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sing Remote Sensing Techniques to Manage and Evaluate

Climate Changes in Basrah Governorate
Lect. Dr. Ahmed Ghazi Meftin
Outstanding Boys High School / General Directorate of Education, Basra
Governorate

Abstract:

Climate change has become the cornerstone of all international meetings on
politics and economics, as a result of its repercussions represent a threat to
global peace and security. Every member state of the international community,
including Iraq, must play a role in confronting this phenomenon according to
the principle of shared responsibilities, as developed countries are historically
and humanly responsible for the emissions of greenhouse gases that cause
climate change. The province of Basrah, Iraq is one of the regions affected by
this phenomenon as the quantitative estimates of greenhouse gases amounted
to about 98 million equivalent of carbon dioxide in 2023 AD. It has increased
by about 0.1%, to reach about 85.1 million tons in 2022 AD, compared to 90.0
million tons in 2021 AD. The area of decertified lands in Basra Governorate
amounted to about 26.4 thousand hectares, which is equivalent to 24.5% of

the total agricultural land in Basra h Governorate.
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@ aosilly (gl (oSS gty | ¥l iyl Aclie Lole p5a5 Jl Buclall sa @lall ¢)- 0
e yglas cale ) canaldl adedl Llaall dxdlas § odall Ogladl 3oL Zealall Dlug¥l 2]
Ol Gloal (e panty @lhall glisy deelall Llug¥l (n Juslsall
Z Ly Ly A5 23lallg Apuadid) ABUAIES Bouzeal) dagdashl 25Ual e sloxe¥) Jlme § auosdll - 1
3=
AT Y VAAY el 45,4 Alasd &gl Byl pdl Az

o] g | B[ e | s | ot [ s o [ | 9| s
Clgias ds¥) | et | g = Al
19.9 19.84 7.3 15.2 194 | 28.1 | 349 | 333 31.8 249 | 18.6 | 10.0 6.4 8.2 1985
19.95 | 20.29 6.6 11.7 22.1 30.8 | 344 | 355 30.1 23.5 | 189 | 13.0 9.6 7.3 1986

20 20.03 9.1 12.7 19.6 | 28.4 | 33.3 | 346 31.3 259 | 16.7 | 10.0 | 10.7 8.0 1987
20.05 19.6 9.0 10.9 22.1 27.4 | 33.2 | 349 29.5 239|165 | 11.7 9.3 6.8 1988
20.04 | 20.23 7.6 13.8 22.1 28.0 | 33.6 | 34.7 30.4 26.1 | 21.3 | 14.1 6.8 4.3 1989
19.7 20.09 8.6 15.2 22.0 | 28.3 | 32.9 | 353 30.6 24.7 | 16.8 | 13.4 8.2 5.1 1990
19.61 | 20.27 T 15.0 22.3 | 28.4 | 33.6 | 34.5 32.0 23.3 |1 19.0 | 13.1 T8 6.8 1991
19.67 | 18.31 6.6 12.4 21.0 | 27.7 | 33.2 | 32.2 29.0 21.9 | 16.4 9.8 58 3.7 1992
19.63 | 19.16 9.8 11.5 22.0 | 28.1 | 33.4 | 340 29.1 21.1 | 16.6 | 11.3 7.4 5.6 1993
19.7 20.5 58 13.9 22.4 | 30.4 | 32.7 | 343 31.0 24.8 | 194 | 13.2 8.9 9.2 1994
19.9 19.92 6.8 12.2 20.6 | 28.0 | 32.9 | 33.0 30.7 256 | 17.1 | 13.5 | 10.3 8.3 1995
20.3 20.59 | 114 14.0 20.5 | 27.7 | 33.4 | 35.8 30.2 26.0 | 16.8 | 12.4 | 10.6 8.3 1996
20.49 | 19.34 8.8 14.0 22.0 | 26.7 | 31.7 | 33.5 31.1 24.9 | 16.1 9.6 6.2 7.5 1997
20.68 | 21.16 | 11.1 17.3 22.0 | 29.0 | 354 | 35.7 33.3 249 | 184 | 124 8.2 6.2 1998
20.8 21.42 9.4 13.4 22.8 | 28.7 | 34.8 | 354 32.2 27.6 | 19.6 | 13.6 | 10.4 9.1 1999
21.05 | 20.88 9.2 13.8 20.8 | 28.6 | 345 | 374 31.9 26.3 | 21.2 | 11.8 8.3 6.7 2000
20.91 | 21.22 | 12.0 13.1 22.6 | 29.4 | 349 | 353 31.7 24.0 | 18.3 | 15.7 9.7 7.9 2001
20.79 20.6 10.6 13.5 21.7 | 29.0 | 34.7 | 34.8 31.0 24.1 | 17.1 | 144 9.8 6.5 2002
20.78 | 20.46 9.1 13.6 23.6 | 28.4 | 34.5 | 35.1 31.4 24.1 | 17.1 | 11.5 9.6 17 2003
20.69 | 20.78 9.9 13.5 23.5 | 28.7 | 34.2 | 349 31.3 23.6 | 17.2 | 14.7 8.9 8.9 2004
20.75 | 20.84 | 10.7 13.4 21.7 | 28.7 | 34.5 | 35.1 30.5 24.9 | 18.2 | 14.6 9.7 8.1 2005
20.95 | 20.76 6.5 11.6 22.8 | 28.1 | 359 | 34.3 32.7 25.7 | 19.2 | 14.6 | 10.5 7.2 2006
21.02 | 20.91 8.1 14.8 23.6 | 30.1 | 34.7 | 359 32.2 27.1 | 16.1 | 12.8 9.5 6.0 2007
21.32 | 21.45 8.2 14.9 22.5 | 30.3 | 35.5 | 35.2 32.3 256 | 229 | 174 8.6 4.0 2008
20.49 21.2 11.3 13.8 22.8 | 26.7 | 32.8 | 34.5 32.9 26.9 | 18.4 | 13.8 | 13.5 6.5 2009
20.68 22.3 10.2 14.7 24.1 31.7 | 35.8 | 36.2 32.7 26.1 | 19.2 15 11.2 | 10.8 | 2010
20.8 19.57 9.9 15.9 21 25.2 | 31.9 31 29 23.9 | 166 | 124 9.6 8.4 2011
21.05 | 19.51 7.6 14.8 22.6 | 28.1 | 31.6 | 31.8 31.2 24.9 | 16.4 | 11.7 6.5 6.9 2012
20.91 | 19.38 9.2 14.3 19.1 27.7 | 30.4 | 33.7 29.9 24.6 | 20.4 9.5 7.3 6.4 2013
20.79 | 19.72 9.1 15.9 21 28 33.1 | 32.3 28.8 26.7 | 16.2 | 10.8 7.8 6.9 2014
20.78 | 19.78 9.6 15.7 21.1 27.2 | 33.1 | 32.3 28.1 23.3|117.4 | 13.2 94 7 2015
20.69 | 23.38 9.8 20.8 | 25.1 29 33.4 | 333 32.7 27.8 | 25.2 | 18.1 | 14.2 | 11.2 | 2016
20.49 | 22.69 | 14.5 19.2 256 | 284 | 31.6 | 31.9 30.9 27.6 | 21.1 | 17.2 | 13.7 | 10.6 | 2017
20.75 | 20.84 | 10.7 13.4 21.7 | 28.7 | 34.5 | 35.1 30.5 24.9 | 18.2 | 14.6 9.7 8.1 2018
20.95 | 20.76 6.5 11.6 22.8 | 28.1 | 359 | 34.3 32.7 25.7 | 19.2 | 14.6 | 10.5 7.2 2019
21.02 | 20.91 8.1 14.8 23.6 | 30.1 | 34.7 | 359 32.2 27.1 | 16.1 | 12.8 9.5 6.0 2020
20.91 | 19.38 9.2 14.3 19.1 | 27.7 | 30.4 | 33.7 29.9 24.6 | 20.4 | 9.5 7.3 6.4 | 2021
20.79 | 19.72 9.1 15.9 21 28 33.1 | 32.3 28.8 26.7 | 16.2 | 10.8 7.8 6.9 2022
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22.373 | 22.58 | 12.8 | 14.6 | 24.8 | 30.8 | 340 | 352 | 31.6 | 259 | 21.2 | 17.0 | 12.4 | 10.7 | 1983
22.163 | 21.54 | 8.3 13.1 23.2 | 31.3 | 33.2 | 33.7 | 32.0 | 284 | 22.7 | 147 | 8.7 9.2 | 1984
22.24 | 22.11 | 11.3 | 194 | 22.5 | 29.3 | 33.2 | 349 | 326 | 292 | 21.2 | 153 | 102 | 6.2 | 1985
22.307 | 22.33 | 9.2 17.3 | 23.3 | 295|312 | 347 | 322 |269 | 23.1 | 17.7 | 12.7 | 10.2 | 1986
22.635 | 22.63 | 10.4 | 18.1 22.6 | 30.3 | 355|335 | 327 | 294 | 232|142 | 103 | 11.4 | 1987
22.722 | 22.92 | 9.1 145 | 25.6 | 32.1 | 355|351 | 31.7 | 27.7 | 23.4 | 16.5 | 13.2 | 10.6 | 1988
22.843 | 23.18 | 12.7 | 16.0 | 22.7 | 30.6 | 35.0 | 354 | 33.1 | 29.8 | 22.2 | 15.0 | 154 | 10.3 | 1989
22.848 | 22.54 | 11.4 | 149 | 254 | 30.0 | 33.7 | 353 | 322 | 283 | 21.7 | 158 | 122 | 9.6 | 1990
22.522 | 22.94 | 10.6 | 17.3 | 25.5 | 29.8 | 346 | 358 | 32.5 | 299 | 258 | 172 | 99 6.4 | 1991
22215 | 22.66 | 11.9 | 18.1 | 24.0 | 30.1 | 32.9 | 352 | 32.7 | 28.7 | 22.2 | 166 | 11.5 | 8.0 | 1992
22.187 | 21.28 | 10.7 | 176 | 24.7 | 30.2 | 33.2 | 344 | 335 | 275|240 | 00 | 11.2 | 84 | 1993
22.245 | 21.65 | 9.7 158 | 23.3 | 30.1 | 349 | 33.8 | 32.5 | 287 | 21.1 | 13.0 | 98 71 | 1994
22.245 | 224 | 123 | 150 | 244 | 29.8 | 340 | 352 | 322 | 275|220 |162 | 11.3 | 89 | 1995
22.688 | 23.23 | 8.6 16.3 | 26.6 | 31.0 | 33.0 | 341 | 321 | 29.1 | 25.6 | 17.9 | 12.5 | 12.0 | 1996
22.807 | 22.66 | 9.7 152 | 23.4 | 29.0 | 33.6 | 343 | 331 | 299 | 219 | 175|133 | 11.0 | 1997
22.988 | 235 | 141 | 176 | 23.6 | 30.7 | 35.7 | 350 | 319 | 31.1 | 21.8 | 159 | 13.6 | 11.0 | 1998
23.093 | 22.24 | 11.8 | 17.2 | 249 | 29.2 | 323 | 346 | 335 | 291 | 21.2 | 13.8 | 9.0 | 10.3 | 1999
23.187 | 23.31 | 13.4 | 18.8 | 24.4 | 309 | 36.1 | 362 | 30.0 | 29.2 | 23.6 | 16.0 | 12.1 | 9.0 | 2000
23.12 | 23.76 | 12.0 | 15.6 | 25.7 | 30.6 | 36.1 | 355 | 332 | 30.0 | 23.3 | 174 | 140 | 11.7 | 2001
23.323 | 23.13 | 11.6 | 153 | 22.8 | 31.1 | 36.2 | 37.6 | 32.1 | 289 | 252 | 16.1 | 11.3 | 9.3 | 2002
23.297 | 232 | 10.8 | 157 | 24.6 | 31.2 | 348 | 37.0 | 32.8 | 289 | 23.8 | 172 | 122 | 9.0 | 2003
23.168 | 23.26 | 10.1 | 16.1 26.5 | 314 | 33.5 | 364 | 335 | 289 | 224|184 | 132 | 87 | 2004
23.04 | 22.75 | 10.8 | 155 | 25.3 | 30.8 | 34.1 | 36.0 | 332 | 29.1 | 23.4 | 181 | 12.6 | 9.2 | 2005
23.1 22.76 | 10.8 | 152 | 24.8 | 30.5 | 344 | 358 | 33.1 |29.1 | 239 |18.0 | 12.3 | 9.5 | 2006
23.347 | 233 | 134 | 150 | 242 | 30.3 | 347 | 356 | 33.0 | 292 | 244|179 | 12.1 | 9.8 | 2007
23.472 | 23.49 | 8.8 146 | 26.3 | 30.4 | 349 | 355 | 351 | 304 | 23.3 | 18.4 | 142 | 10.0 | 2008
23.593 | 23.65 | 10.6 | 16.7 | 26.2 | 32.1 | 35.7 | 36.2 | 345 |31.5| 21.8 | 172|132 | 81 | 2009
24.003 | 23.8 | 11.3 | 16.6 | 25.0 | 32.6 | 36.4 | 356 | 33.7 |29.0 | 254 | 21.1 | 122 | 6.7 | 2010
24.08 | 23.73 | 141 | 16.3 | 26.0 | 30.1 | 349 | 347 | 345 | 297 | 226 | 17.8 | 148 | 9.2 | 2011
24.09 | 25.35 13 18.1 271 33 | 378|374 | 351 | 305|241 | 195 | 149 | 13.7 | 2012
22.215 | 24.54 14 17.7 | 27.5 | 31.5 | 341 | 349 | 334 | 292 | 255 | 19.7 | 145 | 12.5 | 2013
22.187 | 25.1 14 19.5 26 32.5| 348 | 36 35 30.4 | 26.7 | 20.6 | 15.1 | 10.6 | 2014
22.245 | 25.07 | 13.6 | 20.3 24.5 | 30.9 | 351 | 341 | 338 | 31.1 | 244 | 19.5 | 159 | 12.1 | 2015
22.245 | 23.82 | 13.8 | 20.3 23.4 | 30.1 | 36.1 | 36.1 | 32.5 |299 | 239 | 172 13 9.5 | 2016
22.688 | 23.79 | 11.9 | 219 | 24.6 | 29.6 | 34 34 32.6 | 295|227 | 187 | 145 | 11.5 | 2017
22.807 | 23.38 | 9.8 20.8 | 25.1 29 | 334|333 | 327 |278 | 252|181 | 142 | 11.2 | 2018
22.988 | 22.69 | 145 | 192 | 25.6 | 28.4 | 31.6 | 31.9 | 309 | 27.6 | 21.1 | 17.2 | 13.7 | 10.6 | 2019
23.297 | 232 | 108 | 157 | 24.6 | 31.2 | 348 | 37.0 | 32.8 | 289 | 23.8 |17.2 | 122 | 9.0 | 2020
23.168 | 23.26 | 10.1 | 16.1 26.5 | 31.4 | 33.5 | 364 | 335 | 289|224 |184 | 132 | 87 | 2021
23.04 | 22.75 | 10.8 | 155 | 25.3 | 30.8 | 34.1 | 36.0 | 332 | 29.1 | 23.4 | 18.1 | 12.6 | 9.2 | 2022

Aalises e‘}ci “_'1‘9.1." <! Sbilos db—b-" o g dus Ll | slo 1 da obily @ yuuall
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250 | 257 | 159 | 189 | 26.8 | 33.4 | 36.3 | 368 | 348 | 304 | 255 |20.5| 154 | 140 | 1983
25.1 244 | 114 | 163 | 269 | 343 | 341|361 | 348 | 318 | 262 |172| 119 | 123 | 1984
25.1 247 | 147 | 215 | 251 | 31.7 | 352 | 368 | 348 |31.8 | 237 |172|135| 101 | 1985

e
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25.4 25.1 12.1 | 20.1 25.8 | 32.6 | 33.6 | 374 | 342 | 30.2 26.5 |204| 156 | 12.7 1986
25.4 25.4 13.7 | 20.7 | 259 | 32.8 | 37.4 | 355 | 347 | 324 25.6 18.4 | 13.7 | 142 1987
25.4 25.7 122 | 179 | 29.6 | 349 | 37.7 | 379 | 342 | 318 25.6 19.0 | 151 | 12.7 1988
25.5 26.1 149 | 196 | 26.9 | 33.4 | 37.0 | 37.5 | 353 | 341 25.4 18.7 | 17.3 | 12.6 1989
25.4 24.8 13.3 | 182 | 27.9 | 32.8 | 354 | 36.6 | 344 | 30.7 24.5 18.6 | 144 | 11.3 1990
25.1 25.1 129 | 202 | 27.6 | 32.7 | 37.1 | 38.2 | 342 | 31.7 26.7 189 | 11.3 | 9.2 1991
25.3 25.9 155 | 209 | 28.1 | 32.5 | 359 | 384 | 359 | 333 25.7 |19.5| 144 | 10.9 1992
25.6 25.2 144 | 21.0 | 26.6 | 32.3 | 356 | 36.6 | 355 | 29.8 26.7 18.9 | 13.4 | 11.9 1993
25.6 245 13.0 | 193 26.4 | 33.9 | 36.7 | 36.1 35.7 | 30.7 247 | 158|127 | 95 1994
26.0 25.7 16.0 | 19.2 | 28.7 | 33.7 | 37.9 | 38.0 | 358 | 30.8 250 [194|13.0 | 11.0 1995
26.3 26.5 11.6 | 21.2 | 28.4 | 344 | 364 | 373 | 363 | 32.7 28.1 204 | 156 | 154 1996
26.5 26.1 13.1 | 19.5 | 27.3 | 33.3 | 376 | 37.5 | 368 | 32.8 254 201|160 | 13.7 1997
26.6 27.2 17.5 | 203 27.3 | 342 | 393 | 399 | 382 | 342 249 200|165 | 136 1998
26.8 25.9 13.6 | 20.4 | 28.6 | 34.3 | 36.0 | 378 | 37.6 | 33.0 24.3 17.4 | 13.3 | 14.2 1999
26.8 27.0 16.8 | 22.1 27.9 | 35.1 | 39.8 | 385 | 38.5 | 332 26.6 189 | 15.0 | 11.7 2000
27.0 27.0 13.9 | 198 29.7 | 34.7 | 38.9 | 383 | 379 | 33.7 27.1 19.3 | 16.0 | 14.3 2001
26.9 26.8 14.1 | 18.7 | 27.3 | 33.7 | 39.8 | 40.2 | 37.0 | 342 298 [19.7 | 144 | 12.5 2002
26.8 273 169 | 194 | 28.8 | 349 | 39.0 | 38.7 | 36.6 | 33.5 29.2 | 222|160 | 12.5 2003
26.8 26.8 14.3 | 19.8 30.0 | 346 | 37.8 | 39.6 | 369 | 33.7 258 [21.8| 154 | 123 2004
26.6 26.9 12.9 | 20.6 | 29.5 | 343 | 375 | 39.2 | 36.7 | 33.3 264 |21.1 | 163 | 124 2005
26.5 26.5 11.5 | 20.8 28.9 | 34.1 | 37.2 | 388 | 36.5 | 33.1 26.6 |20.7 | 168 | 12.5 2006
26.4 26.6 159 | 18.8 28.1 | 33.5 | 37.8 | 388 | 364 | 329 269 |204|173 | 126 2007
26.4 26.4 10.4 | 18.8 29.5 | 32.4 | 39.2 | 381 37.7 | 33.9 266 |21.3| 153 | 131 2008
26.7 26.5 13.6 | 203 29.4 | 344 | 38.8 | 382 | 37.0 | 343 259 (206|147 | 11.2 2009
26.8 26.1 13.7 | 19.4 | 27.8 | 35.1 | 38.6 | 38.4 | 37.1 333 256 [203|142 | 94 2010
26.9 26.6 15.9 20 29 33.8 (377|378 | 376 | 338 25.4 199 | 169 | 11.4 2011
26.8 27.9 15.0 | 204 | 29.9 | 356 | 39.7 | 39.3 | 383 33.3 27.7 |22.3|18.0 | 155 2012
26.8 24.54 14 17.7 | 27.5 | 31.5 | 341 | 349 | 334 | 292 255 |19.7 | 145 | 12.5 2013
26.6 25.1 14 19.5 26 32.5 | 348 36 35 30.4 26.7 |20.6 | 151 | 10.6 2014
26.5 25.07 | 13.6 | 20.3 24.5 | 309 | 35.1 | 341 33.8 | 31.1 244 |19.5| 159 | 121 2015
26.4 23.82 | 13.8 | 203 23.4 | 30.1 | 36.1 | 36.1 32.5 | 299 239 172 | 13 9.5 2016
26.9 23.79 | 11.9 | 219 | 246 | 29.6 | 34 34 32.6 | 295 22.7 | 18.7 | 145 | 11.5 2017
26.8 23.38 9.8 20.8 25.1 29 | 334|333 | 327 | 278 252 [18.1 | 142 | 11.2 2018
26.8 2269 | 145 | 192 | 25.6 | 28.4 | 31.6 | 31.9 | 309 | 276 21.1 17.2 | 13.7 | 10.6 2019
26.8 273 169 | 19.4 | 28.8 | 349 | 39.0 | 38.7 | 36.6 | 33.5 29.2 [222|16.0 | 125 2020
26.8 26.8 143 | 198 30.0 | 346 | 37.8 | 39.6 | 369 | 33.7 258 [21.8| 154 | 123 2021
26.6 26.9 12.9 | 206 | 29.5 | 343 | 37.5 | 39.2 | 36.7 | 333 264 | 211|163 | 124 2022
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