CO2 Songs

License: http://www.gnu.org/licenses/gpl.html

Gas Age Data

ftp://ftp.ncdc.noaa.gov/pub/data/pal eo/i cecore/antarcti calvostok/co2nat.txt

CO2 data: file” co2nat.txt”

Column 1: Gas Age as deduced from the Barnola et al. (1991) model

Column 2: CO2 concentration (ppmv).

CO2 and CH4 measurements have been performed using the methods and analytical
procedures previously described (Barnolaet al., 1987, Chappellaz et al, 1990).
However, the CO2 measuring system has been slightly modified in order to increase

the sensitivity of the CO2 detection. The thermal conductivity chromatographic

detector has been replaced by a flame ionisation detector which measures CO2

after its transformation into CH4. The overall accuracy for CH4 and CO2 measurements
are + 20 ppbv and 2-3 ppmv respectively. No gravitational correction has been applied.

ftp://ftp.ncdc.noaa.gov/pub/data/pal eo/i cecore/antarcti calvostok/readme_petit1999.txt

Air trapped in ice core bubbles provides our primary source of information about past atmospheres. Air isotopic
composition (15N/14N and 40Ar/36Ar) permits an estimate of the temperature shifts associated with abrupt climate
changes because of isotope fractionation occurring in response to temperature gradients in the snow layer on top of
polar ice sheets. A rapid surface temperature change modifies temporarily the flrn temperature gradient, which causes
a detectable anomaly in the isotopic composition of nitrogen and argon. The location of this anomaly in depth character
izesthe gas age.

http://www.agu.org/pubs/crossref/2001/2001JD900145.shtml
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(» Read Directly fromlInternet,

co2data =

I mport ["ftp: //ftp. ncdc. noaa. gov/pub/dat a/pal eo/i cecore/antarcti ca/vostok/co2nat. t xt

"Tabl e" ]

{{Gas, age, CQ2,
{6220, 262.2},

{11326, 244. 8},
{19988, 189. 2},
{33884, 209.1},
(49414, 215.7},
{65701, 191. 4},
{80059, 221. 8},
(87180, 214. 2},
{95349, 232.1},
{105213, 236.9},
{111 456, 256. 8},
{116 175, 262.5},
{120652, 277.7},
{124 306, 266. 3},
{126 475, 262.5},
{128 652, 286. 8},
(131789, 240.4},
{135976, 201. 8},
{138 226, 190. 2},
(150303, 191.93},
{165278, 183. 8},
{178 550, 207.7},
(187199, 210.7},
{199025, 242.6},
{205715, 232.2},
(210830, 247. 3},
{215593, 240. 3},
{217676, 245. 4},
{221 054, 208.9},
{225299, 234.5},
{227840, 241.7},
(233102, 243.13,
{235213, 252.93},
{239545, 249. 93},
(244215, 213.9},
{248980, 204},
{255233, 228.2},
(259228, 198.9},
{263207, 198. 4},
{268679, 223.7},
(277925, 220.4},
(286217, 224. 4}, {287846, 236.
{293676, 244.9}, (294615, 225.
(299020, 239}, (299877, 241.9}
{303334, 246.9}, {303953, 272.
{308101, 249.23}, {310039, 256.
(315143, 266.2}, {315940, 270.
{319754, 271.8}, {320378, 272.
(322827, 288.4}, (323485, 298.
(326239, 270.5}, {327114, 255.
{332293, 250.2}, {333627, 200.
(342998, 221.2}, (344735, 216.
(356838, 201.2}, {359688, 206.
{373014, 227}, {374561, 240},

{386579, 259. 3}, {390589, 255.
(400390, 278}, {405844, 279.7}

(ppnv) }, {2342,
(7327, 254.63, |
(11719, 238.3)
(22977,
(39880,
(51174,
(66883,
(82858,
(88051,
(99842,
(106203,
(112577,
(117519,
(121961,
(124571,
(126 809,
(129007,
(133334,
(136359,
(139 445,
(154 471,
(169870,
(180779,
(189335,
(202212,
(206119,
(211005,
(215879,
(218342,
(221612,
(225509,
(230703,
(233646,
(236236,
(240201,
(244863,

209. 1}
190. 4}
1957,
231},
2173,

230.
266.
267.
272.
279.
262.
282.
2243
202.
192.
189
197.
213.
231

228.
252
242.
240.
205.
233.
245,
239.
259.
230.
195.

(256 053,
(259 958,
(264046,
(270680,
(278602,

199.
184.
193.
231.
217.

191. 63},

225. 93,

4y,
2513,

{250461, 203. 93},

in this case FTP site x)

284.7), (3634, 272.8}, (3833, 268.
8113, 259.6}, (10123, 261.6},
, (13405, 236.2), {13989, 225.3},
(26303, 188.5), ({27062, 191.7},
, (44766, 189.3), {47024, 188. 4},
, (57068, 221.8), {57799, 210. 4},
(72849, 227.4}, {75360, 229.2},
(84929, 241.1}, {85727, 236.4},
(89363, 208}, {91691, 224.3)}, {924
(100833, 230. 9},
(108308, 238. 23,
(113472, 261. 4},
(118396, 273.8),
(122606, 276.5],
8), (124876, 277.2),
6}, (127445, 275.4),
7}, {129411, 264.1),
, (134205, 208.9},

5}, (136659, 195.9)}, (137383, 194.
3}, (141312, 196.5), (142357, 190.
, (155299, 185.5}, (160494, 204. 4}
9}, (172596, 197.8), (175440, 190.
2}, (181617, 217.7), (183355, 199.
(191057, 231.5}, (192632, 218}
(203191, 239.1},
7}, (207991, 238.2)}, (209414, 242.
, (212281, 257.4), {214153, 251.2}
7}, (216459, 247.5), (217009, 251.
5}, (219680, 212.2}, {220182, 216.
7}, (222958, 203.4), (223446, 215.
1}, (225888, 224.5}, (226710, 232.
2}, (231382, 252.23, (231990, 241
2}, (234126, 245.7), (234470, 245,
8), (237831, 279},
4), (240577, 219. 4},
4}, ({245483, 196. 7},
(251521, 209. 7},
9}, (256501, 211.73,
7}, (260754, 190. 4},
2}, (264834, 202.2),
4), (273012, 226.4},
2}, (279543, 207.7),
2}, (290571, 240.2), {291769, 240.
9}, (295849, 227.9)}, (297131, 233.
, (300646, 251.7}, {301496, 256.8}
7}, (304590, 251.7}, (305306, 244.
3}, (310930, 260.4}, (311774, 260.
2}, (316681, 271.9), (317445, 275.
7}, (321386, 273.2), (322111, 282.
7}, (324189, 278.2), (324991, 285.
7}, (328097, 241.9), (329267, 239.
7}, (335290, 205.2}, (336972, 204.
2}, (347610, 209.2}, (350765, 193}
4}, (362766, 201.9), (366221, 214.
(378194, 246.9}, (379633, 245.9},

2}, (392451, 250.2}, (394628, 266.
, (409022, 283.7), {410831, 276. 3}

7},
3},
6},
23,

(108994,
(114082,
(119273,
(123815,
(125746,
(128300, 274.
(129755, 263.
(135003, 204. 6}

245.
274.

268.
273.

(242068, 214.
(247 447, 199}

(257247,
(261595,
(266492,
(274 445,
(282301,

188.
193.

230.
212.

{101829, 236. 9},

2723,

{204 283, 247.7},

.43,

{238935, 263. 8},

{252959, 208. 93},

2113,

1},

(11013, 263.7},

(17 695,
(31447, 205. 4},
(48229, 210.1},
(63687, 195. 4},

182. 2},

(78995, 217.1},
(86323, 228.1},

60, 228. 4},
(103372, 228. 23,
7}, {110253, 251. 3},
6), (114738, 273.3)
(120002, 265. 2},
7}, (123858, 266.6],
8), (126023, 267.1},
1}, (128399, 287.1},
4}, (130167, 259},

, (135683, 198.1},
4}, (137694, 193. 4},
4}, {145435, 197},

, (162996, 191.6},
3}, (176271, 190.1},
8}, (185063, 203.5)
, (195625, 220.1},
(205148, 244. 4,
2}, (210022, 244.6),
. (215041, 241. 4},
7}, (217271, 251. 23,
2}, {220760, 207.23,
7}, (224630, 236.9),
4}, (227384, 233.9}],
(232570, 247. 4,
9}, (234781, 247.4),
(239250, 252. 43,
7}, (243653, 200. 2},
, (248087, 201.9},
(253880, 214.7},
7}, {258477, 194.2),
9}, (262411, 194.2),
(267434, 215. 4},
4), (275218, 231},
7}, (283492, 213.2),
7}, (292474, 250. 23,
2}, {298051, 237.93,
, (302456, 257.2},
7}, (307131, 255.9],
3}, (313493, 266. 3],
2}, (318980, 265},
4}, (322582, 289.2},
8}, (325527, 278.7},
7}, (330208, 234.2),
9}, (340165, 220. 4},
, (352412, 186.2},
7}, (369563, 229.7},
(384909, 264.7},

3}, (396713, 274.73,
, (414085, 285.5))



(» Read froma file on your machine =)
co2data = I nport [" /User s/dar ashayda/Deskt op/R/co2nat 2. t xt ",

co2 =

(13 405,
(26303,
(44766,
(57068,
(72849,
(84929,
(89363,

(100833,
(106203,
(111456,
(116175,
(120652,
(124 306,
(126475,
(128652,
(131789,
(1359786,
(138226,
(150303,
(165 278,
(178550,
(187 199,
{199 025,
(205715,
(210830,
(215593,
(217676,
(221054,
(225299,
(227840,
(233102,
(235213,
(239545,
(244215,
(248980,
(255233,
(259228,
(263207,
(268679,
(277925,
(286217,
(293676,
(299020,
(303334,
(308101,
(315143,
(319754,
(322827,
(326239,
(332293,
(342998,
(356838,
(373014,
(386579,
(400390,

co2data[[All,

{{2342, 284.7},
{8113, 259.6},

236.
188.
189.
221. 8},
227.4),
241. 1),
2083,
230.
230.
256.
262.
277.
266.
262.
286.
240.
201.
190.
191.
183.
207.
210.
242.
232.
247.
240.
245. 47,
208. 93,
234.5),
241. 73,
243. 1},
252. 93,
249. 93,
213. 93,
2047,
228. 23,
198.9},
198. 4},
223. 73,
220. 4},
224. 47,
244. 93,
2393,
246. 93,
249. 23,
266. 27,
271. 8},
288. 4,
270.57,
250. 23,
221. 23,
201. 23,
2273,
259. 33,
2783,

23},
5},
3},

9},
7},
8},
5},
7},
3},
5},
8},
43,
8},
23,
9},
8},
7},
7},
6},
23,
3},
3},

211,

(3634, 272.8),
(10123, 261.61,
(13989,
(27062,
(47024,
(57799,
(75360,
(85727,
(91691, 224.
(101829,
(108308,
(112577,
(117519,
(121961,
(124571,
(126 809,
(129007,
(133334,
(136359,
(139445,
(154471,
(169870,
(180779,
(189335,
(202212,
(206119,
(211005,
(215879,
(218342,
(221612,
(2255009,
(230703,
(233646,
(236236,

(240201,
(244863,

{250461, 203.9},

{256 053,

(259 958,
(264046,
(270680,
(278602,

{287 846,
{294 615,

{299877, 241. 9},

(303953,

(310039,
(315940,
(320378,
(323485,
(327114,
(333627,

{344 735,
{359688,

{374561, 240},

{390 589,

{405844, 279.7},

225.
191.
188.
210.
229.
236

3},
7},
43,
43,
2},
4y,
3},

236.
238.
266.
267.
272.
279. 8},
262.6),
282.7),
2247,

202. 5},
192. 3},
1897,
197. 9},
213. 2},
231. 4},
2511,
228.7),
2523,
242.7),
240.5),
205. 7},
233.1),
245.2),
239. 2},
259. 8},
230. 4},
195. 4},

9},
23,
33,
6},
2},

199. 9},
184. 7,
193. 2},
231. 4},
217. 2},
236. 2},
225.9),

272.7),
256. 3},
270. 2},
272.7),
298.7),
255. 7},
200. 7},
216. 2},
206. 4},

255. 23,

Plot the data and visualize best you can:

(3833, 268.1},
(11013, 263. 73,
(17695,
(31447,
(48229,
(63687,
(78995,
(86323,
(92460, 228. 4},

(103372,
{108 994,
(113472,
(118396,
(1226086,
(124876,
(127 445,
(129411,

{134 205, 208. 9},

(136659,
(141312,

{155299, 185.5},

{172 596,
{181617,
{191 057,

{203191, 239.1},

{207 991,

(212281, 257. 47,

(216459,
(219680,
(222958,
(225888,
(231382,
(2341286,
(237831,
(240577,
(245 483,

(251521, 209. 7},

(256501,
(260754,
(264834,
(273012,
(279543,
(290571,
(295849,

{300646, 251.7},

{304 590,
{310930,
{316 681,
{321 386,
{324 189,
{328097,
{335290,
{347 610,
{362 766,

{378194, 246.

{392 451,

(409022, 283.7},

182.
205.
210.
195.
217.
228.

(6220, 262.27,
(11326, 244. 8},
(19988,
(33884,
(49 414,
(65701,
(80059,
(87180,
(95349, 232.1},

23,
43,
1},
43,
1},
1},

228.
245,
261.
273.
276.
277. 23,
275. 47,
264. 13,

2},
7},
43,
8},
5},

195. 9},
196. 5},

197. 8},
217. 73,
231.57,

238. 23},

247.5),
212. 23,
203. 473,
224.5),
252. 23,
245. 7},
2793,

219. 43,
196. 7},

211. 73,
190. 4},
202. 23,
226. 47,
207. 73,
240. 23,
227.93,

251. 73,
260. 471,
271. 93,
273. 23,
278. 23,
241. 93,
205. 23,
209. 23,
201. 93,
9},
250. 23,

(105213,
(110253,
(114082,
(119273,
(123815,
(125746,
(128300,
(129755,

{135003, 204.6},

{137 383,
{142 357,

(160494, 204. 4},

(175 440,
(183355,
(192632,

{204 283, 247.7},

{209414,

(214153, 251. 2},

(2170009,
(220182,
(223 446,
(226710,
(231990,
(234 470,

{238 935, 263. 8},

(242068,
(247 447,

{252959, 208. 9},

(257 247,
(261595,
(266 492,
(274 445,
(282301,
(291769,
(297131,

{301496, 256. 8},

{305 306,
{311774,
{317 445,
{322111,
{324 991,
{329 267,
{336972,
{350765,
{366 221,

{379633, 245.

{394 628,

{410831, 276. 3},

189.
209.
215.
191.
221.
214.

"Tabl e" ]

23,
1},
7},
43,
8},
23},

236. 97,
251. 3},
274.63,
2723,
268. 7},
273. 83,
274. 13,
263. 4},

194. 4},
190. 4},

190. 3},
199. 8},
2183,

242. 23,

251.
216.
215.
232. 47,
241. 4,
245. 93,

73,
23,
7},

214. 73,
1993,

188. 7},
193. 9},
2113,
230. 4},
212. 73,
240. 73,
233. 2},

244,
260.
275.
282.
285.
239. 73,
204. 9},
193},
214. 73,
9},
266. 31,

73,
3},
2},
43,
8},

(7327, 254.6},
(11719, 238.33,
(22977,
(39880,
(51174,
(66883,
(82858,
(88051,
(99842, 225.93,

(114738,
(120002, 265. 23,
(123858,
(126023,
(128399,
(130167,
(135683, 198.1},
(137694,
(145435,
(162996, 191.6},
(176 271,
(185063,
(195625, 220. 1},
(205148, 244. 4},
(210022,
(215041, 241. 43,
(217271,
(220760,
(224630,
(227384,

(232570,
(234781,

{243 653,

co2_songs2.nb

191. 6},
209. 13,
190. 4},
1957,
2313,
2173,

273. 3},

266. 61,
267. 1),
287.13,
2591,

193. 4},
1973,

190. 1},
203. 57,

244.63%,

251.
207.
236.
233.
247.
247

2},
23,
9},
9},
4},

.43,

{239250, 252. 4},

200. 23,

(248087, 201. 9},
(253880, 214.73,
(258477,
(262411,
(267434, 215. 43,
(275218,
(283492,
(292474,
(298051,
(302456, 257. 2},
(307131,
(313493,
(318980,
(322582,
(325527,
(330208,
(340165,
(352412, 186. 23,
(369563,
(384909, 264.73,
(396713,
(414085, 285.5}}

194. 23,
194. 23,

2313,

213. 23,
250. 23,
237.93,

255. 93,
266. 31,
2651,

289. 23,
278. 73,
234. 23,
220. 43,

229.73,

274. 73,

|3
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Wavelet Analysis

Use Wavelets to find the Trend and shape of the underlying data, in this case the real shapeis {0,0,0,0} in the plot
below i.e. fairly periodic, Haar Wavelet is used as the defaullt:
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co2dwd = Di scret eWavel et Transf orm[co2, Automatic, 4];
Wavel et Li st Pl ot [co2dwd, Ti cks -» Ful | ]

(1 A A A A A A aM A
Y Ay AN
(0‘1} — A
10,0, 1) S N LA DV .
0,0,0, 1)
{0’0'0’0} L L L L L
S w0 om0 0 0
co2dwd [Aut omatic, {"ListPlot"}]
{1y - .0, 1) - , {0, 0, 1} - ,
VRSN A
W
(0, 0,0, 1} > , {0, 0, 0, 0} > J

Calculate the energy of the Wavelt decoposition this would tell you which decomoposition has more impact on the
shape of the data. In this case {0,0,0,0} -0.994732 is the largest contribution i.e. the periodicity of the data:

co2dwd [" Ener gyFraction"]

{{1} - 0.000362013, {0, 1} -» 0.000707318,
{0, 0, 1} » 0.00151631, {0, 0, O, 1} - 0.00268285, {0, 0, 0, O} —» 0.994732}

Darker colors indicate larger coefficients and lighter colors indicate smaller coefficients, therefore most of the CO2
emission range of frequency changeisin low frequencies:

Wavel et Scal ogram[co2dwd, AxesLabel - {"Ti me", "Frequency of Co2 Em ssion"}]

Frequency of Co2 Emission
l |-

_ Time

50 100 150 200 250
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(» Get the data for individual deconposition =)
co2dwd[{0, 0, 0, 0}]

{{0, 0, 0, 0} - {955.85, 819. 95, 905.35, 1038.5, 1094. 85, 857. 375, 787. 025, 931. 475, 953. 275,
932. 575, 941. 875, 808. 175, 857. 125, 963. 75, 1052. 63, 1043. 18, 866. 2, 1086.53}}

(» Use each deconposition alone and inverse it back to reconstruct
the original data. This renmpbves the unwated features e.g. jitters. =)
co2dwd [{{1}, {O, 1}, {0, O, 1}, {O, O, O, 1}, {0, O, O, O}}, {"Inverse", "ListPlot"}]

{{1}% , , {0, 0, 1} »

{0, 0, 0, 1} - , {0, 0, 0, 0} > }
Lmn_ﬂwr\_r”uijm

co2dwd [Aut omatic, {"ListPlot", Background -» Bl ack, PlotStyle -» Wite}]
{{1} 5

, {0, 1} > , {0, 0, 1} >

S S S S

N A A~

NN AV

{0, 0, 0, 1} » , {0, 0, 0, 0} >

}

NN~ T~

Trend
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DeTrend




