
CO FORCING SATURATION STUDY, WITH EMBEDDED DATA

importDataXLSX , , "A2:C175""Sheet 2""WORLD EMISSION DATA VS DATE.xlsx"Data2

WORLD EMISSION DATA

174.00rows Data2
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FIT TO EMISSION DATA
FIT EMISSION DATA

SMATH FIT USING al_nelqsolve
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CREATE A LINEAR FIT WHERE THE DATA LEVELS OFF BETWEEN 2014 AND 2023

DEFINE SUBSET OF DATA TO FT

2014to

..1001j jtoj
tt 2114.00max tt

submatrix , , , , 21rows DATA165DATADATA2014 col , 1DATA2014XX col , 2DATA2014YY
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FIT2 59.459max FIT2 35.4824min FIT2

SELECT EVERY nth CASE POINT TO PLOT

, ..3 rows Data21nselect nselect
XXnew

nselect
YYnew augment , YnewXnewYnew

augment , FIT2ttFIT2

FIT2FIT , ulint

1setprop , 1850"EMISSION'XAxis'Min" 1setprop , 50"EMISSION'XAxis'Tick"

1setprop , 2050"EMISSION'XAxis'Max"

1setprop , 10"EMISSION'YAxis'Min" 1setprop , 10"EMISSION'YAxis'Tick"
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1setprop , 100"EMISSION'YAxis'Max"

augment , YYXX

FIT , ulint

Fexp , uexpt

Ynew

Plot
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TO GET CUMULATIVE EMISSIONS WE MUST SOLVE THE FOLLOWING ODE

y tλQ td
d t

y t

Where Q(t) is the driving function = yearly emissions and λ = decay of CO in the atmosphere.

SOLUTION TO THE ODE TO GET CUMULATIVE EMISSIONS

ODE TO GET TOTAL CONCENTRATION

300τ
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submatrix , , , , 11rows CO21850CO2CO2 351rows CO2
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..enddate1850Date 1850min Date 2200max Date 351rows Date

augment ,
7.8

CO2
DateCO2

1setprop , 1850"CONCENTRATION'XAxis'Min" 1setprop , 50"CONCENTRATION'XAxis'Tick"

1setprop , 2250"CONCENTRATION'XAxis'Max"
1233.3186max col , 2CO2

1setprop , 50"CONCENTRATION'YAxis'Min" 1setprop , 100"CONCENTRATION'YAxis'Tick"

1setprop , 1000"CONCENTRATION'YAxis'Max"
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NORMALIZE ODE SOLUTION TO ACTUAL PPM DATA

importDataXLSX , , "B2:C131""co2-long-term-concentration""WORLD CO2 ppm UPDATE.xlsx"PPMDATA

WORLD PPM DATA

130rows PPMDATA
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NORMcol , 2CO2CO2NORM
2023

1130
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augment , CO2NORMcol , 1CO2CO2NORM
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CO2NORM

PPMDATA

CO2

DATE
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0.6062εEarth Emissivity, since earth is not a black body:

K
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CALCULATE TEMPERATURE ANOMALY AND COMPARE WITH ACTUAL DATA

TDFC TEMPERATURE ANOMALY VS DATA AND PLOTS

2200enddate ..enddate1850z1 351rows z1
°C14.0To yr1δt 212.3328
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ToTTemission
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0

Temission

submatrix , , , , 11rows T2TemissionTemission

2119.7024linterp , , 1.5DateTemission

linterp , , 1.5DateTemissionDATE1.5

augment , TemissionDateTemission

importDataXLSX , , "A2:B1739""Sheet1""WORLD MONTHLY TEMPERATURE VS DATE.xlsx"WORLDDATA

importDataXLSX , , "A2:B550""Sheet1""UAH DATA WORKING NEW.xlsx"SATDATA

TEMPERATURE ANOMALY DATA

COMPUTE YEARLY RUNNING AVERAGES OF DATA

CALCULATE YEARLY RUNNING AVERAGES OF DATA

K0.11411856
K0.11281855

K0.11071854
K0.10671853
K0.09921852
K0.08461851
K0.0561850

Temission

1setprop , 1860"TEMP'XAxis'Min" 1setprop , 20"TEMP'XAxis'Tick"

1setprop , 2250"TEMP'XAxis'Max"

1setprop , .5"TEMP'YAxis'Min" 1setprop , 0.1"TEMP'YAxis'Tick"

1setprop , 2"TEMP'YAxis'Max"
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SurfaceAvg
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EMISSION MODEL REACHES 1.5°C AT

0.3296α

°F57.2ToNOMINAL TEMPERATURE:

col , 2CO2NORMconcentration 1445.6514max concentration

augment , ΔFCO2concentrationΔFCO2vsCO2 351rows ΔFCO2vsCO2
3

s

kg
10.9953max ΔFCO2

5.6663linterp , , 400ΔFCO2concentration

8.3559linterp , , 800ΔFCO2concentration

2.6896linterp , , 400ΔFCO2concentrationlinterp , , 800ΔFCO2concentrationΔF

1setprop , 200"FORCING'XAxis'Min" 1setprop , 100"FORCING'XAxis'Tick"

1setprop , 1500"FORCING'XAxis'Max"

1setprop , 0"FORCING'YAxis'Min" 1setprop , 1"FORCING'YAxis'Tick"

1setprop , 12"FORCING'YAxis'Max"

ΔFCO2vsCO2
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