DERS 6: Su Ayak izi Nedir?

Lesson 6: What Is a Water Footprint?

Program: Sanayide Surdirilebilirlik, iklim Degisikligi ve Karbon Ayak izi Egitimi

Kinye Aciklama

Hedef Ogrenciler, sanayi calisanlari ve uzmanlar

kitle

Bu Su ayak izi kavrami, su gekimi, su kullanimi ve su tiiketimi ayrimi, dogrudan ve dolayli su kullanimi, mavi, yesil ve gri su ayak
materyalin izi, sanal su, su stresi ve havza baglami, iklim degisikligi iliskisi, pamuklu Griin 6rnedi ve Water Footprint Network yéntemi ile
kapsami ISO 14046 arasindaki fark. Su envanteri, kiitle denkligi ve hesaplama ayrintilari Ders 7'de ele alinir.

Bilgi Eylul 2026

guncelligi

iIgiIi Ders 2 (iklim degisikligi ve kiiresel 1sinma), Ders 7 (ISO 14046, su envanteri, akis semasi ve su kitle denkligi)

dersler

Ogrenme ciktilari

Bu materyali tamamlayan kisi sunlar yapabilir:

e Su ayak izinin yalnizca tesisteki su sayacindan ibaret olmadigini acgiklar.

e Su cekimi, su kullanimi ve su ttketimi kavramlarini birbirinden ayirir.

e Dogrudan ve dolayli su kullanimini bir sanayi 6érnegi lizerinde gosterir.

e Mavi, yesil ve gri su ayak izini tanimlar ve her birinin neyi temsil ettigini sdyler.

e Gri su ayak izinin gercek atiksu hacmi olmadigini aciklar.

e Sanal su kavramini ve ticaretle olusan su baglantisini yorumlar.

e Ayni su hacminin havzaya ve mevsime gére neden farkli sonu¢ dogurdugunu agiklar.
e Water Footprint Network yontemi ile ISO 14046 yaklasiminin farkini séyler.

1. Giris: Gorunur su ve gorunmeyen su

Bir sanayi kurulusunun ne kadar su kullandigini anlamak icin yalnizca su sayacina bakmak yeterli midir?

Fabrikaya giren sebeke suyu, kuyu suyu ve proses suyu elbette 6nemlidir. Ancak bir Grtnln suyla iliskisi cogu zaman tesis
kapisinin ¢cok 6ncesinde baslar. Bir pamuklu kumasi ele alalim. Pamugun yetistigi tarladaki yagmur ve sulama suyu, ipligin
hazirlanmasi, kumasin yikanmasi ve boyanmasi, kullanilan kimyasallar ve ortaya ¢ikan kirletici ytk ayni Granin su
hikayesinin farkli parcalaridir.

Bu nedenle su ayak izi yalnizca musluktan ya da borudan gecen suyu ele almaz. Bir arintn, faaliyetin veya kurulusun
dogrudan ve dolayli su kullanimini daha genis bir deger zinciri icinde anlamaya calisir.

Bu materyalin sonunda bir Griintn suyla iliskisini yalnizca fabrika sayacindan degil, kaynagdi, yeri, zamani ve tedarik
zinciriyle birlikte degerlendirmek mimkun olur.

2. Su ayak izi nedir?

Water Footprint Network (WFN) su ayak izini, insanhgin tath suya el koymasinin tiketilen ve/veya kirletilen su hacmi
cinsinden Olgusu olarak tanimlar. Kavram, Arjen Hoekstra tarafindan gelistirilmis ve WFN tarafindan yayginlastiriimistir.
Kisaca su ayak izi, tatli su kaynaklarinin bir Grin, slireg, kurulus veya tiketim faaliyetiyle nasil iliskilendigini gosteren
kapsamli bir goéstergedir.

Bu yaklasim iki 6nemli genisleme getirir.

1. Dogrudan kullanimin étesine gecer. Uriin veya hizmetin tedarik zincirindeki dolayli su kullanimini da dikkate
alir.

2. Yalnizca miktara bakmaz. Tiketilen su miktarinin yaninda su kalitesi Gzerindeki baskiyi da géranur kilmaya
calisir. Mavi ve yesil su ayak izi su tiketiminin farkh kaynaklarini, gri su ayak izi ise kirletici yikun su kalitesiyle
iliskisini anlatir.



Su ayak izi Grun basina, tretim miktari basina, alan basina veya kurulus duzeyinde ifade edilebilir. Ancak tek bir toplam
sayl suyun batin anlamini vermez. Suyun hangi havzada kullanildidi, yilin hangi déneminde cekildigi, kaynagin yenilenme
durumu, yerel su talebi ve ekosistem ihtiyaglari sonucu degistirir.

Bu ylzden su ayak izi yalnizca ne kadar su? sorusuna cevap vermez. Su sorular da gindeme gelir: hangi su, nerede, ne
zaman, hangi amacla ve hangi deger zincirinde?

Diizey Neyi ifade eder Ornek

Uriin Bir Griiniin yasam déngusu boyunca su kullanimi ve kirlilik baskisi Bir pamuklu tisértin su gegmisi
Proses Belirli bir Gretim adimindaki su kullanimi Kumas boyama prosesi

Kurulus Bir isletmenin dogrudan ve tedarik zinciri kaynakh su kullanimi Bir tekstil fabrikasinin toplam su iliskisi
Tuketici Bir kisinin veya toplulugun tikettigi mal ve hizmetlerin su ge¢misi Bir ailenin giysi ve gida tiketimi

3. Su ¢ekimi, su kullanimi ve su tuketimi

Su ayak izini dogru anlamak igin su ¢ekimi ile su tuketimini ayirmak gerekir.

e Su cekimi: Bir nehirden, gélden, barajdan, yeralti suyundan veya sebekeden belirli bir stre icinde alinan toplam su
miktaridir.

e Su kullanimi: Cekilen suyun tesis icinde proses, sogutma, yikama, temizlik gibi amacglarla kullaniimasidir.
Kullanilan suyun bir bolimu sisteme geri verilebilir.

e Su tiiketimi: Suyun ilgili havzadaki mevcut su kaynagindan, kullanilabilirlik acisindan ayrilan kismidir. WEN bu
kismi su yollarla tanimlar: buharlasma, trine katilma, baska bir havzaya ya da denize aktariima ve farkl bir
zamanda geri donme.

Tesise alinan butln su tiketilmis sayilmaz. Bir bolim proseste kullanilip aritildiktan sonra ayni havzaya geri birakilabilir.
Bir boltim kapali devre sistemde tekrar tekrar dolastirilabilir. Bir bélim ise Urtne katilabilir, buharlasabilir, baska bir
havzaya tasinabilir veya kaynaga farkli bir zamanda ddnebilir.

Durum Cekim Tuketim
Sogutma icin gekilen suyun blylk bolimU uygun kalitede ve kisa slirede ayni su sistemine donliyor Yiksek = Gorece disitk
Daha az su gekiliyor ancak buyik bolimU buharlasiyor veya Uriine katiliyor Dusuk Gorece yuksek

Bu nedenle ¢cok su ¢ceken tesis her zaman en cok su tiiketen tesis degildir.

Dikkat: Geri doniis tek basina yeterli degildir. Geri donen suyun zamani, sicakligi ve kalitesi de 6nemlidir. Su
baska bir donemde, baska bir havzada veya ekosistemin kullanamayacagdi kalitede geri donlyorsa yerel etkiler
devam edebilir.

Temel ayrim sudur: Su ¢ekimi sistemden alinan toplam suyu, su tiiketimi ise ayni yer ve zaman baglaminda kullanilabilir
su kaynagindan ayrilan bolimu anlatir. Su girisleri ve cikislari Ders 7'de envanter ve kiitle denkligi icinde ayrintili ele
alinacaktir.

4. Dogrudan ve dolayh su kullanimi

Bir kurulusun suyla iliskisi tesis sinirinin icinde ve disinda olusur.

Dogrudan su kullanimi, kurulusun kendi operasyonlarinda kontrol ettigi su akislaridir. Prosese alinan su, kazan besleme
suyu, sogutma, yikama, temizlik, Griin formUlasyonu, peyzaj ve calisan kullanimi bu gruba girer. Bir tekstil isletmesinde
ylkama, boyama, sogutma, buhar Uretimi, temizlik ve calisan ihtiyaclari icin tesise alinan su dogrudan kullanimdir.

Dolayh su kullanimi, kurulusun satin aldigi mal ve hizmetlerin tretiminde gerceklesir. WEN bunu tiketilen Grlnlerin su
ayak izlerinin toplami olarak tanimlar. Tekstilde pamuk, boya, kimyasal, enerji ve ambalajin Uretiminde kullanilan su
dolayli kullanimdir.

Sektér Onemli dolayh su kullanimi érnegi

Gida Tarimsal hammadde Uretimi

Tekstil Pamuk ve diger lifler



Metal Cevher ve enerji

Kimya Oncil maddeler

Bazi sektorlerde tesis icindeki su toplam su ayak izinin yalnizca kiglk bir bélimuni olusturabilir. En buyik su bagimliligi
hammadde veya enerji tedarikinde bulunabilir. Su kullaniminin veya suya badli riskin deger zincirinde yogunlastigi bu
noktalara su acisindan kritik noktalar denir.

Ornegin tesiste az su kullanan bir (riin, su stresi yiiksek bir bélgede yetistirilen sulamali bir hammaddeye dayaniyorsa
onemli bir dolayh mavi su bagimhligi tasiyabilir. Yagdisla beslenen ve su baskisi daha dislk bir bolgeden gelen hammadde
ise farkli bir su profiline sahip olabilir.

Dikkat: Yalnizca su faturasina bakmak yeterli degildir. Su faturasini azaltmaya odaklanan bir firma, deger
zincirindeki 6nemli su risklerini géremeyebilir.

Su yonetimi yalnizca cevre ya da tesis yonetimi biriminin isi degildir. Satin alma, tedarikci yonetimi, Grin tasarimi, Uretim,
kalite ve risk yonetimi ayni su hikayesinin parcalaridir.

5. Mavi su ayak izi

Mavi su ayak izi, ylzey suyu ve yeralti suyu kaynaklarindan tuketilen suyu ifade eder. Nehirler, géller, barajlar ve yeralti
suyu sistemleri mavi su kaynaklaridir. Sebeke suyu da ¢cogu durumda bu kaynaklardan saglanir.

Mavi su tiketimi dort bicimde ortaya cikabilir:

Su buharlasabilir.

Uriiniin yapisina katilabilir.

Bir havzadan cekilip baska bir havzaya veya denize aktarilabilir.

Cekildigi kaynagda, ayni kullanicilar ve ekosistemler icin gerekli olan dénemden cok daha sonra doénebilir.

PwWwiNE

Sulamali tarim, sanayi prosesleri, elektrik tGretimi ve evsel kullanim mavi su ayak izine sahip olabilir. Tekstil 6rneginde
pamuk tarlasina nehirden veya kuyudan verilen sulama suyu mavi suyla iliskilidir. Kumasin yikanmasi ve boyanmasi igin
kullanilan ve ayni havzaya uygun zamanda geri ddnmeyen proses suyu da mavi su tlketimine katki saglar.

Her mavi su kullanimi ayni 6neme sahip degildir:

e Suyun bol oldugu dénemdeki sinirli tiketim ile kurak mevsimde, su stresi ylksek bir havzada yapilan tiketim ayni
yerel baskiyl yaratmaz.

e Yeralti suyunun dogal yenilenme hizindan daha hizl ¢ekilmesi, ylizey suyundan surdurulebilir bicimde saglanan
suya gore farkli bir risk olusturur.

Bu nedenle mavi su ayak izi yalnizca hacim bilgisi olarak okunmamaldir. Kaynak ttrd, havza, mevsim, diger kullanicilar
ve ekosistem ihtiyaclariyla birlikte degerlendirilmelidir. Sanayi kuruluslari icin bu, yalnizca tesisteki su verimliligini degil,
kritik tedarikcilerin hangi su kaynaklarina bagli oldugunu anlamayi da gerektirir.

6. Yesil su ayak izi

Yesil su ayak izi, yagistan gelen ve topragin kok bdlgesinde tutulan suyun bitkiler tarafindan kullaniimasini ifade eder.
Bu su ylUzey akisina veya yeralti suyuna karismadan once toprakta bulunur. Bitki tarafindan alinir, blyime surecinde
kullanilir, bitkinin yapisina katilir veya buharlasma ve bitki terlemesi yoluyla atmosfere doner. Yagmurun ylzey akisina
donlisen kismi yesil su ayak izine dahil degildir.

Dikkat: Yesil su, cevre dostu su anlamina gelmez. Buradaki yesil kelimesi suyun kaynagini ve ekolojik
konumunu tanimlar. Bir degerlendirme ya da etiket degildir.

Yesil su ayak izi 6zellikle tarim, ormancilik, bahgecilik ve biyobazli Grtnler icin 6nemlidir. Pamuk, tahil, yem bitkileri, odun,
kagit hammaddesi, dogal kauguk ve bitkisel yaglar, Uretildikleri bolgedeki yagis ve toprak nemi kosullarina baghdir.

e Bir GrGinlin yesil su ayak izinin blyUk olmasi tek basina koétl ¢evresel performans anlamina gelmez. Yagisin bol
oldugu, ekosistem ihtiyaclarinin korundugu ve arazi kullaniminin uygun oldugu yerde sonug farkhdir.



e DusUk yagisli bir bolgede arazi bozunmasi, ormansizlasma veya yilksek rekabet altinda gergeklesen Uretim daha
ciddi sorunlara yol acabilir.

e Yesil ve mavi su birbirinin her durumda basit alternatifi degildir. Yagis yetersiz kaldiginda sulama ihtiyaci artar ve
tretim mavi suya daha bagimli hale gelebilir. iklim degisikligi yagisin zamanini ve dagilimini degistirdiginde ayni
Grdnln yesil ve mavi su bilesimi de degisebilir.

Sanayi kuruluslari icin yesil su cogu zaman tesis icinden ¢ok tedarik zincirinde goriintr. Tarimsal veya biyobazl
hammadde kullanan firmalar yalnizca tedarik miktarini degil, hammaddenin Uretildigi iklim ve havza kosullarini da
anlamaldir.

7. Gri su ayak izi

Gri su ayak izi, Ug bilesen icinde en sik yanlis anlasilan kavramdir.

Gri su ayak izi, ortaya ¢ikan belirli bir kirletici yikunu, kabul edilen su kalitesi standardini asmayacak dizeye
getirebilmek igin teorik olarak gerekli olan tatli su hacmidir.

Dikkat: Gri su, atiksu hacmi degildir. Gri su ayak izi bir isletmenin Urettigi gercek atiksu hacmi degildir. Atiksu
aritma tesisindeki su miktari da degildir. Suyun rengiyle ilgili bir tanim da degildir.

Bu gostergede U¢ unsur onemlidir:

1. Alici ortama ulasan kirletici yuku
2. llgili kirletici icin kabul edilen en yiiksek konsantrasyon veya su kalitesi standardi
3. Su kaynagindaki dogal arka plan konsantrasyonu

WEN bu iliskiyi su bicimde ifade eder. Formul bu derste yalnizca kavrami gdstermek icin verilmistir, uygulamasi Ders 7'de
ele alinir.

Gri su ayak izi = Kirletici ylkl / (kabul edilen en yiliksek konsantrasyon - dogal arka plan konsantrasyonu)
Birim: (kg/gin) / (kg/m3) = m3/gln

Kirletici ylku arttikca veya izin verilen kalite siniri sikilastikca gri su ayak izi bUyUr. Tekstil boyama prosesinden
kaynaklanan belirli bir kimyasal yuk, metal Gretimindeki agir metal riski veya tarimsal Uretimde su ortamina ulasan besin
maddeleri bu yaklasimla degerlendirilebilir.

e Ayni atiksu hacmine sahip iki tesisin gri su ayak izi farkh olabilir. Cinku kirletici tarl, yukl, arka plan kosulu ve kalite
standardi farkhdir.

e KugUk hacimde fakat yuksek kirletici yUiku tasiyan bir desarj, bliyUk hacimde fakat disik yUk tasiyan bir akistan
daha yuksek gri su ayak izi yaratabilir.

Dikkat: Seyreltme ¢o6ziim degildir. Gri su ayak izi kirleticilerin temiz su eklenerek seyreltiimesini 6nermez. Bir
yonetim ve karsilastirma gostergesidir. Kirlilik baskisini ortak bir su hacmi diliyle gértnur kilar. Gergek ¢6zim,
kirleticiyi kaynaginda azaltmak, proses kontroll saglamak, uygun kimyasal kullanmak, aritma performansini
gelistirmek ve desarj kalitesini givence altina almaktir.

Mavi ve yesil su ayak izi su tiketiminin kaynagini, gri su ayak izi ise su kalitesi Uzerindeki kirlilik baskisini ifade eder.

Mavi Yesil (c]4]

Neyi ifade Yluzey ve yeralti suyundan  Yagistan gelen, kdk bélgesinde tutulup Kirletici yiki standarda getirmek igin teorik olarak

eder tiketilen su bitkilerce kullanilan su gerekli tath su hacmi

Boyut Miktar (tiketim) Miktar (tiketim) Kalite (kirlilik baskisi)

Tipik 6rnek | Sulama, proses suyu, Yagisla beslenen pamuk, orman Urlnleri Boyama kimyasallari, glibre ve pestisit yiki
buharlasma

Sik yapilan  Yalnizca sebeke suyu Cevre dostu su sanmak Gergek atiksu hacmi sanmak

yanlis sanmak

8. Sanal su: Uriinlerle birlikte tasinan su bagimhihgi



Sanal su, bir trdn veya hizmetin Gretimi sirasinda kullanilan suyu ifade eden kavramdir. Kavram, J. A. (Tony) Allan
tarafindan 1990'larda tarim UrUnleri ticareti baglaminda ortaya konmustur.

Sanal kelimesi suyun 6nemsiz ya da hayali oldugu anlamina gelmez. Suyun ¢ogu nihai Grinin icinde fiziksel olarak
bulunmadigi icin gériinmez oldugunu anlatir.

Bir pamuklu Uriin baska bir tlkeye ihrac edildiginde pamuk tarlasindaki yagis ve sulama suyu, isleme asamalarindaki
proses suyu ve kirlilik baskisi Giriniin su gecmisinin parcasidir. Uriinle birlikte tonlarca fiziksel su tasinmaz. Ancak Grin{
satin alan ekonomi, Uretimin gergeklestigi bélgedeki su kullanimina dolayli olarak bagli hale gelir. Bu nedenle uluslararasi
ve bolgeler arasi ticaret ayni zamanda sanal su akislari olusturur.

e Su yogun Urinlerin su kaynaklari bol bélgelerde Uretilmesi bazi kosullarda kiresel kaynak kullanimini iyilestirebilir.
e Su stresi yuksek bir havzada Uretilen bir hammaddenin yogun bigimde ihrag edilmesi yerel su baskisini artirabilir ve
tuketimin gevresel maliyetini Uretim bolgesine tasiyabilir.

Dikkat: Sanal su, urinin icinde fiziksel olarak tasinan su degildir. Su damlasi burada Urinin Gretim gegmisini
temsil eder.

Sanal su kavrami tedarik zincirinin cografyasini 6nemli kilar. Ayni hammadde farkli bélgelerden satin alindiginda Grinln
su profili degisir. Bu ylzden yalnizca tedarikginin fiyati ve teslim siiresi degil, hammaddenin nerede ve hangi su
kosullarinda Uretildigi de uzun vadeli tedarik riskinin parcasidir. Kavramin temel katkisi, tiketim ile Gretim bdlgesindeki su
kullanimi arasindaki gériinmeyen baglantiyi goérlinir hale getirmesidir.

9. Su stresi, havza ve iklim degisikligi

Hacim riski aciklamaz

Su ayak izinin blyUklGga énemlidir ancak tek basina su riskini aciklamaz.

e Ayni miktarda mavi su tiiketimi, suyun bol oldugu bir havzada ve su stresinin yliksek oldugu baska bir havzada farkli
sonuclar dogurur.

o Yillik toplam dedger mevsimsel baskiyi gizleyebilir. Yil boyunca yeterli gérlinen bir kaynak, kurak sezonda sanayi,
tarim, sehirler ve ekosistemler arasinda ciddi rekabete konu olabilir.

Karbon ayak izi Su ayak izi

Etki dlcegi Sera gazlari kuresel bir etki kategorisi altinda COze Etki havzaya, mevsime, kaynagin durumuna ve diger kullanicilarin
olarak toplanabilir talebine baghdir

Bir birimin Bir kgCO2ze yerden bagimsiz olarak ayni iklim etkisine Ayni litre baglamdan bagimsiz yorumlanamaz

anlami katki yapar

Su stresi, mevcut ve surdurllebilir su kaynaklari ile insan ve ekosistem talepleri arasindaki baskidir. Ylksek su stresi
yalnizca fiziksel su azhigi anlamina gelmez. Altyapi, su kalitesi, yonetim kapasitesi ve kullanicilar arasindaki tahsis
sorunlari da erisilebilir suyu etkileyebilir.

Su ortak bir havza kaynadidir. Tek bir tesisin verimliligini artirmasi gereklidir ancak havzadaki toplam baskiyi tek basina
ortadan kaldirmayabilir. Bazi sorunlar sanayi, tarim, sehirler, ekosistemler ve kurumlar arasinda ortak yonetisim
gerektirir.

Su stresi nasil siniflandirilir

Su stresi farkl géstergelerle 6lciliir. iki yaygin érnek sunlardir:

« Falkenmark géstergesi: Ulke diizeyinde kisi basina yillik su miktarina bakar. Yaygin kullanilan esikler séyledir:
1.700 m?3 alti su stresi, 1.000 m?3 alti su kithdi, 500 m? alti mutlak su kithigr.

o WRI Aqueduct temel su stresi: Bir havzadaki toplam yillik su ¢gekiminin, yillik yenilenebilir su arzina oranidir.
Oran yUkseldikce kaynak lzerindeki baski artar. WRI, bu puani havza diizeyinde hesaplar ve Ulke diizeyine agirlikli
toplamla tasir.

Guncel durum (Eyliul 2026): Turkiye

Gosterge Deger Kaynak



Kullanilabilir su potansiyeli (teknik ve Yaklasik 112 milyar m3/yil. Yillk ortalama yagis DSI, Tarim ve Orman Bakanligi verileri,

ekonomik olarak) yaklasik 450 milyar m3 2026
Nifus (31 Aralik 2025) 86.092.168 TUIK
Kisi basina yillik kullanilabilir su Yaklasik 1.301 m3 (112 milyar m3/ 86.092.168 kisi) = DSIi ve TUIK verilerinden, Mayis-Haziran

2026 aciklamalari

Bu deger Falkenmark esiklerine gére 1.000 ile 1.700 m3 arasinda kalir, yani su stresi bandindadir. Bu siniflandirma
materyal yazarinin esikleri rakama uygulamasidir. Resmi bir ilan degildir.

Dikkat: Ulusal ortalama havza gercegini gostermez. Kisi basina deger llke ortalamasidir. Havzalar ve
mevsimler arasindaki farklari gizler. Ayrica Falkenmark gdstergesi genellikle yenilenebilir tath su kaynaklariyla
hesaplanir. Tlrkiye degeri ise teknik ve ekonomik olarak kullanilabilir potansiyele dayanir. Bu ylzden deger, baska
Ulkelerin rakamlariyla birebir karsilastirilmamahdir. WRI Aqueduct'un Turkiye icin siniflandirmasi bu materyalde
dogrulanamadigi icin verilmemistir. Glncel haritalar icin WRI Aqueduct Water Risk Atlas'a bakilmalidir.

iklim degisikliginin etkisi

iklim degisikligi bu tabloyu daha karmasik hale getirir. Yagisin toplam miktari kadar zamani ve siddeti de degisebilir.
Kurak dénemler uzayabilir, asiri yagdis ve taskinlar artabilir, kar ve buz kaynakli mevsimsel akislar degisebilir. Yliksek
sicakliklar buharlasmayi ve bazi sektérlerin su talebini artirabilir. Bu nedenle gegmiste gtvenilir gériinen bir su kaynagi
gelecekte ayni performansi gostermeyebilir.

IPCC AR6 Calisma Grubu Il raporu, diinya nifusunun kabaca yarisinin yilda en az bir ay siddetli su kithidi yasadigini belirtir
(orta gliven dizeyi). Rapor, su glvensizliginin ekonomik olarak yoksul gruplar, kadinlar, cocuklar, yerli halklar ve yashlar
gibi kesimleri orantisiz etkiledigini de vurgular.

Sanayi kuruluslari icin dogru soru yalnizca bugtin yeterli su var mi? degildir. Daha gUg¢li soru sudur: Kullandigimiz su
kaynagi, farkh iklim ve talep kosullarinda faaliyetimizi, tedarikcilerimizi, yerel toplumu ve ekosistemleri desteklemeye
devam edebilir mi?

10. Uygulama ornegi: Pamuklu urdn

Dort kavrami tek bir pamuklu tisort Gzerinde birlestirelim.

Bilesen Pamuklu uriinde nerede goériliir

Yesil su  Pamuk yagisla besleniyorsa, kok bolgesinde tutulan ve bitki tarafindan kullanilan yagmur suyu

Mavi su  Yagdis yetersiz kaldiginda nehirden, barajdan veya kuyudan yapilan sulama. Ayrica pamugun islenmesi, iplik ve kumas tretimi,
yikama ve boyamada kaynaklardan tiketilen proses suyu

Gri su Tarimda kullanilan glibre veya pestisitlerden su ortamina ulasan ytkler. Boyama ve terbiye proseslerinden kaynaklanan
kirleticiler. ilgili su kalitesi standartlan cercevesinde degerlendirilir

Sanal Uriin baska bir bélgeye ya da iilkeye satildiginda, (iretim asamalarindaki su kullanimi ve kirlilik baskisi ticaretle birlikte tasinan su
su baglantisi olarak gorinir

Ayni tisortlin su ayak izi her yerde ayni degildir. Sonucu su etkenler degistirir:

e Pamugun yetistigi iklim, yagis miktari, sulama ydntemi, tarimsal verim ve lif kayiplari
e Fabrikanin proses teknolojisi ve su geri kullanim orani

e Kimyasal yonetimi ve aritma performansi

Yerel su kalitesi kosullari

Dikkat: Tek bir kiiresel litre degeri kullanilmamalidir. Bu materyalde tisoért veya pamuk icin bilerek litre degeri
verilmemistir. Literatlrde klresel ortalama degerler bulunur (6rnegin Mekonnen ve Hoekstra, 2011, Grin bazinda
kiresel ortalamalar yayimlamistir). Ancak bu degerler belirli varsayimlara ve yillara dayanir ve bir firmanin gercek
tedarik zincirini temsil etmez. internette gériilen tek bir kiiresel degeri her iiriin ve her firma icin dogrudan kullanmak
dogru degildir. Su ayak izi, gercek Uretim yeri ve tedarik zinciri bilgisiyle anlam kazanir.

11. WFN yontemi ve ISO 14046 arasindaki fark



Su ayak izi icin iki yaygin gerceve vardir. Bunlar ayni yontem degildir.

Water Footprint Network (WFN) 1SO 14046:2014

Niteligi Kurumsal bir yontem (Water Footprint Uluslararasi standart: Cevre yénetimi, Su ayak izi, ilkeler, gereklilikler ve
Assessment Manual, 2011) kilavuz
Yaklasim Hacimsel. TUketilen ve kirletilen su Yasam dongUsl degerlendirmesine (YDD) dayali. Su ile ilgili potansiyel
hacimleri mavi, yesil ve gri bilesenlerle cevresel etkileri dlcer
olgular
Sonug Hacim (6rnegin m3). Bilesenler ayri Tek bir deger ya da etki gostergesi sonuglari profili
raporlanir
Cografi ve Hacimler yer ve zamana gore ayristirilir. Etki degerlendirmesinde yer ve zaman baglami esastir. Su kalitesine etkiler
zamansal Etki yorumu ayri bir adimdir icin yalnizca suya etki eden hava ve toprak emisyonlari dikkate alinir
baglam
Kapsam Uriin, proses, kurulus, tiiketici, ulus Uriin, proses ve kuruluslar

Anlami sudur: WFN &l¢iim sorunun blyUkligini ve kaynagini hacim olarak gosterir. ISO 14046 ise bu kullanimlarin su
kithgi, su kalitesi bozulmasi gibi potansiyel cevresel etkilere donisimini degerlendirir. Yani ISO 14046 kapsaminda
yalnizca mavi, yesil ve gri hacimleri toplamak tek basina standarda uygun bir su ayak izi sonucu sayllmaz. Standart, etki
degerlendirmesini de ister. Su kithdi etkisi icin kullanilan yontemlere 6rnek olarak, UNEP ve SETAC catisindaki WULCA
grubunun AWARE ydntemi verilebilir.

iki yaklasim birbirini dislamaz. Hacimsel envanter verisi etki degerlendirmesine girdi saglayabilir. Ancak sonuclarin
birbirinin yerine kullaniimamasi gerekir.

Guncel durum (Eylul 2026): 1ISO 14046. ISO sayfasina gore standart 2014'te yayimlanmistir (1. baski) ve 2020'de
gbzden gegcirilip teyit edilmistir. Kullanimdan 6nce ISO sayfasindaki gtincel stirim durumu kontrol edilmelidir. Ders 7
ISO 14046'y1 ayrintili ele alir.

Ozet

e Su ayak izi yalnizca tesisteki su sayacini degil, dogrudan ve dolayh su kullanimini ve su kirliligini deger zinciri
boyunca ele alir.

e Su cekimi ile su tiketimi ayni degildir. Cekilen suyun bir bolimU sisteme geri doner.

e Mavi su ayak izi ylUzey ve yeralti su kaynaklarindan ttketilen suyu goésterir.

e Yesil su ayak izi yagistan gelen ve topragin kdk bodlgesinde bitkilerce kullanilan suyla ilgilidir. Cevre dostu anlamina
gelmez.

e Gri su ayak izi gergek atiksu hacmi degildir. Kirletici yukin belirli bir su kalitesi standardiyla iliskisini gdsteren teorik
bir tath su hacmidir.

e Sanal su, Grlnin Uretim gecmisindeki gorinmeyen su kullanimini ve ticaretle olusan su baglantisini gértnar kilar.
Uriiniin icinde fiziksel olarak tasinan su degildir.

e Su ayak izi miktar su riskini tek basina aciklamaz. Havza, mevsim, kaynak tiurd, su kalitesi ve yerel su stresi birlikte
degerlendirilmelidir.

o WFN hacimsel bilesenlerle calisir. ISO 14046 yasam dongiisii temelli potansiyel etki degerlendirmesini hedefler. ikisi
ayni yontem degildir.

Bilgi kontrolu (cevaplarniyla)

1. Sebekeden cekilen butin su tiketilmis sayilir mi? Cevap: Hayir. Cekilen suyun bir bolimu uygun kalitede ve
zamanda ayni havzaya geri dénebilir. Tiketim, kullanilabilir kaynaktan ayrilan bélimdur.

2. Yagistan gelen ve bitkinin kék boélgesinde kullandigi su hangi bilesendir? Cevap: Yesil su ayak izi.

3. Gri su ayak izi gercek atiksu hacmi midir? Cevap: Hayir. Kirletici yuktn kabul edilen su kalitesi standardina
getirilmesi icin teorik olarak gerekli tatli su hacmidir.

4. Sanal su urinin icinde fiziksel olarak tasinan su mudur? Cevap: Hayir. Uriiniin Gretim gecmisinde kullanilan
suyu ve ticaretle olusan su baglantisini ifade eder.

5. Bir tekstil isletmesinde kazan besleme suyu ve pamuk uretiminde kullanilan sulama suyu hangi kullanim
tiirlerine girer? Cevap: Kazan besleme suyu dogrudan kullanimdir. Pamuk Uretimindeki sulama suyu dolayh kullanimdir.



6. Gri su ayak izinin hesabinda hangi Gic unsur onemlidir? Cevap: Alici ortama ulasan kirletici yiki, kabul edilen en
ylksek konsantrasyon veya kalite standardi ve dogal arka plan konsantrasyonu.

7. Dogru mu yanhis mi: Gri su ayak izi, atiksuyun temiz suyla seyreltilmesini 6nerir. Cevap: Yanlis. Gri su bir
yonetim ve karsilastirma gdstergesidir. C6zUm kirleticiyi kaynaginda azaltmak ve aritmayi iyilestirmektir.

8. Ayni miktarda mavi su tiiketimi neden her havzada ayni riski yaratmaz? Cevap: Etki havzaya, mevsime,
kaynagin yenilenme durumuna ve diger kullanicilarin ve ekosistemin talebine baglidir.

9. Dogru mu yanhis mi: 1ISO 14046 kapsaminda mavi, yesil ve gri hacimleri toplamak yeterlidir. Cevap: Yanlis.
ISO 14046 yasam dongusl temelli potansiyel cevresel etkileri degerlendirir. WFN ise hacimsel bilesenlerle calisir.

10. Bir firmanin su riskini anlamak icin yalnizca su faturasina bakmak neden yetersizdir? Cevap: Onemli su
badimliligi cogu zaman tedarik zincirinde, 6rnedin tarimsal hammaddede veya enerjide bulunur. Su faturasi bunu
gostermez.

Anahtar kavramlar sozliugu (TR - EN)

Turkge English

su ayak izi

su ¢ekimi

su tiketimi

dogrudan su kullanimi
dolayh su kullanimi
mavi su ayak izi

yesil su ayak izi

gri su ayak izi

sanal su

su stresi

su kithg

havza

su agisindan kritik nokta
kok bolgesi

bitki terlemesi

yasam dongisu degerlendirmesi (YDD)
potansiyel cevresel etki
deger zinciri

Falkenmark gostergesi

Kaynaklar ve guncellik notu

water footprint

water withdrawal

water consumption

direct water use

indirect water use

blue water footprint

green water footprint

grey water footprint

virtual water

water stress

water scarcity

river basin / catchment
water hotspot

root zone

transpiration

life cycle assessment (LCA)
potential environmental impact
value chain

Falkenmark indicator

o Water Footprint Network. What is a water footprint? https://www.waterfootprint.org/water-footprint-2/what-is-a-wate
r-footprint/ (mavi, yesil ve gri su ile dogrudan ve dolayli kullanim tanimlari, erisim: Eyltl 2026)
e Hoekstra, A. Y., Chapagain, A. K., Aldaya, M. M. ve Mekonnen, M. M. (2011). The Water Footprint Assessment

Manual: Setting the Global Standard. Earthscan, Londra.

e Mekonnen, M. M. ve Hoekstra, A. Y. (2011). The green, blue and grey water footprint of crops and derived crop
products. Hydrology and Earth System Sciences, 15, 1577-1600.
e |ISO 14046:2014. Environmental management, Water footprint, Principles, requirements and guidelines. https://www

.iso.org/standard/43263.html

e Boulay, A.-M. ve digerleri (2018). The WULCA consensus characterization model for water scarcity footprints
(AWARE). International Journal of Life Cycle Assessment, 23, 368-378.

e Allan, J. A. Sanal su kavrami Gzerine 1990'lar tarihli calismalar (kavramin kaynadi olarak anilir).

e Falkenmark, M. ve digerleri (1989). Macro-scale water scarcity requires micro-scale approaches. Natural Resources

Forum, 13(4), 258-267.


https://www.waterfootprint.org/water-footprint-2/what-is-a-water-footprint/
https://www.iso.org/standard/43263.html

e IPCC (2022). Climate Change 2022: Impacts, Adaptation and Vulnerability. AR6 Calisma Grubu Il, BolIim 4 (Su) ve
Gida ve Su bilgi notu. https://www.ipcc.ch/report/ar6/wg2/chapter/chapter-4/

o WRI. Aqueduct 4.0: Updated Decision-Relevant Global Water Risk Indicators (2023). https://www.wri.org/research/aq
ueduct-40-updated-decision-relevant-global-water-risk-indicators

o Devlet Su isleri Genel Midiirlagi (DSI), Tarim ve Orman Bakanligi ve TUIK verileri. Kisi basina 1.301 m3 degeri
Anadolu Ajansi ve Dinya Gazetesi haberlerinde (Mayis-Haziran 2026) bu kurumlara atfen aktariimistir. Deger,
DSi'nin 112 milyar m? potansiyeli ile TUIK'in 2025 sonu niifusundan yeniden hesaplanarak teyit edilmistir. Birincil
DSi sayfasindan dogrudan gérilmemistir.

e SATSO programi ders amag, 6grenme ciktisi ve kapsam belgesi.

Guncellik notu: Su ayak izi yontemleri, ISO 14046 strim durumu ve Turkiye su verileri dizenli olarak glincellenir.
Kullanimdan 6nce ilgili kurumun son yayinina bakilmahdir.



https://www.ipcc.ch/report/ar6/wg2/chapter/chapter-4/
https://www.wri.org/research/aqueduct-40-updated-decision-relevant-global-water-risk-indicators

ENGLISH VERSION

LESSON 6: What Is a Water Footprint?

Program: Sustainability in Industry, Climate Change and Carbon Footprint Training (SATSO)

Key facts Description

Target Students, industry professionals and specialists
audience

Scope of The water footprint concept, the distinction between water withdrawal, use and consumption, direct and indirect water use,

this blue, green and grey water footprints, virtual water, water stress and the basin context, the link to climate change, a cotton

material product example and the difference between the Water Footprint Network method and ISO 14046. Water inventory, mass
balance and calculation details are covered in Lesson 7.

Currency September 2026
of
information

Related Lesson 2 (climate change and global warming), Lesson 7 (ISO 14046, water inventory, flow diagram and water mass balance)
lessons

Learning outcomes

After completing this material, the reader can:

e Explain that a water footprint is more than the reading on a plant's water meter.

e Distinguish between water withdrawal, water use and water consumption.

e Show direct and indirect water use in an industrial example.

e Define the blue, green and grey water footprints and say what each represents.

e Explain that the grey water footprint is not the actual wastewater volume.

e Interpret the virtual water concept and the water link created by trade.

e Explain why the same volume of water has different consequences depending on the basin and season.
o State the difference between the Water Footprint Network method and the ISO 14046 approach.

1. Introduction: Visible water and invisible water

Is the water meter enough to understand how much water an industrial organization uses?

Mains water, well water and process water entering a plant are certainly important. But a product's relationship with
water often begins long before the factory gate. Take a cotton fabric. The rain and irrigation water in the field where the
cotton grew, the preparation of the yarn, the washing and dyeing of the fabric, the chemicals used and the resulting
pollutant load are all different parts of the same product's water story.

For this reason a water footprint does not look only at the water passing through a tap or a pipe. It tries to understand the
direct and indirect water use of a product, an activity or an organization within a wider value chain.

By the end of this material, the reader can assess a product's relationship with water not only from the factory meter but

together with its source, place, timing and supply chain.

2. What is a water footprint?

The Water Footprint Network (WFN) defines the water footprint as a measure of humanity's appropriation of fresh water
in volumes of water consumed and/or polluted. The concept was developed by Arjen Hoekstra and promoted by the WFN.
In short, a water footprint is a comprehensive indicator showing how freshwater resources are linked to a product,
process, organization or consumption activity.

This approach brings two important extensions.

1. It goes beyond direct use. It also considers the indirect water use in the supply chain of a product or service.



2. It does not look only at quantity. Besides the amount of water consumed, it tries to make the pressure on water
quality visible. The blue and green water footprints describe different sources of water consumption. The grey water
footprint describes how a pollutant load relates to water quality.

A water footprint can be expressed per product, per unit of production, per area or at organization level. However, a
single total number does not give the full meaning of water. The basin where the water is used, the time of year it is
withdrawn, the renewal status of the source, local water demand and ecosystem needs all change the result.

For this reason a water footprint does not answer only the question how much water? It also raises these questions: which
water, where, when, for what purpose and in which value chain?

Level What it covers Example

Product Water use and pollution pressure over a product's life cycle The water history of a cotton T-shirt

Process Water use in a specific production step A fabric dyeing process

Organization ' An enterprise's direct and supply-chain water use The total water relationship of a textile plant
Consumer The water history of goods and services consumed by a person or community A family's clothing and food consumption

3. Water withdrawal, water use and water consumption

To understand the water footprint correctly, water withdrawal must be separated from water consumption.

o Water withdrawal: The total amount of water taken from a river, lake, dam, groundwater or the mains over a
given period.

o Water use: The use of withdrawn water inside the plant for purposes such as process, cooling, washing and
cleaning. Part of the water used can be returned to the system.

o Water consumption: The part of water that is removed from the available water resource in the relevant basin.
The WFN describes this part through these routes: evaporation, incorporation into a product, transfer to another
basin or the sea, and return at a different time.

Not all water taken into a plant counts as consumed. One part may be used in the process, treated and released back to
the same basin. One part may circulate repeatedly in a closed loop. One part may be incorporated into the product,
evaporate, be moved to another basin or return to the source at a different time.

Case Withdrawal Consumption

Most of the water withdrawn for cooling returns to the same water system in suitable quality and in a short  High Relatively low

time

Less water is withdrawn but most of it evaporates or is incorporated into the product Low Relatively
high

For this reason the plant that withdraws the most water is not always the plant that consumes the most.

Note: Return flow alone is not enough. The timing, temperature and quality of the returned water also matter. If
water returns in another period, in another basin or in a quality the ecosystem cannot use, local impacts can
continue.

The key distinction is this: water withdrawal describes the total water taken from the system, and water consumption
describes the part removed from the available water resource in the same place and time context. Water inputs and
outputs are covered in detail in Lesson 7 within an inventory and mass balance.

4. Direct and indirect water use

An organization's relationship with water arises both inside and outside the plant boundary.

Direct water use is the water flows that the organization controls in its own operations. Process water, boiler feed
water, cooling, washing, cleaning, product formulation, landscaping and employee use fall into this group. In a textile
plant, water taken in for washing, dyeing, cooling, steam generation, cleaning and employee needs is direct use.



Indirect water use takes place in the production of the goods and services the organization buys. The WFN defines it as
the sum of the water footprints of all the products consumed. In textiles, the water used to produce cotton, dyes,
chemicals, energy and packaging is indirect use.

Sector Example of significant indirect water use
Food Agricultural raw material production

Textile Cotton and other fibres

Metals Ore and energy

Chemicals Precursor materials

In some sectors the water inside the plant may be only a small part of the total water footprint. The largest water
dependence may sit in raw material or energy supply. The points where water use or water-related risk is concentrated in
the value chain are called water hotspots.

For example, a product that uses little water in the plant can carry a significant indirect blue water dependence if it relies
on an irrigated raw material grown in a high water stress region. A raw material that is rain-fed and comes from a region
with lower water pressure may have a different water profile.

Note: Looking only at the water bill is not enough. A company focused only on reducing its water bill may fail to
see the significant water risks in its value chain.

Water management is not only the job of the environment or plant management unit. Procurement, supplier
management, product design, production, quality and risk management are all parts of the same water story.

5. Blue water footprint

The blue water footprint refers to water consumed from surface water and groundwater sources. Rivers, lakes, dams
and groundwater systems are blue water sources. Mains water is also usually supplied from these sources.

Blue water consumption can occur in four ways:

1. Water can evaporate.

2. It can be incorporated into the product.

3. It can be withdrawn from one basin and transferred to another basin or to the sea.

4. It can return to the source long after the period when the same users and ecosystems need it.

Irrigated agriculture, industrial processes, power generation and domestic use can have a blue water footprint. In the
textile example, irrigation water given to a cotton field from a river or a well is linked to blue water. Process water used to
wash and dye the fabric and not returned to the same basin at a suitable time also contributes to blue water
consumption.

Not every blue water use carries the same significance:

e Limited consumption in a period of abundant water does not create the same local pressure as consumption in a dry
season in a basin with high water stress.

e Abstracting groundwater faster than its natural renewal rate creates a different risk from water sustainably supplied
from surface water.

For this reason the blue water footprint should not be read only as volume information. It should be assessed together
with source type, basin, season, other users and ecosystem needs. For industrial organizations this requires
understanding not only water efficiency at the plant but also which water sources critical suppliers depend on.

6. Green water footprint

The green water footprint refers to the use by plants of water that comes from precipitation and is held in the root
zone of the soil. This water is in the soil before it joins surface runoff or groundwater. It is taken up by the plant, used
during growth, incorporated into the plant or returned to the atmosphere through evaporation and transpiration. The part
of rain that becomes surface runoff is not included in the green water footprint.



Note: Green water does not mean environmentally friendly water. The word green here describes the source
and ecological position of the water. It is not an assessment or a label.

The green water footprint is especially important for agriculture, forestry, horticulture and bio-based products. Cotton,
cereals, fodder crops, wood, paper raw materials, natural rubber and vegetable oils depend on rainfall and soil moisture
conditions in the region where they are produced.

e A large green water footprint does not by itself mean poor environmental performance. The result differs where
rainfall is abundant, ecosystem needs are protected and land use is appropriate.

e In a region with low rainfall, production under land degradation, deforestation or high competition can cause more
serious problems.

e Green and blue water are not simple alternatives to each other in every case. When rainfall is insufficient, irrigation
demand rises and production can become more dependent on blue water. When climate change alters the timing
and distribution of rainfall, the green and blue water mix of the same product can also change.

For industrial organizations, green water is often visible in the supply chain rather than inside the plant. Companies using
agricultural or bio-based raw materials should understand not only the quantity supplied but also the climate and basin
conditions where the raw material was produced.

7. Grey water footprint

The grey water footprint is the most frequently misunderstood of the three components.

The grey water footprint is the theoretical volume of freshwater required to bring a given pollutant load to a level that
does not exceed the accepted water quality standard.

Note: Grey water is not a wastewater volume. The grey water footprint is not the actual wastewater volume an
enterprise produces. It is not the amount of water in a wastewater treatment plant either. It is not a definition about
the color of water.

Three elements matter in this indicator:

1. The pollutant load reaching the receiving environment
2. The maximum accepted concentration or water quality standard for that pollutant
3. The natural background concentration in the water source

The WFN expresses this relationship as follows. The formula is given in this lesson only to show the concept. Its
application is covered in Lesson 7.

Grey water footprint = Pollutant load / (maximum accepted concentration - natural background concentration)
Unit: (kg/day) / (kg/m*) = m3/day

The grey water footprint grows as the pollutant load increases or the permitted quality limit becomes stricter. A specific
chemical load from a textile dyeing process, heavy metal risk in metal production or nutrients reaching water bodies in
agricultural production can be assessed with this approach.

e Two plants with the same wastewater volume can have different grey water footprints, because the pollutant type,
load, background condition and quality standard differ.

e A discharge with a small volume but a high pollutant load can create a higher grey water footprint than a large-
volume flow with a low load.

Note: Dilution is not a solution. The grey water footprint does not recommend diluting pollutants by adding clean
water. It is a management and comparison indicator. It makes pollution pressure visible in a common water-volume
language. The real solution is to reduce the pollutant at source, ensure process control, use suitable chemicals,
improve treatment performance and secure discharge quality.

Blue and green water footprints describe the source of water consumption. The grey water footprint describes pollution
pressure on water quality.




Blue Green Grey

What it Water consumed from surface Rain-derived water held in the root Theoretical freshwater volume needed to bring the
represents and groundwater zone and used by plants pollutant load to the standard

Dimension Quantity (consumption) Quantity (consumption) Quality (pollution pressure)

Typical Irrigation, process water, Rain-fed cotton, forest products Dyeing chemicals, fertilizer and pesticide load
example evaporation

Common Thinking it is only mains water Thinking it is environmentally friendly = Thinking it is the actual wastewater volume
misreading water

8. Virtual water: Water dependence carried with products

Virtual water is the concept that refers to the water used during the production of a product or service. The concept was
put forward by J. A. (Tony) Allan in the 1990s in the context of agricultural trade.

The word virtual does not mean the water is insignificant or imaginary. It means the water is invisible because most of it
is not physically present in the final product.

When a cotton product is exported to another country, the rainfall and irrigation water in the cotton field, the process
water in the processing stages and the pollution pressure are part of the product's water history. Tonnes of physical water
are not shipped with the product. But the economy that buys the product becomes indirectly tied to water use in the
region of production. For this reason international and interregional trade also creates virtual water flows.

e Producing water-intensive products in regions with abundant water resources can, under some conditions, improve
global resource use.

¢ Heavy export of a raw material produced in a basin with high water stress can increase local water pressure and
shift the environmental cost of consumption to the production region.

Note: Virtual water is not water physically carried inside the product. The water drop here represents the
production history of the product.

The virtual water concept makes the geography of the supply chain important. When the same raw material is bought
from different regions, the product's water profile changes. So not only the supplier's price and delivery time but also
where and under what water conditions the raw material was produced are part of long-term supply risk. The main
contribution of the concept is to make visible the hidden link between consumption and water use in the production
region.

9. Water stress, the basin and climate change

Volume does not explain risk

The size of a water footprint matters, but it does not explain water risk on its own.

e The same amount of blue water consumption has different consequences in a basin with abundant water and in
another basin with high water stress.

e An annual total can hide seasonal pressure. A source that looks sufficient over the year can face serious competition
among industry, agriculture, cities and ecosystems in the dry season.

Carbon footprint Water footprint

Scale of Greenhouse gases can be aggregated as COze under a Impact depends on the basin, season, source condition and
impact global impact category other users' demand

Meaning of One kgCO:2e contributes to the same climate effect The same litre cannot be interpreted independently of

one unit regardless of location context

Water stress is the pressure between available and sustainable water resources and human and ecosystem demands.
High water stress does not mean only physical water shortage. Infrastructure, water quality, management capacity and
allocation problems among users can also affect accessible water.



Water is a shared basin resource. It is necessary for a single plant to raise its efficiency, but this may not remove the total
pressure in the basin on its own. Some problems require shared governance among industry, agriculture, cities,
ecosystems and institutions.

How water stress is classified

Water stress is measured with different indicators. Two common examples are:

o Falkenmark indicator: Looks at annual water per person at country level. Commonly used thresholds are: below
1,700 m3 water stress, below 1,000 m3 water scarcity, below 500 m3 absolute water scarcity.

o WRI Aqueduct baseline water stress: The ratio of total annual water withdrawals to annual renewable water
supply in a basin. As the ratio rises, pressure on the resource increases. WRI calculates this score at basin level and
aggregates it to country level with a weighting.

Current situation (September 2026): Tirkiye

Indicator Value Source

Usable water potential (technically About 112 billion m3/year. Average annual DSi, Ministry of Agriculture and Forestry
and economically) precipitation about 450 billion m3 data, 2026

Population (31 December 2025) 86,092,168 TUIK (Turkish Statistical Institute)
Annual usable water per person About 1,301 m? (112 billion m3/ 86,092,168 people)  Derived from DSi and TUIK data,

statements of May-June 2026

By the Falkenmark thresholds this value lies between 1,000 and 1,700 m3, that is, in the water stress band. This
classification is the author's application of the thresholds to the figure. It is not an official declaration.

Note: A national average does not show the basin reality. The per-capita value is a country average. It hides
differences between basins and seasons. In addition, the Falkenmark indicator is usually calculated with renewable
freshwater resources, whereas the Turkish figure is based on technically and economically usable potential. The value
should therefore not be compared one-to-one with other countries' figures. WRI Aqueduct's classification for Turkiye
could not be verified for this material and is therefore not given. For current maps, the WRI Aqueduct Water Risk Atlas
should be consulted.

The effect of climate change

Climate change makes this picture more complex. The timing and intensity of precipitation can change as much as its
total amount. Dry periods can lengthen, extreme rainfall and floods can increase, and seasonal flows from snow and ice
can change. High temperatures can raise evaporation and the water demand of some sectors. A water source that looked
reliable in the past may therefore not perform the same in the future.

The IPCC AR6 Working Group Il report states that roughly half of the world's population experiences severe water scarcity
for at least one month per year (medium confidence). It also stresses that water insecurity disproportionately affects
groups such as economically disadvantaged people, women, children, Indigenous Peoples and the elderly.

For industrial organizations the right question is not only is there enough water today? The stronger question is this: can
the water source we use continue to support our operations, our suppliers, the local community and ecosystems under
different climate and demand conditions?

10. Application example: A cotton product

Let us combine the four concepts on a single cotton T-shirt.

Component Where it appears in a cotton product

Green water If the cotton is rain-fed, the rainwater held in the root zone and used by the plant

Blue water Irrigation from a river, dam or well when rainfall is insufficient. Also process water consumed from sources in cotton
processing, yarn and fabric production, washing and dyeing

Grey water Loads reaching water bodies from fertilizers or pesticides used in farming. Pollutants from dyeing and finishing processes.
Assessed within the relevant water quality standards

Virtual When the product is sold to another region or country, the water use and pollution pressure of the production stages appear
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The water footprint of the same T-shirt is not the same everywhere. The result changes with:

e The climate where the cotton grew, the rainfall, the irrigation method, the agricultural yield and fibre losses
e The plant's process technology and water reuse rate

e Chemical management and treatment performance

e Local water quality conditions

Note: A single global litre value should not be used. This material deliberately gives no litre value for a T-shirt
or cotton. Global average values exist in the literature (for example, Mekonnen and Hoekstra, 2011, published global
averages by crop product). But these depend on specific assumptions and years, and they do not represent a
company's actual supply chain. Using a single global value seen online directly for every product and every company
is not correct. A water footprint gains meaning with the actual production location and supply chain information.

11. The WFN method and ISO 14046

There are two common frameworks for the water footprint. They are not the same method.

Water Footprint Network (WFN) 1SO 14046:2014

Nature An institutional method (Water Footprint International standard: Environmental management, Water footprint,
Assessment Manual, 2011) Principles, requirements and guidelines

Approach Volumetric. Volumes of water consumed and Based on life cycle assessment (LCA). Measures potential
polluted are measured with blue, green and grey environmental impacts related to water
components

Result A volume (for example m3). Components are A single value or a profile of impact indicator results

reported separately

Geographic Volumes are broken down by place and time. Place and time context is essential in impact assessment. For effects
and temporal Impact interpretation is a separate step on water quality, only air and soil emissions that affect water are
context considered

Scope Product, process, organization, consumer, nation Products, processes and organizations

What this means: a WFN measurement shows the size and source of the issue as volumes. ISO 14046 assesses how these
uses translate into potential environmental impacts such as water scarcity and water quality degradation. So under ISO
14046, simply adding up blue, green and grey volumes is not by itself a standard-conforming water footprint result. The
standard also requires an impact assessment. An example of a method for water scarcity impact is AWARE, from the
WULCA group under UNEP and SETAC.

The two approaches are not mutually exclusive. Volumetric inventory data can feed an impact assessment. But the
results should not be used in place of one another.

Current status (September 2026): I1ISO 14046. According to the ISO page, the standard was published in 2014
(edition 1) and was reviewed and confirmed in 2020. The current version status on the ISO page should be checked
before use. Lesson 7 covers ISO 14046 in detail.

Summary

o A water footprint looks beyond the plant's water meter. It covers direct and indirect water use and water pollution
along the value chain.

o Water withdrawal and water consumption are not the same. Part of the withdrawn water returns to the system.

e The blue water footprint shows water consumed from surface and groundwater sources.

e The green water footprint relates to water from precipitation used by plants in the root zone. It does not mean
environmentally friendly.

e The grey water footprint is not the actual wastewater volume. It is a theoretical freshwater volume showing how a
pollutant load relates to a given water quality standard.

e Virtual water makes visible the hidden water use in a product's production history and the water link created
through trade. It is not water physically carried inside the product.



e The size of a water footprint does not explain water risk on its own. Basin, season, source type, water quality and
local water stress must be assessed together.

e The WFN works with volumetric components. ISO 14046 aims at life-cycle-based potential impact assessment. They
are not the same method.

Knowledge check (with answers)

1. Is all water withdrawn from the mains counted as consumed? Answer: No. Part of the withdrawn water can
return to the same basin in suitable quality and time. Consumption is the part removed from the available resource.

2. Which component is water that comes from rainfall and is used in the root zone by the plant? Answer: The
green water footprint.

3. Is the grey water footprint the actual wastewater volume? Answer: No. It is the theoretical freshwater volume
required to bring the pollutant load to the accepted water quality standard.

4. Is virtual water the water physically carried inside a product? Answer: No. It refers to the water used in the
product's production history and the water link created by trade.

5. In a textile plant, which use types do boiler feed water and irrigation water for cotton production fall
into? Answer: Boiler feed water is direct use. Irrigation water in cotton production is indirect use.

6. Which three elements matter in the grey water footprint? Answer: The pollutant load reaching the receiving
environment, the maximum accepted concentration or quality standard, and the natural background concentration.

7. True or false: The grey water footprint recommends diluting wastewater with clean water. Answer: False.
Grey water is a management and comparison indicator. The solution is to reduce the pollutant at source and improve
treatment.

8. Why does the same amount of blue water consumption not create the same risk in every basin? Answer:
The impact depends on the basin, the season, the renewal status of the source, and the demand of other users and the
ecosystem.

9. True or false: Under ISO 14046, adding up blue, green and grey volumes is sufficient. Answer: False. ISO
14046 assesses life-cycle-based potential environmental impacts. The WFN works with volumetric components.

10. Why is looking only at the water bill insufficient to understand a company's water risk? Answer: Significant
water dependence is often in the supply chain, for example in agricultural raw materials or energy. The water bill does
not show it.

Key concepts glossary (TR - EN)

Turkce English

su ayak izi water footprint
su ¢ekimi water withdrawal
su tuketimi water consumption

dogrudan su kullanimi
dolayh su kullanimi
mavi su ayak izi

yesil su ayak izi

gri su ayak izi
sanal su

su stresi

su kithgi

havza

su agisindan kritik nokta
kok bolgesi

bitki terlemesi

direct water use
indirect water use
blue water footprint
green water footprint
grey water footprint
virtual water

water stress

water scarcity

river basin / catchment
water hotspot

root zone

transpiration



yasam dongisu degerlendirmesi (YDD) life cycle assessment (LCA)

potansiyel cevresel etki potential environmental impact
deger zinciri value chain
Falkenmark gostergesi Falkenmark indicator
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