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Figure 1. Effects of surface imperviousness on stormwater surface runoff and infil-
tration (adapted from EPA 1993).
(image source: Holt et al. 2018).
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Tabel 7. Intensiivseimaid vihmasid Eestis.
Table 7. Some most intensive rains in Estonia.
Jaam Kuupiiev Aeg (min) Intensiivsus (mm/min)
Tooma 23, VII 1957 3 357
Johvi 23. VI1 1957 3 334
Tooma 23. VII 1957 10 230
Vilsandi 22. VIII 1967 4 0,95
Jahvi 3. VI 1978 13 0,94
Tiirikoja 20. VI 1980 5 1,24
Tallinn 4.V 1996 20 122
Vilsandi 19. VIIT 1999 6 110
Jahvi 31. VIIT 2003 10 0.80
Viru 13.V 2011 10 1,07
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Eesti tuleviku kliimastsenaariumid aastani 2100“

SiSenaarium RCP4.5 RCP8.5 RCP4.5 RCP8.5
9% 15% 16% 22%
10% 16% 21% 24%
1% 18% 15% 19%
W 10% 8% 1% 12%

Aasta 10% 14% 16% 19%
keskmine

Tabel. Aasta keskmise sademete hulga suhteline muutus vorreldes kontroll-
perioodiga 1971- 2000.
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Joonis 4. 2-aastasele korduvusperioodile vastavad sajuhulgad (mm).
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Table 3. Suggested delta change whe
walter systems with an anticipated techni
years

n designing urban
ical lifetime of 100

2 year 10 year 100 year

return return return
period period period
All durations 12 1.3 1.4

303)




*1*2 3

9C 3+ 3@ 3, 3
3 91 3
9G 34 3
, 34 3 34, 3

N+ NN DB

®

)"

# $ % &

120 180 240
min min min
16.1 278 370 391 398 425 434 449 504

Jaam 10min 20min 30min 40min 60min 90 min

Visandi  19g7) (1979) [(1979) (1979) (1979) (2000) (2000) (2000) [2000)
— 189 281 364 396 488 528 647 796 1050

(2019) [2019) ([2019) (2019) [2019) (2019) (2013) (2013) (2013)
— 160 288 416 449 514 6516 517 5289 529

(2001] ([2001) (2001] (2001] [2001] (2001) (2001) [2001) (2001)

Lasne 190 266 301 323 357 389 470 507 564
Nigula  (1998) [2016) (2016) (2016) (2016) (1996) (1996) (1996) (1996)

246 302 374 420 468 491 577 598 598
(2012) [2003) [1966) [1966) [1966) [1966) [1966) [1966) (1966)

Vaike- 203 263 347 417 433 450 488 542  B4B
Mearia  (2014) [1994) (1834] (1994) [(1884) (1984) (1894) (1984] (1986)

o 205 < 404 \ 504 526 548 589 631 662 662

(2016) \ (2000) /[2000) (2000) (2000) (2000) (2000) (2000) (2000)
193 268~ a32 409 450 462 465 6557 5786
(1983) [1983) [1994] (1994) [1994) [1954) [1954) (1954) (1954)
Elva- 162 210 272 346 406 418 511 674 7386
Téravere [1986] ([1986) [1970] (1970] [1970] [1970] (2016] [2016] [2016)

144 214 o287 321 875 481 506 542 578

(1999) (1975) [1975) (1975) {28+ (2011 —(2844)(2011) [2011)
Jogeva- 258 390 491 45 /86 B89 906 99 997
Tooma  [1957) [1994) [1994) {1994) [1994) (1994] (1994) (1994} (1994)

Viljandi

Tallinn

Tiirikoja
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i . Intensiivsuse ;

Meteoroloogiajaam Kuupaev Max ntensilveus kestus Vihma pikkus Kogus

mm,/ min min min mm

Tiirikoja 20.06.1980 54 1 5 6.2
Tooma 23.08.1969 48 1 103 118
Tallinn 21.06.1972 36 1 76 15.7
Tooma 22.07.18957 3.57 3 91 38.7
Johvi 25.07.1957 3.37 3 192 43.8

Elva 02.07.18965 34 1 18 45
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Precipitation depth (mm)
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Maximum annual rainfall, 20 min duration
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Maximum annual rainfall, 60 min duration
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Table 2 — Recommended design frequencies for use with simple design methods
Location Design storm frequency 2
Return period Probability of
(1in “n" years) exceeding
inany 1 year
Rural areas. 1in1 100 %
Residential areas. 1in2 50 %
City centres/industrial/commercial areas. 1in5 20%
Underground railway/underpasses. 1in 10 10 %
#  For those design storms no surcharge shall occur.

Table 3 — Recom|

ded design frequ

for use with complex design methods

Location Design flooding frequency
Rgtu m period Probability of
(1in “n” years) exceedingin any
1 year
Rural areas. 1in 10 10 %
Residential areas 1in20 5% |
City centres/industrial/commercial areas. 1in 30 3%
Underground railway/underpasses 1in 50 2%
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Nr |Linn A b c

1 | Tallinn 325.7 0.342 0.77]
2 |[Narva 380.6 0.361 0.76
Kohtla-

[=]

< (.

w

3 |Jarve 378.5 0.36[ 0.768

4 |Maardu | 331.6 0.34p 0.713

5 |Rakvere | 357.5 0.356 0.780 — 3 &

6 |Silamae | 382.0 0.36p 0.764

7 [ J6hvi 384.4 0.36] 0.766

8 |Haapsalu| 194.8 0.331 0.645 . .

9 |Keila 2924 0.339 0.730 I on arvutusvihma
10 | Paide 364.0 0.342 0.787 intensiivsus mm/h,

11 | Turi 365.3 0.337 0.78p

12 | Tapa 353.0 0.352 0.784 -

13 [ Kivioli |370.0] 0.360 0.77 a, b, ¢, on empirilised
14 | Saue 300.8 0.340 0.755 tegurid, mis soltuvad

15 | J6geva 373.L 0.359 0.791
16 | Rapla 314.9 0.337 0.748
17 | Péltsamag 396{7 0.341 0.807
18 | Paldiski | 265.9 0.33F 0.71
19 | Kunda 360.3 0.35p 0.77
20 | Kardla 193.2 0.33p 0.66

b

v

geograafilisest asukohast,

t on arvutusvihma kestus
(min),

21 |Kehra | 340.8 0.345 0.71 _
22 [Loksa | 346.4 0.34f 0.7 P on arvutusvihnma korduvus.

L e, . 221 ")

N~ oo g

0

Enamus riikides on sademeveesusteemide
aluseks asukohap6hised arvutusvihmade
graafikud. Arvutusvihma graafikul on naidatud
funktsionaalne seos vihma intensiivsuse (mm/h),
kestuse (min) ja korduvusperioodi (aasta) vahel.

# $ % &




Parameeter b murru lugejas, on
korduvusperioodi astendaja. Seega
muutub antud parameetri vaartus iha
téahtsamaks (tundlikumaks), mida
vaartuslikult suuremaks laheb
korduvusperiood ehk tdenaosuslikult
esineb harvem.




$

Kolmandaks asukohap8hiseks
parameetriks on ¢, mis on arvutusvihma
kestuse astendaja. Lahtudes arvutus
valemist, muutub antud parameetri vaartus
Uha tdhtsamaks (tundlikumaks), mida
pikem on arvutusvihma kestus.
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Tabel 1. Tallinna arvutusvihma keskmiste intensiivsuste vordlus.

10 194.8 | 11.7 | 142.0 8.5 266.5 | 16.0 | 178.5 | 10.7
15 1426 | 12.8 | 106.1 9.6 195.0 | 17.6 | 133.3 | 12.0
20 114.2 | 13.7 86.2 104 156.3 | 18.8 | 108.4 | 13.0
30 83.6 15.0 64.4 11.6 114.4 | 20.6 80.9 14.6
40 67.0 16.1 52.4 12.6 91.6 22.0 65.8 15.8
50 56.4 16.9 44.6 134 77.2 23.2 56.0 16.8
60 49.0 17.6 39.1 14.1 67.1 24.1 49.1 17.7
90 35.9 194 28.6 15.5 49.1 26.5 36.0 194
120 28.8 20.7 22.9 16.5 39.3 28.3 28.8 20.7
180 21.0 22.7 16.8 18.1 28.8 31.1 211 22.8
‘22! ).
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Tabel 1. J6hvi arvutusvihma keskmiste intensiivsuste vordlus.
10 235.0 | 14.1 | 156.3 9.4 327.2 | 19.6 | 198.0 | 119
15 172.3 | 155 | 118.1 | 10.6 239.8 | 21.6 | 149.6 | 135
20 138.2 | 16.6 96.6 11.6 192.4 | 23.1 | 122.7 | 147
30 101.3 18.2 73.2 13.2 141.0 25.4 92.7 16.7
40 81.3 19.5 60.0 14.4 113.1 27.2 76.1 18.3
50 68.5 20.6 51.5 15.4 95.4 28.6 65.2 19.6
60 59.6 21.4 45.4 16.3 82.9 29.9 57.5 20.7
90 43.7 23.6 31.8 17.2 60.8 32.8 40.2 21.7
120 35.0 25.2 24.7 17.8 48.8 35.1 31.2 22.6
180 25.7 27.7 17.3 18.6 35.8 38.6 21.9 23.6
22! ")).- !




Tabel 1. Parnu arvutusvihma intensiivsuste vordlus.

10 | 203.0 | 122 |156.4| 9.4 272.9 | 16.4 | 1949 | 11.7
15 150.3 | 135 |119.2| 10.7 202.1 | 18.2 | 1485 | 13.4
20 1215 | 146 | 98.3 | 11.8 163.3 | 19.6 | 1225 | 14.7
30 89.9 | 162 | 749 | 135 120.9 | 21.8 | 93.4 | 16.8
40 727 | 174 | 618 | 148 97.7 | 234 | 77.0 | 185
50 616 | 185 | 53.2 | 16.0 82.8 | 248 | 66.3 | 19.9
60 538 | 194 | 471 | 17.0 723 | 26.0 | 587 | 21.1
90 396 | 215 | 330 | 17.8 536 | 28.9 | 411 | 22.2
120 | 322 | 232 | 256 | 184 433 | 312 | 319 | 23.0
180 | 238 | 257 | 17.9 | 19.3 321 | 346 | 223 | 24.1
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Kiki projekt nr. 18793 Sademeveesiisteemide projekteerimise aluste tdiendamine —
vihamustri metoodika
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