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12.2 | 134 | 23.8 | 27.6 29.6 [31.7]289|27.7|22.7| 16.9 | 13.6 |10.1| 1978
109 | 19.7 | 24.0 | 30.1 30.3 [30.2296|259|24.3|18.1|15.1(11.4| 1979
13.3 | 18.7 | 23.8 | 28.0 304 [31.0(304|27.2|224 175|119 |10.1| 1980
134 | 149 | 244 | 29.0 30.8 [31.0(29.2|255|219|17.7 | 126 |10.3| 1981
9.9 13.7 | 23.0 | 28.0 29.8 1298289242 226|145 | 109 |11.8| 1982
12.3 | 175 | 221 | 27.6 303 [309|28.7[259(20.1|145|10.8| 8.2 | 1983
119 | 16,5 | 23.7 | 28.8 294 [30.0[294|26.7|21.7| 18.1 | 14.0 | 10.6 | 1984
126 | 19.1 | 22.2 | 28.5 329 [1304(30.1|27.1220|17.7 |12.4 |14.0| 1985
105 | 15.1 | 24.3 | 30.1 30.8 [315(29.0|23.9|22.7|18.1|14.8 |11.7| 1986
12.7 | 18.3 | 22.7 | 28.9 316 [320(30.1|270|21.1|16.0| 158 |11.0| 1987
13.3 | 16.0 | 229 | 29.0 306 [320(298 (275221176 | 13.2 10.7| 1988
11.7 | 17.3 | 22.7 | 29.3 308 |316(298|276(23.8|16.6|10.3| 7.5 | 1989
153 | 194 | 246 | 279 30.3 [30.7{29.6|25.8|223|158|115| 9.9 | 1990
9.9 18.2 | 23.4 | 28.3 299 (305]30.1(266(245|17.8|13.4|10.0] 1991
10.2 | 16.7 | 24.2 | 27.8 30.3 (3002882531209 |145| 9.2 | 7.4 | 1992
143 | 176 | 23.7 | 284 | 30.7 |305(29.7|255|218| 16.2 |11.0| 9.3 | 1993
9.7 16.0 | 24.4 | 28.3 303 2921290264 (23.3|16.1|12.0|126| 1994
115 | 156 | 23.7 | 28.9 314 3051304266211 |16.8|12.7 |12.0| 1995
136 | 17.1 | 23.1 | 29.0 315 [326(294|285|215|16.3|14.2 |11.4| 1996
11.8 | 17.3 | 23.3 | 279 29.7 [30.8]29.7(26.2{209|14.3| 9.8 |11.7| 1997
13.7 | 19.7 | 24.2 | 295 33.7 [32.0(30.3|26.8|228|15.4|13.0(10.4| 1998
12.2 | 17.2 | 24.4 | 28.7 31.7 [31.1(295|271|215|17.0| 153 (12.1| 1999
119 | 16.1 | 21.9 | 28.7 314 |339|304|26.6|23.8|155|12.0|10.1| 2000
12.3 | 174 | 23.4 | 28.5 329 [32.0(30.7|26.6|23.3|20.0|12.6 |10.9| 2001
121 | 181 | 25.0| 284 | 31.2 |31.8(296|25.7|220| 18.2 |145| 9.1 | 2002
13.2 | 185 | 25.3 | 29.1 32.8 [31.3(29.8|285|22.7|15.4|12.4 |12.7| 2003
10.8 | 179 | 25.7 | 29.3 309 [320(294|275|22.3|19.0|13.6|12.1| 2004
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144 1163 | 240 | 28.7 | 326 |31.9|30.0|26.0]23.2|18.6 | 13.8 | 10.7 | 2005
86 |16.0 244|301 | 323 |30.631.3/26.9|22.0|178|14.6 |11.8| 2006
120 | 178 | 256 | 29.1 | 31.7 |31.2|305|2/7.8|22.1|16.9 | 14.3 |10.0 | 2007
125 | 17.7 | 236 | 30.1 | 322 |32.0/30.8[26.5|244| 208|128 | 8.9 | 2008
138 | 173 | 251 | 285 | 319 |31.7/30.9|26.0(23.3]|16.9 |14.9 11.1| 2009
135 | 204 | 26.7 | 30.2 | 344 |335|31.0|2/5]245|20.5|17.3|14.9| 2010
121 | 144 | 244 | 288 | 32.0 |329(29.9|264 220 16.8 154 |11.8| 2011
131 | 190 | 254 | 301 | 315 |33.3|318|27.8|235]16.0|13.7|10.0| 2012
118 | 19.0 | 225 | 29.1 | 311 |32.0|304|2/3|21.8|20.2 151|125 2013
153 | 173 | 236 | 288 | 322 |31.8|30.1]2/7.0]24.7|19.1 144 |125| 2014

10.8 | 184 | 26.2 | 31.0 | 34.0 [32.3|29.6]28.0]21.8)|19.3 |15.0|11.8| 2015
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hannd | yaadgi | oSS | aatie | udadl | salen | gaie | sbe | dusd | ousba | il | b | A
16.3 | 18.2 | 27.3 | 28.9 311 334304296240 |199|17.3 146 | 1978
152 | 225 | 26.8 | 29.9 320 3171314278256 |209|18.2 149 | 1979
159 | 21.7 | 26.4 | 28.6 32.1 [320(31.1|28.7|23.9|19.4 | 15.1 |13.7| 1980
16.7 | 18.8 | 26.9 | 30.0 32.0 [32.2]30.3/26.9|24.0| 20.2 |15.8|14.1| 1981
145 | 179 | 26.5 | 29.6 305 [315(305|26.0|24.6|17.7 | 14.7 | 15.1| 1982
158 | 21.1 | 246 | 29.2 316 [320(30.2|27.4|121.8|17.6 |14.6|12.3| 1983
143 | 20.2 | 26.5 | 29.8 305 [31.2(298|285|123.1|198|16.9 |14.6| 1984
164 | 223 | 24.2 | 29.8 331 [31.21305(28.3[240|19.2|15.0|16.4| 1985
148 | 18.7 | 26.3 | 314 | 320 323305254249 | 20.2 |17.4|15.6| 1986
16.4 | 20.7 | 249 | 30.0 32.8 [33.1[304|28.0|22.2|17.6 |18.4 |15.2| 1987
15.7 | 186 | 25.1 | 304 32.7 [336(31.3|295|24.2|18.8 | 16.1|14.4| 1988
154 | 21.0 | 254 | 299 32.3 [32.2(30.2|28.7|26.2|18.7 | 13.9 | 11.8| 1989
18.0 | 23.2 | 26.8 | 28.9 31.7 (324305269 |24.3|18.7|149 |14.1| 1990
143 | 21.0 | 26.7 | 29.1 314 |315(31.1{27.8(253 208|165 (144 | 1991
142 | 20.2 | 269 | 294 | 325 [31.6(30.8|27.0(225| 175|134 |12.1| 1992
174 | 209 | 27.7 | 30.0 33.2 [321|314|27.2|23.8|18.4 | 139 12.8| 1993
140 | 199 | 28.7 | 31.2 326 [323(30.3|28.6|25.7|18.8|15.8|16.0| 1994
156 | 190 | 25.6 | 31.0 325 [326(322|279|224| 20.0|16.2 | 145 | 1995
176 | 219 | 25.6 | 30.9 33.0 [334(30.2|295|23.2|188 | 17.2 |149| 1996
16.7 | 219 | 264 | 294 316 |32.7|31.4(29.2(220|17.7 | 14.0 |15.6| 1997
172 | 223 | 27.4 | 31.6 346 |338(31.1{28.6(258|18.7|16.8 |15.0| 1998
171 | 21.8 | 26.7 | 30.6 336 [329(31.0/29.6|23.9| 20.1 | 16.6 | 15.8| 1999
16.6 | 20.8 | 25.0 | 30.3 32.3 349|316 |27.7|25.2|17.8 | 15.3 |14.3| 2000
169 | 204 | 26.3 | 304 | 33.1 [335(319(28.2|246| 23.1|16.3|155| 2001
16.8 | 225 | 275 | 30.8 33.2 343308273234 215 |18.1|13.9| 2002
16.0 | 21.7 | 27.0 | 30.0 335 [334|315|30.8|23.3|17.9|15.816.7| 2003
15.2 | 21.7 | 27.6 | 30.3 32.3 [33.6(30.8|28.4|245|21.4|16.7 |15.7| 2004
17.8 | 199 | 26.0 | 30.7 335 [333(309|27.4|25.2| 20.0 | 16.2 | 15.4| 2005
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144 |1 19.7 | 26.5| 310 | 336 |32.6|31.8]28.0/24.0(20.3|17.9|14.9| 2006
158 | 209 | 276 | 30.1 | 333 |335|31.7[299|234|19.1 |17.2|14.5]| 2007
174 | 220 | 259 | 315 | 340 |335|323|2/74(259| 228 |15.7 |12.6 | 2008
18.0 | 21.0 | 285 | 30.1 | 33.1 |33.6|321|2/.7|244|18.6|17.5 154 2009
179 | 242 1294 | 321 | 355 |33.7|32.7129.0]258| 224 |19.7 |17.6 | 2010
159 | 184 | 26.2 | 309 | 32.8 |34.1|308|279|23.9|20.1|18.0]16.1] 2011
176 | 230 | 283 | 315 | 336 |350(33.2]29.3|251|18.8]|16.4|14.2| 2012
16.0 | 229 | 253 | 30.6 | 329 |32.2(319|298|245(221|18.2|16.0| 2013
185 | 216 | 26.3 | 306 | 33.7 [33.2|314[28.9]26.0|21.5|17.5|16.0| 2014

159 | 230 | 28.7| 33.1 | 352 |33.6]30.4|29.3|23.8|215|17.0/|14.8| 2015
Aoadled) A ¥ ASledll —sluall ddal @ jacadll

& g Aaaay jUaal) el (5 ) sl 1 3 Jgaa

hanwd | yaab gl | eS| eati | (el | gilgn | gaig | sibe | dud | ousbe | il | b | A
8.3 0.0 0.0 0.0 0.0 00 00O | 0O | 00| OO | 14 |00 ] 1978
4.3 0.2 | 173 | 0.0 0.0 00| 00 135/ 00| 0.0 | 246 | 0.0 | 1979
7.1 2.2 4.0 0.0 0.0 00| 00|03 |00]| 05 |138| 0.8 | 1980
0.0 0.0 0.2 0.0 0.2 00 [ 00| 0003|112 | 00| 0.0] 21981
0.0 | 155 | 0.0 0.0 0.0 0.0 | 0.0 |205|255| 03 | 20 | 1.3 | 1982
2.4 0.0 0.0 0.0 0.0 00 00| 00| 00| 1.7 | 10 | 0.0 | 21983
0.0 6.7 | 186 | 0.0 0.0 00 [ 00O | 00| 00| 25 | 00 | 0.0 ]| 1984
59.3 | 10.7 | 0.0 0.0 0.0 00 00| 05|42 ]| 31|15 00| 1985
0.0 170 | 1.0 0.0 0.0 00| 00| 00 (127|185 | 0.0 | 0.7 | 1986
140 | 0.0 | 26.3| 0.0 0.3 00 [ 00|02 |00| 04| 05| 0.0 ] 1987
1.9 0.0 | 52.7| 0.0 0.0 00 {00 ] 22 |130| 11 | 0.2 | 94 | 1988
18.1 | 195 | 0.0 0.0 0.0 00| 00|05 |15| 6.0 | 00| 03] 1989
19 0.0 0.9 0.0 0.0 00 00O 00| 04| 00| 0005|190
1.1 0.0 6.0 0.0 0.0 00 | 00| 00|00 |242| 0.2 |36.0] 1991
0.7 2.4 0.0 0.0 20.0 00| 00| 00| 00| 00| 14 |19 ] 1992
176 | 0.0 8.9 0.0 0.0 00 00| 03|45 00| 10|11 | 21993
0.2 13.3 (244 | 1.7 0.0 00 [ 00|13 | 00| 00| 06 |50/ 1994
0.0 0.0 0.0 0.0 0.0 00| 00|09 |02]109| 0.2 | 0.0 | 1995
41 | 10.8 | 0.0 0.0 0.0 14 100 00|00 13| 00 | 0.3 199%
0.0 0.0 6.4 0.0 0.0 00 [ 00|28 |00]| 24 | 00 |21.1] 1997
0.0 0.0 0.0 0.0 0.0 00| 00|18 00| 32 | 15 | 3.3 | 1998
0.2 0.0 0.0 0.0 0.0 00 {00 ] 02|00 ]|114 136 | 2.3 | 1999
4.0 1.7 1.0 0.0 0.0 00 00O 0O | 00| 00O | 25 | 75 | 2000
0.4 0.0 0.0 0.0 0.0 00 [ 00|18 |126| 19 | 0.0 | 2.3 | 2001
0.0 2.5 1.3 0.0 0.0 00 00O 0O | 00| OO | 00 | 17 | 2002
1.1 0.0 0.0 0.0 0.0 00| 00| 00| 00| 00| 00 | 0.2 ] 2003
0.0 0.0 0.3 0.0 0.0 00 00O | 0O | 0O ]| OO | 05 | 48 | 2004
0.0 0.0 0.0 0.0 0.0 00 00| 00| 07| 03|00 7.7 | 2005
0.0 0.0 0.0 0.0 0.0 00 | 00 | 56 | 00| 84 | 6.0 | 0.0 | 2006

_58-



> oz Masaga B pdll I (dodaall dladleag & g dladlns) daloxdl Glaldls ‘._','a\.m ) & iy Jodox
bzl g SN a5 g (26 ylie Al y3) 2017-1985

00 | 00 | 13 | 0.0 00 | 00]00]|24 12|10 | 22 | 7.5 | 2007
05 | 15 | 00 | 0.0 00 | 00| 00|00]00) 00| 10|85 | 2008
00 | 40 | 10 | 0.0 00 | 00| 000|234/ 0000 | 12 | 0.0 2009
43 | 00 | 0.0 | 0.0 00 |00]00|50|00) 07| 0.0 388 2010
00 | 00 | 0.0 | 0.0 00 | 0000|0045 |00 | 3.2 |38 | 2011
00 | 1.0 /168 | 0.0 00 | 0000|0085 00 52|00 ]2012
81 | 00 | 00 | 0.0 00 | 00| 00| 050000 | 55 |755] 2013
100 | 0.0 | 22 | 0.0 00 | 00| 00|40 |00 |235| 23 | 0.7 | 2014

0.0 |420[102] 00 | 30 [00]/00[00]00] 00| 2400|2015
A gand) g yal ALl sbia D ik gl €Al ¢ jaadl

Adel) ddasay jUaal) cilas! $ A @jﬂ\ 49

s

tannd | yaab gl | g | aati | (el | gilen | gaig | sbe | dud | ousbe | il | b | A
17.3 | 0.0 0.0 0.0 0.0 00 | 00| 00| 00| 00O |154 | 76 | 1978
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Abstract

Analysis of climate change indicators in Tabuk and Agaba governorates
during the period 1978-2015 (A comparative study)

By Fahdah Falah Benhasher

And Yusra Al-Husban

This study aimed to analyze trends in the amount of rainfall and temperature during the
period 1978-2015 at the Agaba and Tabuk stations to infer them as an indicator of climate
change. The study relied on the inductive approach based on analyzing the statistical
characteristics of the distribution of rainfall and temperature, in addition to examining the
homogeneity of variance.

The study concluded that there is a great similarity in the annual rainfall regime and an
increase in the average annual rainfall of the Tabuk by 13.7% and there is an increase in the
maximum annual rainfall amount and range by 12.6% and 12.8%, respectively at Agaba.

The value of t-statistical test, the value of the absolute difference between the two half-
means, and twice the value of the standard error indicated the presence of non-significant trends
in the general change in annual rainfall at the Tabuk and Agaba. The standard deviation also
showed the extent of dispersion of seasonal rainfall amounts around the average and an increase
in the average annual temperature observed at the Agaba station by about 2.4°C over the Tabuk
station.Calculating the general temperature change indicates that there is an increasing trend at
the two stations. The t-test values also showed increasing and significant trends in temperature
during the summer and winter seasons, and non-increasing and non-significant trends during
the fall and spring seasons at Agaba. While the results of this test revealed increasing and
significant trends in temperature during all seasons at Tabuk station.The study recommends
applying detailed studies for all stations and for the longest period to determine general trends
in the characteristics of rainfall and temperature.

Keywords:

Annual rainfall, rainy days, Mann-Kendall, Tabuk, Agaba
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