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Abstract

The main objective of this research is evaluating IDF curves
variation in the future using the observed rainfall and the
forecasted one by PRECIS, while focused on yielding the
uncertainties of the forecast via employing the K-NN WG
model under two historical and wet scenarios. The historical
climate change scenario and the B2 emission scenario were
used to generate the lower and upper-reliability bounds of the
forecast, respectively. By applying the shuffling and
perturbation mechanisms, those random data, which are not
recorded in the observing period but will be probably happened
in the future, were generated and the results were employed for
developing the IDF curves of 2, 5, 10, 20, 50, and 100-year
return periods. Comparing the two climate change scenarios
and the base period IDFs reveal the increase in the intensity of
the extreme short-duration rainfalls. Moreover, it was found
that the maximum amount of rainfall for the duration of 10
minutes to 3 hours on average would have a difference of 26
to 31 percent under the historical and wet scenarios concerning
the base period, respectively. This difference between the
historical and wet scenario is limited to 4.8%. The small
difference between the historical scenario, as the lower bound,
and the wet one, as the upper bound of the probable storms in
the future, firstly shows the accuracy of PRECIS in simulating
rainfall in the study region; secondly, it shows the certain
increase in the intensity of the design storms which matter in
urban flood management.
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Fig. 1- Flowchart of the research
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Fig. 2- Mehrabad synoptic station- Tehran Location
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Table 1- Factors for changing simulated daily rainfall by PRECIS to short-duration rainfall
e oligS gLegls 4 PRECIS Juto ailjg; (p9,L J1id il o - Jgoa

Duration (min) 10 20 30 40 50 60 90 120 180
Change Factor 0.2 03 04 05 05 05 06 0.7 0.7
Year 80-WG-10min ;
year 80-obs-10min
0 3 5 Anderson-Darling Normality Test
Empirical CDF of 80-obs-10min, 80-WG-10min 9 Y Anderson-Darling Mormality Test
A-Squared 22.54 A-Squared 2276
Variable P-Value <0.005 -3qual g
100 R
— 80-0bs-10min M 0.31114 P-Value =0.005
— — 80-WG-10min ean ) Mean 0.31024
StDev 0.30340 StDev 032445
80 Variance 009205 Variance 010527
Skewness 57614 Skewness 5.8381
Kurtosis 463486 Kurtosis 47.9823
N 254 N 254
w 0 y
= L
e i Minimum  0.09294 Minimum 010000
o i Ist Quartile 016469 Ist Quartile  0.10000
o 5 Median ) 0.22964 Median 0.20000
3rd Quartile  0.37771 3rd Quartile  0.40000
Maximum 3.17054 Maximum 2,40000
= I‘J 95% Confidence Interval for Mean 095% Confidence Interval for Mean
0.27365 0.34863 0.27014 0.35033
95% Confidence Interval for Median 95% Confidence Interval for Median
o 0.21357 0.25285 0.20000 0.20000
0.0 05 10 15 20 25 20 35 95% Confidence Interval for 5tDev 95% Confidence Interval for StDev
0.27911 0.33235 0.29848 0.35542
P(mm)
Empirical CDF of 90-obs-1hr, 90-WG-hr Year 90-WG-1hr Year 90-obs-thr
) Anderson-Darling Normality Test Anderson-Darling Normality Test
100 Variable A-Squared 0.46
— 90-obs-hr A-Squared 043 q -
— — 90-WG-Thr P-Value 0.274 P-Value 0.232
f Mean 2.4799 Mean 23579
8 . StDev 0.8149 StDev 0.807
Variance 0.6640 Variance 0.6515
Skewness 0.195275 Skewness 0.12029
&0 - Kurtosis -0.369922 Kurtosis -1.21951
= I N 19 N 19
g —
- | 4 Minimum 13287 Minimum 1.2000
= 40 r st Quartile 1.6577 st Quartile 1.6000
- Median 2.6248 Meadian 2.4000
3rd Quartile 3.0364 3rd Quartile  3.2000
Maximum 4.2810 Maximum 3.8000
20 T 95% Confidence Interval for Mean 95% Confidence Interval for Mean
| K 2.0871 2.8727 1.9689 27469
’__| 95% Confidence Interval for Median 95% Confidence Interval for Median
& 1.7942 2.9589 1.6000 3.0272
10 15 20 25 30 35 40 45 95% Confidence Interval for StDev 95% Confidence Interval for StDev
Data 0.6157 1.2051 0.6099 1.1936
Empirical CDF of 85-obs-3hr, 85-WG-3hr Year 85-WG-3hr Year 85-obs-3hr
) Anderson-Darling Normality Test Anderson-Darling Mormality Test
1 G — Variable A-Squared 10.07 A-Squared 10,8
85-0bs-3nr P-Value <0.005 P-Value <0.005
— — B5-WG-3hr .
Mean 6.0913 Mean 5.9954
a0 StDev 2.8001 StDev 2.0337
Variance 7.8407 Variance 41360
Skewness 26336 Skewness 173956
Kurtosis 11898 Kurtosis 2.12974
2 60 N 109 100
g Minimum 3.4655 Minimum 3.8000
5 IstQuartile  4.4546 IstQuartile  4.8000
10 Median 5.2564 Median 5 6000
3rd Quartile  5.8482 3rd Quartile  6.0000
Maximum 23,0008 Maximum 118000
20 95% Confidence Interval for Mean 95% Confidence Interval for Mean
5.5597 6.6230 5.6003 63815
95% Confidence Interval for Median 95% Confidence Interval for Median
0 49872 54190 5.2000 5.8000

Data
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Fig. 3- Statistical evaluation and ECDF of observed and simulated data
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Table 2- Depth of rainfall in base period for different return periods
BliSeo CWiS 3L 0,90 610 b Wb s3> Bos - Jou>

Depth (mm)
Return Period (years)
2 5 10 20 50 100

Duration (min)

10 29 48 6.3 8 104 126
20 38 64 88 117 166 215
30 49 79 105 134 182 225
40 55 87 113 143 19 23.1
50 56 88 116 148 199 248
60 6 9 11.7 15 204 255
90 79 11 133 158 192 221
120 93 126 148 169 198 219
180 115 157 183 20.7 237 25.8
—2Yrs 5Yrs 10 Yrs 20 Yrs 50 Yrs 100 Yrs
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Fig. 4- IDF curves for base period
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Fig. 6- IDF Curves for wet scenario Fig. 5- IDF curves for historical scenario
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