N\ LATVIAS VIDES, GEOLOGIIAS
UN METEOROLOGIJAS CENTRS

Vienotas datu bazes par siltumnicefekta gazem un
gaisu piesarnojosam vielam sniegtas iespéjas

leva Grike

Latvijas Vides, geologijas un meteorologijas centrs
Gaisa un klimata nodala



Nepieciesamiba péc vienotas
datubazes

* Dazadi normativie akti, kuru ietvaros jasniedz saskanota informacija par
ikgadéjo siltumnicefekta gazu un gaisu piesarnojoso vielu monitoringu
(emisijas un CO, piesaiste):

— Klimata konvencija, Kioto protokols + Monitoringa mehanisma regula;
— Zenévas konvencija + Nacionalo emisiju griestu direktiva.
* 5sektori, 4 institucijas, 13+ eksperti:
— Energetika (LVGMC, Fizikalas energetikas instituts; 3+);
— RuUpnieciskie procesi un produktu izmantosana (LVGMC; 2);
— Lauksaimnieciba (Latvijas Lauksaimniecibas universitate; 2+);
— Zemes izmantosSana, zemes izmantosanas maina un mezsaimnieciba (LVMI «Silava»; 4);
— Atkritumu apsaimniekosana (LVGMC; 2).

e Zinojumu apkopotaji no LVGMC.



ICELAND
LIECHTENSTEIN

eeq

NepiecieSamiba pec datubazes 9

* Lielaka dala emisiju inventarizaciju veicéju (sektoru ekspertu)
izmantoja atseviskas emisiju datubazes Excel formata.

4

Font Alignment Mumber Styles Cells

S| =NA21+MNA46+NAT1+NAIG+N521+N547+N572+N597

K L M o = 2 = m =
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
' DATA
™ ™
T ANBBRBRRRHEE EHEERREE [HERRERE
cify | 10751.445] 626475l wrasas] ssseasel  sseresa] tomaave] toseses]  nmiostsl izsseazel uazavast]  uesiase]  4oma
i A A I R T B I I B T
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35705 131032 245053 331843 231600 ||
e specify ) 10751.449]  11626.475]  10743.251]  $396.1586]  9361.658] 10019.970] 10666.766] | A B c D E F G H 1
§3.000 £5.000 11000 14.000 14000 §3.000 43370 Amount of
334.760 334.T80 334.780 §32.230 543,800 §32.230 343.500 m3 WW per |WW, DC in Bo, kg CH4
o] R B ] Bt 1o e e I Production, |t of 1000 of  |WW, g/ CH4/kg emission,
1 |Production type kt/a production  |m3 orkg/m3 [DC, t/a  |DC MCF t/a
86100 Tog PRI BETYTYE 2 Milk 206.2 7| 1443.40 27| 389718 0.25) 0.100707 958.1
18.050 157.000 336,100 118,050 ns_.oso_ 3 Meat 115.9 13] 1506.70 41 617747 0.25] 0149101 230.3
142.300 199.220 170760 113.540 §5.380 85.380 18.660]| 4 Figh 641 13 833.30 25 2083.25 0.25| 0.049357 267
5 Starch 0 9 0.00 10 0.00 0.25 01 0.0
6 Sugar 0 11 0.00 3.2 0.00 0.25 0.5 0.0
211?-:;: 25;:-::'; 2072.615]  2744.836]  4156.66] 5273500 | 5211666 T 8.3 6.3 524 74 291 152175 0.25] 004025 15.3
2315.000] 2820.000] 2r35.000] 2176.000 aaaiool-%—l assio00]] 5 Vegetables and fruits 19.447 20f 388.34 5| 1944.70 0.25] 0.125397 61.0
3 Paper and pulp 46.6 162| 754920 9| 67942.80 0.25 0.3 50957
—_ X 1 — 10 Plastics 238 0.6 14.28 3T 52.84 0.25] 0.139224 1.8
- s BENHBBEE [BERRERH BRRRRREE BRERFT BEERT BREEE 1 BRERE - IR -]
e el rosal e seaoe]] 11 [Organic chemicals 9138 67| 61225 3| 183674 0.25] 0027424 126
12 386.2|Total 12872.81 85456.72 kt CHd/a 5.54
13 DC, kt/la | 85.45672]
14 |Beer
15 |mio lIVa 819
16 |density, kgl 1017
17 |t 53292 3
18 |kt 53.2923
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* |zrietosas problémas:

* loti laikietilpigs darbs (veco datu parskatiSana, jauno datu ievade
datubaze, aprékinato datu ievade nepiecieSamajos zinoSanas formatos);

* lielaka kludu iespéjamiba, manuali ievadot datus (datubaze, zinosanas
formas);

e tabulas un grafiki zinojumiem katru gadu jagatavo no jauna.

O SectorsiTotals 1. Energy  1.AA Fuel Combustion - Sectoral approach  1.A.1 Energy Indusfries o7
laviaatio - POl |d [1. Energy][1.AA Fuel
[5)- Sectors/Totals Combustion - Sectoral approach] 1595 1396
(= 1. Energy [1.A.1 Energy Industries] j3160.00 50514.44 51325.81
=T 123 (-} Emssions ki CO2 & 6,264 6966311 5,749.8427261 4,912.4930912 3,984 938052¢ 3,760.625231( 343212085920  20518.60 27333.00
llqtlld Fuels (=) 1.A4 Fuel Combustion - Sectoral approach : .
X 124 | [+ co2 kt £,248.7629918 57356853207 4,599 555015¢ 3,972.6648827 3,747.3969261 3,421 25 1366.00  1395.00  740.00
: - 1.A1 Energy Industries 13

Solid Fuels E] L25 Liquid fuels kt 3,102.9695774 2,551.3230302 2,184.5335884 2,093.27512%¢ 2,383.2202017 1,586.05.6770.00  24107.00  18644.00
1.A1.a Public Electricity and Heat Production NO NO NO

Peat 126 Solid fuels kt 218,053 164 22550009 183,05100000 19922759959 1292236  131.967C
AT ST L7 G fuel kt 2702, 5303757 2 771.927787% 2272 8579377 1,961 B48127% 934 0127038 1 40.3Y oy oy 297440

. Gasecus fuels 3 2,702.5 53277192 £ 223385 2 1,361, 27€ 934,012 1,340,
Gaseous Fuels 1A1.c Manufacture of Solid Fueis and Other Energy Industries ) 132415 1063.44 163441
128 - Other fossi fueks Kt 30786 NO NO NO NO NO NCV NCV NCV
1 1.A.2 Manufacturing Industries and Construction
Biomass E 129 - Peat Kt 221.13143901! 245, 20890212 298 11249021° 318.53602515 300.94232095 3628215 NCV NCV NCV
z 1A3 T e
Other Fossil Fuels e L30 Biomass kt 47.950533300- 64 887270750 74 015480025 52996107041 144.20640830 115.8701 NV Nev Nev
1.A4 Other Sect
> S seer L31 =) cHa kt 01888905 01717347  0.14995855  0.135B3062410.1522143953 0.12185€ ¥ Nev nNev
Details 1.45 Other [Not specified elsewhere) : NCV NCV NCV
132 . Liguid fusis Kt 01211276  DOS9EETE  ODBSZ316  O.0B1SI06 00922136 OOBISSE Nev Nev
i Information it
1.A.1.a Public Electricity al rionmasen em L33 - Solid fuels Kt 0002305 0001736 0001935 0002106 0001366 0001395 Nev NCV NCV
- 1.AB Fuel Combustion - Ref Iy h
1.A.1.a.i Electricity Genera © e L34 - Gaseous fueks kt 0045025 0050288 0039788 0024246 001677 002410
: —— :

TS = = 1.AC Comparison of CO2 Emissions from Fuel Combustion L35 Other fossi fuels Kt 0.00128 NO NO NO NO NO T1L,T2 TLT2 T1,T2
= 2 T1 TL T1
a4 Combined Heat o 14D Feedstocks, reductants and ofier non-ensrgy use of fuels 136 - Peat kt 00020889  DO023431 000281395 000300665 000284065 000343 n n

1.A.1.a.iii Heat plants U8 AR En T T ArE s L3t - Biomass Kt 0.01308 07T 0.02019 0.0249613741 0.0390241453 0.03136

=
1A.Lb Petroleum Refining. (+)-_1.C CO2 Transport and Storage 8 (kN0 Kt 003762207 003343637 0030835945 00257228324 00316139095 0026141  cs,p 5,0 cs0
S = EISTresGrd ve2 L39 Liquid fuels kt D.02421632 D.01992892 0.01704172 0.01630212 0.01842452 0.012311 D D D
1.A.1.c Manufacture of L40 - Solid fuls kt 00034575  00D2604  DOO20025 0003150 0002048 0002080 D D
1.A.1.c.i Manufacture of : L4t G fuel kt 00045029  0.00S0288  0.0039788  0.0024246  0.001677 00024100 L0008 SRR EESS 0
aseous Tuels { . Fa =0 X . OU24.2 . OO
e S 3747.40 342128  3544.23
z -

1A1.c.ii Other energy Indi Node comment Node year La2 Other fossil fuels Kt 0000168  NO NO NO NO NO  Dagaost aszeoe BB
L43 - Peat kt 0.00313335 000351465 0004220925 0004509875 0.004260975 000514512999 13187 70.00
Laa Biomass kt 0001744 000236 0002692  0.0033271374 0.0052024145 000411 53401 134034 1045.76
NO NO NO

1.A.2.a Iron and Steel L5 . NOx kt 105434057 G6471251 833623105  7.0744502455 69160608808 6.24873C
146 .- CO Kt 261155015 256071979  20BSEDI4ES 14791362651 12795008422 1387260 o oo AR
1.A.2.b Non-Ferrous Metal 53¢ 14421 11587  177.43




Cela uz integreto datubazi...

* Projekta ietvaros tika aizvaditi 4 seminari:
— projekta aktivitates atklaSana un vispariga datubazes lietoSanas apmaciba;
— lietotaju apmaciba un modela specifikacija;
— prognozu modela izveide;
— lietotaju nosléguma apmaciba un projekta aktivitates noslégums.
* Kopa seminaros piedalijas 24 cilveki — datubazes izstradatajs, eksperti,
administratori, par zinojumiem atbildigie, ka ar1 projekta koordinators.




Darba plusma:
kadreiz un tagad

Aktivo datu

apkoposana (pa
sektoriem)

KADREIZ:

Katram sektoram ir viena
vai vairakas datubazes,
galvenokart Excel formata;
manuala datu ievade.

TAGAD:
Integréta datubaze ar
visiem sektoriem;
programmatara, kas
atbalsta Excel; kur
iespéjams, automatisks
datu imports.

Vesturisko
emisiju
apréekinasana

KADREIZ:

Kladu iespéjamiba aprékinu
procesa (nepareiza formula,
nepareiza Suna formula
u.c.), kvalitates
nodrosinasanai
nepiecieSams daudz laika.

TAGAD:
Automatisks emisiju
aprékins, automatiska
kvalitates kontrole.
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Emisiju

prognozu
apréekinasana

KADREIZ:
Atseviski sektori atseviskas
datubazés; manuala klGdu
iespé&jamiba, apkoposanas

laika.

TAGAD:

Integréta datubaze ar visiem
sektoriem; kur iesp&jams,
automatisks datu imports no
citiem modeliem; batiski

samazinata kjudu iespéjamiba.

Datu zinoSana
dazadu

likumdosanas
aktu ietvaros

KADREIZ:
Manuala datu ievade
zinoSanas formatos
(CRF, NFR) — laikietilpigi,
nepiecieSamas papildus
kvalitates parbaudes.

TAGAD:
Automatisks datu
imports
nepiecieSamajos
zinoSanas formatos.
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Datubazes shema grants

Dati, emisijas utt.

leejas dati Izejas dati

Energeétika

Klimata

Rupnieciskie > .
parmainas

procesi

Prognozes: Vésturiskie dati
Pla Net Prognozes

transports isii
emisijas _ sriElEs eksporta

- utt.

procesi

Atkritumu
apsaimniekosana

Lauksaimnieciba

Gaisa

Atkritumu S .
piesarnojums

apsaimniekosana

desa|A :sujaide nlisiwa 0)S1IN1SIA

Vesturiskie dati
Prognozes
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Mesap Explorer
PAENES

Ele View Tools Window Help .LVGMC

dit  Wiew Time Series  Values

| Eu] BRcDE- S| yRE| Q|| Doz« «Fr » i [ (meseres) & |17 -
- Commodity nfr |7 Attribute [unit | 1990/ 1991 1992 1993 | 1994 1995 1995 1997 19 &
BR(x2| 0| w | 14{Biofuels nfr_ladbiv  NFR aggregated actvity T1 O 0 0 0 0 0 0 0 0
- . 15| Biofuels nfr_1A3c MNFR aggregated activity TJ
b | et o i | o ‘ 5 | 16| iofuels nfr_ladai  NFR aggregated actvity TJ 5218 5162 5282 5 508 5630 8282 8029 763 5615
B 1.a.2.q.v particulate matter  » ||_17| Biofuels nfr_iz4hi  NFR agoregated activity T1 20010 24569 24320 26396 26 600 30 003 31349 29730 29934
B 1.4.2.0.v persistent organicpe || 18| Biofuels nfr_la4d  NFR agaregated activity TJ 1220 1229 1271 1308 1307 358 385 617 643
1.A.2.g.vi heavy metals | 13| Biofuels 55 082.00 64 506.00 64 324.00 73 021.37 77 998.15 91948.44 98 241.41 107 984.66 115 905.1
LA Z.quvi main ai pollutants | 13| Gaseous fuels NFR aggregated activity TJ 110 137 100 643 72389 47 666 34692 42312 36257 44179 43282
E 1A 2.g.i main gresnhouse ga | 20| Gaseous fuels nfr_lala MNFR aggregated activity T1 48214 49 658 39 158 23622 16 134 23 163 17612 27599 26 0689
e 21| Gaseous fuels nfr_iAic MNFR agaregated activity TJ 624 636 944 733
E La2gvipatalatzmatier |5 2360
LA.2.g.vipersistentorganicpr || 53 [eRREENERNEY - 7 s ]
B 1.A.2.q.vil heavy metals Gaseous fuks
B 1.A.2.q.vii main air polutants Gaseous fuels . 44.59898993 s fms  Jwa e ]
7 1.A.2.9.vii main greenhouse gz Gaseous fuels .
B 1n 2 ol prtciote matter Gaseous fusk - - L7
=PIl ) c..... .. “1200i [N agaregated actiy |0 557 331795288711
B2 142 gy heavy metals | 29| Gaseous fuels _ladai  NFR aggregated activity T1 5466 3 578.7580792 19033656575 2 328.2746783 2 271.0762057 1804.5852076 2175.366718
eeg 30| Gaseous fuels nfr_iadbi  NFR aggregated activity TJ 4004 4275 4905 5089 4359 4181 3762 3063 289
B2l 1.A.2.9.vii main ai polltants | 31| Gaseous fuels nfi_la4i  NFR aggregated activity TJ 14135 13945 1380 670.29822125 739,49747481 541 699 566 593
LA 2.g.vii main greenhouse 6 || 32| Gaseous fuels nfr_ib?b  NFR aggregated activity m® 13254 766 12797371 11639 648 11263 195 11024 969 10 758 155 10 386 052 9757 606 9381759
E=] 1..2.9.vil particuiate matter | 33|Gaseous fuels nfr_1b2c  NFR agaregated activity m® 5512486 5375914 4328836 4582 404 4459 190 4321189 4133899 3803683 3630 129
1.4, 2.g.viii persistent organicp || 33| Gaseous fuels 19 076 601.20 18 372 595.50 16 611 470.90 15 939 330.60 15 552 406.11 15 162 926.80 14 601 399.33 13 648 550.54 13 097 354.4
B 1.A.3Transport | 34|Liquid fuels NFR aggregated activity TJ 242 510.74 176 587.7 153 760.32 158 725.76 149 276.64 123 369.78 128936.18 109 001.46 109 283.44
B 1.A.40ther sectors | 35|Liquid fuels nfr_lala  NFR agaregated activity TJ 40098 33002 28190 25919 30 426 20 266 26110 17 107 18 116
B 2weu | 36|Liquid fuels nfi_1Alc  NFR aggregated activity TJ  339.2 251.2 251.2 251.2 433.2 252.6 1223 329.6 2546
) 37| Liquid fuels nfr_1A2a MNFR aggregated activity T1 1219 1016 732 731 912 705 785.2 1162 1088
& s agiaunre | 38| Liquid fuels nfr_iAZb MNFR agaregated activity TJ
& 4wwer | 39 Liquid fuels nfr_1A2c  NFR aggregated activity T1 3 642.6 2058.6 1684 2963.4 33249 4547.2 3451 3207.2 3246
B swaste | 40| Liquid fuels nfr_142d  NFR aggregated activity TJ 203 162.4 121.8 1216 0.6 812
= B Aggregations | 41| Liquid fuels nfi_1A2%  NFR agaregated activity T1 10 546.8 7700 7045.8 6807.4 4419 4693.35 5428.8 5204.8 5238.4
i | 42|Liquid fueks nfr_1A2f  NFR aggregated activity TJ 3 584.6 1306.6 1300.6 1259.6 3057.09 2562.09 2518.8 2395.4 1912
| 43| Liquid fuels nfr_1A2gvii NFR aggregated activity TJ 880 220 220 220 132 44 132 88 88
e —— = || 44| Uigud fuels nfr_1A2gvii NFR aggregated activity TJ  9670.8 7847.2 6325.6 4979.4 4735.4 4112.4 4028.2 39514 4259.4
) ) 45| Liquid fuels nfr_1A3a  NFR agaregated activity TJ 0917534735 0.94572142 0.974925 1625437 3.245613 5.491303 9.745556 12.995566 16.245576
Uncertainties emissions — . .
Uncertatinty aggregations | 46|Liquid fuels nﬁ_].ASa\_!. NFR aggregated ach.v!ty Tl
47| Liquid fuels nfr_1A3ai_i NFR aggregated activity TJ
B3 persanal folders | 48| Liquid fuels nfr_1A3bi  NFR agoregated activity T 16 458.0833253754 14923.7275541937 |15 110.6255418377 15 141.8777017334 14 445.0337769121 13 4425467791178 12860.4583519820 12 706.5056125268 13 119.349537118¢
E=] Tonelets (Cemex) | 48 |Liquid fuels nfi_1A3bi  NFR agaregated activity T]  2997.38613121486 3 104.88713166286 |2 507.51230412652 2 523.95306025924 2 590.4165436742  1806.52875253657 1976.21278581545 1767.68290252677 1673.8256498976°
7 || 50| Liguid fuels nfr_lasbii NFR agaregated activity TJ  13034.525539321 12227.430003997 |10 179.4104772749 9731.57456707542 9 346.97415124597 O 570,35576031768 9 500.69249552533 9 530.93726630188 9 111.5951488359!
i b | 51| Liquid fuels nfr_ladbiv  NFR agaregated activity TJ  32.8533373601812 30.6529633502186 |28.4709493402559 26.2854837092594 24.0951146992968 21.9002186599602 19,70819964995976 13.7682929747123  10.3810922362932
’_|— f'i‘ Lirniid fisle nfr r:[ﬂ?r MFR annrenated artivity ‘T1 T1RN R1 TNin RS S RA3 AR AR AT 21N1 77 277 74 27279 24 33049 7 310 T7 . aZ
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Calculation Method  Variable Tools
BB ®®  TmeReoton Year ) - |E | 6l st cdaiston...

EnergytCemex waste ~ |<|D> Hj E + - | E | b o 0] | »

Variable / [Type Time series (Name) | Time res... |Hypothesis  |Unit
Cemex fossil fraction #8151 Input Year [y]  REF Mijkg
Cemex renewable fraction #8158 Input vear [y] REF MIjkg
#8165 Input Year [v] REF Mlfkag
#5200 Input Year [y] REF MIfkg
#8306 Input Year [y] REF Mljkg
#3308 Input no assignment, loop varisble Year [y] REF
#8309 Input Year [y] REF M3fkg
#8310 Input Year [y] REF Mljkg
#8311 Input Year [y] REF MIfkg
EF Qutput no assignment, loop variable Year [y] REF
no assignment, loop variable Year [y]
no agsignment, loop variable Year [y]

Ve B bRE|» ~ ||

fFuffy tyres -
TeFilterLoop{x;

"attribute”, "ef"; mmmudltf', "fluffy_tyres_fossil™ | "luffy_tyres_renewable” ;

"gas”, "as” | bc” | "cd” | "co” | "dioxins_and_furans™ | "hcb”™ | "hg” I'Hmvod'l'nofl'pah'l'pb'l'pcb | "pm107 | "pm2_5" | "s02” | "tsp”

EF(x) =

MaNTo0(EFbasic(x, R "commodity"="industrial_waste", R "sector"=Empty, R "subsector"=Empty, R "nfr_category"=Empty, R "source”=Empty)
/ #3309)
'End;
IMCS

TsFilterLoop{x;
“attribute”, "ef"; "commodity”, "ncs_fossil” | "ncs_renewable™
"gas”, "as” | "bc” | "ed” | "co” | "dioxins_and_furans” | "hcb” | hg” | "nmvoc” | "nox” | "pah” | pb™ | "pch” | "pm10” | "pm2_5" | 502" | "tsp”

EF(x) =
MaNTo0(EFbasic(x, R "commedity™="industrial_waste”, R "sector"=Empty, R "subsector™=Empty, R "nfr_category™=Empty, R "source”=Empty)
/ #3308)

i
End;

ffresidue_wood_manufacturing
TsFilterLoop{x;
“attribute”, "ef"; "commodity”, “residue_wood_manufacturing_fossil™ | “residue_wood_manufacturing_renewable™
“gas”, "as” | "bc” | "ed” | "co” | “dioxins_and_furans™ | "hch™ | hg” | "nmvoc” | "nox” | "pah” | pb™ | pcb” | pm10”™ |'prr|2 5| "s02" | "tsp™
)
EF(x) =
MaMTo0(EFbasic(x, R "commodity™="industrial_waste", R "sector”=Empty, R “subsector”=Empty, R. "nfr_category™=Empty, R “source”=Empty)
/ #8310)

'End;

liehraddad rihhar freei
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Ko esam ieguvusi?

* Viss viena datubaze visiem!

 Centralizéta datubaze, kas ieklauj klimata un gaisa piesarnojuma
konvencijam zinojamos datus.

* Aptver visus inventarizaciju sektorus, kas atvieglo darbu ari zinojumu
sagatavotajiem.

* letver veésturiskos datus, ka ari prognozes.

 Datubaze ir maksimali automatizéta (datu imports, aprékini, datu
eksports).

* Automatiska kvalitates kontrole péc izvélétajiem parametriem (nelogiskas
vértibas, milzigas izmainas u.c.).

* Pieejami dazadi riki, ar kuru palhdzibu atrak un efektivak sagatavot
atskaites (tabulas, grafiki).

* lespéjama avotu dokumentésana, sakot ar individualu vértibu lidz laika
rindas dokumentésanai.



Izaicinajumi un iespejas nakotne

* Visu daudzo Mesap programmas iesp€ju apgusana un
izmantosana.

* Nebus iespéjams automatizét pilnigi visu (dati papira formats,
PDF, Word, citi importam nedraudzigi formati).

* Ekspertiem jasagatavo Excel veidnes, lai ieimportétu

trakstosos/problematiskos datus — sakotnéji tas ir/bus
laikietilpigak. "
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Paldies par uzmanibu!

leva Grike
Vecaka specialiste
Gaisa un Klimata nodala
Maskavas iela 165, Riga, LV-1019
Talr.: + 371 67770071
E-pasts: ieva.grike@lvgmc.lv
www.meteo.lv
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