.2 requirements. For Version 2.2, have
the chilled water supplier perform the required calculations and submit a letter showing
compliance.

In the selection of refrigerants, consider their global warming potential as part of the analysis
criteria. A life-cycle analysis that includes the future impact of the Montreal Protocol should
guide choice of refrigerants.
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EA Credit 5: Measurement and Verification
Application Guidance

Requirements
Each building in a project must independently meet the requirements of this credit.
Submittals

If there are multiple buildings, attach a list of the buildings meeting the credit criteria.
Separate M&YV plans may be required for buildings that significantly differ.

Supplementary Application Guidance

Consider adding the functions that meet the requirements of this credit to a central energy
management and control system for the campus. This would allow a continuous
commissioning process for the building and maintenance issues could be centrally alarmed
and personnel dispatched to keep systems in peak operating mode.

EA Credit 6: Green Power
Application Guidance
Requirements

Green power may be purchased on a centralized basis and credit attributed to a specific
project. This same green power may not be credited to another project.

Submittals

Provide certification that any purchased green power is solely applied as credit to this
project. If more than one building is to receive credit, provide data for each building showing
the projected energy consumption of the buildings and the percentage to be met with green
power. If the green power is generated by a campus entity, show that it meets Green-e
standards.

Supplementary Application Guidance

Volume discounts are available from some Green Tag brokers. Therefore, it may be
financially advantageous to the campus owner if multiple buildings are achieving this credit.
Cogeneration from renewable sources (that meet Green-e standards) would be credited in EA
Credit 2. Consider ID Credits for exemplary performance when 100% of green power

content is used for extended periods.
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MATERIALS & RESOURCES

MR Prerequisite 1: Storage & Collection of Recyclables
Application Guidance

Requirement

A central sorting and collection facility serving multiple buildings will also meet the intent
of this credit as long as provisions are made for the collection of the recyclable materials
within each building.

Submittals

If a central facility is used for sorting and/or temporary storage, include a narrative that
succinctly describes collection procedures, frequency (based on generation estimates) and
facilities.

MR Credit 1.1 to 1.3: Building Reuse
Application Guidance

Submittal

If there are multiple buildings in the project scope, enter aggregate data in the primary
Submittal Template. Also provide one hardcopy version of the Submittal Template for each
building’s data.

MR Credit 2: Construction Waste Management
Application Guidance

Submittals

If there are multiple buildings in the project scope, enter aggregate data in the Submittal
Template.

Supplementary Campus Application Guidance

Additional strategies for campuses include documenting salvage that occurs by owner
organizations prior to the building being turned over to contractors for demolition including
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offering materials to academic programs on campus such as fine arts or architectural studios
or for troop construction projects on military installations.

MR Credits 3 through 7
Application Guidance
Submittals

If there are multiple buildings in the project scope, enter aggregate data in the Submittal
Template.
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INDOOR ENVIRONMENTAL QUALITY

EQ Prerequisite 1: Minimum IAQ Performance
Application Guidance
Requirements

If there are multiple buildings on the project site, each building must independently meet the
requirements.

EQ Prerequisite 2: Environmental Tobacco Smoke (ETS) Control
Application Guidance

Requirements

If there are multiple buildings on the project site, each building must independently meet the
requirements.

Version 2.1 projects can use any Version 2.2 compliance path (v2.2 requirements are simply
a compilation of v2.1 credit rulings).

Submittals
List all buildings and identify which method was used on each.

EQ Credit 1: Carbon Dioxide (CO:z) Monitoring
Application Guidance

Requirements

If there are multiple buildings on the project site, each building must independently meet the
requirements.
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EQ Credit 2: Ventilation Effectiveness
Application Guidance
Requirements

If there are multiple buildings on the project site, each building must independently meet the
requirements.

EQ Credit 3.1 and 3.2: Construction IAQ Management Plan

Application Guidance
Requirements

If there are multiple buildings on the project site, then each building must independently
meet the requirements.

Version 2.1 projects can use any Version 2.2 compliance path (v2.2 requirements are simply
a compilation of v2.1 credit rulings).

EQ Credit 4.1: Low-Emitting Materials - Adhesives & Sealants
Application Guidance

Requirements

If there are multiple buildings on the project site, then each building must independently
meet the requirements.

Supplementary Application Guidance
Version 2.2 requirements are more stringent than Version 2.1.
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EQ Credit 4.2: Low-Emitting Materials - Paints and Coatings
Application Guidance
Requirements

If there are multiple buildings on the project site, then each building must independently
meet the requirements.

Supplementary Application Guidance

Version 2.2 requirements are more comprehensive (and thus more stringent) than Version
2.1.

EQ Credit 4.3: Low-Emitting Materials - Carpet
Application Guidance
Requirements

If there are multiple buildings on the project site, then each building must independently
meet the requirements.

EQ Credit 4.4: Low-Emitting Materials - Composite Wood
Application Guidance
Requirements

If there are multiple buildings on the project site, then each building must independently
meet the requirements.

Supplementary Application Guidance

Version 2.2 requirements are more comprehensive (and thus more stringent) than Version
2.1.
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EQ Credit 5: Indoor Chemical & Pollutant Source Control
Application Guidance
Requirements

If there are multiple buildings on the project site, then each building must independently
meet the requirements.

EQ Credit 6.1: Controllability of Systems- Perimeter Spaces
Application Guidance

Requirements

If there are multiple buildings on the project site, then each building must independently
meet the requirements.

Supplementary Campus Application Guidance

Examine trade-offs of natural ventilation using operable windows in spaces that will need to
be darkened for projection equipment. Some types of power operated black-out shades can
be pulled from their tracks by breezes through large window openings. If natural ventilation
is a priority and power shades are also required, employ strategies that do not utilize the
glazing area of the exterior walls.

EQ Credit 6.2: Controllability of Systems, Non-Perimeter Spaces
Application Guidance
Requirements

If there are multiple buildings on the project site, then each building must independently
meet the requirements.
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EQ Credit 7.1: Thermal Comfort- Compliance with ASHRAE 55-

1992
Application Guidance

Requirements

If there are multiple buildings on the project site, then each building must independently
meet the requirements.

Supplementary Campus Application Guidance

Version 2.1 projects can use the Version 2.2 compliance path (v2.2 requirements are simply
a compilation of v2.1 credit rulings).

EQ Credit 7.2: Thermal Comfort- Permanent Monitoring System
Application Guidance

Requirements

If there are multiple buildings on the project site, then each building must independently
meet the requirements.

EQ Credit 8.1 and 8.2: Daylight and Views
Application Guidance
Requirements

If there are multiple buildings on the project site, then each building must independently
meet the requirements.
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INNOVATION & DESIGN PROCESS

ID Credit 1.1 — 1.4: Innovation in Design
Application Guidance

In the campus setting and with multiple buildings, additional innovative opportunities arise,
specifically with infrastructure and site issues. Economies of scale allow for more creativity
and application of initiatives with larger scopes. The strategies and documentation for
achieving innovation credits related to the site may be “duplicated” in multiple buildings or
multiple applications for separate buildings, provided a clear description of how the whole
site achieves the intended credits is presented. It must be clear that none of the required areas
or facilities is counted twice. Each credit should be carefully assessed and treated fairly,
respective of overall site issues (e.g., pervious surfaces) versus individual building issues
(e.g., roofing). For example, if the project is applying for SSc5.2, which requires that
permanent open space be designated adjacent to the building, the area of this open space
must reflect the combined footprints of all of the buildings.

An innovation credit is warranted if activities and/or programs inspired by a LEED project
are applied to the campus as a whole, thus delivering correspondingly larger environmental
benefit.

ID Credit 2: LEED Accredited Professional

No application guidance is necessary.
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OZGECMIS

04 Mayis 1978 tarihi, Tekirdag ili Corlu ilgesi dogumluyum. Ilk, Orta ve
Liseyi Kocaeli ili Karamiirsel ilgesinde tamamladiktan sonra, 1996 yilinda Ege
Universitesi, Peyzaj Mimarlig1 Béliimiine kaydoldum. Bu béliimden 2000 yilinda
mezun olduktan sonra, Istanbul’ da 6zel sektdrde meslegimi icra ettim. 2006-2007
yillarinda Kocaeli Bolgesindeki Tiirkiye’ nin ilk endiistri alan1 doniisiim projesi olan
Izmit Seka Park Projesinde Peyzaj Uygulama Sefi olarak gérev yaptim. 2009
yilindan beri, Beykoz Belediyesi’ nde Peyzaj Mimarlig1 gorevini siirdirmekteyim.
2011 yilinda danisman hocam Yar. Dog. Dr. Levent ARIDAG ile birlikte katildigim
‘Afyonkarahisar Cumhuriyet Meydant ve Cevresi Ulusal Mimarlik ve Kentsel

Tasarim Fikir Proje Yarismasi’ nda esdeger mansiyon ddiiliine layik goriildiik.

Yabanci dilim ingilizce olup, mesleki olarak ozel ilgi alanlarim, ekolojik

planlama, siirdiiriilebilir peyzaj ve peyzaj uygulama teknikleridir.

Aday: Reyhan GURBUZ
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