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Abstract:

This study investigated climate change trends in Alaska's temperature and their
relationship to carbon dioxide concentration. A descriptive-analytical approach, a
historical approach, and the Statistical Package for the Social Sciences (SPSS) were used,
along with the (R) programming language for temperature forecasting using the (Box-
Jenkins) time series model. The study concluded with the following findings:

* Alaska is experiencing a temperature increase of (0.01-0.06°C), with no trend
observed in November.
* Alaska is experiencing an increase in carbon dioxide levels throughout the year, with
increases ranging from (1.6 to 1.7).

* The relationship between carbon dioxide and temperature was established, revealing a
direct correlation across all months.
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* A model was developed to predict temperature fluctuations during the period 2026—
2040, projecting an increase of (0.1-0.5°C).

Keywords: Climate change, temperature, carbon dioxide, Alaska.
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Station Latitude | Longitude
Bethel/Bethel 60.8 161.8
Cold Bay 55.2 162.7
Mys Uelen 66.2 169.8
Talkeetna 62.3 150.1
Bettles 66.9 151.5
Fairbanks/Int 64.8 147.9
Kotzebue, Ral 66.9 162.6
Nome 64.5 165.4
Homer/Municip 59.6 151.5
Anchorage/Int 61.2 150.0
Buck land 65.9 161.1
: Fort Greely/A 64.0 145.7
King Salmon 58.7 156.7
Nome 64.5 165.4
Valdez city 61.1 146.3
Barter island 70.1 143.6
Barrow/W. Pos 71.3 156.8
Gulkana/Intl 62.1 145.4
Kodiak 57.8 152.5
Mckinley park 63.7 148.9
St. Marys 62.0 163.3

National Weather Service, Alaska: .2l
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Month | R.Square F Dfl | Df2 | sig | Constant Bl
January .010 .605 1 62 | .440 -16.13 .01
February 14 10.4 1 62 | .00 -16.9 .06
march .03 2.2 1 62 .14 -12.9 .02
April .07 4.7 1 62 | .03 -6.1 .02
may .10 7.4 1 62 | .00 2.2 .02
June 22 17.8 1 | 62 | .00 7.9 02
July 17 13.1 1 62 | .00 10.5 .01
August .06 4.1 1 62 | .04 9.6 .01
September .10 7.5 1 62 | .00 52 .01
October .06 4.5 1 62 | .03 -2.8 .02
November .00 .00 1 62 | .99 -9.7 2.420e-5
December 14 10.5 1 62 | .00 -16.1 .05

National Weather Service, Alaska J at) wUL e slazeVL Ul slas) e 1 yual)
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(2024-1985) 5 zll SNl 3 00 S aeeST 3 15 621 23y J g

Month | R.Square F Dfl | Df2 | Sig | Constant Bl
January .99 10326.1 1 38 | .000 331.5 1.6
February .99 9661.1 1 38 | .000 3324 1.6
march .99 5043.0 1 38 .00 331.6 1.6
April .99 5116.1 1 38 .00 331.6 1.6
may .99 4371.5 1 38 .00 331.8 1.7
June .99 5180.9 1 38 .00 330.2 1.6
July .99 4746 1 38 .00 323.6 1.6
August 99 4402.1 1 38 .00 318.0 1.6
September .99 4697.5 1 38 .00 3194 1.6
October .99 4767.2 1 38 .00 324.1 1.6
November .99 4867.2 1 38 .00 3279 1.6
December .99 4812.7 1 38 .00 330.5 1.7

Global Monitoring Laboratory <l _ls slaeVl Ul slas] oo @ yeal)

74



O gt S ST 30 5573 ey ST 3 6,1 4 Wl ld W il lald

O3 S ST U 2s 3 ) ol :(2)‘.3) Jaf

marco2

sepco2

400.00
380.00

380.00-

360.00

340.00-
o

T T T T T T T T
10 20 30 40 10 20 30 40

Sequence Sequence

junco2 decco2

400.00- o 400.00]

380.00-
380.00

00
o
o
360.00 C
360.00
340.00
009 340.00-
T
10 20 30 40
Sequence

16 A e 13y 091, ST U o S 3.2

e sl e seb skl YR (ol A O3 i oF 05 S s W S
(2 e A A OV e s ) ) sns 2V e sl et
o2, o el 3345 ) 2 )W) el o ) (A OV B a5 ¢ Ll (535
oot e anall oland Bl U gy s OO el s 3 Bl ae
Al 53b) (35 (Jelidl 1A ammy 2,0 mlaw a o @) (s O dhuly )Y
38 o (s ) M oW1 (o) A 051l i L b O @ 0 S ST
(lin, et al., 2023) ) & ple=Y)

75



2l e

oo Crame i 0 S ST 38 01385 L o ST KT Ly sl g
B gand) 8 Sl s Jiae iy sad) fuad Jsb 53b) S il e mn iy (1970
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S A Sl 3 ad) e (Y045) W s (PDOYs, 55 3 adly (CO2) 55 5 53k OB
Fairbanks. 3 «ba>3 ¢ i

(IPCC) Ul s aal) 2 gl e M a2l o bl esld) i) 30 Uy
B3 p Wy o Aysen Badl sl e U il ol Sl 0B (2023) sl
B JU L o calazs¥lads Lty el 0 80 2l die 011y s 5,315~
(European Parliament, 2024) .asl, 1y bWl @)y Gl g Laidly oudll

ST & 54 oy 0 S a8 901 1 (4y Ui

Month Pearson Sig N
January 150 .300 40
February .050 700. 40
march 120 450 40
April .280 .080 40
may 420% .010 40
June .600%* .000 40
July T20%* .000 40
August .680%** .000 40
September S550%* .001 40
October A70%* .004 40
November A420% 012 40
December .500%* .002 40

National Weather Service, Alaska, Global Monitoring Laboratory«tl; e slas¥i Ul slas) o0 1 jall

R e Tud KN @ 5, H ol s 5 4.2
w25y 2024 58] sy G5 A Sl s g Wyl G e pll B sl s 13
{2100y pls ol (p 2.7) sy Bl > 2m 3 ¢ syl 2 s 2,31 0F ) 2 Sl
25 S AL ns Bl ey GG s A Ol s w5 E g s BT
S r by 0 S ST Gl SUlasl day iy oo SUleey LW olET e (3 8 grns

B\t i (2022 e iy F U pad e )l B ad deasYI e 24U agsl)
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i b Ul r (090) Ll LW g o aliall Slhaddly 65831 5434
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posd | padg | g ene | et | s | ssn |osbe | el | ool | A8 | s | )
-13.8 | -9.8 | -1.6 5.9 100 | 11.0 | 8.6 2.8 -54 | -12.1 | -144 | -15.7 | 2026
-13.0 | -9.8 | -1.6 5.9 9.9 109 | 8.6 2.8 -54 | -12.1 | -14.4 | -15.7 | 2027
-13.8 | -9.8 | -1.6 5.9 9.9 109 | 8.6 2.8 -54 | -12.2 | -14.4 | -15.7 | 2028
-13.8 | -9.8 | -1.6 5.9 9.9 109 | 8.5 2.8 -54 | -12.2 ] -144 | -15.8 | 2029
-13.8 | -9.8 | -1.6 5.9 9.9 109 | 8.5 2.8 -54 | -12.2 | -144 | -15.8 | 2030
-13.8 | -9.8 | -1.6 5.9 9.9 109 | 8.5 2.7 -54 | -12.2 | -144 | -15.8 | 2031
-13.8 | -9.8 | -1.6 5.8 9.9 109 | 8.5 2.7 -54 | -12.2 | -144 | -15.8 | 2032
-13.8 | -9.8 | -1.6 5.8 9.9 109 | 8.5 2.7 -54 | -12.2 | -14.4 | -15.8 | 2033
-13.8 | -9.8 | -1.6 5.8 9.9 109 | 8.5 2.7 -54 | -12.2 | -14.4 | -15.8 | 2034
-13.8 | -99 | -1.6 5.8 9.9 109 | 8.5 2.7 -5.5 | -12.2 ] -144 | -15.8 | 2035
-13.8 | -99 | -1.6 5.8 9.9 109 | 8.5 2.7 -5.5 | -12.2 | -145 | -15.8 | 2036
-13.8 | -99 | -1.7 5.8 9.9 109 | 8.5 2.7 -5.5 | -12.2 | -14.5 | -15.8 | 2037
-13.9 | -99 | -1.7 5.8 9.9 109 | 8.5 2.7 -5.5 | -12.2 | -14.5 | -15.8 | 2038
-13.9 | -99 | -1.7 5.8 9.9 109 | 8.5 2.7 -5.5 | -12.2 | -145 | -15.8 | 2039
-13.9 | -99 | -1.7 5.8 9.8 10.8 | 8.5 2.7 -5.5 | -12.3 | -14.5 | -15.8 | 2040

National Weather Service, Alaska Ul s slasVi el slis] o0 1 jeal)
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0.4
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