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In this study, the entering runoff to Makhmalkooh Dam; in Lorestan province;
was studied under climate change scenarios. For this using, the data of
precipitation, maximum and minimum temperature and sunshine for the study
area in the basic time of 1980-2014 were downscaled with LARS-WG6 model
and after choosing the IPSL-CM6A-LR-INCA model as the most compatible
model with the study area among the 26 models in the sixth IPCC report,
precipitation, minimum and maximum temperature and sunshine were
estimated for Kakareza station in three times of 2026-2050, 2051-2075 and
2076-2100 under SSP scenarios. After that, the entering runoff to
Makhmalkooh dam was estimated in the future periods under the SSP
scenarios using the IHACRES model and the results obtained from the
previous step. The results of this study showed that the entering runoff the
studied dam will decrease on monthly and seasonal scale in all future periods
under SSP climate scenarios. The highest runoff in the monthly scale was
predicted in October under the SSP5-8.5 scenario, and the lowest decrease was
predicted in May under the SSP1-2.6 scenario. On seasonal scale, the highest
amount of reduction in entering runoff to the dam was estimated in the autumn
season under the SSP5-8.5 scenario, and the lowest amount of reduction was
estimated in the spring season under the SSP1-2.6 scenario. The results of this
study also showed that the climate change will have significant effect on
entering runoff to Makhmalkooh dam and therefore, the impacts of this
phenomenon should be considered in water resources development plans to
reduce its damages for posterity.
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Table 1. Statistical parameters in validation of lars - wg model

Statistical parameter NSE NRMSE R?
Precipitation 0.87 0.28 0.93
Max Temperature 0.99 0.08 0.99
Min Temperature 0.99 0.03 0.99
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Table 2. Information of GCM data reported in the sixth report of IPCC in the present study

Row Model Country or Union Atmospheric resolution Integration period
1 ACCESS-CM2 Australia 1.875° x 1.25°,1L38 1980-2014
2 ACCESS-ESM1 Australia 1.875° x 1.25°, 138 1980-2014
3 BCC-CSM2 China ~2.8°x2.8° 126 1980-2014
4 BCC-ESM1 Canada ~2.8°x2.8° 135 1980-2014
5 CanESM5 Canada ~2.8°x2.8°, 135 1980-2014
6 CanESM5-CanOE USA 1.25° x~0.9°, L.26 1980-2014
7 CAS-ESM USA 1.25° x~0.9°, L.26 1980-2014
8 CAS-ESM2 Italy 3.75° x ~3.7°,L39 1980-2014
9 CESM2 Italy 1.875° x ~1.9°, L.95 1980-2014
10 CESM2-WACCM France ~1.4°x1.4° 131 1980-2014
11 CMCC-ESM2 France ~1.4°x1.4° 131 1980-2014
12 CNRM-CM6-1 France ~1.4°x1.4° 131 1980-2014
13 CNRM-ESM2-1 USA 2.5°%2° 140 1980-2014
14 GISS-E2-1-G USA 2.5°%2° 140 1980-2014
15 GISS-E2-1-H UK 3.75°%x2.5°,L19 1980-2014
16 HadGEM3 UK 1.875° x 1.25°, L60 1980-2014
17 HadGEM3-GC31-LL Russia 2°x1.5° 121 1980-2014
18 INM.INM-CMS5 France 3.75° x ~1.9°, L39 1980-2014
19 IPSL-CM6A-LR France 2.5°x~1.3°,L39 1980-2014
20 IPSL-CM6A-LR.INCA Japan ~1.4°x 1.4° 181 1980-2014
21 MIROC6 Japan 2.8125° x ~2.8°, L40 1980-2014
22 MIROC-ES2L Germany 1.875° x ~2°, 147 1980-2014
23 MPI-ESM-1-2-HAM Germany 1.875° x ~2°, 147 1980-2014
24 MPI-ESM1-2-LR Germany 1.125° x ~1.1°, L48 1980-2014
25 MRI-ESM2-0 UK 1.875° x 1.25°, L85 1980-2014
26 UKESM1-0-LL UK 1.9°x1.3° 1980-2014

Table 3. Statistical parameters values in correlation evaluation between historical and GCM data
Precipitation Max Temperature Min Temperature

Row Model R° NRMSE NSE R’ NRMSE NSE R’ NRMSE NSE
1 ACCESS-CM2 0.43 0.68 0.30 1.00 0.36 0.71 0.98 2.31 0.13
2 ACCESS-ESM1 0.51 0.67 0.31 0.99 0.37 0.69 0.98 2.14 0.25
3 BCC-CSM2 0.00 1.06 -0.72  0.69 0.42 0.60 0.69 1.49 0.64
4 BCC-ESM1 0.00 1.15 -1.01  0.69 0.42 0.60 0.81 1.02 0.83
5 CanESM5 0.11 1.20 -1.19 072 0.47 0.50 0.81 1.26 0.74
6 CanESM5-CanOE 0.20 1.01 -0.55  0.70 0.41 0.61 0.97 227 0.16
7 CAS-ESM 0.00 1.15 -1.01  0.69 0.42 0.60 0.69 1.49 0.64
8 CAS-ESM2 0.00 1.15 -1.01  0.69 0.42 0.60 0.69 1.49 0.64
9 CESM2 0.26 1.24 -1.36 027 1.00 -1.33 027 232 0.12
10 CESM2-WACCM 0.12 1.15 -1.01 027 1.01 -1.33 028 232 0.12
11 CMCC-ESM2 0.30 0.94 -0.36 072 0.32 0.76 0.97 221 0.20
12 CNRM-CM6-1 0.64 0.83 -0.04  1.00 0.36 0.71 0.99 222 0.19
13 CNRM-ESM2-1 0.67 0.69 0.28 0.99 0.08 0.98 0.99 223 0.18
14 GISS-E2-1-G 0.07 1.55 -2.67  0.69 0.33 0.76 0.97 2.30 0.14
15 GISS-E2-1-H 0.20 0.79 0.05 0.70 0.41 0.62 0.97 2.15 0.25
16 HadGEM3 0.04 0.93 -0.33 044 0.42 0.59 0.02 2.65 -0.15
17 HadGEM3-GC31-LL 0.04 0.93 -0.33 044 0.42 0.59 0.02 2.65 -0.15
18 INM.INM-CM5 0.53 0.75 0.14 0.62 0.39 0.65 0.97 2.33 0.11
19 IPSL-CM6A-LR 0.80 0.40 0.29 1.00 0.39 0.64 0.99 2.11 0.27
20 IPSL-CM6A-LR.INCA 0.83 0.92 0.75 1.00 0.29 0.69 0.99 2.14 0.52
21 MIROC6 0.56 091 -0.27  1.00 0.36 0.71 0.99 2.08 0.29
22 MIROC-ES2L 0.46 0.97 -0.43 1.00 0.39 0.65 0.99 2.13 0.26
23 MPI-ESM-1-2-HAM 0.61 1.05 -0.68  1.00 0.19 0.92 0.99 2.12 0.27
24 MPI-ESM1-2-LR 0.48 1.05 -0.68  1.00 0.24 0.87 0.99 2.11 0.27
25 MRI-ESM2-0 0.49 0.63 0.40 0.99 0.13 0.96 0.99 2.17 0.23

26 UKESM1-0-LL 0.01 1.04 -0.66  0.44 0.43 0.58 0.02 2.63 -0.13
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Table 4. Result of Kolmogorov— Smirnov, F- test and t-student between observed and generated data by LARS-WG model

Precipitation Max Temperature Min Temperature
K-S  t-student F P value K-S F t-student P value K-S F t-student P value
Jan  0.07 1.17 0.30 1.00 0.01 16.01 -0.35 1.00 0.05 145 4.17 1.00
Feb 0.13 1.19 -0.87 0.99 0.05 1941 0.13 1.00 0.05 044 5.27 1.00
Mar  0.07 1.09 -0.29 1.00 0.05  19.05 -0.45 1.00 0.03 -1.95 4.26 1.00
Apr  0.07 1.41 0.27 1.00 0.05 42.64 0.21 1.00 0.05 -0.12 2.18 1.00
May 0.07 1.51 -1.76 1.00 0.03  26.56 -0.57 1.00 0.05 -0.66 7.16 1.00
Jun  0.09 1.74 1.23 1.00 0.05 10.92 0.40 1.00 0.05 -1.54 17.40 1.00
Jul  0.61 6.75 -1.78 0.88 0.11 1256 0.77 1.00 0.05 -0.20 9.28 1.00
Aug 033 9.26 -1.78 0.80 0.05 2032 0.04 1.00 0.05 1.02 9.28 1.00
Sep  0.61 5.42 -2.06 0.64 0.05 24.04 -0.39 1.00 0.03 -0.34 8.80 1.00
Oct  0.06 3.65 -2.06 1.00 0.03 30.24 -0.24 1.00 0.11 024 9.89 1.00
Nov  0.07 1.95 -1.76 1.00 0.05 17.94 -0.46 1.00 0.05 -0.01 6.63 1.00
Dec  0.06 1.04 -0.70 1.00 0.05 5.66 -0.63 1.00 0.03 -0.54 5.61 1.00
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Figure 2. Generic structure of the IHACRES model with two main modules — non-linear module to convert total
rainfall to effective rainfall and linear module to convert effective rainfall to streamflow
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Table 5. Result of evaluation of IHACRES model in Calibration and Validation time period
Time Period NSE NRMSE  BIAS R?
Calibration 5.45 0.87 3.44 0.69
Validation 1.28 0.76 -1.28 0.56

m Observed Runoff (m*s) ™ Simulated Runoff (m?/s)
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Figure 3. Time series of observed and simulated runoff in calibration period by IHACRES model
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Figure 4. Time series of observed and simulated runoff in validation period by IHACRES model
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Table 6. Comparison of monthly minimum temperature fluctuations of Kakareza station in the future periods compared to

the base period (°C)
SSP1-2.6 SSP3-7.0 SSPS5-8.5
(2026-2050) (2051-2075) (2076-2100) (2026-2050) (2051-2075) (2076-2100) (2026-2050) (2051-2075) (2076-2100)
Jan -0.36 0.19 0.42 0.11 2.24 3.20 -0.06 2.65 4.77
Feb 1.77 2.69 2.90 1.74 4.00 5.83 2.69 429 7.97
Mar 7.00 7.94 7.93 6.70 8.99 10.55 8.01 9.59 11.95
Apr 10.80 11.64 11.61 11.18 13.13 14.54 11.96 13.38 16.15
May 14.39 15.17 14.82 14.68 16.39 18.10 14.83 17.15 19.88
Jun 18.88 19.37 19.29 19.17 20.98 23.06 19.34 22.00 24.50
Jul 23.97 24.33 24.30 24.40 26.24 28.49 24.79 27.14 30.09
Aug 22.69 23.51 23.22 23.11 24.82 26.97 23.28 25.73 28.77
Sep 12.38 12.39 12.39 12.38 12.42 12.46 12.39 12.44 12.49
Oct 8.10 8.10 8.10 8.10 8.10 8.10 8.10 8.10 8.10
Nov 3.99 3.98 397 3.98 3.94 3.94 3.98 3.94 3.94

Dec 0.68 0.73 0.75 0.73 0.91 1.01 0.70 0.97 1.18
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Figure 5. Comparison of monthly trend of minimum temperature in Kakareza station for future and base time period;
a: SSP1-2.6 scenario, b: SSP3-7.0 scenario, c¢: SSP5-8.5
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Figure 6. Comparison of monthly trend of maximum temperature in Kakareza station for future and base time period;
a: SSP1-2.6 scenario, b: SSP3-7.0 scenario, ¢: SSP5-8.5
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Figure 7. Comparison of monthly trend of precipitation in Kakareza station for future and base time period; a: SSP1-
2.6 scenario, b: SSP3-7.0 scenario, ¢: SSP5-8.5

Table 7. Comparison of monthly maximum temperature fluctuations of Kakareza station in the future periods
compared to the base period (°C)

SSP1-2.6 SSP3-7.0 SSP5-8.5
(2026-2050) (2051-2075) (2076-2100) (2026-2050) (2051-2075) (2076-2100) (2026-2050) (2051-2075) (2076-2100)

Jan 21.88 2234 21.39 21.94 23.86 2534 21.54 24.76 27.12
Feb 27.06 2733 2623 26.04 2822 30.52 26.57 28.82 3278
Mar 33.79 3391 32.93 31.99 35.06 36.76 33.00 35.63 3828
Apr 40.79 41.18 40.36 40.60 4281 44.42 4034 42.90 46.03
May 4639 46.06 4574 45.67 4745 4924 45.65 4838 50.91
Jun 46.03 4596 4557 45.76 4745 4952 45.60 4845 50.80
Jul 43.07 4338 42.84 42.90 44.60 4693 07 4558 4833
Aug 3629 36.25 35.92 35.94 37.59 39.72 35.90 38.56 41.07
Sep 20.83 20.83 20.83 20.83 20.86 20.90 20.82 20.88 20.92
Oct 14.85 14.85 14.85 14.85 14.85 14.85 14.85 14.85 14.85
Nov 11.76 11.76 11.76 11.76 11.76 11.76 11.76 11.76 11.76
Dec 13.43 13.51 13.37 13.49 13.75 13.92 13.38 13.87 14.14

Table 8. Comparison of monthly precipitation fluctuations of Kakareza station in the future periods compared to the
base period (mm)

SSP1-2.6

SSP3-7.0

SSP5-8.5

(2026-2050) (2051-2075) (2076-2100) (2026-2050) (2051-2075) (2076-2100) (2026-2050) (2051-2075) (2076-2100)

Jan -0.18 0.19 -0.01 0.18 -0.11 -0.12 -0.14 0.11 -0.67
Feb 0.19 0.15 0.13 0.21 0.17 -0.53 0.04 -0.13 -0.40
Mar 0.16 -0.02 0.20 0.36 0.03 -0.10 0.00 -0.21 -1.06
Apr -0.67 0.00 -0.49 -0.15 -0.40 -0.36 -0.70 -0.48 -0.96
May -0.42 0.01 -0.09 0.24 -0.29 0.26 -0.05 -0.42 -0.37
Jun -0.98 -1.65 -0.63 -0.61 -1.10 -0.06 -0.65 -0.94 0.09
Jul -12.02 -8.75 -3.82 -2.83 -46.87 -17.08 -11.15 -13.93 -35.99
Aug -22.54 -7.48 -20.02 -23.51 -131.40 -6.22 -1.77 -11.01 -11.87
Sep -65.00 -42.51 -62.65 -62.84 -83.45 -38.72 -43.05 -50.56 -51.83
Oct -253.18 -253.18 -253.18 -253.18 -253.18 -253.18 -253.18 -253.18 -253.18
Nov -13.26 -13.26 -13.26 -13.26 -13.26 -13.26 -13.26 -13.26 -13.26
Dec -2.51 -1.18 -2.05 -1.19 -2.36 -1.72 233 -1.32 -3.21
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Figure 8. Seasonal changes of minimum temperature in Kakareza station in future periods under SSPs scenarios (°C)
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Figure 9. Seasonal changes of maximum temperature in Kakareza station in future periods under SSPs scenarios (°C)
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Figure 10. Seasonal changes of precipitation in Kakareza station in future periods under SSPs scenarios (mm)

Table 9. Comparison of seasonal minimum temperature fluctuations of Kakareza station in the future periods
compared to the base period under SSPs scenarios (°C)

SSP1-2.6 SSP3-7.0 SSP5-8.5
2026-2050  2051-2075  2076-2100 2026-2050 2051-2075 2076-2100 2026-2050 2051-2075 2076-2100
Spring 3.67 4.53 4.39 3.80 5.78 7.34 4.54 6.32 8.94
Summer 4.79 5.35 5.21 5.17 6.95 9.11 5.41 7.90 10.73
Autumn 0.29 0.29 0.29 0.29 0.29 0.27 0.29 0.28 0.26
Winter 0.74 1.25 1.40 0.90 243 3.39 1.16 2.68 4.69

Table 10. Comparison of seasonal maximum temperature fluctuations of Kakareza station in the future periods
compared to the base period under SSPs scenarios (°C)

SSP1-2.6 SSP3-7.0 SSPS-8.5
2026-2050 2051-2075  2076-2100 2026-2050 2051-2075 2076-2100 2026-2050 2051-2075 2076-2100
Spring 7.72 7.79 7.08 6.82 9.17 10.87 7.07 9.70 11.84
Summer 6.90 6.97 6.55 6.64 8.32 10.49 6.51 9.30 12.47
Autumn 0.29 0.29 0.29 0.29 0.28 0.27 0.29 0.27 0.26
Winter 4.37 4.64 391 4.07 5.52 6.84 4.07 6.06 8.26

Table 11. Comparison of seasonal precipitation fluctuations of Kakareza station in the future periods compared to
the base period under SSPs scenarios (mm)

SSP1-2.6 SSP3-7.0 SSP5-8.5
2026-2050 2051-2075  2076-2100 2026-2050 2051-2075 2076-2100 2026-2050 2051-2075  2076-2100
Spring 15.51 0.16 5.12 24.10 15.42 3.80 16.51 26.22 44.08
Summer 56.69 66.37 47.26 46.87 59.78 18.63 47.26 55.29 6.17
Autumn 95.07 95.02 95.07 95.07 95.09 95.01 95.03 95.05 95.05
Winter 22.94 3.54 18.27 1.67 20.93 34.59 26.43 17.23 48.74
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Table 12. Monthly result of simulated runoff entering to Makhmalkooh dam in base and future periods under SSPs
scenarios (m>/s)

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Average

Base Time (1980-2014) 22.80 25.15 21.40 12.19 6.31 2.67 252 2.81 5.62 6.53 8.84 14.51 10.95

2026-2050 347 773 1033 285 1.16 043 000 0.03 0.08 0.01 0.01 0.06 2.18
SSP1-2.6 2051-2075 844 10.19 780 355 299 038 000 025 052 001 0.01 0.07 2.85
2076-2100 509 771 1074 3.03 1.77 0.66 0.02 0.06 0.09 0.01 0.01 0.07 2.44

2026-2050 828 10.71 912 521 371 081 0.03 0.06 0.07 0.01 0.01 0.07 3.80
SSP3-7.0 2051-2075 38 747 716 233 132 038 000 0.00 001 0.00 0.01 0.06 1.88
2076-2100 469 327 381 159 269 125 001 034 0.62 0.01 0.01 0.07 1.53

2026-2050 395 649 746 208 1.79 0.67 000 023 049 0.01 0.01 0.06 1.94
SSP5-8.5 2051-2075 7.04 6.03 441 1.75  1.07 039 0.00 0.12 0.24 0.01 0.01 0.07 1.76
2076-2100 1.81 245 132 061 075 133 001 0.11 0.19 0.01 0.01 0.06 0.72
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Figure 11. Comparison of Monthly result of simulated runoff entering to Makhmalkooh dam in base and future
periods under SSPs scenarios (m®/s)
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Table 13. Seasonal result of simulated runoff entering to Makhmalkooh dam in base and future periods under SSPs
scenarios (m>/s)

Season Spring Summer Autumn Winter

Base Time 1980-2014 13.30 2.67 7.00 20.82
2026-2050 4.78 0.16 0.03 3.75

SSP1-2.6 2051-2075 4.78 0.21 0.18 6.23
2076-2100 5.18 0.24 0.04 4.29

2026-2051 6.01 0.30 0.03 6.36

SSP3-7.0 2051-2075 3.60 0.13 0.01 3.79
2076-2100 2.70 0.53 0.21 2.68

2026-2050 3.78 0.30 0.17 3.50

SSP5-8.5 2051-2075 241 0.17 0.09 4.38
2076-2100 0.89 0.48 0.07 1.44
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Figure 12. Comparison of Monthly result of simulated runoff entering to Makhmalkooh dam in base and future
periods under SSPs scenarios (m®/s)

Table 14. Comparison of Seasonal result of simulated runoff entering to Makhmalkooh dam in base and future
periods under SSPs scenarios (%)

Season Spring Summer Autumn Winter Average
2026-2050 64.05 94.12 99.55 81.98 84.93
SSP1-2.6 2051-2075 64.06 92.02 97.43 70.06 80.89
2076-2100 61.04 90.86 99.47 79.40 82.69
2026-2050 54.79 88.83 99.59 69.47 78.17
SSP3-7.0 2051-2075 72.92 95.24 99.89 81.78 87.46
2076-2100 79.71 80.11 96.94 87.15 85.98
2026-2050 71.57 88.73 97.55 83.19 85.26
SSP5-8.5 2051-2075 81.89 93.57 98.74 78.97 88.29

2076-2100 93.28 81.93 99.00 93.10 91.83




yoy Oy Ko g M5 AU Sl [ e Joto i/ 03Liteu] b 055 foeo 550 s o (535,39 Ul st sl puis T S

SpFans —F
85 B iy il s Slagylis 5B OB 058 Jaske Sie M 4 (52959 Ulgy pl Liag
G g iy slod a8 (slod el (sloodls LARS-WG o muis deas 1 odlisl b 1] psliie
U exddl)] g eges 53,5 Jao V5 4 bgye clamodls caldl (5 s Loldegs, Lo, S1S ol olisl
Lyls b Jae onpSile olsicds IPSL-CM6OA-LR-INCA o 5 ois 36y CMIP6 cylus 5l IPCC it
atd (Mo VA=Y NF b 0,93 )3 095 Jaste o 4 (6399 by g 13,5 Clwsl adlllass e ddlate olgmgs]
5 oslizl |y sl slaodls s LARS-WG o Lawsgs o jlodasss ccloosly o)) b 51 oslizusl | 5 o
g colio GUbil wad avslxe ()lal slajiel)l polie & g b .S 5 w)payge (silel Cilise (slayial by
35550 Jn ) plsin W ol 25y b 0yg > il plio 5 Jao Laugt edsiluucd polio o (S5 5
3 g 3905 030zl ¢ T Sloj (slooy93 13 waldl yets (glogy s A g polidlon (glayite plod oliefy; Cae
SSP elagy s s il g Aty digeS (glod cloyzolly LARS-WG o ) Job mlbs ovwcons
5 (Sho 0a]) YoOV=Y VD (S5 0a]) Yo¥S-Y+0+ Sloj 0)9d 4w ,3 (SSP5-8.5 4 SSP3-7.0 SSP1-2.6)
o dls yo 13 135 35615 IPSL-CMOA-LR-INCA o slaosls ;) oslizul b (590 aA.;J) Mo YoVE-YY o
Jae SaSay SSP (lagy )l codi og8 Jadre s 4y (839)5 Sllyy (olod wlidey) al>pe bl oolatl |
olos (3 Sle) Lawgzo cclod eyl celodls 1 odlizl b Lyl yol ol (6l 8,8 18 objyls,se IHACRES
5 08 (Priwcono o (ewly IHACRES Jao sl 0)53 ) adllaosjge asgs Cllyy 5 (39250 Ay 5 e
gyl Cov (Moo VoVE-YVeo 5 YoBV-YVD FoYF-V-0+ ST (clooygd 5 o & (63959 Sblgy
@S ol i gk opl 5l ol s 655 (gjlwands SSP

Shalie polie b u.ﬂ Slooy9d 53 00 iy yiy Al g dineS (slod | Juols il dunlie ilale wlie o -
Cppoie b I oy pd ainin ¢ aikeS claled wilale bawgio lime ialdl sdimd Lis @l 090 5
SSP1-2.6 5oyl 4 Blai 35 o liwe (5pS 9 SSP5-8.5 (590w 41 Blaio dindhy g e (slod (IR (30
9 Y p95 slaole > Loy il ol op 5 ke )b cislles (2022) Basile ef al. gls b 45 wib
03,5 saalie yraly g ST prolipes (glaolo 13 55 o liee 258 g CansST

Galisee glag s 1 ( Sllllas o] » dlale i)l ggemme 45 15,5 sdalie (Jlo (slaole g yin jd -
5590 S )liw 95 4 s SSP5-8.5 ooyl el adl zalS b 0)9d 4 s o] loj oygd ,> SSP
5 (2022) Majdai et al. (2021) You et al. adlhe zols b 45 dg03 (o yiw o] 3 1) idlS Ko, (5 i
b Slgen (2022) Basile et al.

s SSP elogy s o T elboygd 5 dipeinr 5 digeS (slaled wilalo oliie ysoman la oliio 3 —
Ol Jad > dindey g dieS slaled (Rl Gliee cp e Bl (LS Bk ke 5 (Rl Al )90 &
(e b iy SSP1-2.6 (g93,lus Cov limej Juad > o] lise cp S 5 SSP5-8.5 o )liw cod
Sl o9 il Juab ) ol i eS 9 SSPI2.6 (gonlis v o Juad > )k e it
Sl Slgzeen (2022) Majdai et al. 4 (2022) Mwabumba ef al. adllas gl b &5 45,5 55l y» SSP5-8.5

oils’ SSP (clagy s don Cov 4l 0)90 4 Cund ST (laoygd 53 058 Jasto s 4 639y Sy i =

NI FINTAPES



VFF (ogu 0 ylosd ot joww 0,99 o 5Ll 9 of Cy o Yoy

2PnS 9 SSPS5-8.5 (o5l 10 2o )d A/ liue s 058 Josto duw &y (63959 gy (EalS liee op 5 i —
Sllgy 2ol e cp e 43,5 355l SSP3-7.0 (con,luw > 2oy YWD lime 4 55 o] ials e
W LS}L”W u§9) b “"9") L5\.€zw>Le P C)T O])'fo ui)’rvf 9 ﬁa‘wb ] L;Y? L;UaoLa 30w A (63959

bowg e —0
1. Didessa River
2. Lang Ashton Research Station Weather Generator
3. Representative Concentration Pathway
4. Shared Socioeconomic Pathways scenarios
5. Coefficient of Correlation
6. Normalized Root Mean Square Error
7. Nash Sutcliffe model efficiency coefficient
8. General Circulation Models
9. International Panel of Climate Change
10. Kolmogorov—Smirnov test
11. Identification of unit hydrographs and components flows from rainfall, evaporation, streamflow
data
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