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Abstract- Everyoneacknowledges that it rains, runoff is
generated for a design point of view we should know how
much and how often it rains on our project
location.Estimation of rainfall intensity is commonly required
for the design of hydraulic and water resources engineering
control structures. The present study aimed the Estimation of
rainfall intensityin Raichur District using twenty five Rain
gauge Station with 19 years of rainfall data (1998 to 2016).
Log Normal Distribution, techniques are used to derived the
rainfall intensity values of 2,5,10,15,30,60,120,720,1440
minutes of rainfall duration with different return period. The
short duration IDF using daily rainfall data are presented,
which is input for water resources projects. Isopluvial maps
were developed for 25years, 50years, 75years and 100years
return period

Keywords- Isopluvial Maps, Log Normal Distribution,
Rainfall Duration, Return Period, Rainfall Intensity.

1. INTRODUCTION

Short-term, high-intensity rainfall that occurs in
inland areas with poor drainage often produces urban flash
floods. Densely populated areas have a high risk for flash
floods. During periods of heavy rainfall, storm drains may
become overwhelmed and flood roads and buildings. Low
spots, such as underpasses, underground parking garages, and
basements are especially vulnerable to flash floods. Rainfall is
an important component in the hydrologic cycle.
Quantification of rainfall is needed for planning and designing
of various water resource projects. Quantification of rainfall is
generally done using isopluvial maps and intensity-duration-
frequency (IDF) curves (Chow et al., 1988).

IDF stands for Intensity-Duration
Frequency. Rainfall intensity is defined as the ratio of the total
amount of rain (rainfall depth) falling during a given period to
the duration of the period It is expressed in depth units per unit
time, usually as mm per hour . The number of times, during a
specified period of years, that precipitation of a certain
magnitude or greater occurs or will occur at a station is called
frequency. (FAQ, 2012).

Page | 973

The scope of this study was to predict rainfall
intensity for the stations using the data of 1998 to 2016 spread
in Raichur District by using Log Normal distribution and
Develop Isopluvial Maps of different duration and return
period.

Il. MATERIALS AND METHODS

2.1 Study Area

Location Map “'"ﬁ‘&f i
:

Fig 1 Location Map of Study Area

the Study area Raichur District, Karnataka is located
between 76°14'3.36"E to 77°35'32.20"E and 15°32'31.78"Nto
16°33'26.46"N. Twenty five rainguage data station namely
Chandrabanda, Maski, RaichurObsy, Raichur
Railway,Yermarus,Sindnoor ~ Pwd,  Manvi,  Lingsugur,
Deodurga, Askihal, Gabbur, Hatti, Mudgal, Kurdi, Kallur,
Kavatal, Sirwar, Deosugur,Yergera, Jagarkal, Kalmala,
Salgunda, Turvihal, Jawalgere, Kunnatgi, And Maski has been
taken From 1998 to 2016.The average mean daily temperature
varies from 23 to 40°C respectively. The impact of climate
change is likely to have serious influence on agriculture and
water sector.

2.2 Methodology

www.ijsart.com



13SART - Volume 5 Issue 4 —APRIL 2019

| Tsta collzction - Dy ramfall deta for stations for the vaars 1998 to 2016 |

[ Estimation of Missing rainfall valuss by Nomal Ratio Method ) Pr=TM[FI+Fl <. +Tn] |

| Thz maxiorum 24 hour sainfell data for sach vear was selacted |

| Meximum short durstion seifall for various refum periods are ealeulated using Log normal Distribution |

‘ Thereinfall mtasity ] s obtained from the aqustion { =2 ‘

| Devalopment of Tsopluvial maps |

Fig 2 Methodology adopted for Isopluvial map
I11. RESULTS AND DISCUSSIONS
3.1 Estimation of Short Duration Rainfall

Indian Meteorological Department (IMD) use an
empirical reduction formula (Equation 3.1) for estimation of
various duration like 1-hr, 2-hr, 3-hr, 5-hr, 8-hr rainfall values
from annual maximum values. Chowdhury et al. (2007), used
IMD empirical reduction formula to estimate the short
duration rainfall from daily rainfall data in Sylhet city and
found that this formula give the best estimation of short
duration rainfall. (Rashid et al, 2012)

L
3

r

B =Py () 3.1)

Tablel Short duration rainfall for Gabbur

where, Py is the required rainfall depth in mm at t-hr duration,
P4 is the daily rainfall in mm and t is the duration of rainfall
for which the rainfall depth is required in hr.

Short duration rainfall by using IMD empirical
formula for gabbur station is tabulated in Table 1.

Similarly short duration rainfall for remaining stations is
calculated mean and standard deviation is determined.

3.2 Development of Isopluvial Maps

The IDF curve and IDF empirical equations helps in
the determination of rainfall intensity for a point location.
Analysis of rainfall data requires handling of large volumes of
data and repeated computation of a number of statistical
parameters for distribution fitting and estimation of expected
rainfall at different return periods.
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The isopluvial maps were generated for Raichur
considering 25 stations with 19 years data, for various selected
return periods such as 25, 50, 75 and 100 years based on
design requirements. Considering lower return periods might
not be appropriate considering the fact that, generally the life
of a structure is more than 25 years. The short durations of 5,
10, 15, 30, 60. 120, 720 and 1440 minutes isopluvial maps
were generated as the intensity decreases with the increase in
duration.

3.3 LogNormal Distribution

Table 2 Rainfall intensity in mm/hr for 25 years return period
ST Famzaugs ime (t Jn minutes
Ho Station 5 10 15 30
1 | Chandrabands 171.2379| 107.8733 23227 31.8601
2| Yergera 209.1197( 131.7374| 100.5344| 63.3317
ik 5| 1249217 953330 [ 60.0361
4 | Askihal 205.7795[ 1296332 98.9286 [ 62.3211
5 | Raichur 1927816 1214451 926799 | 58.3847
6 | Yermarus 2146394 1352146 1031880 63.004
7 | Jagerkal 1332346 96.3320 736676 | 464077
8 | Deosugur 2004065 1262483 96.3433 | 60.6839 | 35.1348
9 | Kalmala 1914011 12 34 920162 | 37.9666 | 36.3166
10 | Gabbur 2021789 1273650 97.1976 | 61.2306 | 38.5719
11 | D=odurg 2108584 1328327 101.3703 402288
12 | Kallur 146.0621 92.0136 70.2195 17.8666
13 | Kurdi 2118934 1334847( 101.8679 404263
14 | Manvi 2088703 [ 1315803 [ 1004143 39.8493
15 | Sirwar 188.5627| 120.9818 93.3671 35.9751
16 | Kavatal 205.7886 21588 100.8360 40.0247
17 [ Jawalagara 116.1182 46.0813
18 | Salzunda £6.0613 341335
19 | Sindanocorpwd 33 118.3411 46.9637
20 | Kunnatgi 133.2825| TOLTI35 40.3650
21 [ Turvihal 996838 TE0TH 301902 | 159.0186 | 57598| 3.6285
27 [ Maski 102.3350 78.0862 309915 | 195240 59139| 37249
23 | Mudgal 110.9160 B4.6447 333913 | I1.1612| 64087| 4.0371
24 | Hatti 1484351 113.2923| 713697 44.9601 B.5777| 3.4036
23|L 1682191 1059716 B0.8714[ 309458 32.0938 | 202178 | 6.1230[ 3.8573
Table 3 Rainfall intensity in mm/hr for 50 years refurn period
1) Faingaugs Time (1 Jin minutes
HNo Station 3 10 15 30
1 | Chandssbanda 17017144 | 108.1733 813518 | 32.004
2 | Yergera 209.6330| 132.0808( 100.7812| 63.4882
3 | Raichur railway 198.8026 | 1252380 95574 [ 60.2081
4 | Askihal 2063399 | 119.9988 992076 | 61.4969
3 | Raichur 1932349 121.7306 928978 | 38.3219
6 | Yermarus 2151876 | 135.5599( 103.4515| 65.1704
7 | Jagarkal 153.6892 96.8183 TIEEE2 | 463434
& | Deosugur 200.8669 | 126.3383 96.3669 | 60.8333
9 | Kalmala 191.9298 | 120.9084 922704 | 38.1267 [
10 | Gabbur 614314 | 35.7000
11 | Deodurg 63.9890 | 403103
12 | Kallur 443101 | 279136
13 [ Eurdi 133.9117 64.3780
14 | Manvi 131.9016( 100.6597| 63.4116
13 | Sirwar 1213295 936379
16 | Eavatal 101.1841
17 £ 116.4367
1% | Salzunda 86.2638 2
19 | Sindsnoor pwd 118.6525 1. .
20 [ Kunnatei 101.9882 404741 | 254971 7.7219| 4386845
21 | Turvihal 76.2200 302479 | 19.0330 | 5.7709| 36334
22 | Maski 78.2633 31.0589 3639 | 59136| 3.7319
23 | Mudeal 176.4166 848124 33637 64214| 40432
214 | Hati 236.1716 113.5396 4 B.5963| 54134
23| Li 168.3271 81.0185 32.133 .23 6.1343] 38643

www.ijsart.com



IJSART - Volume 5 Issue 4 ~APRIL 2019 ISSN [ONLINE]: 2395-1052

Table 4 el iteney i o 7 yesrs rearn perod
o Pl ime (¢ )in minutes Isapluvial map 720min_100years i Isopluvial map T20min_TSyears Isopluvial map 720min_S0years. A
No | Station 3 10 15 30 0 130 730] 1440 - - .é, 5 . - ; ?..
o 1718715 108.2725| 626272 52.0519] 527906 | 206568 6.2560] 39410 Y Y
A 209.8020 132.1675| 100.8624] 63.5383] 20.0273 | 25.2155| 7.6365| 4.8108 g
3 | Rasichusral 10B.0675| 125.5422| 05.6530| 60.2582| 57.9603 | 23.9135| 7.423| 45623
3 [ Askibal 2065510 130.1132] 95.2885| 62.5548| 38.4070 | 24.8243| 7.5183| 4.7362
HE 153.3641| 1216286 92.5635| 58.5671] 56.8950 | 23.2424 | 7.0090] 44343
& | Vermanss 215.3680| 135.6736] 103.5383| 65.2250] 410892 | 258845 7.8392| 4.9384
7 [ Tagerkal 153.8385| 965177 73.5561] 465007 29.3503 | 18.4895| 55996] 3.5275
¥ [ Decrume 7010164 | 1266335 96.6357| 60.6752| 563515 | 24.1593| 7.3163| 4.6054
9 | Kalmals 192.1035| 1210181 92.3540| 58.1794| 366507 | 23.0885| 6.9524] 44050
10 | Gabber 203.0686] 1275230 57.6234] 61.4088| 587410 | 24.4059| 7.3514] 4.6563
11 | Deoducz 7114776 1331913 1016430 64.0317] 203374 | 254110| 7.6053| 48451
12 [ Kallur 1263892 922137 70.3768| 44.3346] 27.9200 | 17.5942 5.3285| 3.3567
15 | Kuxdi 712.7543 | 134.0523| 1025010 63.4456| 20.5962 | 255752 7.7456] 46754
T4 | Mazi 2095482 132.0073] 100.7404| 63.9625| 59.9780 | 25.1851| 7.6274] 4.8050
15 [ Sirwar 189.2033| 1214435 93.7537| 57.7832] 36,0573 | 22.7393| 568863 43384
16 | Ravesd 210.6555| 1327302 101.2922| 63.8101] 40.1578 | 253230 7.6692] 4.8313
17 | Tavlas 2224713 1527476 1165682 73.4334| 25.2601 | 29.1420| B.8258| 55599
T | Salzunda 1755742 | 113.1245| 66.5304| 54.5847| 54.2602 | 715825 6.5363] 41177 y x .
15 | Sindmmoorpwd | 226.6501| 1555313 116.6025| 7A.7716| £7.1032 | 20.6731| B.0865| 56612 vt o e S .¢. e 'm""”’""“.,# e e
20 | Kunnatei 212.3315] 133.7610] 102.0767| 63.3055] 40.5095 | 255197 | 7.7267| 4.8688 ¥ ¥
1| Turvibal 156.6435| 995333 76.2673| 43.0456] 50.2670 | 15,0670 5.7745| 36377
22 | Mk 162.5080 1026265 76.3186] 43.3376] 510808 | 15.5795| 5.298] 3.7355 2 "
23 | Mudeal 1765315 1110081 B4.6676| 53.4632] 53.6797 | 212169 64256] 40479 ' e
ET 236.3408 | 148.8857| 113.6210] 715767] 45.0905 | 28.4052| B.6025] 54193 -
5| L 1685272 105.1657] L0155] 510391 320526 | 202543 | 61543 ] 38543 ‘ ‘ 5
Table § Rafafal intensify in mube for 100 years refura pariod
T =E Tims (1Jin minotes
No Station 5 10 15 E [ T30 ] 730 [ 1440 R
T [ 1715488 | 108.3212 | B2.6525 | 52.0754 | 52.8054 | 20.6661 | 6.2588 | 3.9828 :
2 Tersea | 209.8855 | 132.2199 | 100.5026 | 63.5646 | 40.0432 | 25.2256 | 7.6397 | 4.8127
3| Faichur railway | 195.0495 | 125.3936 | 556932 | 50.2829 | 37.9759 | 23.5233 | 7.2453 | 4.5642
3 ackihal | 206.6455 | 130.1767 | 99.3449 | 62.5834 | 39.4251 | 24.8362 | 7.5217 | 47364
5 Reichus | 1934578 | 1216710 | 53,0043 | 56.5894 | 36.3080 | 23.2512 | 7.0417 | 44360
G Varmaras | 2154572 | 1357268 | 103.5812 | 65.2520 | 411062 | 25.8953 | 7.8425 | 4.5405
7 Taserkal | 153.9129 | 96.0593 | 73.9937 | 466131 | 29.3544 | 18.4984 | 56023 | 3.5292 : A ‘
g Deosugu: | 2010533 | 1266611 | 96.6757 | 60.9015 | 36.9658 | 74.1685 | 7.3156 | 46111 RN e S RO bophneilri el rbie e
5 Kalmsls | 192.1899 | 1210723 | 52.3354 | 56.2055 | 36.6671 | 23.0985 | 6956 | 4.4063 J
10 Gabbur | 203.1731 | 127.9913 | 976756 | 615318 | 38.7626 | 24.4189 | 7.3953 | 4.6568
1 Deodurz | 2114572 | 133.2352 | 1016774 | 64.0528 | 40.3507 | 25.3194 | 7.6983 | 4.82%
12 Rallur 145.4294 | 92.2450 | 70.3960 | 44.3467 | 27.9967 | 17.5990 | 53299 | 3.3576
13 Rurdi 212.5046 | 134.1218 | 102.3540 | 644750 | 40.6192 | 25.5685 | 77496 | 4.8510
T4 Mazvi 205.6511 | 132.0596 | 100.7803 | 634876 | 38.9947 | 25.1551 | 7.6304 | 4.8063
s Sirviar 189.2817 | 121.5005 | 93.6011 | 578084 | 36.1123 | 22.7493 | 68897 | 4.3402
16 Ravstsl | 210.8071 | 1325004 | 1013456 | 63.8437 | 40.2150 | 25.3368 | 7.6732 | 4.8338
17 = 242.5859 | 152.6198 | 116.6233 | 734681 | 45.2820 | 2.1558 | B.8295 | 5.5625
s Selmanda | 179.6427 | 113.1680 | B6.3633 | 54.4055 | 34.2733 | 215908 | 65389 | 4.1192
15 | Sindsnoorpwd | 247.2498 | 1557579 | 11B.6655 | 74.8806 | 47.1718 | 29.7164 | B.9997 | 5.66%5
20 | Kumnsts | 212.4243 | 1338185 | 1021234 | 643337 | 40.5277 | 25.5308 | 7.7321 | 4.8708
21 Turvihsl | 158.6927 | 99.9704 | 76.2916 | 4B.0607 | 30.2763 | 19.0729 | 57763 | 3.6368
1 Maskt 162.9656 | 1026621 | 75.3456 | 49.3548 | 5310915 | 15.5865 | 59318 | 3.7368
3 Mudzal | 1765882 | 111.7436 | B4.8949 | 53.4804 | 33.6905 | 21.2237 | 6.4277 | 4.0892
) Hat 2364245 | 145.9364 | 113.6612 | 716021 | 45.1065 | 264155 | B.6057 | 54212
35 1 168.5787 | 106.2511 | BL.0324 | 510850 | 321815 | 20.2731 | 6.1358 | 3.8678
|

Isopluvial map of Smin_28years | Isapluvial map Smin_Stysars # Isopluvial map Smin_TSyears ‘ﬁx

Isopluvial map 30min_I5years
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Figure 3 Isohyetal Maps for different duration and return

period
Table 6 Rainfall intensity values in mm/hr for curve values given in figure 1
Curve Duration 't in minutss
Valuz 3 10 ¥ 30 &0 TI0 TZ0 JEED]
T T46-TE8 ERELE T0-30 EESI] I7T-3T TE-IT T3 T30
TEE0I-TE8 [ T04.04-1T S0.0T-50 300158 310135 IT0I-I3 B-670 R0 =)
K T 0T-Z06 | TTT.0I-IZF | 90.01-5% 360162 350139 23 0T-I5 ET0L-T4 | $30T4F
E] Z06.0T-I76 | TIS01-T42 | 99.01-109 | 6Z.0T-6% 30T4ET 130118 TAIL-E3 | 480133
ZIEOT-IAT | TAT0T-T36 | TO9. 0115 | 65017 3014 80130 ki) = TI0I-T

IV. CONCLUSIONS

Isopluvial maps were developed for the study area,
considering the intensity calculated from log-normal
probability distribution for various standard return periods for
the 25 stations with 19 years rainfall data.

From the isopluvial maps, rainfall intensity for any
location (longitude and latitude) in Raichur district may be

estimated more easily and faster without having to go through
the rigor of fitting probability distribution models all over
again. These are very useful for design and planning purposes.
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