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Table 1 Information of the studied stations in Tehran province and Emameh watershed
L Statistics
1 Abali 52-51 45-35 1986-2017 v
2 Geophysic 22-51 44-35 1991-2017 4
3 Shemiran 28-51 47-35 1991-2017 v
4 (MET;T)Z N 17-51 41-35 1961-2017 v
5 Baghtangeh 32-51 35-52 1999-2017 v v
6 Kamarkhani 34-51 35-54 1991-2017 v
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Table 3 Results of the analysis of the trend of changes in precipitation variables using Mann-Kendall test

Precipitation

mm Jan Feb Mar  Apr May Jun Jul  Aug  Sep Oct Nov Dec
Abali 133 -094 -055 -0.16 -081 -1.04 0.00 0.53 0.72 -0.42 0.49 0.49
Geophysic 188 -049 -0.69 0.1 -0.1 -1.49 169 081 0.37 -0.1 1.29 0.99
Shemiran 129 -069 -0.69 0.00 -04  -2.28 13 0.67 -0.22 0.00 0.79 1.19
Tehran
(Mehrabad) 0.75 -022 -2.01 024 037 -0.69 113 037 -0.75 0.39 0.88 1.12
Baghtangeh 2.3* -1.7 -1.42 0.00 -099 -142 033 071 -0.78 1.65 2.02* 0.22
Kamarkhani  2.38* -0.89 -0.79 119 0.00 -0.3 0.55 0.4 0.8 -1.3 0.2 -2.48
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Table 4 Results of trend analysis of changes in minimum and maximum temperature variables using Mann-

Kendall test

Tmax(°C) Jan. Feb  Mar  Apr May Jun Jul  Aug Sep  Oct Nov  Dec
Abali 231% 214* 273 16 046 12 159 284 183 221* 072 097
Geophysic ~ 1.09 253* 114 015 075 206 09 099 08 109 104 114
Shemiran 173 233* 109 065 064 18 084 149 179 19 149 114
Tehran 146 045 -073 234* -018 102 -0.74 225 084 092 086 -058
(Mehrabad)

C)Tmin Jan. Feb Mar Apr May Jun Jul  Aug Sep  Oct Nov  Dec
Abali 091 016 231* 055 033 -163 -062 013 114 068 039 143
Geophysic  0.64 094 168 119 124 066 000 045 -035 -139 -134 -0.25
Shemiran 066 104 124 -035 119 -064 -0.80 000 154 07 069 0.84
Tehran 234* 148 042 147 156 133 119 247** 257% 348 315%* 213*
(Mehrabad)
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Table 5 Results of performance evaluation of HEC-HMS model for the studied flood events

Nash-Sutcliffe coefficient

RMSE

peak discharge (m®/s)

peak discharge (m®/s)

Model objective function

sim obs sim obs
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-1.27 -2.02 1.2 14 2011.08.28-2011.08.29
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Table 6 The most severe event in each period in terms of magnitude under
emission scenarios

Heaviest Rainfall (mm) Date of Occurrence

Period Emission Scenarios

68.98 12/1/2025 First period (2016-2030)
78.13 05/02/2035 Second period (2031-2045) RCP2.6
75.68 25/11/2051 Third period (2046-2060)
94.69 23/01/2024 First period (2016-2030)
91.69 29/01/2041 Second period (2031-2045) RCP8.5
81.09 30/01/2049 Third period (2046-2060)
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Abstract

The purpose of this study was to investigate the trend of hydro-climatic variables, detect the
occurrence of climate change and subscale the climatic variables during future periods and evaluate
the intensity and magnitude of future floods. The trend of hydroclimatic variables was first
investigated using Mann-Kendall and Sen tests. Then, the output data of maximum temperature,
minimum temperature and precipitation of CANESM2 general circulation model were sub-scaled
under RCP2.6 and RCP8.5 climate change scenarios using SDSM 4.2.9 model. Later, HEC-HMS
model was used to evaluate the intensity and magnitude of events in the Emameh watershed in future
periods. The results showed that 20.8 and 14.6% of the maximum temperature and minimum
temperature series had a significant upward trend. While 5.5% of the rainfall time series had a
significant upward trend. Therefore, unlike the temperature variable, the monthly precipitation
variable did not have a definite trend during the observation period as in future periods, in some
months it showed an increasing trend and, in some months, it showed a decreasing trend. However,
the maximum and minimum temperatures under the diffusion scenarios increased in the following
periods. The peak flow and volume of the simulated floods, under the most severe events in each
period, was significantly smaller for future periods than for the observation period. Comparison of the
most severe events with each other in different periods showed an increase in the volume and
magnitude of the flood in the RCP2.6 scenario compared with RCP8.5. Therefore, in the context of
climate change, the number of floods and their destructive power has increased and managers and
planners are recommended to pay attention to this, especially in urban areas.

Keywords: CANESM2 Model; Emameh Watershed; Rainfall-Runoff Modeling, SDSM; Sub-Scaling
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