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Abstract

In this study, long-term changes in the precipitation pattern and
how they affect the future flood events were explored by
collecting, completing and validating precipitation data in the
Karkheh, Dez, Karun, and Great Karun Basins. Also, the depth
and frequency of precipitation in the water year 2018-2019
have been carefully investigated. Finally, the quality of
precipitation forecast and awareness by some official
organizations has been discussed. The study area has a
sufficient number and density of reliable meteorological
stations. However, this does not hold for the synoptic stations
in mountainous areas, such that only 4% of the stations have
recorded data in more than 10% of the entire 30-year statistical
period. The results showed that the climatic trend of the region
is on average in the direction of decreasing precipitation
amount. The investigation of rainfall pattern has revealed the
continuation of high soil moisture due to the increase of low
rainfall events in recent years, which can lead to enhanced
probability of flood occurrence. The analysis of April 2019
precipitations showed that in the entire study area, the amount
of precipitation was 24% to 108% higher than the last 10-year
average. The return period of total precipitation in Ahvaz
station in the water year 2018-2019 was 297 years, which is
unprecedented. In addition, the forecasts of the Iran
Meteorological Organization and the Water Research Institute
for the flood of April 2019 in the Khuzestan province were
significantly erronous compared to the observations.
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Fig. 1- The geographic location of and the rain gauges and the most important flooded cities in flood of April
2019 in the study area
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Fig. 2- The trend of (a) average annual precipitation, and (b) average winter precipitation in the studied
third-order subbasins
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Fig. 3- The trend of the annual interval-arrival time (left column), the trend of the average number of
rainfall events with intensity less than 20" percentile (middle column), and the trend of the average number
of rainfall events with intensity greater than 80™ percentile (right column)
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Fig. 4- Spatial distribution of the Sen's slope of the annual interval-arrival time, Sen's slope of the average
number of rainfall events with intensity less than 20™ percentile, and Sen's slope of the average number of
rainfall events with intensity greater than 80™ percentile
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Table 1- The percentage of rainfall changes in the water year 2018-2019 (1397-1398) compared to the long-
term average in the seasonal and monthly scale

Wlake 5 b olio 5 Cutauil (eSilko 41 Camnd VFAY-AA (o Jlus (55, Sy 20y ) Jgir

Naghan SE?PJE Ahvaz Abadan Borujerd  Yasuj Borujen Ast?aflld Slc\)/::;fﬁ gn
(Dezful)
Seasonal

Fall -7.3 60.2 -0.5 1131 -12.4 219.2 186.1 1035 117.4
Winter 21.2 36.0 -14 30.7 9.3 79.2 13.4 71.6 -61.6
Spring 50.5 194.1 98.4 191.8 146.5 110.3 68.8 130.6 -14.2
Summer -99.7 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0
Monthly

Mehr 185.2 -58.6 105.7 -88.4 395 2534.5 1045.8 -59.5 582.9
Aban 89.6 1134 63.7 378.8 31.6 302.7 367.5 272.1 257.6
Azar -83.7 31.6 -44.3 15 -36.8 85.3 71.9 39.2 49.4
Dey 119.9 78.3 89.2 59.9 184.0 81.6 34.6 1104 -76.2
Bahman -27.7 7.6 -62.5 68.3 -63.3 106.8 40.8 45.8 1.8
Esfand -23.0 22.1 -25.6 -37.9 -59.8 43.9 -52.0 41.6 -95.1
Farvardin 116.1 330.8 140.5 285.9 2332 215.6 108.6 2115 2.3
Ordibehesht -80.9 -72.7 -62.5 -88.0 -90.4 -98.3 -67.1 -85.8 -67.1
Khordad -39.0 -100.0 625.1 347.9 203.8 -100.0 -100.0 -100.0 -100.0
Tir -98.8 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 0.0
Mordad -100.0 -100.0 -100.0 -100.0 -100.0 0.0 0.0 0.0 -100.0
Shahrivar -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0
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Fig. 6- Comparison between the observed precipitation depths and the predicted values by the Water
Research Institute in (a) Karkheh and (b) Great Karun basins
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1- IRIMO Synoptic Gauge

2- IRIMO Climatology Gauge

3- IRIMO Standard Rain Gauge

4- MOE Standard Rain Gauge

5- Generalized Extreme Studentized Deviation Test
6- Kendall Rank Correlation Coefficient

7- Run Test or Wald-Wolfowitz Run Test

8- Buishand Test

9- Standard Normal Homogeneity Test

10- Pettitt Test

11- Von Neuman Ratio Test

12- World Meteorological Organization (WMO)
13- Mann-Kendall

14- Turning Point

15- Kolmogorov-Smirnov

16- Inter-Arrival Time
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