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BEZ DLAKE NA JEZIKU

CLARKSON U KOLUMNI
POPLJUVAO GRETU THUNBERG 'Ti
si razmazeno deriste, tvoje grimase i
histeri¢no plakanje nece spasiti
planet veé znanstvenici!
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Sto god snade zemlju snadi ce i sinove zemlije. Covjek ne tka tkivo
zivota, on je samo struk u tome. Sto god cini tkanju cini i sebi
samome.

Zemlju nismo naslijedili od svojih predaka, ve¢ smo je posudili od
svojih potomaka." (indijanska mudra misao)

»Bog vam je dao u bastinu predivnu zemlju cija nacionalna himna pocinje
rijeCima: 'Lijepa nasa domovino'. Kako u ovim rijeCima ne vidjeti
podsjecanje na duznosti postovanja prirode, postupajuci s osje¢ajem
odgovornosti za zivotni prostor sto ga je Providnost dala Covjeku? Svijet je
pozornica na kojoj je svatko pozvan odigrati svoju ulogu na hvalu i slavu
Boga Stvoritelja i Spasitelja« (Ivan Pavao II, Bit cete mi svjedoci, Zagreb:
KS, Dokumenti 115, 1998:25.)

Ekoloska kriza je ponajprije kriza morala i zbiljski prijezir spram
covjeka."™ (Sv. Ivan Pavao II.)
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Positive proof of global warming.

Century 1900~ 1950 1970 1980, 1990 2006
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Sto je to efekt staklenika (greenhouse effect):
prirodna pojava da neki plinovi ne propustaju zracenje odredene
valne duljine toplinskog spektra — prirodnom efektu staklenika

dugujemo zivot na Zemlji

The Greenhouse Effect

Some of the Infrared radiation passes
mhircugh the atmosphers, and some is
absorbed and re-emitted in all
direciions. by greenhouse gas
molecules. The effect of this is o warm
the earth’s surface and the lower
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Problem nastaje
pojacanim
antropogenim
utjecajem na efekt
staklenika!



Nema nikakvih naznaka usporavanja koncentracije staklenickih plinova u
atmosferi, a kamoli opadanja, unatoC svim obvezama preuzetim u skladu s
PariSkim sporazumom o klimatskim promjenama, rekao je glavni tajnik
Svjetske meteoroloske organizacije PetteriTaalas. Te obveze moramo pretociti
u djelovanje i povecati razinu ambicije radi dobrobiti ¢ovjeCanstva u
buducnosti, izjavio je.

Vrijedi se prisjetiti da je Zemlja posljednji put dozivjela koncentraciju CO,
koja bi se mogla usporediti sa sadasnjim razinama prije 3-5 milijuna godina.
U to vrijeme, temperature su bile viSe za 2-3 °C, a razina mora bila je za 10-
20 metara visa nego danas, rekao je g. Taalas.(www.meteo.hr — wb stranica
DHMZ-a)
https://meteo.hr/objave_najave_natjecaji.php?section=onn&param=objave&
el=priopcenja&daj=pr25112019
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Staklenicki plinovi su prema (UNFCC- United Nation
Framework Convention on Climate Change):

Ugljicni dioksid (CO,)

Metan (CH,)

Dusicni oksid (N,O)

Hidrofluorougljici — grupa spojeva (HFC)
Perfluorougljik (PFC)

Sumporni heksafluorid (SF)

| indirektni plinovi kao SO,, NO,, CO and NMVOC
(ne-metanske hlapive organske tvari)
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Glavni izvori staklenickih plinova

Plin

Izvor

Udio u ukupnoj emisiji u
Svijetu 2004.

Ugljicni dioksid (CO,)

proizvodnja energije iz
fosilnih goriva
unistavanje suma

76,7%, od Cega 56.6% od
izgaranja fosilnih goriva

poljoprivreda

Metan (CH,) proizvodnja energije 14.3%
otpad
Dusicni oksid (N,O) - poljoprivreda 7.9%
Hidrofluorougliici (HFC) |~ Z2mJena za spojeve koji
N unistavaju ozonski
Perfluorugljik (PFC) v
omotac 1.1%
Sumporni industrija i elektricna
heksafluorid(SF;) oprema

Energetika, prof. dr. sc. Igor Sutlovi¢
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Osim samog utjecaja na efekt staklenika, vazna je i postojanost pojedinog

plina.
s - Konc. prije Konc. Godine Relativni
gti?‘klemckl mﬂls:a ind. nakonind. Zivotau  Glavniizvori staklenicki
revolucije revolucije atmosferi potencijal
I Fosilna

33:'&' CO, 280 358 ppmv  |50-200  |goriva 1
Sjeca sum
Fosilina

Metan CHs 700 1720 ppmv (12-17 goriva 21
RiZina polja

Didusik i Gnojenje

okl N-O 275 312 ppmv  120-150 ind. procesi 310
Tek.
rashladna

CFC CFCy;, |0 503 pptv 102 sredstya 125-152
Pjene
Tek.

HCFC HCFC-22 |0 105pptv 113 rashladna 125
sredstva

Perfluoro Proizvodnja

ugliik CF, lo 110 pptv 50000 aluminija 6500

Sumpor Proizvodnja

heksafluorid | 5" ¢ IO 72pptv. 1000 magnezija  |+2900
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Koncentracija staklenickih plinova (ukupnih)

Koncentracija prije ind. 278 ppm
revolucije

Koncentracija 1990. 350 ppm

Koncentracija (najnovija) 381 ppm

Energetika, prof. dr. sc. Igor Sutlovi¢



Carbon dioxide emissions from energy

e Share

Million tonnes of carbon dioxide 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2021 20111 2021
Canada 580.2 5465 560.7 5664 5662 547.7 583.7 5735 513 5173 5274 22% 0.4% 16%
Mexco 4658 4740 4728 4506 4831 4688 4769 4682 4493 357.7 3738 48% 22% 1.1%
Us 5336.2 5089.1 5246.6 §251.7 51375 5038.0 49788 5132.7 49809 44206 47011 8.6% -1.3% 13.9%
Total North America 83522 61096 6280.2 6277.7 £166.8 6054 5 €019.4 61745 €001.6 52956 5602.2 8.1% -1.2% 16.5%
Argentina 1731 1819 187.8 1878 191.2 190.1 1885 1859 17556 1648 1817 10.5% 05% 05%
Brazil 4242 4445 483.0 5062 476.6 4408 4464 4276 4251 3905 4366 12.1% 03% 13%
Chile 870 894 91.1 884 839 YR 924 3.0 946 844 81.0 33% N 03%
Colombia 69.1 775 80.56 856 86.7 N4 845 856 927 809 865 73% 23% 0.3%
Ecuador s 342 365 384 376 B4 343 371 357 287 355 242% 08% 0.1%
Peru 450 460 469 478 502 548 540 65 585 464 56.0 21.0% 22% 02%
Trinidad & Tobago 2486 242 255 248 240 219 213 206 183 16.1 16.0 Q4% 42% -
Venezuela 167.3 1779 183.4 1733 1722 1493 1463 1211 100.1 73] 892 8.0% 4.1% 0.3%
Central America 68.3 594 60.3 623 684 n2 706 678 749 635 725 145% 22% 02%
Other Caribbean 1102 1074 1048 1039 1071 110.7 1070 110.2 1139 100.2 1123 124% 02% 03%
Other South Amernca 35 340 34.7 350 355 374 381 395 394 382 398 10.3% 1.7% 0.1%
Total S. & Cent. Amernca 12251 1276.4 13346 13526 1333 4 12971 1283.4 1246.0 12285 1084 6 1213.1 11.1% 0.1% 36%
Austria 647 622 629 586 60.7 616 644 62.1 636 56.0 584 45% -1.0% 02%
Belgrum 1206 1163 1173 1080 116.2 1169 1188 1264 121.7 106.5 1147 9.0% 05% 03%
Bulgana 505 458 40.7 431 458 430 457 425 413 B9 a7z 16.7% -1.9% 0.1%
Croatia 182 166 16.1 158 16.2 16.7 171 163 163 148 15.7 64% -1.4% o4
Cyprus 8.7 8.1 7.3 73 75 8.1 82 82 70 72 39% -1.8% e
Czech Republic 1131 1083 105.0 1020 1028 1048 1029 1019 982 879 924 54% 20% 0.3%
Denmark 46.3 409 434 400 387 79 353 35, a2s 28 281 5.0% 49% 0.1%
Estonia 235 228 245 235 214 21 248 241 183 159 180 13.6% 26% 0.1%
Fnland 57.1 510 52.0 477 449 47.7 450 465 431 38.7 n2 1.5% 42% 0.1%
France 341 3356 349 s 075 3131 3178 308.7 2993 2516 27136 9.0% 2.0% 08%
763.7 7730 797.6 7511 7556 7705 7609 7331 680.1 6008 6289 5.0% -1.9% 1.9%

Greece 945 es2 7.1 7586 722 s 545 727 686 56.0 565 1.2% 5.0% 02%
Hungary 487 446 4.0 413 4318 447 469 473 471 “us 457 28% Q6% 0.1%
loeland 25 25 2.7 27 29 28 31 33 28 18 18 22% -3.0% -
Ireland 3|9 388 374 371 389 405 393 391 3756 30 348 56% 1.1% 0.1%
Itaky 38385 ano M4 3188 3344 a4 3355 3361 3286 2838 2 99% 22% 09%
Latvia 83 80 8.0 77 78 82 80 78 84 71 74 42% -1.2% .
Lithuania 124 124 1.7 110 13 11.7 18 125 123 18 121 35% 0.2% .
Luxembourg 1.7 114 109 105 101 100 103 108 109 90 93 36% 23% -
Netherlands 2194 2122 208.2 1976 206.7 2008 2027 1988 1948 1746 1782 23% 21% 05%
North Macedonia 93 89 79 75 72 71 75 7.1 81 66 69 AT% 3.0% »
Norway 371 368 37.0 361 360 35.1 351 353 343 29 334 1.5% -1.1% 0.1%
Poland 3240 3081 3104 2833 2933 3060 3154 3201 3020 2842 309.1 9.1% 0.5% 09%
Portugal 514 80.7 493 4986 53.1 524 573 543 503 407 397 2.2% -26% 0.1%
Romania 85.1 817 69.8 naia s 695 729 734 Nz 646 703 9.2% -1.9% 02%
Siovakia 339 324 s 300 303 307 28 23 300 278 nz 144% 07% 0.1%
Slovena 152 147 141 126 12.7 136 139 139 133 119 186 -1.8% 2.7% »
Spain 3085 3063 2745 ms 279 2806 2983 2930 2762 22386 2457 10.2% 23% 0.7%
520 491 481 461 464 465 455 447 473 431 401 68% 26% 0.1%

Switzerland 40.1 414 436 387 395 380 388 372 381 27 334 24% -18% 0.1%
2988 3144 303.3 3351 3506 3580 3971 3508 386.7 3739 4033 81% 30% 12%

Ukraine 3032 2981 2065 2468 195.1 21586 1879 198.7 1855 1729 1679 2.7% 5.7% 05%
United Kingdom 4940 5102 498.0 4561 4378 4138 4013 3935 3775 3169 377 68% 7% 1.0%
Other Europe 121.0 1128 113.0 1023 111.6 1168 1205 119.3 1193 115.6 899 -22.0% -2.9% 0.3%
Total Eurcpe 45891 45375 4431.0 41991 4207.0 42557 42775 4244 4 4073.7 36083 3793.7 54% -1.9% 11.2%
Azerbagan 286 296 303 no 336 k<R 320 335 344 a7 353 52% 22% 0.1%
Belarus 693 608 60.2 582 549 55.0 56.7 606 609 56.1 572 22% 04% 0.2%
Kazakhstan 202.0 2120 2119 2147 2022 204.0 2142 2386 2350 212 2194 05% 08% 06%
Russian Federation 15688 15724 1538.8 15398 1807.0 1520.5 18078 1564.7 15488 14562 15813 8.9% 0.1% 4.7%
Turkmenistan 599 652 583 605 ns 709 702 776 841 92 943 19.3% 46% 03%
Uzbekistan 1134 1008 1ma 1144 1088 104.1 1069 100.7 1095 1083 1123 40% 01% 03%
Other CIS 246 266 255 274 26 29.1 294 332 312 29 EJ 9.8% 29% 0.1%
Total CIS 20465 20763 20080 20470 20086 20167 20162 21177 21030 19845 21328 7.7% 04%  63%




Carbon dioxide emissions from energy

Iran 517.0 5227 .2 5572 £51.0 5608 581.1 606.1 6281 6454 6605 26% 25% 1.9%
Iraq 942 1035 1152 1108 107.0 1220 1290 1562 1454 1300 1410 8.7% 41% 04%
Israel 636 742 689 64.1 66.8 €6.1 66.8 670 692 63.0 633 0.7% 08% 02%
Kuwant 839 922 946 963 9.6 978 @8 1019 103.7 959 103.1 79% 15% 03%
Oman 522 576 65.7 €52 637 €91 743 762 76.1 731 821 126% 46% 02%
Oatar 742 892 996 1086 1233 1231 115.7 1180 1248 1076 1153 74% 45% 03%
Saud Araba 4998 625.0 8341 6733 £01.2 6185 €08.1 6045 6822 2 5753 14% 14% 1.7%
United Arab Emirates 208 219 2471 2429 2652 2159 27.7 2722 270.3 2474 260.1 54% 1.7% 08%
Other Middle East 1488 1412 1354 135.0 1245 1208 125.9 1212 121.3 1123 116.6 4.1% -24% 0.3%
Total Middie East 17645 1837.3 1903.9 1954.4 19973 2063.1 20785 21242 21211 20440 21172 3.9% 1.8% 6.2%
Algera 1006 1089 1154 1236 1290 127.7 130.7 1377 1425 1333 139.7 51% 33% 04%
ﬁmw 1925 1996 2013 2000 2030 2154 2203 2177 2238 2033 2196 B84% 1.3% 0.6%
529 539 543 565 66.7 57.1 60.1 61.7 67.8 62.1 68.9 114% 2.7% 02%

South Africa 4663 462.1 4628 4672 455.1 4739 4699 4517 473.7 4372 4389 07% 0.6% 1.3%
Eastern Africa 80.2 81.0 899 100.7 1047 1033 1m9 175 1151 1029 1105 76% 3.3% 03%
Middie Afrca 393 433 48.7 51.1 50.7 50.0 475 479 484 456 49.7 93% 24% 0.1%
Western Africa 1035 1074 1092 1109 1285 1304 13356 156.7 1598 1618 1748 85% 54% 05%
Other Northem Africa 574 709 75.7 753 ni 7086 704 n2 ns 635 5.0 184% 2.7% 02%
Other Southern Africa 109 123 125 13.7 138 136 145 14.4 144 132 137 43% 23% .
Total Africa 1103.6 11383 1169.8 11989 12111 12420 1264.7 12764 13171 12226 1290.7 59% 1.6% 3.8%
Australia 406.8 3981 395.0 3985 4072 4066 4037 4015 4066 3782 3694 2.1% -1.0% 1.1%
Bangladesh 56.5 €604 62.7 654 780 79.2 832 892 99.1 958 1009 45% 6.0% 0.3%
China 87935 89787 9219.1 92567 92262 92344 84449 9576.0 96885 99743 108230 58% 18% 31.1%
China Hong Kong SAR 920 87 916 897 905 827 989 100.1 946 68, 646 5.0% 35% 02%
India 17284 18614 1964.0 20807 21465 nas 3202 24426 24658 2812 25828 12.2% 40% 75%
Indonesa 4706 4895 460.6 4690 483.0 4878 5146 565.6 6132 560.8 5725 24% 20% 1.7%
Japan 12075 12638 12822 12487 12091 11893 1182.7 11615 1M21.7 10295 10537 26% 1.4% 1%
Malaysia 2098 2217 2341 2431 2471 2626 2412 2511 2569 2406 23886 0.6% 13% 0.7%
New Zealand 344 36.0 356 56 36.2 385 376 374 385 34 27 -1.8% V5% 0.1%
Pakistan 1452 1446 1453 1517 160.3 1765 188.7 1969 2071 2063 264 10.0% 45% 0.7%
Phidippnes 80.7 831 819 973 108.2 1164 1289 1337 140.7 127.2 1368 78% 54% 04%
Singapore 1927 1920 1914 1910 2028 2170 2289 2252 2173 21186 2157 22% 1.1% 06%
South Korea 6137 6126 6200 615.0 628 6332 6418 659.1 6353 5e88 6038 28% 02% 18%
Sri Lanka 164 182 159 196 216 247 244 234 253 238 228 -39% 34% 0.1%
Tanvan 2730 2668 2684 2753 2755 2808 288.7 2847 2791 28486 2192 58% 02% 08%
Thailand 2493 266.7 2658 2737 2811 2868 2875 2932 2834 2700 2694 - 08% 08%
Vietnam 1321 1297 1345 1510 1842 198.7 2004 2419 226 2763 2127 -1.0% 75% 08%
Other Asia Pacific 4315 4433 4222 447.7 476.1 519.6 5979 613.1 641.0 €304 638.0 1.5% 4.0% 1.9%
Total Asia Pacific 148135 152647 155654 157904 150102 160915 164867 169654 172459 168290 177048 5.7% 18% 52.3%
Total World 319046 322411 327109 328202 328374 330206 334264 341485 340958 320785 338841 5.9% 0.6%  100.0%
of which: OECD 128424 126667 127413 125187 124382 123485 123465 124504 120835 107447 112928 54% -13% 313%
Non-OECD 190622 195854 199696 203014 204012 208721 210799 216892 220123 213339 226918 62% 1.7% 68.7%

European Union 33008 32187 3146.0 29808 3043.7 3075.7 3095.7 3069.0 29315 25642 27282 6.7% -1.9% 8.1%
Source: statistics are taken from national statistical agencies, international organizations, and other proprietary sources.

*Less than 0.05%.

Notes: The carbon emissions above reflect only those through consumption of ad, gas and coal for combustion related activities, and are based on ‘Default CO; Emssions Factors for
Combustion” listed by the IPCC n its Guidelnes for National G b ]
or for emissions of other greenhouse gases. Our data is therefore not comparable to official national emissions data.

Growth rates are adyusted for loap years.
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Najveci zagadivaci staklenickim
plinovima na svijetu u 2015.

[kilotona ekvivalenta C0,**]
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Emisije staklenickih
plinova u EU-u po zagadivacu™

2019.
11% ¢
Metan (CH4)
0 l 0
ﬁk d§k9 C()/g) D6u§ilﬁ?)ksid (N20)

2%

Hidrofluorougljici (HFC)

<0,2% perfluorirani ugljik (PFC), neodredena mjesavina PFCi HFC,
sumporov heksafluorid (SF6) i dusikov trifluorid (NF3)

Zbroj nije jednak 100% zbog zaokruzenih postotaka
* Ukupne emisije staklenickih plinova osim koristenja zemlje, izmjena i Sumarstva (LULUCF)

|zvor: Europska agencija za okolis (EEA) \\":E.“
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Emisije staklenickih plinova u EU-u po
sektoru™ u 2019.

i
9,10%

Industrijska prerada i
koristenje

&%
10,55%

Poljoprivreda

o
77,01%

Energetika

==

N
3,32%

Upravljanje otpadom

* Svi sektori osim koristenja zemlje, izmjena i Sumarstva (LULUCF)
Zbroj nije jednak 100% zbog zaokruzenih postotaka

|zvor: Europska agencija za okolis (EEA)
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Total GHG emissions 1990-2021 (GtCO,e/year)
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in 2021, compared
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2019

1990 2000 2010 2020



Figure ES.1 Total and per capita GHG emissions of major emitters in 2020, including inventory-based LULUCF
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BP statistical review of World energy 2018. i 2019.

Carbon emissions

e Carbon emissions from energy consumption increased by 1.6%,

2017./16.

after little or no growth for the three years from 2014 to 2016.

¢ Carbon emissions grew by 2.0%, the fastest growith for seven years.

My guess is that when our successors look back &t Statistical Reviews

froem arourd this panicd, theny will cheanse & world inwhich therawas

growang sociatal awarenesss and demands for ungent action on dimate
change, but whare the actusl snergy data continued o move stubbomiy

in the wrong direction.

2018./17.

Conclusion

At a time whan society is increasing its demands for an accelarated
transition to a low carbon enangy system, the energy data for 2018 paint a
worTying pictura, with both energy demand and carbon amissions growing
at the fastest rates seen for years.

As | explained. in a statistical sense, it's possible to explain this accelaraton
in terms of a combination of weatherrelated affects and an umwinding of
cyclical mowaments in China's pattern of growth. What is less dlear is how
musch comfort we can take from this explanation.

What does seam fairly clear is that the undarbying pecture is ana imedhich
the actual pace of progress is faling wall short of the accelerated transition
amvisaged by the Paris cimate goals.

Last year's developments sound yet another warning alarm that the world
is on an unswstainable path.

.
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o



W Kg(CDy-eq.)/kih
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Wind offshore

AN | | | | |

0 0.2 04 0s 0.8 1 12 14

Source: OECD/NEA (2007), NEA News 2007 - No. 25.2.
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Million Metric Tons of Carbon Dioxide
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Dugorocni ciljevi u kontroli emisije CO, (prema scenariju IPCC-
intergovernmental panel on climate change) - znanstveni aspekti

= maksimum emisije oCekuje se u sljedecih 10 do 15 godina
= Smanjenje emisija za 50% do 2050. u odnosu na one iz 2000.

= to bi dovelo do stabiliziranja koncentracije od 450ppm ekv. CO, i
povisenja temperature od 2 do 2,4°C



Sustavno pracenje klimatskih promjena zapocelo je osnivanjem IPCC-a

The Intergovernmental Panel on Climate Change (IPCC) osnovan je 1988. od strane
Svjetske meteoroloske organizacije (World Meteorological Organization-WMO) i
Programa za okoli$ Ujedinjenih naroda (United Nations Environment Program-UNEP)
sa zeljom da se vladama drzava omogucdi Cisto znanstveni pogled na pojave vezane uz
promjenu klime. Polazni zadatak IPCC-a, kao Sto je naglaseno rezolucijom br. 43/53
Glavne skupstine UN-a od 6. prosinca 1988., bio je pripremiti temeljiti pregled i
preporuke obzirom na znanstvene spoznaje o promjene klime, socijalno-ekonomskim
posljedicama promjene klime, te moguce strategije i pretpostavke koje treba ugraditi
u buduce konvencije o klimi. Danas je uloga IPCC-a takoder “odrediti temeljitu,
objektivnu, otvorenu i transparentnu osnovu za znanstvenu, tehnicku i socijalno
ekonomsku informaciju bitnu za razumijevanje rizika i utjecaja izazvanih promjenom
klime uslijed djelovanja Covjeka, te mogucnosti kako se prilagoditi tim utjecajima ili ih
smanijiti. IPCC izvjeStaji moraju biti neutralni prema politici, iako se moraju baviti
znanstvenim tehnickim i socijalno ekonomskim cimbenicima bitnim za primjenu
odredenih politika.”



Kyoto protokolu prethodilo je 1992. godine potpisivanje sporazuma pod
nazivom “United Nations Framework Convention on Climate Change
(UNFCCC)”. Time je trebalo pospjesiti zajednicke napore za
ograniCavanjem porasta temperature i posljedica koje bi trebale zbog toga
nastupiti.

Jedan od najpoznatijinh dokumenata koji regulira to pitanje je Kyoto
protokol potpisan 11. prosinca 1997., a postao obvezujuci 16. veljace 2005.

Ukljucuje tri mehanizma:

= trgovina emisijama

= mehanizam “Cistog razvoja”
= zajednicka implementacija



= Pariski sporazum (2016. u RH ratificiran 2017) COP 21
= Porast temp znatno ispod 2°C

= Trenutno COP 25 u Madridu
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2020 climate & energy
package

Paket postavlja tri osnovna
cilja:

20%b smanjenja
staklenickih plinova (u
odnosu na razine iz 1990.)
20% energjje u EU iz OIE
(ukupne potrosnje)

20% poviSenje energetske
ucinkovitosti

2030 climate & energy
framework

Kljucni ciljevi do 2030.:

- Barem 40% smanjenja
staklenickih plinova (u
odnosu na razine iz
1990.)

- Barem 32% udjela OIE
(ukupne potrosnje)

- Barem 32.5% poviSenje

energetske ucinkovitosti

German Energiewende -2010

+ Fukushimal!



