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Yﬂgl‘f: —> Atmosferden yiizeye diisen suyun her hali

Havza siniri
Nehir Ag

Havza

Akim

cikisi

Dinya'daki ortalama yillik toplam yagis > 800 mm.

Turkiye'nin ortalama yillik toplam yagisi 2> 643 mm.

1t en diigiik; Himmetdede (Kayseri), 63.3 mm (1933)
" en yliksek; Rize, 4043.3 mm (1931)



https://www.lesser.com.mx/Luis/HYDRO/Hydrology%2004%20Precipitation.pdf
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https://www.aybu.edu.tr/bolumroot/contents/muhendislik_insaat/files/Ders2(1).pdf




Soguk Cephe Yagisi

Haritadaki ephenin sicak ve nemli
soguk havayi yukari kaldirmasi
cephe nedeniyle bulut olusumu

sinin Soguk cephenin

arkasindan

ilerleyen soguk
GEVTE

Haritadaki

soguk
cephe

5 I n Irl https://www.aybu.edu.tr/bolumroot/contents/muhendislik_insaat/files/Ders2(1).pdf



Sicak Cephe Yagis

. Haritadaki
aphenin sicak ve nemli sicak
avayi yukar kaldirmasi cephe

nedeniyle bulut olugsumt SII':II'I

Sicak cephenin
onunden uzaklasan
soguk hava

Haritadaki
sicak
cephe
siniri

https://www.aybu.edu.tr/bolumroot/contents/muhendislik_insaat/files/Ders2(1).pdf



« Yaqis Tipleri

Farkli bulut olusum mekanizmalari farkli élgcek ve yadis karakteri gésterir:
(Hizli yiikselme daha yogun yagis anlamindadir).

Konvektif Yagislar: Dusey ve yatayda 100s-1000s m, hizl lokal yukselme,
yogun lokal yagislar

Cephesel Yagislar: Genis alan yagislari (1s-10s km), yavas buyume,
genis yayillimli daha hafif yagis

Yuzeysel Yagislar: Cok kucuk alanlarda
etkili olan az miktarli yagislar

https://www.aybu.edu.tr/bolumroot/contents/muhendislik_insaat/files/Ders2(1).pdf



Yagsm Cinsi

Yags
Mikian
murry'saat

=10M)

51 ile
104}
Mutedil veva Siddetli Yagmur veva 26 ile 50
Karla Kansik Yagmur ;
Mutedil Yagmur veva 13 ile 25
Karla Kansik Yagmur
Hafif Yagmur , Mutedil :
Jile 12
veva Kuvvetli Kar N
0.1 ile
2.9
Cisenti veva acik hava hedefleri 0ile Iz
(bécek,toz vb.)

https://www.aybu.edu.tr/bolumroot/contents/muhendislik_insaat/files/Ders2(1).pdf



BAZI TANIMLAR

+ Yagis siddeti (i): Birim zamanda dusen yagis yuksekligine " yagis siddeti "
denir (mm/saat) veya (cm/saat) birimleri ile ifade edilir.

« Yagis siddeti, hafif saganak yagislarda 1 mm/saat, siddetli saganak
yagislarda ise 10-20 mm/saat olabilir.

« Belirli bir siddetteki bir yagisin belli bir zaman suresi icinde (1 yil, 10 yil, 50
yil vb.) olusma sayisina " yagis frekansi " adi verilir.



Yagisin Frekansi

* T, suresince siddeti verilen bir degere esit ya da bu degeri asan bir yagis
n kez gozlenirse

To

T _ . Yadis periyodu (zaman biriminde)

n

= Frekans (1/zaman) biriminde

f:

1
T .

https://www.aybu.edu.tr/bolumroot/contents/muhendislik_insaat/files/Ders2(1).pdf



Siddet - Sure - Frekans egrileri

Intensity A
(mm/hr)
B Ayni sure igin: '
25 requency frekans arttikgca siddet artar
110 e
50 min Reference tim.é- (min or hr)
Intensity &
(mm/hr)
!EG k
icin: 135 |« Sars
Aynlufrekans igin: > | S q} reavency
sure arttikca siddet azalir
|

20min 35min 20 min Reference time (min or hr)

https://www.aybu.edu.tr/bolumroot/contents/muhendislik_insaat/files/Ders2(1).pdf



Generalized design criteria for water-control structures

Type of structure

Return period (years)

Highway culverts
Low traffic
Intermediate traffic
High traffic
Highway bridges
Secondary system
Primary system
Farm drainage
Culverts
Dirches
Urban drainage
Storm sewers in small cities
Storm sewers in large cities
Aarfields
Low traffic
Intermediaie traffic
High wralfic
Levees
{mn farms
Around cities
Dams with no likelihood of
loss of life (low hazard)
Small dams
Intermediate dams
Large dams
Dams with probable loss of life
{significant hazard)
Small dams
Intermediate dams
Large dams

Dams with high likelihood of considerable

loss of life (high hazard)
Small dams
Intermediate dams

Large dams

ELY

3-10
10-25
50100

10-50
S0-100

2-50
50-200

50100
100+

100+

https://www.caee.utexas.edu/prof/maidment/CE365KSpr15/Visual/DesignStorms.pptx

50-100%

50%
S0-100%
100%

S50-100%
100%
1005



Typical Annual Water Budget [ypical Annual Water Budget
. Forested Land Cover , Urbanized Land Coves

a7 'o‘j ) . | J
1A%l - [ 25%
| BV b," ] lon-Transpiration | Evaporation-Transpiration

Jos-F Surface
(. 0.3% Runoff

Pre-development Hydrology. Courtesy of C. May, Post-Development Hydrology. Courtesy of C.
University of Washington. May, University of Washington.



YUZEY AKISI: Neden analiz edilir?

* Yeraltl suyu beslenimi
* Ylzey akisina gecen suyun kalitesi
* Ylzey akisina gecen suyun kantitesi

40% evapotranspiration

(

10% runoff\\ \

10% shallow ‘ l
infiltration 5% deep 25% shallow
infiltration infiltration ~ 25% deep

infiltration

30% evapotranspiration

ol =
125% runof_f_. El

1
RN



INTENSITE

Intensite (1) birim zamanda diisen yagis

Intensitesi yiksek yagislar genel olarak daha kisa sirmektedir ve

daha kucuk bir alani kapsamaktasir.

Farkli intensite ve suredeki yagislarin tekerrtrt onemlidir (frekans)

Cogu kez en yluksek yagisa gore planlama yapi
En akilci yaklasim farkli intesite ve sltirediyagis

belirli bir sire ve intensitedeki yagisin beklenc
sayisi)projelendirmede esas alinmasidir.

maktadir.

arin tekrar arahiginin (
igi yil



Shallow
Concenirated Flow Channel Flow

Visible
about <0.1 ft 0.1 t0 0.5 ft on Maps




Cikis veya Desarj Noktasi

Havza Sinin

Sekil 3.4. Cikis kesiti ve havza smirlarinin yer aldigi Dyjital Yiikseklik Modeli
(DEM) gdsterimi (Chinnayakanahalli ve ark., 2006)

Osman Tanriverdi Tezi



Havzada yuzey akisini etkileyen etmenler neler?

1-Yizey akisi olusturan yagisin ozellikler

. L Q
a-Yagisin siiresi @ Q Q Q $

b-Yagisin siddeti

. e . l. l. 1 '
2-Yagis havzasinin ozellikler:
a-Havzanin genishgi
b-Havzanin topogratyasi
Q
c-Havzanin toprak ozellikleri
d-Bitki Ortiisii >

. Sekil 6. Havza Sekillerine Bagli Hidrograflar
e-Arazi kullanim durumu.

(https://puguhdraharjo.wordpress.com.)




YUZEY AKISI: RASYONEL YONTEM

Rasyonel method kiiclik havzalar icin

uygundur

Q= 0,00277xCxIxA Q= 0,00277 xCx|xA
Q: En fazla ylizey akis miktari (m3/s)

C: Yluzey akisi katsayisi

I: Yagis insensitesi (yagis sikligi ve

konsantrasyon zamanina ﬂ
esit bir yagis suresi icin) (mm/saat) mm/h mm/sa cm/h

A: Drenaji saglanacak alan buyuklugu (ha) A ha ha km?2




Konsantrasyon

Zamanini (Tc) ne etkiler?

* Yu Zey p u ru Z I u | u é u 70% area impervious (paved)

e Kanal bicimi ve
akis ozellikleri
* Egim

1 0.01947L1%77
€ = —co383

2 Te= 1,12 % (1,1-C) x (03048 L)**x S

Value of K
Type of area Flat land Rolling land 5% | Hilly land 10% to
0 to 5% slope to 10% slope 30% slope
30% area impervious (paved) 0.40 0.50 —
50% area impervious (paved) 0.55 0.65 -
0.65 0.80 —

Single family residence in urban areas 03
Cultivated Areas

Open Sandy Loam 0.30 0.40 0.52

Clay and Silt Loam 0.50 0.60 0.72

Tight Clay 0.60 0.70 0.82
Pastures

Open Sandy Loam 0.10 0.16 0.22

Clay and Silt Loam 0.30 0.36 0.42

Tight Clay 0.40 0.55 0.60
Wooded land or Forested Areas

Open Sandy Loam 0.10 0.25 0.30

Clay and Silt Loam 0.30 0.35 0.50

Tight Clay 0.40 0.50 0.60

tc= Konsantrasyon zamani (dakika),
C= Yiizey akis katsayisi,

L=Drenaj: saglanacak alanda, en uzak kdseden bosaltma noktasina kadar olan uzaklik

(m)

S= Drenaj1 saglanacak alanin ortalama egimi (%)’dir.
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(P-T

0

Q d
P-1,)+S
Q

Q = Yiizey akis miktar1 (mm), P = Yagmur miktari, I, = Ilk tutma, S = Su tutma potansiyeli

 (P-0.2S)
P +0.8S

I, =0.2S

P>1

a

25.400
254+ 8§

EN =

~25.400
EN

S — 254




Yagmurdan once toprakta bulunan nemin en disiik diizeyde yani yiizey su tutma

potansivelinin en fazla olmasi kosulu AMC-I olarak,

Toprak neminin ortalama diizeyde olma kosulu AMC-II olarak ve

Yagmur oncesinde topraktaki nemin en fazla diizeyde olmas: yani yluzeydeki su

tutma potansiyelinin en diisiik olma degeri AMC-III olarak belirlenmistir (Tekeli

2000).

N (D)= (4,2xEN)
(10— (0,058xEN))

EN(IIT) = (23xEN)
(10 + (0,13xEN))

EN(I): Onceki nem kosullart birinci duruma (AMC-I) gére belirlenen egri numarast,
EN(III): Onceki nem kosullart tiiincii duruma (AMC-III) gére belirlenen egri numarast
ve

EN: Onceki nem kosullart ikinci duruma (AMC-IT) ve Anonymous’a (1972) gére
belirlenen egri numarasidir (bk. Cizelge 4.16) (Apaydin 2007).

Kaynak: Muftlioglu, 2016



Son bes giindeki toplam yagan yagis ((P) mm cinsinden) dikkate alinarak, cizelge
3.3*teki li¢ kosuldan bir1 belirlenmektedir (Apaydin 2007).

(Cizelge 3.3 Anonymous’a (1972) gore, topragin nem igerifine gore oOnceki nem
kosullan (Apaydin 2007)

Kis Mevsiminde P (mm) Biuyime Mevsiminde P (mm) Kosul
P<12.7 P>35.6 AMC-I
12,7<P>27.9 35,6<P>533.3 AMC-II
P<179 P>53,3 AMC-III

Kaynak: Muftioglu, 2016



322.79 +15.63()
a + 323,52

EUEN = EN

Egim Uyarlanmis EN Degeri

Kaynak: Muftioglu, 2016



Hidrolojik Toprak Grubu

Aqiklama

(A simifi)
Diisiik Yiizey Akis Potansiveli
Olan Topraklar (yiiksek siiziilme)

Tamamen slandiklan durumda sizilme hizi  vyiksek wve
gecirimliligi fazla olan topraklar, hidrolojik bakimdan diisiik yiizey
akis potansiyelini belirtmektedir. Genellikle kumlu, az kil ve silt

Minimum mfiltrasyon | igeren topraklar bu gruba girmektedir.
Derecesi:7.5-10 mm/sa
(B simifi) | Tamamen 1slandiklan durumda siizillme hizi ve gegirimlilifi orta

Orta Dereceden Disiik Yizey
Alkas Potansiyeli Olan Topraklar

derecede olan topraklar bu simfa girer. Ince ve kaba tanelerin
karisimindan meydana gelen topraklar, orta derecede yiizey akis

Mintmum mfiltrasyon | potansiveli gostermektedir.
Dereces1:3-7.5 mm/sa
(C simifi) | Tamamen 1slandiklan durumda siiziillme iz ve gegirimlilifi orta

Orta Dereceden Yilksek Yizey
Akis Potansiyeli Olan Topraklar

dereceden daha az olan ve olduk¢a Onemli derecede kil igeren
topraklar, orta derecede viiksek akis potansiyeli gostermektedir.

Mintmum mfiltrasyon
Derecesi: 0,8-3 mm/sa
(D simifi) | Tamamen islandiklart durumda disilk siiziilme hizi gosteren ve
Yiiksek Yiizey Akis Potansiveli | gecirimliligi ¢ok diisiik olan topraklar, yviiksek derecede viizey akis
Olan Topraklar | potansiyeli gosterir. Fazla miktarda kil igeren ve yiizeye vakin
Minimum mfiltrasyon | gecirimsiz bir katmami bulunan topraklar, genellikle bu sinifa

Deracest: 0-0_8 mm/sa

airmektedir

Kaynak: Muftioglu, 2016




(Cizelge 4.16 Farklh kosullar icin yiizey akis egri numaralarn (Anonymous 1986b)
c. Diger tarim araziler i¢in yiizey akis egr numaralari

DIGER TARIM ARAZILERI ICIN YUZEY AKIS EGRI NUMARALARI®

Arazi Ortiisii Tanim

Hidrolojik Toprak Gruplar: icin Egri Numaralan

Orti tipi Lk A B C D Aciklamalar®
durum
Kotil 68 80 86 89
Mera, otlak- siirekli hayvan otlag” | Uygun 49 69 79 84
Iyi 39 61 74 80 Dogal cayirhiklar
Cayir- sirekli ¢im alan, hayvan
otlatmadan korunmus, genellikle 30 58 71 78 Sit alam
saman i¢in bigilen alan
Calilk (Fundalk)- Callann K otil 48 67 77 83 Calilik alanlar
gogunlukta oldugu cali-ot¢im | {jyoun 35 56 70 77
alan karisim® _ . _
Iyi 30 48 65 73
Koru- Cayir kombinasyonu K otil 57 73 82 86 Agaclandirilacak alanlar
(Meyve ~ bahgesi  veya  aga¢ | yygun 43 65 76 82 Bitki degisim alanlan
toplulugu) —
lyi 32 58 72 79
Kotil 45 66 77 83
Orman’ Uygun 36 60 73 79
Tyi 30° 55 70 77
Ciftlik-Yapalar, d:-'_fr ycl_lar,_ ozel 59 74 g9 26
araba yollan ve ¢evredeki arsalar

! Ortalama yizey akis durumu ve [;=0.25.

- Kotii:<%50 yer Griiicii veyva mal¢lanmamus yogun otlatilms alan
Uygun: %30 ile %75 aras1 ver ortiicii ve yogun otlatilmamus alan
Iyi:>%75 yer Ortiicil ve seyrek ya da zaman zaman otlatilog alan




Direct runoff (Q) in inches

=]

g |

Rainfall (P)
Runoff (Q)

Initial
abstraction L

Infiltration
curve

1 32
I Wi s 1 8> LaF
P-I+5 and F=P-1-Q

Curves on this sheet are for the
case [,=0.25, so that
(P-0.28)
P+0.85

4 5 6 7
Rainfall (P) in inches




Table 10-1 Curve numbers (CN) and constants for the case | = 0L25

1 ) ) ) ] 1 ) Table 10-1 Curve numbers (CN) and constants for the case [, = 0.25
N for - -:n; fior AR - & values*® Curve® starts CN for =2 I—
AR 1 m ) W'}::l;l’ = ARCH 1
1 2 3 4 5 1
10 100 100 0 0 IECI 44}
o8 o o ot " % » CNfor --CN for ARC - - S values* Curve* starts CN for
o7 o 209 00 57 % ARCII I il where P = ARCH
95 §7 08 526 11 55 35 (in) (in)
04 o5 08 B8 13 b4 L
0w B3 08 763 15 53 aa
92 81 a7 B7T0 A7 B2 a2
g1 80 a7 Ly 20 5l 31
90 ™% L11 22 50 st 100 100 100 0 0 60
B T 151 1.24 25 45 30
88 5 o5 a5 27 5 29 i
o B L 2 p 2 99 07 100 101 02 59
% 7o LGS 2 i j: 08 04 99 204 04 58
5 P by o I 2 07 01 99 309 06 Y
Sooomor oo 8 E o6 89 99 417 08 56
o oo " ’5! % o 05 ST 08 526 11 55
. o 0 v w04 85 08 638 13 54
ThH 5 B9 3.16 e 36
S e s s 03 83 08 753 15 53
T4 55 a8 3.51 JT0 M 15
73 51 87 3.70 7 33 17 02 51 97 870 A7 52
32 ?3 B{E 3.89 T 32 lf.-tr
n H om & u s 91 80 a7 989 20 51
W ow o om0 8 96 111 22 50
o P ' T 89 76 96 1.24 25 49
i1i] 5 =8 .38 08 5
o 35; i 562 },15 . : S8 75 95 1.36 279 48
o PO R 87 73 05 1.49 30 47
Bl 41 T8 [ {1 1.28
: 86 T2 04 1.63 33 46




12 inches
B8 inches

P=0 10
Q+0 to
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HYDROLOGY: SOLUTION OF RUNOFF EQUATION Q=
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Figure 2.1: Three-Dimensional View of a Stormwater Planter

PLANTS FILTER AND
TRANSPIRE WATER
WHILE ENHANCING THE
STREETSCAPE

SSTORMWATER FROM
SIDEWALK FLOWS INTO

STORMWATER FROM
ROADWAY FLOWS INTO
THE PLANTER

STONE OR OTHER STORAGE
MEDIA PROVIDES ADDITIONAL
STORMWATER STORAGE



Shepard Recreation Center Corner Bump-out



Queen Lane Mid-Block Bump-out



Figure 2.2: Three-Dimensional View of a Stormwater Bump-out

PLANTS FILTER AND
TRANSPRE WATER
WHILE ENHANCING THE
STREETSCAFE

STONE OR OTHER STORAGE
MEDA PROVIDES ADIITIONAL
STORMWATER STORAGE

Mid-block Stormwater Bump-out Corner Stormwater Bump-out

PLANTS FILTER AND
TRANSPIRE WATER WHILE
ENHANCING THE
STHEETSCAPE e

STOAMWATER FROM
ROADWAY R 0
BUMPOUT

STONE OR OTHER
STORAGE MEDIA
PROVIDES ADDITIONAL

STORMWATER STORAGE




Stormwater Tree Precedent



Figure 2.3: Three-Dimensional View of a Stormwater Tree

TREE FILTERS AND TRANSPIRES
WATER WHILE PROVIDING
SHADE AND ENHANCING THE
STREETSCAPE

E
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Proposed Conditions — Post Construction
Construction

Planting Schedule

Zone 1
Zone 2

B Zone s
Zone 4

WLE -



Landscape and Relief
(Soil Texture)

,..

- —

R Nyl A- Sandy Texture and
B o ", N e

B- Sandy Textures

C- Clay Loam, Loam,
Silt Loam

20 o
’° >
&0 40
sg K~ S0
5 S SN
% ( TR

10 \\Wv‘\i . -_ :90
At % S % 3 B 3o Amvv‘

s0 0 60 50 40 30 20 o

Image Source: University of Wisconsin, 2002



C- Horizons

Distinguished by Color,
Structure, and Deposition

 Mineral Horizon or Layer, excluding
Rock

e Little or No Soil-Forming

* May be Similar to Overlying
Formation

 May be Called Parent Material
* Layer can be Gleyed
* Developed in Place or Deposited




Infiltration Rate by
Soil Group/ Texture

Saturated infiltration rate
Soil group Soil texture Mmfhr Infhr
fal Sand 200 =2.0
fa Loamy sand 50 2.0
B Sandy loam 25 1.0
B Loam 12.7 0.5
_ Silt loam 6.3 0.25
C Sandy clay loam 3.8 0.15
O EEJIE:HT and silty 5 5 0.0a
O Clay 1.3 0.05

Source: Texas Council of Governments, 2003.
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