Integrated Watershed Management, Summer, 2023, 3(2), 16-29 Avrticle Type: Research

doi: 10.22034/1WM.2023.1987752.1058 Online ISSN: 2783-4581

Evaluation of the climate change effect on meteorological parameters using LARS-WG, Case
study: Abadeh station

Homa Razmkhah™!, Abdollah Masoudi?, Amin Rostami Ravarit, Alireza Fararoie!

1- Assisstant professor, Department of Water Engineering, Marvdasht Branch, Islamic Azad University,
Marvdasht, Iran.
2- M.S. student, Department of Water Engineering, Marvdasht Branch, Islamic Azad University,
Marvdasht, Iran.
*Corresponding Author: Homarazmkhah@gmail.com

(Received: 19 January 2023 Revised: 07 March 2023 Accepted: 10 April 2023)
Extended Abstract
Introduction: Climate change has a significant impact on water resources and environment, which are reflected in agriculture,
society and economy. Using general circulation model (GCM) with statistical downscaling models is a method of climate
change assessment. Due to the location of Abadeh in semi-arid region of Fars province and Iran, population growth, industrial
and mining development, and getting to the sustainable agriculture, evaluation of climate change impacts on meteorological
parameters seemed necessary. The aim of this study is to assess meteorological parameter variations of precipitation, minimum
and maximum temperature under climate change condition in order to use them in water resources management of water
consumptions, and to decrease the negative impacts of climate change on different parts of the environment in Abadeh region.
Materials and methods: In this study, the effect of climate change on meteorological parameters of minimum temperature,
maximum temperature, precipitation was assessed, using HADCMS3 as general circulation model and LARS-WGS5.5 statistical
model for downscaling, in Abadeh station for the base time period of (1993-2017). After assessment of model for parameters
simulation, using model fitness criteria, daily value of minimum temperature, maximum temperature and precipitation were
simulated for A1B, B1 and A2 scenarios. Then, the results were analysed.
Results and Discussion: Evaluation of the model showed that rainfall forecasting had the maximum error, and minimum and
maximum temperature were simulated with more precision. Comparison of the mean and standard deviation of observed and
simulated monthly precipitation of Abadeh station in the (1993-2017) base time period showed that the mean of simulated
precipitation is more than the observed precipitation in March, April, August and September. The standard deviation of monthly
simulated precipitation is more than the observed one in February, March, April, August and September. Comparison of the
observed and simulated monthly minimum temperature of Abadeh station in the (1993-2017) base time period showed that the
mean of simulated monthly minimum temperature is the same as the observed one in most of the months. The standard deviation
of simulated monthly minimum temperature is less than the observed one in all of the months. The future trend of maximum
temperature is the same as minimum temperature. After model assessment, the parameters were forecasted for the next three
periods of 2011-2030, 2046-2065 and 2099-2080, under three gas emission scenarios of B1, A1B and A2. Comparison of
forecasted parameters over three periods, with the based period values, showed that in the 2011-2030 time period, the
precipitation value increases in three scenarios of A2, A1B and B1, respectively. In the 2046-2065 time period, the precipitation
increases in all scenarios too, with the same order of 2011-2030 time period, but the variation of scenarios is different. In the
2080-2099 time period, precipitation value increases in B1 scenario, but decreases in the other two scenarios. Comparison of
forecasted minimum temperature over three future periods, with the base time period values, showed that in all of the time
periods, minimum temperature value increases in the three scenarios of A2, A1B and B1, respectively. The percent of increase
will be more from 2011-2030 period to 2046-2065 time period and, to 2080-2099 time period. The future trend of maximum
temperature is the same as minimum temperature.
Conclusion: The precipitation, minimum and maximum temperature for the next 70 years were forecasted, using HADCAM3
as a GCM model and LARS-WG for statistical downscaling. Results showed an increase in minimum and maximum
temperature in all months and seasons of the three time periods. Precipitation increases in 2011-2030 time period and 2046-
2065 time period in all of three scenarios of A2, A1B and B1. Precipitation decreases in most of the scenarios of 2080-2099
time period. These all verify climate change in Abadeh region. The increase in evapotranspiration, water requirement of crops,
and the decrease of water storage are some of the climate change effects, which need management to reduce damage on water
resources, agriculture and environment, using the obtained results. Climate change assessment of the other stations of Fars
province and other regions of Iran is suggested for comprehensive planning readiness.
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Table 3- Goodness of fit indices (Ghafouri, 2009)
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Table 4- LARS-WG model assessment in simulation of precipitation, minimum and maximum

temperature
R2 BIAS MAE NS RMSE T
ot ey W OBl Sl o glbd (Sl AlSTlu il po s 20 reKileo
0.715 -2.676 3.889 0.356 5.010 b
0.999 0.061 0.236 0.999 0.257 Jilos glos
0.999 1.092 1.267 0.816 3.689 ASlas sles
0.999 20.109 0.191 0.998 0.231 ST el

Slade el i ‘_,’JIMLM ool 3l ead g slwads
2 eabgilwand b lae Sl sl 1SSl

5 el 5 amssST sl ele b slaols
el iy glelis lade

b el e Sl 5 oSle T USE
0,99 ,0 1y 0ol] oSyl oulsgilwancs o Slowlic
S jsbolen ms e Hlid YoVY b VAAY al,
awsS T o Jiysl e mle sloole ;o D4 oo samlive
ook dlale ke Hlade pels g 38T ¢ el

70 -
sd obs
60 -
s sd gen
50 -
o e 0bS
g
Y 40 1 el gen
Jﬁy 30 -
1
20 -
10 A I
0 .
jan feb mar apr may jun aug sep oct nov dec

Al oy90 5o 08LT oK | ool g 3Lwansts 9 Slaalice syl abble jlao Byl g (Sl dus o - &

Figure 2- Comparison of simulated and observed monthly precipitation mean and variance of Abadeh in
base period
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Figure 3- Comparison of simulated and observed minimum temperature mean and variance of Abadeh in
base period

Shelice polie L sadgjloacs iSlas sleo
Glos Jlne Blymil o Silee Jlade ool plp Lo
3 eole adS o Lo 5 onbisiluaned Sl

Ll yiaS Slaslin lade

FSlas glos dilale [Lre Bl il o (Sl F S
0,99 ;o |y 00b] ol&tus] oas g jluancds g Slonlive
aS jebolen aes o plas YNV B OVAAY 4l
alale . Sleo jlade bole LIl jo 048 0 cdnliv

35

) »
P

]
3
9 25
3 \
“1 20 mmn sd obs
I
2, / \ s gen
¥y 15
] ~././ D
“_'}i 10 - —8—gen
]

5

0 |

jan feb mar apr may jun jul aug sep oct nov dec
ol

aloy90 4o 0oL oK 0dl g jlwands g Flaalivn wSlas sl ailble jlao Bl il g (puSleo duns lio —F S
Figure 4- Comparison of simulated and observed maximum temperature mean and variance of Abadeh in
base period
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Figure 5-Variation of Abadeh monthly precipitation, in three future scenarios, in comparison with base
period (%)
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