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1- ETCCDM: Expert Team on Climate Change

Detection Monitoring
2- Representative Concentration Pathways
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Fig 1 -The study area
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Table 1- Extreme indices recommended by the expert group CCI/CLIVAR/JCOMM
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Table 2- Charachteristics of global climate model
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2- Cumulative Distribution Function
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Figure 2- Hot extremes indices (2026-2050), Summer days (SU25), Tropical nights (TR20), Maximum Tmax(TXx,) Maximum
Tmin (TNx), Cool Days (TX10P), Minimum Tmax(TXn)
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Figure 5- Hot extremes indices (2026-2050), Summer days (SU25), Tropical nights (TR20), Maximum Tmax(TXx,) Maximum
Tmin (TNx), Cool Days (TX10P), Minimum Tmax(TXn)
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Figure 6- Hot extremes indices (2051-2075), Summer days (SU25), Tropical nights (TR20), Maximum Tmax(TXx,) Maximum
Tmin (TNx), Cool Days (TX10P), Minimum Tmax (TXn)
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Figure 7- Hot extremes indices (2076-2100), Summer days (SU25), Tropical nights (TR20), Maximum Tmax (TXXx,)
Maximum Tmin (TNx), Cool Days (TX10P), Minimum Tmax (TXn)

4 b e oo oanl 1 i 590 oa] y by s ls el p
12 U5 a5l el Sunp o] 15 lpusts o 45 (5
193 03] g 40V bwgio od il g+ YA RCPAS5 (g5l yoluol
ol o s ol Sl o 45 s 3 abl e - Y
155+ 08 Lagio it oo ¥ (S35 adtsl 15 RCP8S (gop lias

A5l e wAY g0 o]

il p2d Sas jl S Slis gled aS Llajg, o)
don gy bl o S (slaje, uals sxiadLis &5 (TX10P)
sy oSyl 2 ey it 855 e (e B9, (515 ol
2 50 (TXX) pasbls il o hblize oKl 4y )> 4 )i
Slale di iy (asld Wbl o (dulj8l Mgy b olKiw] dar
o) 381 gy (slls LaolSius) 3 (TNX) asljg, J8las (gled
oK) pled )3 (TXN) ailjs, xSTas slos dilale dieS il o
LS ¢ o908 cdyg iy (gloolins] 45 il o e X, (4l
Lol Ybolize 334y oy



AR ] — oo F o)lods FF aler (S g T a5 \YAY

i sl el ol s gy b e piored bl o ¢, FY
oolbwly o VANV VF) Slaal o 6y9d jo 4 in yu oS!
JSs 55 ST sleoygs )3 RCP8.5 (¢40,lus g RCPAS (ggn )l

Wl 045 035l A

SU ——RCP4.5

——RCP8.5

Historical

2030

300
250
200

150

1980 2080

50 TXx

45
40 a ] “

35

1980 2030 2080

30 TX10P

25
20
15
10

5

0

1980 2030 2080

20

15

‘)AJLM.,I g TR20 ua>Lw dl)a k-ii.))) bJ.u] P u‘,:.uﬁ Cud
Y j9d 0l g oYY bwgio oa il g + .YV RCPAS (gl
93 03] 13 9),) Lawgie s ] o FF 05 oan] ;5 RCP8.5

TNx

ol

1980 2030 2080

TXn

2030 080

TR

100

) WWW

0

1980 2030 2080

&9 )b g RCPAS (g9 b (wlw! g {123)-Y+11) Ol lin 890 40 W g Ryl g S ad Ll Oyt Mgy —A UK
u’a’i sWo e 3> RCP8.5

Figure 8- Changes in extreme indices in observed period (1991-2016), and in future periods according to RCP4.5 and RCP8.5
scenarios
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Introduction: Global warming causes alteration of climate extreme indices and increased severity and
frequency of incidence of meteorological extreme events. In most climate change studies, only the potential
trends or fluctuations in the average long run of climatic phenomena have been examined. However, the study of
affectability and pattern change of extreme atmospheric events is also important. Changes in climatic elements
especially extreme temperature factors have a significant influence on the performance of farming systems.
Accordingly, understanding changes in temperature parameters and extreme temperature indices is the
prerequisite to sustainable development in agriculture and should be considered in management processes.
Investigation of extreme values for planning and policy for the agricultural sector, water resource, environment,
industry, and economic management is important.

Materials and Methods: To evaluate the extreme temperature indices trend, some indices of temperature,
recommended by the CCI/CLIVAR Expert Team for Climate Change Detection Monitoring and Indices
(ETCCDMI), were considered using Rclimdex software. In this study, daily minimum and maximum
temperature data retrieved from MPI-ESM-LR global climate model were used to predict future climate extreme
events over the next three periods of 2026-2050, 2051-2075, and 2076-2100 based on IPCC scenarios of RCP4.5
and RCP8.5 of the studied area, covering South Khorasan province and southern part of Razavi Khorasan
province, located in the east of Iran. The modified BCSD method was used to downscale extreme temperature
data.

Results and Discussion: Results showed an increasing trend of warm climate extreme. According to the
output of Rclimdex for RCP4.5 scenario in the period of 2026-2050, it was observed that SU25 index, summer
days, has a positive trend at all studied stations. This index was found to be significant and increased at all
stations in the mid-term future period, and it had an increasing trend in the far future period, which was not
significant. The number of Tropical Nights (TR20) index had a positive trend at all. In the mid-term future
period, there was a significant increasing trend for some stations, while there were some negative and
insignificant trends at some stations in the far future. The maximum monthly daily maximum temperature (TXXx)
and the maximum monthly daily minimum temperature (TNX) indices also had an increasing trend at all stations,
and the mid-term future period had a significant increasing trend, while the trend was decreasing in the far future
period. Results for temperature extreme indices under RCP8.5 scenario showed that SU25 index had a positive
trend at all stations studied in the near future, mid-term, and far future period. Index of tropical nights (TR20)
had an upward trend, which was significant in mid-term and far future periods at most stations. Percentage of
days in which maximum temperature is below than 10™ percentile (TX10P), indicating a decrease in cold days,
had a negative trend for all stations in the near future period. In the mid-term and far future periods, this trend
was significant at all stations. The maximum monthly daily maximum temperature (TXx) and the maximum
monthly daily minimum temperature (TNXx) indices also had an increasing trend at all stations and all three
periods, and the trend was significant in the mid-term future.

Conclusion: Minimum and maximum daily temperatures of MPI-ESM-LR global climate model were used
to predict climatic extreme events during three future periods of 2026-2050, 2051-2075, and 2076-2100 under
RCP4.5 and RCP8.5 scenarios at some stations located in South Khorasan province and southern part of
Khorasan Razavi province. During the three studied future periods, extreme temperature indices changed
significantly. The results showed that in both periods over the future years under the both scenarios, hot extreme
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indices would increase and cold extreme indices would decrease. It was observed that hot extreme indices, such
as summer day index, the number of tropical nights, warm days and nights increased, while cold extreme indices
had a decreasing trend in the period of study, which shows a decrease in the severity and frequency of cold

events.
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