\7

RO SALPAPY
egsélﬂhﬂléj‘ slaadll (6iSall gl

2014 ¢ clsgll ) Calimsial)

2016 « ssigy/CApis



2014 «slsed) ) cliasiall :PCBS

Cilplaal) (3sa B Badaall Ljbmall Clelal)  can oyl 130 dlas) A

2006 Asishuddl) dsal) @ slaadld

.2016 ‘O\Jf} — 2 1437 (Hlaey, ©

Alagiaa (§siall araa
AU Ao gadaall 038 ) BLEY) A o ubiBY) Alla B
codadd — B @)y 2014 selsedl A linsiall 2016 ¢ Fubaddl) slasdl el jlgal)

) 4 SOl aen
g.'\;tha.dﬂ‘ slbasdU (g3l Slead!

(970/972) 2 2982700 :_ila

(970/972) 2 2982710 : <l

1800300300 : ilaall &3,

diwan@pcbs.gov.ps : s Sl 2y

2205 : sl a5l http://WWW.pcbs.qov.ps :dss i<l isia



mailto:%20%20diwan@pcbs.gov.ps
http://www.pcbs.gov.ps/

Palestine

N
Lebanon

(
Tabariya |

-]
Nazareth

N
~SLods & Al Bireh
Er Ramle

Source: Palestinian Central Bureau,




2014 ¢¢lsell Al ciliasdl :PCBS



2014 «slsed) ) cliasiall :PCBS

Sy <&

gl 2 agiglad o cladally sl apand jaailly JSAN dijan Aubaddl) slaadl (5i$5al) Slgad) aadly
pgaly ol ol sl alafia e (e ogl Ll w138 e Galalal) praa Mg ¢ pudil Ciliby gaa

15 e ritacdl) slaadl Gl Slgall On (o 3 530 2014 « slsgl) () il Ly dae) 5 S8
o oy Allas 2016 el (CFG) Sl onl) ool i genas i i G 05 0t il
(SDC) O glaillg w :\fﬁ}«d\ Z\JlSjb (Oudacdd Mjé Y Z\,.nfj).d\

Sl At Jgail) Asgana pliaef ) pafilly <& (ujas daldl) lasdl g€ jall Slgall asily
R 13 dae) B daddl) agiatlus o (CFG)



2014 ¢¢lsell Al ciliasdl :PCBS



2014 «slsed) ) cliasiall :PCBS

Jasl G

2A dae) e
Al ey

sl julaa 3805 e
ol (ol

LY daalpall @

el e dgana

dilgil daafsal
oDl a2

alal) Cifyay)

Sleal) pad) pase e



2014 ¢¢lsell Al ciliasdl :PCBS



Aalal)

15
15
15

18
18
18
20
20
22
22
25
27

29
29
30
30

33
37

2014 ¢¢lsell Al ciliasdl :PCBS

Qb ginal) 4aild
gy gall
Jslaall agls
Laaial)

Lol gty

2014 Al DA cliasial) yeas 1.1
sl 5 ((CHy) olisally (COZ) sl a6 bl 1.1.1

(N20) Crems il

L8 Y yanianall (e calingiall 2.1.1
sl ey spalid) e (ghall (el able 3.1.1
2014-2006 cliaiall daeyl) Judiad) 4.1.1

& il s liaiall 2.1
23l g Uad e liaiall 1.2.1
Gilatiall Jlarinds Leliall cilleal) g (e il 2.2.1
GAY) a)Y) clalatiudy Aalally del))ll ¢ Uad e i) 3.2.1
Gllal) g Uad (e cilbiasiall 4.2.1

Obands & L) £ Y Fawill oladl waa 3.1

Bagally duagial

Glianiad) Claa Glaaas 1.2

i) gan 2.2

sasall Jani Cilglyal 3.2

Clalhiaally alial

el

) Ladl)

1 S Jaadl

Al Jaadl)



2014 ¢¢lsell Al ciliasdl :PCBS



dalall
15
17
19
21

24

26
27
30

31

2014 ¢¢lsell Al ciliasdl :PCBS

Jglaal) 4asld

yslaall Joally cpslandi 3 (50,0 2] 5 e o 8
2014 < Ul i lisiall ¢ pane

(COz t81Sa o Call) Al Conen Aiba gl bimial) ilaeS § pana

(COz 131Sa (ol Call) Al Canen 38U Uy Clbinsiall LS g ama

GAY) L)Y claladiuly Aa)ally de)) 3l g Uad (e cliaiall GleS g gana
(COz K pha ll) Al Coa

(COz (A ph all) daudl avs bl g Uad (e linial) eS¢ sane
SAR L civa (hall Gulial] Glaa) e el 538

SA 5 RA alasiuly cltesiall il 2lae

Jsaad)

1 Jgas
12 Jsi
:3 Joa
4 Jdoa

:5 Jyaa

6 Jo
7 Jsa
:8 Jya

19 Jya



2014 ¢¢lsell Al ciliasdl :PCBS



2014 ¢¢lsell Al ciliasdl :PCBS

-

Aaddal)

ladd) sl e A8 Lgma sl A5 Glelan) e Gile siasall bl (e ciliaaid) clebian) e
obin¥) Bl 3505 5hall lags 8 g i) (e leaalia Lay #lally 2l e @bl Sl cbrll i 4 sl
555 sianll cra elsedl ) Cilinnid) GleS Ajes o oy Glinsiall Glelias) gonse of Cun L (g)hall
RGIPEIN|

Laely 3l aliYlg oluall clalae) e 358 Slaagill sda ¢ FLiall it Aais Glangill o aall (plald A gy 4l
o0l jaaanll goia 85yl Ll il Aldiaall Calgall o) L abas@yly Apdal) Asaally ¢ aslsull gl

cDlsall 055 5583 83l

L) A ggene s ) cdasitial) Gl iy o Aadle Adshise p Gl Aallens cdoalle ASaa Ul 5 iy
- Aadall chle clilas) ik okl aley 336 o (gad) D) 8 AT i) Aol cble e LSV all e
Laddie 4pad Olbadliul dlaeY d54al) Glal J Leie Gllacd dujell Glalll led Lay cdpalll laly) dailly L)

bl = g 3lgally sbially 28U Dlgind & (aliadl @lly b Ly bl

has o dngiall it L3d sl Ukl adls (e (planls (8 elsel) ) Cliaiall GlaS i ) pfll Caag
sl LS et (Ko lly il

Al g Uad (o liagiall @

Acliall lileall g Uad (0 Glianiall @

LAY () ladasiuly dalally del)3ll g Uad e izl

bl g U e clingiall o

o Sl a8 e L) deasill o5 A L) @) SV Geadll mpay G € gemd A (g il Al
Lowits QIS imjayg linial) s B Leela) o5 ) alell Gangial) Jliid S Joadll WL odlel cile Unl
& 3l Lpalell lallacadly alial) G Joadll (myass o adde Jpemall 5 3 Ailasy) llall 5350
ol

cee gl gl

sage e 2016 «cla

BIVEN gLy



2014 ¢¢lsell Al ciliasdl :PCBS

I Qi)
Ll i)

coli b slsgll ) Cilingiall Gagaads e | dengil) 5 1 il ) anY Ladle Juadl) 134 (e,
:2014-2006 alseD dia)ll Judbad) il Gialyean S ALaYL 2014 olal

2014 aladl A clingiall jaa 1.1

Gl 2014 Ll DA el B ablally dely g a8l caleUad (e Aaslil) chliasial) 40aS ool
Oe DAl cad Jlaa) 48 N5 138 ((COp) OsSl) sl 6 Sl e (A8 b 4,614,850
cleladll Crus A0 iy dedse ¢ 08 b 1,014 s (phudd 32014 LU COp clbileyl
3k 0.80 s 2011 2lall COp ) e 2l sl IS Laty

ol e Alae JBY) oey 2014 plad byl (e 2l i (lé oLl Jgaall 8 maaly g8 WS
5yslaall sl

8yslaall Joally Oubaald (8 (508l ass) ()l lilasi) (e 1R uual 11 Jgaa

) Quhj;: :zdl:éw OlSad) aae agal
2014 1.014 4,550,368 Ol
2000 29 66,137,000 s
2005 3.7 21,533,000 L) gus
2000 4.4 4,160,000 ol
2006 5.1 5,600,000 oY)
2007 10.7 . Jihad

oo\el d}ﬂﬂ ‘?_xL}” EM\ ‘):\‘)Uﬂ :JAAAAS\

sgia pe il :..

(N20) cragsiid) suus] Alig ((CHg) olisally ((COZ) Ogasl) awessf Al clilaif 1.1.1

Sox 2014 aladl Pl iy ae)) 3y Al cilelad (e cpladd & Basiall p0)<l) 2asl 6 Sl 2aaS o)
G 2l B 35 «COz LAl ol i) 852.4 Moy linal Sle 3ueS @3y L sl (5ile 3.180
.CO, e (b Al 582.1 s

15



2014 celsedl L) ciinsiall :PCBS

(CO, £31Sa oy ill) Caniall £55 can 2014 alal) JVA Aidal) il culila)

N20
139

CH4
18%

CO2
69%

Son 2014 Al DA 28U g U (e llieiiall )8 38 L) b Adbaa) clellisl) daalie e gads L
g a5 (COp 13lSe ol YT 503.65 (s Aehy 3l gl (e clliiall )8 Lo ¢ 5la 3YT 3,309.58
.CO, (Al ol il 801.62 JMsms ol

(CO; gila ol Lill) Uil i 2014 alad) A Aidal) cfile culila

btail)

18%

il
11%

aaUal)
71%

16



2014 ¢¢lsell Al ciliasdl :PCBS

2014 c&lkﬂ\ e Gliaaiall E9axa 12 Jgia

EEAEAA N o
NE NE NE NE 1.9 40.6 | 3,180.3 linsiall ggana
NE NE NE NE 0.2 24 | 3,211.9 Bl - 1
NE NE NE | NE 0.2 2432119 15880 G Al -A.1
NE NE NE NE 0.0 0.0 244.6 Al cleluia -1.A.1
NE NE NE NE 0.0 0.1 52.1 iV Al cileluall —2.A. 1
NE NE NE NE 0.1 0.4 | 2,364.9 dall -3.A.1
NE NE NE NE 0.0 1.9 550.4 GAY! aleladll —4.A.1
NE NE NE NE 0.0 0.0 0.0 aaa e —5.AL1
NO NO NE | NE 0.0 0.0 0.0 3581 (e Bpulaial) clilasiy) — B.1
NO NO NE [ NE 0.0 0.0 0.0 clall 3 — 1.B.1
NO NO| NE| NE 0.0 0.0 0.0 el Sadly Ol — 2.B.1
NE NE NE | NE NO NO NO Glyal) plainly Lo laal) bl — 2
NE NE NE NE NO NO NO Al aleliall — A2
NE NE NE | NE NO NO NO Liasl cileliall — B.2
NE NE NE NE NO NO NO dgismall cleliall = C.2
NE NE NE | NE NE NO NO Cilial) p)aauly 3Bl (e AUl L cilatia— D.2
NE NE| NE| NE NO NO NO GA) Glatia pikiuly gl - G.2
NE NE NE | NE 1.1 8.7 -31.6 GAY) Ga ) clalsiiulg dalally ds) - 3
NE NE NE NE 0.0 8.7 0.0 sl — A3
NE NE NE NE NO 7.6 NO gl el — 1LA3
NE NE NE NE 0.0 11 NO Gl sylal — 2.A.3
NE NE NE | NE 0.0 0.0 -31.6 N - B.3
NE NE NE NE NE NE -31.6 bl - 1.B.3
NE NE NE NE 11 0.0 0.0 el e gl g llaidd Lileal) jalaall - C.3
NE NE NE | NE 11 NE NE Bylaal) Al (e g psliall g sl an) culilasil — 4.C.3
NE NE NE | NE 0.0 NE NE Blaall G e spilal e 3 sl aws) cibila) — 5.C.3
NE NE NE | NE 0.1 NE NE Gl 3 e spilall e el sl bl — 6.C.3
NE NE NE NE NE NO NE ¥ aehy=17.C.3
NE NE NE | NE 0.0 0.0 0.0 @Al-D.3
NE NE NE NE NE NE NE liAY) adid cilaise — 1.D.3
NE NE NE NE 0.6 295 0.0 alla - 4
NE NE NE | NE 0.0 13.4 0.0 Aall el e palidll — A.4
NE NE NE | NE NO NO NO Loball bl A gl gl dalleall — B.4
NE NE NE | NE 0.0 0.0 0.0 allidll G- C.4
NE NE NE NE 0.6 16.0 0.0

Laslad) oleal) dallaag (o (alddll — D.4

ob Gl Jalasg W2 s :Gg
gl Al e cliniie 2a e Wl A juis INO

Asllaall Ll i aned @ Undll @lld (o Ciliasiall Glua o ob ) ) juis INE

17




2014 ¢¢lsell Al ciliasdl :PCBS

e el 2 ) Ao o€ Agl) i e Ll i) g ganal (gl Jpaall e 5le 2 a8y Jsaal
Alals A3l8 Jsaall jagr ¢ dnlill Js8) (Intergovernmental Panel for Climate Change, IPCC) &Ll
2014 alall cle Undl) 481SY 5580ul) 2idal) cfyla

L) Elpariciall (e clisaial) 2.1.1

23 L w2014 alall Al b @llig 5yanivne 150 als o8 dujal) Aol b Cilpasial) 220 of ) Ul yuis
o ) Bl s o) il B Gl £ i cilily s 1 L Dhasie 599,901 e

3 bl 038 e Telis + sl 28l S8 S e 136 ol 10.7 Mss 2007 alall 8 s Bl
ob 6,418,941 Vs dhanddl) Apall i ) e Galall bl o panivnall (e 2550 sl i o
JalS 4ty Lo e 2y lilas) (g Gppenisall Y5 4niy o) e 6l ((CO2) sl ans) B 5le (g (8IS
%140 g 53 g iy Al daal) Gl

oMl ey Byilall e gl (ulaay) e 3.1.1
Os8l sl Jsl @hle oas Buibiall e (Ghall pelaal) able e danlll Glieiall Clua g ol 2 Joaa 8
Sl 2ulsly ((NMVOCs)  sitisall e 5 uliall Gygmall GlSyally «(NOX)  cmg sl 2l ((CO)
Gl g Aapad) ye GHLY) e ae Galaadi (Y5 ¢ llall o3 Aalal) Gleal) D lles Gl Gllyy (SOX)
able e Aaalll Gliaadl e ¢ oe Lsllhe Guls (NON Annex |, NAI) - &Ll s 48l e JsY)

'é).&\.\.d\ P LE)‘\)AM u.ul.f.'\;\ﬂ

Oe clileadY) Jsa Jsan gl 30 ol ey Jsall s b sl $30) Glpeagi pag AT waa e
o ) e it GlSpall o8 (0 Gliaidl o) L(SFB PFCs (HFCS) (5205555l 55i<0 b€y il
o3 sl 8IS s Sy i cammay Clandd Al 8 43 Y1 o(Lapty ladilly (il claag Jia) liad)
Ophandd A gy Galaldl Jo¥1 Gl 30 58 o daladl chaddl 338 O g clepbumy Lpads oy ol Cliegiall
Aatll) il g sann (yo 1S (il s Y Akl il Y 5508 il JSE8 Y el 038 ) e paa
i i

sl Gdandld ALgal linidl) ¢ gana e %31 3B Y sl e GlSHe o binial g gana ol shuall
sl 2 S 8K

2014-2006 cbiasiall duiajl Judlad) 4.1.1
20142006 (5o 553l DA LeilaSy clinsiall @l oladl olial JSal5 Jgaal)

18



2014 colsel ) ciliesdl :PCBS

(CO; eilSa oha call) Aiad) Cus Agingl) cilingiall ilaaS goana 3 Jgin

i) cbiasial) cibuas (o AY) clinal) il -
(CO; tilsa oo N2O CHa, Net CO,
2,739.9 1.7 33.4 1,510.6 2006
2,710.7 1.7 33.6 1,479.6 2007
2,620.3 1.7 33.9 1,374.4 2008
3,026.6 1.7 34.0 1,779.2 2009
3,276.5 15 35.7 2,049.7 2010
3,226.3 1.7 38.2 1,900.2 2011
3,380.6 1.7 38.5 2,059.3 2012
3,612.0 1.6 38.5 2,294.7 2013
4,614.9 1.9 40.6 3,180.3 2014
(CO; thl8a (s Cill) il cuan Ailagll ciliaiall CilsaS ggaa
5000 - 4,614.9

) dsaS

(CO, ilsa o il cllinsd

4500
4000 - 12.
3500 - 3,026.6 2/0-° 32263 azs0s ° o’
3000 - 2.739.9 2,710.7 2,620.3
2500 -
2000 A
1500 -
1000 -
500 -
0 - T T T T T T T r

2006 2007 2008 2009 2010 2011 2012 2013 2014
PR

=2006) a3l e Ao sashe 5L g Cpdadd Algy (pe il lblen) o gl oDl JSAlly Jsaall (g
Glyial Adadi) (e it CBlas¥) (e adiall Lallad) Y (bl s cadl) Cpm 5yle ADke 2253 Y 43) VI (2014
sl lgie 3l Blgin) b aSam 5,5 chatie (AT ) Riu o cilidy Dl (Al g U b o gl
& Alan¥) Gy o(BUll) Aulaall e ASlgidl a6l lueSy 3ie g el (A gl cAaansall H)all Gl

Sl g 335 hal) 2484l CilaeS

palisi) i AFOLU ¢l (e Fealill Ciblany) Lais 5330 o3¢ anfigl) hyadll Laa ity ZaLkal) e Usd )

glad 84kl Wiy COp 3Ly e Jyjusall 58 A8l g lad 8 385l aladnin) o o gl )50 pa aisa
.CH,4 3)1:1‘} oo Uil ) (L.?*aj\ Capall sl dalleas cablaill o (sl @iy Lf Lcu) blad)

19



2014 «slsel) L) citinsidll :PCBS

XS cale S8 A8l eDlgiul 5ab) adu o) Gl e AIH o ulandd 8 Bl @bl g L) ol (e
S oaall Capall sl Al 33l AnlCull ablall e paliall i g ¢ Jall Jalds 33y g sl cbilesy)
{CHy clilai) 8 4yl 5aL3l) e J5Y) Jggusal) s

W@M\uﬂ\a\.}q dallee caldasa JIy Y &K@@Aw\uﬂ\b@ uwzuu\
Aiman yollae oLt ade shes U1 5 o) loall Sl £ U8 e Sl e ¢ Aball Ry A L)
il ptall (alatl gia 5l LS Bl s

gl ca clingial) 2.1

Alhal) g Uad e cilianial) 1.2.1

bl 4l il Eua (CO, (ASe G Gsale 3.31 lss 2014 oladl Pl d8Ual) ¢ Ul (e Cliraiall )8
e s A8l ¢ Uad (e liaaiall BS .CHy 5 N2O (00 AL LS 20 COp e (0 (o4 Dliaiall 038 (4
D4 Gya el

(CO, £A1Sa b Lill) Caial) £55 cann 2014 lad) JNA ZBY) g s (e ALl e cilila

CH4

1%

Co2
97%

oed llingal) 2ty il 8 by 28U g U s (o 3 Lo ) e Ul a guady

Al g Uad (e a3l Gliaiall e %73 s e Jgsuse sas (b gyl Jaill) Jaill g lad @

(%2)  Assnsially Aplatl) Alaii¥) g Und 8 38 pladial e Al ciliedal) acais (gAY cleladll o
8 A8l aladin) (e danlill cliasid) e SE S Y ALE CleS ) 28LaY ¢(%98) il ¢ Uaill
Ay ddadl

Gl ge %8 s ) Ge Jague sy elpeSl ol 3 VL ey o))y A8l clelin o
AUl ¢ s e Al

oy lela )y deluall 8 A8l alasin) e AUl bl oy GleliaVls Lbsaill Gleluall @
A8l g Uad (e Aasll) Cliasial) pe 35)lae AL leS

20



2014 colsedl ) ciiesiall :PCBS

leisanais lgpbua o ol o2y lilally lllan) auag de)) 3 g Uad 8 A8l Jleaind (e A2l Gliaiddl o
Aedss @by Hi0 aael Gl Gaua

(CO; bl b i) L) o Ul cacen 2014 alad) A 4BUal) gl (ha Lidal) e clilas)

B cletia il el
A el 7.5 EIRETN
%18.1 %1.6
Jal
%72.8

2014-2006 AUl ¢ Uab (e cilinsiall Luiajl) Juduad
Bl Aas (ol e el 34 b Bagale i U AUl g U (e cliniall e 31 QD) iy i

Alall e Sliky s yiall & Uailly Jaill Glelad 8 sl eDiginl salyy Ol dlac) 4 53yl
oda A3l Bja dalil e Ul Ge)Sl o) 6 Gle A Glaiadl 3 e 81 LSl )L iandldl)
cle Uadl)

(CO; tAl%a ¢y Cill) Al coan A8al) £ Uad (ya Culinaial) CiliaS ggana 14 Jgaa

i) callinial) il (O AlY) izl cluag o
(CO, (bl b N2O CH, Net CO,
1,578.50 0.05 1.02 1,541.36 2006
1,550.38 0.05 1.14 1,510.25 2007
1,443.53 0.05 1.08 1,404.87 2008
1,857.82 0.06 1.35 1,809.55 2009
2,151.70 0.09 2.14 2,080.06 2010
1,997.73 0.08 2.04 1,930.85 2011
2,156.93 0.08 2.00 2,090.28 2012
2,403.54 0.10 2.01 2,330.54 2013
3,309.58 0.15 2.41 3,211.92 2014

21



2014 «slsel) L) citinsidll :PCBS

(CO; ¢Ala ol i) i) Cuwa 43U glad o ciliaiall GilbuaS ggana

3500 - 3,309.6

3000 -
2,403.5
2500 - 2,151.7 2,156.9
1.857.8 1,997.7
2000 -
15785 1,550.4 1.443.5

1500 - ’
1000 -
500 -

0 T T T T T T T

2006 2007 2008 2009 2010 2011 2012 2013 2014
i)

(CO, Sa ol Cill) cliniall isas

cilaiiall Jleaiuly 4o linall Gllaad gUad e ciliagdal) 2.2.1

Ol e 558 5al) 3adll Cileliall Jing shsell U Cilinsia gl e Joad AL cileliva @llics Y plandd il
Alale U8 (e Slaball Qe ehal @ o L Clfiegsall QIS0 g panall e Gl AlS Y Lgie 3alall Cilfiesial) CilaeS
Sleliall 3n3 Jal (e Galansls 8 Bl ) ) e il g3 s g aladl ujally 2 535n
& o) (Sal o Gl cleliall Ga el o) (b 85 (Dliasal) # ) 8 EG L 058 o (Ser

b el Al e colaall iliail ) e lically 3803 clatiall Asadll cileliall oy shell ) Clbled
colsell ) i) s o) (e clelicall s3a o) e &) of cliasiall easd Ll ksl

alall Clfiasial) (8 adde s g <IN o) At 5l AbleS Cilelia (ol Galadd 8 ang Y 4dle Gl ) dalaYL
clatiea)) Jlesivds e lial) Cllenll ¢ Ul (e 0bia Cilingia gl (e 5145 2014

GAY) a) claladiuly Lalally del 3l b ¢ cliniiall 3.2.1

Ob YT 503.7 Jiss 2014 Ll DA @AY G aldadiuls Aalally del)3ll g Uad e caliasiall <)
LS aliaial 4 2y 52 gl g Uil (GAY) G ) cilalasinly Aahally del) 3l ¢ Ud ings «CO;p (Al
o 1My (COp 1 dlSa b all 316 Jlpm g Wl 138 3 laliaial 3 il COp 3uaS ais .COp
Rl 8131 (po 5pdlaall e lfnially A3l 3 Clasally 520ud) ladind (e Al NpO e (e clingial
Sy 5y Gpmall ekl (o cans lly lisal) Sl e cliniall il e Unill 138 8 550 il il g,
Lol sl

22



2014 colsel ) ciliesdl :PCBS

Gaiall £53 s 2014 alall JNA SAY) (a¥) cilalaiiuly Aalally de ) gl (e ALdal e clila)

(CO; tilsa sla i)

400 -~ 352.2
350 -

300

250 183.2

50 - CO2 CH4 N20

(CO, (ikSa o il cilinial) dpas
[EEN
o
o

-31.6 Caiall g 5

2l b aalidy AV a ) cilalasialy abally Aeh 3l U (e gt I due il e Unill ya guaiy
{ god liniall alisialy
) s 5 38 i) lelaiady Aabally Ael3l U (e Galiaially clinial) il : al¥) o
Y laatin) s Ll 23 ol V) Ja 3y giall UL L Aalie ghlie ) ol aondtd e lalaiel
By Ll ghliall i) o3 e zg ANl 5 8 ¢ ol eUaally alial 3hlialy cialudls ¢ oY)
:aallall
bl iyl Al L1
(552 g Uad) sl Jeud) .2
8,30 Jlall dalaie .3
oY) g sk 4
Cdaluh s dehie W5

- e pabaialy i) jualiy Glus Jewd IPCC ciliiay e shalial) 038 Laldu) 5 (glaliall daas aey
A e cunn ol ¥ SV leaial B aal) Aam Gaad Al el )y Gl lua o o 4l )l
cblaall o3 Jial 43U calilal)

sl 028 ity cGalsally Jleadls alieWls Selalls RV e Calands (& dalsal) 59 3 OS5 2 Jdlsall @
Gyl Aadail Blaly (grall pedall DA e Glaal Gl e Lo Olgtnn ¥ GlaeS 1) e J5Y) Jgsual)
A Al 50 DA e G il 2] e e ilaeS lilgal) 15 SIS ¢l pall 22g]

(bl Sig)y e paliall Aadail) Cpladd A gyl 3la) Aadail (e cpe g cllia
(Usinlly el ala) 50 G0 ebally gially a1 b Lgglisy il oy n (aliTl 5 .1
Sl ) L g lially gl b oty gladl o gl g e e Lyl agll a il 3 .2
(g

23



2014 colsedl ) ciiesiall :PCBS

) 30l ) (e il S e € (S8 B pakiasa) il Cagy 500 pUs5

G Gang il 2] 20 Haadl ey 0 b e Aip Sl e Glladl) jalasy ladl geeas @
clenS asai e Caldbis aladiin
.Jj.sa;.cn L_L&Aj\ QL\L::L}A dAa.t\} 6)&\ JJLAA []

4ol cleladll G 2014 aladl JYA SAY) G clalaiiuly dalally de)) 3l g Uad o didal) cfile clilag)

(CO, tblSa o cill)

400 -
350 -
300 -+
250 +
200 -
150 -
100 -
50 -

50 -
-100 -

(CO, Alsa o Cill) cilinyial) dpas

(5“‘)‘“

183.2

o 5al)

Q,Gﬂ‘ )

B ety J.\Lu:.«_, JJLAA‘ [

352.2

=Y e i S

2014-2006 SAY) Ga¥) claladinly Lahally del 3l gl (e cliaiall Ll Judiuad
ke (s I GAY) Ga ) cldasiuly dabally deh 3l g Uss o clisiall dia 3 Judlll cilily s
S n pa Laial) S iy el e oms sl uly (lisel) S (Bl A el e liniall 3
a5l i) (S0

A Al 5] aladia) il G opudi (Sa 2006 alad) e clgiad) e NpO - claaS (il )

s 2006 ALl e CHy

s u4§L\3 U i Y (dina B L) .Jb:\:\.a.n\ t\m ety ‘:;\jb %&Gbu‘}!\ Q\G\JAY\
Sl 252l 2006 ebd\ dis COp lus yaili Uasadsg ol ‘f Syl syl Aadai) Cpuad B N elys )
(ol e al V) clleainl (8 (alidil ang 43l (alpdl

(CO, £l ¢l cill) Aidl s (GAY) (¥ cilaladiualy Aafjally Aol 3l g Usb (a clinsiall S ggana :5 Jsia

ilf) ciliesial) cibag (oh &) clindial) cibuas .
(€O, £l b N2O | CHa | Net CO, e
528.75 1.18 9.43 -33.83 2006
506.85 115 8.73 -34.07 2007
501.15 117 8.26 -34.28 2008
469.46 1.13 7.28 -34.45 2009
400.34 0.91 7.21 34,71 2010
476.90 1.06 8.78 -35.40 2011
444.78 1.00 8.05 -35.66 2012
419.80 0.97 7.40 -35.88 2013
503.65 1.14 8.73 -31.59 2014

24



2014 celsedl L) ciinsiall :PCBS

(CO; tAlSa ol all) i) coa SAYY ) cilaladiulg daally de )yl g Uad fha clinaiall CiliaS ggana

600 -

528.75
506.85 501.15 503.65

500 - 469.46 476.9
444.78 ilos
400.34 :
400 -
300 -
200 -
100 -
0 - : : : : : : : :

2006 2007 2008 2009 2010 2011 2012 2013 2014
a4

(CO, (Al ol cill) ciliayiall d1ag

cbladl) g lad e cliniall 4.2.1

Gl ol Lady .CO, (Al ph il 801.616 Jiss 2014 Ll Pla cblad) pUad (0 ilbiaiall <508
38l e (e linial) Lgalh g Usil) 138 3 535 ol Rastall sloall Allaay cillill las (e Ailill sl le
Aadlall oliall Aallas cillana b Aygead) g il A m s ally cpomg gl

(CO; tA1Sa (b i) Cniall £53 o 2014 alad) JMA cilsliil) g Uad (e A28l Cfle cilblag)

CH4
77%

foed Dbl Z il & aaludy cbladl g U e (gt Al daejdll cleUadll (apady
Ol 2l B oy (o3l Aaball bl e palinll e
Aaeliall abladl e
(Obandd 8 325m50 52) Aubal) Ll A slod) Anlladl @

25



2014 colsedl ) ciiesiall :PCBS

Alal) el 13350 OIS el (Bl Ly copphandd 8 23Tuse 56 e dpall Al s llil) (Byap dafs @
Gl e sylall Cliasdl o) Guny 5,€ dayy I alls 3 Gemaall calaadl oLial aess 43 V) 2012
e sidll Jleal o Alie S5 S Y gkl

) Aalall oloall Anllaal Adbie Aokl (plandd b aadiy tibiial)  Feslal) olaal) Anllany (e Galidll @
Cllane b G nl) ol NI Se (g gitl) 30y linal) e i iy Reliaal ) dudiial
Aadlall oliall Zallan

sl ealas o Aa Al Aaslal) olaall Ui SAL (miiy e sl adlal) glall dallany (o (aladll o

(CO2 (Al b All) (il saaa) cuua 2014 alall JHA Ll ¢ Usb (p Aidal il clila

Lleall Ll e aladl)

olaall dallan g (po Lalall
Aaalall

65%

35%

2014-2006 cillail) glad (pa cilinaiall 4l Judld)

A o ) Clanidl a2 41 i ) cablall e Uad e clieniall daie 31 Jldlad) clily s
& e U8 glad e B

Aaslal slaall (e Galiilly Gl bl Ly ¢ SIS

(CO, (Bl<a (o &) i) ca culilast) glhad (o cliasiall liaS ggana 16 Jgoa

i) cbinsial) cibues (ob ) clindal) s o
(CO; ke b N2O CHq Net CO;
632.70 0.48 22.94 3.11 2006
653.43 0.49 23.69 3.43 2007
675.58 0.51 24.51 3.79 2008
699.34 0.52 2541 4.11 2009
724.50 0.54 26.37 4.38 2010
751.71 0.55 27.40 4.74 2011
778.90 0.57 28.46 4.69 2012
788.68 0.57 29.09 0.00 2013
801.62 0.59 29.45 0.00 2014

26



2014 colsel ) ciliesdl :PCBS

(CO; hlSa (b Cill) A o i) g Ul (a ciliniall cilsaS £ gana

900 -
778.9 788.68 801.62
3 s00 - 7245 °L71
:j 700 4 632.7 653.43 67558 699.34
i] 600 -
= 500 -
I 400 -
g’ 300 -
=, 200 -
o) 100 -
9, O a T T T T T T T T
2006 2007 2008 2009 2010 2011 2012 2013 2014
)

Calaald b Cillai) g Y Asenipl) jalag)) w183 3.1
0 L 05 Al jaladll ol (Key  category  Analysis)  liaiall 21 Lyl jaladl aad,
LS ) (Trend) slas¥ls (Level) sl Gus (o Ciliaid) gsana Ao

oo %95 5l Al jalad @l :(Level Assessment)  dueSl Cavs cliniall Y Gl jalad)
Sladl W cliesd) el b Ltarbas com Lie bt Loasi o o e ilgl) (gad) o il Jans
lealis 5 Ll oladl 05 W jobad)) ells :(Trend Assessment)  olas¥) Guva clieiiall 26 G )l
cAgila gl Gliaiall Jase ola¥ € (K80 |lee

) Al dllia 05 Malls gl (sl o cliesiall jolas pal 2am 4N pge Jilaill 13
Key Category st miagy oLl Joaal) . Dabaal) 53 (e ciliaiall Julin calilly caall Jalad
2014 olall g lands & clasall Analysis (KCA)

KCAM%MQQM\ 2las aa) 7 Jgaa

il A *J&‘ ::j‘ elindal) s “'""‘“If:gé‘ S
%51 LT CO2 @l dall 1.A.3.b
%11 LT Cc02 Sl agigll — (SAY) culeUadl) 1.A4

%7 LT CH4 Taalad) oladl (e alilly dallas 4.D
%7 LT N20 Blaal) bV e Bpibiall G i) 2 ilinsia 3.C.4
%6 LT CH4 Llall Ll e alasl) 4.A
%5 LT cOo2 Sl aggdl - dEall clelia 1.A.1
%4 LT N20 Tadladl sliall (e palilly dallac 4.D
%3 LT CH4 Gsrall el 3.A1
%1 LT CcO02 clall a5l — gAY cileadll 1.A4

Trend Assessment :T <Level Assessment L *

27



28

2014 ¢¢lsell Al ciliasdl :PCBS



2014 ¢¢lsell Al ciliasdl :PCBS
Sl Jadl)
Basally daagial

Adid) b jolae (e elsgdl ) clieiall o 8 caesl a3l ssall Cilehals Guaell Gungiall Joadll 134 iy
i) 3agal) s lelaly bl 883 ) 38U i) b Lealadind 25 3 gl Jadtiy

Flall suiy giedl aleall pasSall Ahell  Ggagll Lghdll o elgell ) Cliand) i 8 LSRN @
chle yanl dahgl 1@l oLas 2006 Ll (Intergovernmental Panel for Climate Change IPCC)
o5 ol AUy sasial) aeY) A8kl sl Al 2006 aled Al dugaasill lashaall dlac] & . (ghall ulaal)
¢uasi cagy (United Nation Framework Convention for Climate Change UNFCCC) Ul
b O L o by Lalle Lede 38l lmgid) 355l 1996 alad Andiall Ligll dpguasill Lashadl)

@ball el @il jean Qi ks

Gliasial) Glua @ldaaa 1.2
(sl ) 6 e (e palaia¥ly (GHGS) 2l ciile (o cilagidll jui ol 2 b 5 33
o Lol 138 e Wi 5 bl il

(CO2) sl ans) 26 5le @

(CHa) olad) e @

(N20) (sl ans) e @

ot Sl Ll ) cle il Ll
Bl e
(IPPU) ilaial) Jlasiuly dselicall cibleal) g Usd (0 lliniiall @
(AFOLU( oY) (V) cilalasids dabally deh) )l ¢ Us oo ciliniall @
ablall e

D o Aagial ghe¥) aladaul 5 s UNFCCC ulae o lil) s culillaias olat )y 4laall Gl 2 ¥y
able e ke IS slhel @i cua (IPCC e alall (Second Assessment Report SAR) Gl sl
ok 21 oo slall L3 (S CHy Ge ol o spdbaall clingall 536 Yisd (CO; o Ajlie 3lSe (5 2
bl Bhga o alas «COz

29



2014 ¢¢lsell Al ciliasdl :PCBS

: JEIS SAR Lo caun oliY)

SAR ki caa @lal) ulial) élaa) Lo clal) 5,8 :8 Jgia

Aol Sl
1.0 CO;
21.0 CHa4
310.0 N2O

alibal) aaa 2.2

pemall VUG i e Lhe ciiaa) cleUadl e el ol psbad) (e sl e slael) 5
ey 8)f55s ciabaudall olaal) Aalesy (i) 535 Al ¢ daall wSall )55 ¢ pibanddll slasd Gl Sleal
laalaly ¢kl Al anial) we¥) gealises

sasall auca i)l 3.2

525l 1 bl sbedind Jal e ULl 8105 aan Gulae sl 325ad) Jasia clelal (o aaall 23 5 )
pand t Gagadll 8 siaad) Clehall Cie o L Akl GleUaill 3 il Biad duy Aadiidl)
pny (il galae iy (bl olae G Slliey ¢ bl A1 Ll Al (ands el Judlad)
axiiall Gl Elalas auis il Ailaie

alibal) 3asa

o ol slael A lgae Luad Jsall Liad cilijlas s dlaelh [PCC (e s UNFCCC s aal
=Y Gliaaiall iy dlae) vie Jsall Lo a5 o) camg Al Bagal) jualic (e desene 23 5 385 (iliaial)
plall il juadig dlac) 3 e foaluall oda (aaad Alglaae o5 28l . (adlal) (A5 laall AL A gel] (RS (Audladd)
Aalidl cliball a8ly o 2014

Aled Ayl 2014 Ll Pl cplaadd) Cliesiall jeas dlael 5 33 i(Transparency) 4éladdl e
Lealatinl 3 Al Jslasdly Glaai¥) cBlalaay AadiV) clily Ao cllaadld) 2818 385 &5 Cus cAaalyg
hlaall (ale¥ g V) S Al cluajdlly bkl jalias 36 8 G cabluall 8

Orbadsy Lalal) adaidl) @lily aladinl & 2014 alall Clissidll Gl (2l Y (Accuracy) 43y e
&bl i ase Alla 8L ey cllill by il slasls Al (e CllS (s Wi
Laih 3aa s Aind 3550 bl 0368 by i lentind il e Bagiial) clilal) sl 3yl ladin)
On omb¥) ¥ laaial) 8 Cadlall il Lgad) i) 3aa il sand) Z8SE bl 3 lasiad 5 Nl
AL A

O) Wslae w3 38 cplands 8 Jo¥) s Cliesiall peanll 138 of ) kil :(Completeness) dugadd) o
i) by g ce cileUal) 2880 ALls el pail) oS

30



el Zugsn il aylas

2014 ¢¢lsell Al ciliasdl :PCBS

e lalae] Glianidl jeas dae) 5 2 :(Comparability) A\ial) 446 e

ey g A sl e A5laal) AlSa) Cpddl ey V) g laal) iy Faall gl A gSall

Clngially bl ki e

Talaie] Ciliasiall a3l Judidl slael 5 32l :(Consistency) Gélsdll e
el dedlal) (o Gilall Gazay el sda s ol gl 28K il il

Uncertainties sl ax cie)pl

apaal A3 28 a8 e lina) s 8 Aegtansad) Aaial) Slily 8 (Cul) o) SE ae Sleha) Qg (ge 2l
& ] (iniall s 3800 s age 8l (s iy 283 o . oDlel Liilie 4 Al 535l Jas Clelal (e
A8 Cllasy Auabiad) B ase WLl (e aal) Ja) e due Usilly dunapal) Zihl) Gasd ozl

Lo illy Lol g

Jilus aa) Reference and Sectoral Approach RA/SA daeladlls daeayall danylally Ciliaiall Glia iing

(APCC zalin pladinls oty RA darapall Al ciliasiall Gl )

Gl Glea e

- Cliiall jas S35l aua Gk
Gliaiall Qluad A8UalL 26 5l @lly aadiud Eua (A8l & Ul e Oliaiall Leabua g

SA e Uil Anplally cbiasiall Clin il g bl &5l L &ksyhall o3¢

SA s RA aladialy cliagiall qilii 43)lia 19 Jgaa

% o3l SA RA iaal
13.8 3,211.9 2,768.6 (oh ) CO2 (e cliiial 2
12.3 44,743.9 39,258.1 (TJ Usa 158) Algriondl 35LL) 2uaS

s 3 1385 <%13.8

31

oldia (il oozl Al ¢ S e b (3 lin o ey odlel Jpanll
llgially 35l (s Godlly 25850 Dlgins) b Aglasy) il il )



32

2014 ¢¢lsell Al ciliasdl :PCBS



2014 «slsed) ) cliasiall :PCBS
Gl Jiaall
clalhadlly aalial

Sl ) alid) ods atid Cum o il 8 Laladind 25 ) Aanlal) Clalladls anlad) doadl) 138 (s
LS L Jadl 13 8 Jidanlill adindll Giliagead Hlae¥] g 3291 ae 2l Clelian] Jlae 8 3025l aal)
53))s (o5 ¢Sl clasIU (G5al Sleall b Aakaliiall aualsall AL ae 3l ie Glallaiadlly anlidl o2

sibddl) clasd (G Slead) b At Lilasy) lalluad) aaee b

rablad) (§ a
g g adidll 5yling ccalasuially ,al) gl ccadall Jie cblad Al 8 Gya oo

Aae )y alila

sy comlsall illaay cesBall e AT iy (il dadis . ey 3l cllaall it e gan A L)
Al ol o colaall ) @t ) Y1 sy cdsiall (e 330ud aland) Glsally cJpalad) il
sl e Capeatd) ably DY,

Al iie cllas
s @A Lol cillalis 8 Alilae (ailiad cld cliles algm a8, . A€ A5 3 dale Aoy Agn @bl Js
Alid) bl ae lgie galdall g s of (S o

tCmag il duls

2ulS] e el L Al Gl a1y s sl o gnt ) el suns L (e Ao gana
Ol e IS G oSa (NO2) cum il sl S8 a5 legud SSY) Calall L Aadhlly 0sll) dasse Gamg il
2ulSl 085 . Al hliall Ga LIS G shes G 35LS slgell Bl pe s ) Lis b o
Ul e Cpng sl anlS) JSim L el dalee DA slsgl) (8 Cumg silly GaanSSY) Jelin vie g sl
SOl o Com fl) 3lSY Al alaall (2 5l Gpal a DU e SST) ) Gl 35mgs BhAY @ilas
28 Gyan Al Aaully Alaally daeliall pabiad) (e laye s cilesl) @il

gl dus

Glials Aygaaally lal) Cilaadial) alasin) Lo Yy ciuill del)) cilujlas eha o Gl Gl 2adall e o]
e ) Al Al @bl aal ga el asly L Adbal) A Bhaly el pasla bl (gysad) il
- 535S U550 0 s e aall ) jadll

33



2014 ¢¢lsell Al ciliasdl :PCBS

skl
Lelua o dylas Gl Aadans shaliag (Al Ml calad) Jie 2yl jobas (e sall 3 Gllisle Cipess
calyilally ol yUaally colylad)l Jia Aot jaliaag

;09 sl A

At 8 ) g Slad Adlay) ARSI (s Y) 385l G oo Lad g Al 3ypem 05 e

o s Y et Lind) (g8l 3l Sle s 0pS anl Al L dseliall Sl (e lapey ol

Aol 4l ol iy AV Aad) e Al e Gl 31 aapall B sas o et O3
1 Asbes alle (Warming) )|

(A Ol nast G
Chles Gl sl S e guee JlaS e lasY) il e Hall e a3 sl a8 S5

9AY ALl

448y e

Gais ot s (gad) GO Lie ) Lasdl 2l Al 5l L) el e 33N e
Gl Dl (V1 e 4y 3 yeal) cad g ledy)  Cub Gl 8 303me Lase Jlshl die g lasY)
Gibrg sla) Sl o gl Gl b Al 2580 ciley LAl sallh 06 ) Asaldll sda o35 Lcaadl
gl e e 230 (gl O g el ) AlaYls L 0s)sYls Gy sl aesly 058 2
s Aallas fir Al agplly ol e Fagindl dsal (he Lty g Sllel i ¢ Ll Ll dyil
2yglh el 5300 IS0 Jsliin eoinally g5l asly 0snS) aausl SB ) 33l Jusiise IS5
PAaniiall ) slall A58l LS Hally Aol s paed) A slal A0 S LSally sy Sl)

2 Olisal)

Aggnal) LSl W) dla el e Lay (JLaidl Qi ey ole s d 08 Y (e SsSom oS
OsSD  Aall chle o] S8 Al daaglsyuel) Asn®) lipSall aal ay Adall bl e Glad) e e
& s Ailpaal) Al Jlasy Jlgal) aaglly el e Jre daa¥) sl & il Jdas DA e
G Al Aol chle aal Glally . (g5l 38 JalSH e (3l ly andll s Jadilly calal) SN a5
- 535S US55 0 s lgie ) ) 2e)) e

:0958Y)

35 el Wity + 0 (gn IS (G omnSY) e 3 EDB o (gims b Sle as 4l 08l Y ALY 4 e
oY) miy . Al galall (8 en %10 Glisiee anss - elsell e bl b o %L s il
G @AYl el Had) e sl (8 g iU plaall HEY) e GO Al A adagilsind)
i) Sleal) e sydad Aapay s 3 Ssal) el Saa Gluall Ty Uea (93581 iay sbuusas 5l
-l

34



2014 ¢¢lsell Al ciliasdl :PCBS

:CO O908h aussi Jof
G5l s Jsl axg e(gysa¥) asisll Jaldl) pe 3aY) G i ol 4y dad) Yy 41 04 Y Jle
Jas 5yl DT Bane () das o 45)8 0o bty S8l a3 (8 Gslasall

:50 Cupsl wust Al
bl il jloa sag (sl 3l sl (Bl A dawdy 5ysean Gl Al G5l Y An S (i Sle
Ll daman b aa Loy

:SPM jalle aliia
Oo sl Reliall llalailly 3laY) e Aam elsgdl B Wylaml (Ko dilpw of s s dmde ol dibea Jse
:\.uu.\k JJL.AA

sClasg
S elsell b aag ) Sl Gl 8 AN Glaall S glaall S el e 3ads dibea ) AL Clasa
~ablay) B

g glas il

A<y (sl sl Jols Sl amns] By gl s s sliiul) 0l e giad @il
Jod) o Ll A bl A Rdeay Aad) ) ot Al (glaad) sbe s Rl salall Ll
gy lalaially asaidll ) Adlzayls

13)bh 4y pae LSy

g AilaS 2nlS 2l Aty Rheas elsgl) gl (8 paluds Agean HAT dypne LS

18] ogd) gl jalaa

doclua cillaling Hlall danie clleey (3 5a) Gllae g daely ) Gllalis Jodis elsell Saghh ) o @lalis
Jalgus pudlall Galall Cadanilly debLally oSall (s A eall AUl as i lalis g dabgan

:9‘\%—“ 3-\3@ ieJ.\J#Lu
.EJ}JA.AMA ‘?J:B.J}A;.A'é)ﬁ d\)\A L@-_\k&ﬂ l}a:ly g—“b :‘\AL;Y\ L_éﬁ L@AAO ua‘}na.\.d\ ;\‘}@J\ L"_ItUL\ Ql:ijlum

tElbaY) laa
Ll gl haie aals sl (e Eigle Cipeal Lisilh Lgy = sansall (gpamdl] 20

telogd) clisle

aeds +(haleall) Zabeall Sgal) S blall S llgad) o adll e of Alle 5805 Ciang 13 oSa sald) S s
ehsell & Ji of oKa Ty el o el 005S5 (f  salall (g0 VIS 2lel) sl Jais o (S
JIKEY) 038 e gmie ol e o Al syia il ) ddbia Gilaws e il

35



2014 «slsed) ) cliasiall :PCBS

1l g S 5 )

Can iy ganhll Sl gl clamiall B as 5 de giie g el iy 0l Gangyuell (e @l
Sl Cluall Glas) 3 AV el aaluyy Glajal) Gand) ca Loy elsell Aty Glisle ClisnSs sael)
il sl

ol i b A A ) G G5 Rty Ry Gl 3555 Al s 53

(_..S)J-QAT 3689
A Al A0l bl Ll e Li say . oaadall Sy gl padll oo 3)le

:4al) Llall ciblad

(ly aas . (9AY) Ll bl Lald) Aaud g lexsant 2 @l Ll e Agdad) Ll Casped 2 Tasec
oiiall by cAaliiall Llall e ddaall Abiall el Jaids Jadsad . AY Al e cilisg Canenill 1368

c b al) clilay/ dulanll cblally o L))

13 kadl) claladl)

JE) Juw e aphall danhll cild (gAY cllally alolly cludd) ciblas ol blas 3yladll bl pen
Lgialleag 5ylaall llall g aad @ 1o Bale L Aagudly @1aaWls Hladilly JLadV) (gle 50l o @) bl

Sl (s g (S e lal) S s 5l e Adal Adeall Ll (e Jeaiie (S5 Leie alally
05l 2l 3l Bl 8 sl o (Sass 8yl

36



2014 ¢¢lsell Al ciliasdl :PCBS

bl

s il Al dae g€l Aell Bguagil Jashadll (2006 Ll Lty Al Aol duagSall Agdl 1

eand Zulgl i) zaliy laael ghall elia¥) cble easd Al S1a ola 2006 Al L)

(soadl) SUE gal Dl 2 dae Slal dbaig uld (Ol Gsa (@hall palaa¥) chle
bl (IGES) Zuallell Ail) claasl ) sgae 1 20

oplands — 0 o)y 20112001 ¢olandi & 88U (e ¢ daddll slasdU (g5l Sleall 2

Gsin i Agas (o — Atwhaddll _alV) 8 2l Alla 2011 o) Gl — gukill Gla) sena 3
Lol — aal 2011 Glaay)

http://www.iea.org/co2highlights :a.sl aslall AU, g 5N ad5all 4

5. European Commission, Joint Research Centre (JRC)/PBL Netherlands Environmental
Assessment Agency. Emission Database for Global Atmospheric Research (EDGAR), release

version 4.2. http://edgar.jrc.ec.europe.eu, 2011.

6. UNSD Millennium Development Goals Indicators database
(see http://mdgs.un.org/unsd/mdg/Data.aspx). United Nations, Department of Economic and
Social Affairs, Population Division, World Population Prospects: The 2008 Revision, New York,

2009 (advanced Excel tables). UNSD Demographic Yearbook.

37


http://www.iea.org/co2highlights/
http://mdgs.un.org/unsd/mdg/Data.aspx

7

State of Palestine
Palestinian Central Bureau of Statistics

Emissions to Air, 2014

June, 2016



PCBS: Emissions to Air, 2014

PAGE NUMBERS OF ENGLISH TEXT ARE PRINTED IN SQUARE BRACKETS.
TABLES ARE PRINTED IN THE ARABIC ORDER (FROM RIGHT TO LEFT)

This document is prepared in accordance with the

standard procedures stated in the Code of Practice for
Palestine Official Statistics 2006

© June, 2016.
All rights reserved.

Citation:

Palestinian Central Bureau of Statistics, 2016. Emissions to Air, 2014.
Ramallah - Palestine.

All correspondence should be directed to:
Palestinian Central Bureau of Statistics
P.O.Box 1647 Ramallah, Palestine.

Tel: (972/970) 2 298 2700

Fax: (972/970) 2 298 2710

Toll Free: 1800300300

E-Mail: diwan@pcbs.gov.ps

web-site: http://www.pchs.gov.ps Reference I1D: 2205



file:///C:/Documents%20and%20Settings/zahran/Application%20Data/Microsoft/Word/diwan@pcbs.gov.ps
http://www.pcbs.gov.ps/

PCBS: Emissions to Air, 2014

Acknowledgment

The Palestinian Central Bureau of Statistics (PCBS) extends its deep appreciations to all
workers in the preparation of this report.

The Emissions to Air, 2014 report was planned and prepared by a technical team from
PCBS and with joint funding by Palestine and the Core Funding Group (CFG) for the
year 2016 represented by the Representative Office of Norway to Palestine and the Swiss
Development and Cooperation Agency (SDC).

Moreover, PCBS very much appreciates the distinctive efforts of the Core Funding
Group (CFG) for their valuable contribution to funding the report.



PCBS: Emissions to Air, 2014



PCBS: Emissions to Air, 2014

Team Work

e Report Preparation
Zahran Khaleef

e Dissemination Standard
Hanan Janajreh

e Preliminary Review
Mahmoud Abd-Alrhman

¢ Final Review
Mohammad Qalalweh

e Overall Supervision
Ola Awad President of PCBS



PCBS: Emissions to Air, 2014



PCBS: Emissions to Air, 2014

Table of Contents

Subject Page

List of Tables
Introduction

Chapter One: Main Findings [13]
1.1 Greenhouse Gas (GHG) Inventory for 2014 [13]
1.1.1 Emissions of CO,, CH,4 and N,O [13]
1.1.2 Emissions from lllegal Israeli Settlements [16]
1.1.3 Indirect GHGs and F-Gases [16]
1.1.4 Overall GHG emissions time-series, 2006-2014 [16]
1.2 Greenhouse Gas Inventory by Sector [17]
1.2.1 Emissions from Energy [17]
1.2.2 Emissions from Industrial Process and Product [19]
Use (IPPU)

1.2.3 Emissions from Agriculture, Forestry and Other Land [19]

Use (AFOLU)
1.2.4 Emissions from Waste [22]
1.3 Key Category Analysis [24]
Chapter Two:  Methodology and Data Quality [25]
2.1 GHG inventory limitations [25]
2.2 Data Collection [25]
2.3 Quality Control [26]
Chapter Three:  Concepts and Definitions [29]

References [33]



PCBS: Emissions to Air, 2014



PCBS: Emissions to Air, 2014

Table

Table 1:
Table 2:
Table 3:
Table 4:
Table 5:
Table 6:
Table 7:
Table 8:
Table 9:

List of Tables

Per capita emissions of CO2 in Palestine and neighboring countries
National greenhouse gas inventory, 2014

Overall GHG emissions by Year (1000 ton CO; eq.)

GHG emissions from Energy Sector by Year (1000 ton CO; eq.)
GHG emissions from AFOLU Sector by Year (1000 ton CO; eq.)
GHG emissions from Waste Sector by Year (1000 ton CO; eq.)
Key Categories Analysis for Palestine’s GHG Inventory, 2014
GWHPs used (IPCC SAR)

Comparison of Reference and Sectoral Approach

Page
[13]
[15]
[16]
[19]
[21]
[23]
[24]
[25]
[27]



PCBS: Emissions to Air, 2014



PCBS: Emissions to Air, 2014

Introduction

Green House Gas Emission inventories are important environmental statistics. An emission
inventory gives an overview of emissions of various emittants per source and/or sector. It may
cover a certain region or the whole country.

The State of Palestine encounters many threats related to the climatic change; these threats
affect water supply, agricultural productivity, biodiversity, human health and the economy.
The potential consequences of climatic change radically in light of the gradual desertification
and increased resources degradation and scarcity.

Climatic change is a global problem, and addressing it is a global responsibility. Developed
countries, which are responsible for the greenhouse gases accumulating in the atmosphere,
should take the lead in reducing greenhouse gas emissions. Developing countries, including
Arab countries should adopt low-emission development strategies, including strategies for the
reduction in energy and water consumption and the production of waste.

The main objective of this report is to provide estimations and calculations of emissions in air
in Palestine. The methodology depends on the source of pollution and is classified into:

Emissions from energy

Emissions from industrial processes and product use (IPPU)
Emissions from agriculture, forestry, and other land use (AFOLU)
Emissions from waste

This report is divided into three chapters: the first chapter defines the main findings of the
report. The second chapter explains the methodology of data collection and tabulation, in
addition to details regarding data quality and estimates of data sources. The third chapter
covers the concepts and their definition.

June, 2016 Ola Awad
President of PCBS
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Chapter One

Main Findings

This chapter presents the main findings of emission calculations in Palestine for the year 2014
beside the time series data for the years 2006-2014.

1.1 Greenhouse Gas (GHG) Inventory for 2014

In 2014, Palestine emitted 4,614,850 metric tons CO, eq., that's mean Palestine’s emissions
per capita are approximately 1.014 tons CO; eq., where as this figure was 0.8 ton/ capita in
2011. The state of Palestine’s emissions per capita are significantly lower than its neighboring
countries. The list below provides the approximate per capita emissions of these countries in
CO,, equivalents for comparison:

Table 1: Per capita emissions of CO, in Palestine and neighboring countries

Country Population Emissi(c):rés; 2:T capita Year
Palestine 4,550,368 1.014 2014
Egypt 66,137,000 2.9 2000
Syria 21,533,000 3.7 2005
Lebanon 4,160,000 4.4 2000
Jordan 5,600,000 5.1 2006
Israel " 10.7 2007

Source: Countries communication reports
... data not available

1.1.1 Emissions of CO,, CH4 and N,O

The amount of carbon dioxide emitted from the energy, agriculture and solid waste sectors
during 2014 was estimated at around 3.18 million tons, whereas the amount of methane
emitted was estimated at around 852.4 thousand ton of CO; equivalent, and the amount of
N,O emitted was 582.1 thousand ton of CO, equivalent.

Greenhouse Gas Inventory for 2014 by Emittant (Thousand ton of CO; eq.)

N20
13%

COo2
69%

CH4
18%
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Concerning the distribution of the Greenhouse Gas Inventory for 2014 by sector, it was
distributed into 3,309.58 thousand tons of CO, eq. emitted from the energy sector, 503.65
thousand ton of CO; eq. from agriculture and the remaining 801.62 thousand ton of CO, eq.
from the solid waste sector (open burning of solid waste).

Greenhouse Gas Inventory for 2014 by sector (Thousand ton of CO; eq.)

Solidwaste
18%

Agriculture Energy

11% 71%
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Table 2: National greenhouse gas inventory, 2014

Categories CO; CH,4 N2O CO | NOx | NMVOCs | SOx
(Gg) | (Gg) | (Gg) | (Gg) | (Gg) (Gg) (Gg)
Total National Emissions and Removals 3,180.3 40.6 1.9 NE NE NE NE
1- Energy 3,211.9 2.4 0.2 NE NE NE NE
1.A - Fuel Combustion Activities 3,211.9 2.4 0.2 NE NE NE NE
1.A.1 - Energy Industries 244.6 0.0 0.0 NE NE NE NE
1.A.2 - Manufacturing Industries and Construction 52.1 0.1 0.0 NE NE NE NE
1.A.3 - Transport 2,364.9 0.4 0.1 NE NE NE NE
1.A.4 - Other Sectors 550.4 1.9 0.0 NE NE NE NE
1.A.5 - Non-Specified 0.0 0.0 0.0 NE NE NE NE
1.B - Fugitive emissions from fuels 0.0 0.0 0.0 NE NE NO NO
1.B.1 - Solid Fuels 0.0 0.0 0.0 NE NE NO NO
1.B.2 - Oil and Natural Gas 0.0 0.0 0.0 NE NE NO NO
2 - Industrial Processes and Product Use NO NO NO NE NE NE NE
2.A - Mineral Industry NO NO NO NE NE NE NE
2.B - Chemical Industry NO NO NO NE NE NE NE
2.C - Metal Industry NO NO NO NE NE NE NE
2.D - Non-Energy Products from Fuels and Solvent NO NO NO NE NE NE NE
2.G -LJSteher Product Manufacture and Use NO NO NO NE NE NE NE
3 - Agriculture, Forestry, and Other Land Use -31.6 8.7 1.1 NE NE NE NE
3.A - Livestock 0.0 8.7 0.0 NE NE NE NE
3.A.1 - Enteric Fermentation NO 7.6 NO NE NE NE NE
3.A.2 - Manure Management NO 11 0.0 NE NE NE NE
3.B - Land -31.6 0.0 0.0 NE NE NE NE
3.B.1 - Forest land -31.6 NE NE NE NE NE NE
3.C - Aggregate sources and non-CO2 emissions 0.0 0.0 1.1 NE NE NE NE
sources on land
3.C.4 - Direct N20 Emissions from managed soils NE NE 11 NE NE NE NE
3.C.5 - Indirect N20O Emissions from managed soils NE NE 0.0 NE NE NE NE
3.C.6 - Indirect N20O Emissions from manure NE NE 0.1 NE NE NE NE
management
3.C.7 - Rice cultivations NE NO NE NE NE NE NE
3.D - Other 0.0 0.0 0.0 NE NE NE NE
3.D.1 - Harvested Wood Products NE NE NE NE NE NE NE
4 - Waste 0.0 29.5 0.6 NE NE NE NE
4.A - Solid Waste Disposal 0.0 134 0.0 NE NE NE NE
4.B - Biological Treatment of Solid Waste NO NO NO NE NE NE NE
4.C - Incineration and Open Burning of Waste 0.0 0.0 0.0 NE NE NE NE
4.D - Wastewater Treatment and Discharge 0.0 16.0 0.6 NE NE NE NE

Gg: Giga gram which equals 1000 ton
NO: Not Occurring
NE: Not Estimated

[15]
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Table 2 is the standard reporting table of direct and indirect GHG emissions. The table
provides a complete list of direct GHGs in each sector for the year 2014.

1.1.2 Emissions from Illegal Israeli Settlements

Data showed that there were 150 Israeli settlements in the West Bank by the end of 2014,
lodging over 599,901 settlers. According to data of Israel’s second national communication,
the emissions per capita were 10.7 tons of CO; eg. in 2007. From these data, the emissions of
Israeli settlers in Palestine were estimated at 6,418,941 metric tons of CO, eq. Israeli
emissions on Palestinian land are higher by 140% than the total emissions of the state of
Palestine.

1.1.3 Indirect GHGs and F-Gases

The emissions of the indirect GHGs (CO, NOx, NMVOCs and SOx) in table 2 have not been
estimated. It is unnecessary for Palestine to estimate and report on such emissions, as they are
a non-Annex | country, another reason for not calculating these emissions is the absence of
their emission factors.

Moreover, the national communication recommends that each country also include a table on
the national greenhouse gas inventory of anthropogenic emissions of HFCs, PFCs, and SF6;
see Table 3. In Palestine, emissions of F-gases will arise from a range of sources (such as air
conditioning, and refrigeration) but no activity data are available on these to make accurate
estimates or to quantify these emissions. However, it is the view of the Palestine GHG
inventory team that the emissions from sources using F-gases will be very small both in
absolute terms and as a GWP weighted fraction of the national total emissions. This view is
based on the fact that typically total F-gas emissions are approximately 1 to 3 % of national
net GWP weighted emissions.

1.1.4 Overall GHG emissions time-series, 2006-2014
The table and figure below show the overall emission trends from 2006-2014 in Palestine.

Table 3: Overall GHG emissions by Year (1000 ton CO, eq.)

Overall GHG emissions (1000 ton) Overall GHG
Year emissions (1000

Net CO, CHgs N20O ton COz eq.)
2006 1,510.6 334 1.7 2,739.9
2007 1,479.6 33.6 1.7 2,710.7
2008 1,374.4 33.9 1.7 2,620.3
2009 1,779.2 34.0 1.7 3,026.6
2010 2,049.7 35.7 1.5 3,276.5
2011 1,900.2 38.2 1.7 3,226.3
2012 2,059.3 38.5 1.7 3,380.6
2013 2,294.7 385 1.6 3,612.0
2014 3,180.3 40.6 1.9 4,614.9

[16]
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Overall GHG emissions by Year (1000 ton CO, eq.)
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Emissions steadily increase over time but there is no direct relationship between time and
emissions mainly because the majority of emissions come from fuel combustion in the energy
sector and the consumption differs from year to year. Many variables control the fuel
consumption such as the variability in the seasonal temperatures, the situation in Gaza, the
unmeasured quantities of fuel used and other statistical differences between fuel supply and
demand.

The energy and waste sectors are the main drivers of that increase as the emissions from the
AFOLU sector decrease over time. The use of fuel in the energy sector is responsible for
driving the increase of CO, while activity in the waste sector (including waste disposal and
wastewater treatment) is responsible for driving the increase of CH,.

One explanation for the overall rise of emissions in Palestine is the increasing population,
which drives increasing energy consumption in general, as well as emissions from increasing
transportation activity. Moreover, with a growing population, waste disposal and wastewater
generation increase as well. However, wastewater is responsible for the main increase in CH,4
emissions. Wastewater treatment is not yet fully regulated and the wastewater treatment
systems are in some cases old and poorly maintained. Waste disposal has been to some extent
controlled with the introduction of new sanitary landfills, the closing of old dumpsites and the
banning of illegal dumping.

1.2 Greenhouse Gas Inventory by Sector

1.2.1 Emissions from Energy

During 2014, the energy sector emitted 3.31 million ton of CO; eq. and dominates the GHG
emissions in Palestine. Within the energy sector, CO, emissions dominate, with relatively
very small emissions of CH4 and N,O. All the emissions arise from the combustion of fuel.

[17]
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Emissions from the energy sector by Emittant, 2014 (1000 ton CO, eq.)
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Within the energy sector, the subsectors that contribute to GHG emissions are the following:

Transport: Emissions from transport are almost half of all energy sector emissions (73%).
It is important to note that the estimates are only for the road transportation sector. There
IS no domestic aviation in Palestine.

Other Sectors: The “Other sectors” subcategory is the second largest contributor to GHG
emissions in the energy sector. It refers to energy use in the commercial/institutional (2%)
and residential (98%) sectors as well as emissions from stationary and off-road vehicles
and other machinery for the Agriculture/Forestry industry. Emissions from the
Agriculture/Forestry sector are negligible.

Energy Industries: The energy industry sector contributes 8% of emissions in the energy
sector. This refers specifically to electricity generation only.

Manufacturing industries and construction: The emissions reflects the aggregated
emissions from all relevant industries in Palestine and contribute very little to the overall
energy emissions.

Agriculture /Forestry / Fishing: Emissions from fishing vessels are trivial and have not
currently been included in the inventory.

Emissions from the energy sector by subsector, 2014 (1000 ton CO, eq.)

Energy Industries
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18.1%

Transport
72.8%
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Time-series for energy sector 2006-2014

The time series for the energy sector shows an overall increasing trend in emissions. The
activity data for all the years 2006-2014 comes from Palestine’s Energy Balance provided by
PCBS. The main GHG driving this increase in emissions is CO,. A potential explanation for
the increasing trend is the growing population and hence the growing use of transportation as
well as the increased energy use from residential.

Table 4: GHG emissions from Energy Sector by Year (1000 ton CO; eq.)

Vear GHG emissions (1000 ton) GHG emissions
Net CO, CHq ‘ N,O (1000 ton COz eq.)
2006 1,541.36 1.02 0.05 1,578.50
2007 1,510.25 1.14 0.05 1,550.38
2008 1,404.87 1.08 0.05 1,443.53
2009 1,809.55 1.35 0.06 1,857.82
2010 2,080.06 2.14 0.09 2,151.70
2011 1,930.85 2.04 0.08 1,997.73
2012 2,090.28 2.00 0.08 2,156.93
2013 2,330.54 2.01 0.10 2,403.54
2014 3,211.92 241 0.15 3,309.58

1.2.2 Emissions from Industrial Process and Product Use (IPPU)

Palestine has no “heavy industry”, and some, but not extensive, “light industry”. Palestine
conducted an analysis of the type of industries that are present in the countries, ranking them
by number of employed persons, number of enterprises, sum of fuel and oil use, and sum of
electricity use. The aim was to identify the major industries in Palestine, and find out whether
they could emit GHG — as process emissions. Two of the industries present in Palestine that
could produce emissions are the “manufacture of food products” and “manufacture of basic
metals.” However, none of these industries are mentioned in the IPCC 2006 guidelines as
having direct GHGs emissions.

Moreover, Palestine does not contain chemical, metals, or electronic industries. The 2014
inventory therefore does not include any emissions from this sector.

1.2.3 Emissions from Agriculture, Forestry and Other Land Use (AFOLU)

Net emissions in the AFOLU sector was estimated at 503.7 thousand tons of CO, eg. and is
the only sector where carbon sinks occur. There is a small net sink of 31.6 thousand tons of
CO; eq.

Emissions of N,O emissions dominate, followed by CH,4. Emissions of CH, arise from

manure management and enteric fermentation. N,O emissions arise from fertilizer
application to soils, and, from indirect emissions associated with manure management.

[19]
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Emissions from AFOLU sector by Emittant, 2014 (1000 ton CO, eq.)
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Within the AFOLU sector, the subsectors that contribute to GHGs emissions and removals are

the following:

e Land: Emissions and removals of CO, can occur in the AFOLU sector. To estimate the
emissions and removals the calculations were based on land areas that were stratified by
climate regions. Palestine identified all available data on land area, use, climatic zone and
vegetation type. The country was divided into three zones: West Bank including East
Jerusalem and, Gaza. Then, Palestine was segregated into five specific climate regions.
The climatic regions were:

1. Central Highlands region
2. Coastal plain (Gaza)

3. Eastern slopes region

4. Jordan valley region

5. Semi coastal region

These categories were then mapped to the nearest corresponding IPCC categories: Forestland,
Cropland, Grassland, Wetlands, Settlements and Other Land. See “Annex B: Supplementary
information” for more details. The current inventory does not account for land use changes, as
land use change data were not available.

e Livestock: Livestock in Palestine consists of dairy cows, sheep, goats, camels and poultry.
Sheep and poultry however are the two most dominant types of animals in Palestine.
These along with the other livestock are responsible for producing a significant amount of
methane. This is mainly due to enteric fermentation and manure management; there are
emissions of N,O from manure management also.

There are two kinds of manure management practices in Palestine.
1. The first where manure is allowed to lie as deposited and is not managed known as
“pasture/range/paddock”.
2. The second where manure is routinely removed and is applied to cropland or pasture
within 24 hours known as “daily spread”.

The type of manure management system greatly affects the amount of methane and nitrous
oxide emitted.

e Aggregate sources and non-CO, emissions sources on land: This subsector only produces
N.O due to the use of ammonium sulfate as a fertilizer.

[20]
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e Other: The “other” subsector refers to “harvested wood products” and represents a carbon
sink. The sink of carbon associated with harvested wood products is automatically
calculated from the quantity of wood, which has been disposed into SWDS from domestic

consumption.

Emissions from AFOLU sector by Subsector, 2014 (1000 ton CO; eq.)
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Time-series of emissions for AFOLU sector 2006-2014
The AFOLU contains both emissions and removals. The emissions of N,O and CH, are
greater than the carbon sinks which results in overall positive net emissions. However, net
emissions in the AFOLU sector decline over time. This is because N,O and CH4 emissions
overall decrease over time coupled with carbon sinks being more or less the same over the

period.

The decrease in N,O since 2006 could potentially be explained by using less fertilizer on the
land as a result of Israeli restrictions on the importation of some fertilizers, and the decrease in
CHy, since 2006 could be explained by improved manure management practices. The decrease
in carbon sinks since 2006 is explained by assuming land use change decrease over the years.

Table 5: GHG emissions from AFOLU Sector by Year (1000 ton CO, eq.)

GHG emissions (1000 ton) GHG emissions
Year (1000 ton CO;
Net CO, CHa N0 eq.)

2006 -33.83 9.43 118 528.75
2007 -34.07 8.73 115 506.85
2008 -34.28 8.26 117 501.15
2009 -34.45 7.28 113 469.46
2010 34.71 7.21 0.91 400.34
2011 -35.40 8.78 1.06 476.90
2012 -35.66 8.05 1.00 444.78
2013 -35.88 7.40 0.97 419.80
2014 -31.59 8.73 1.14 503.65

[21]
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GHG emissions from AFOLU Sector by Year (1000 ton CO, eq.)
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1.2.4 Emissions from Waste

In 2014, emissions in the waste sector were estimated 801.616 thousand tons of CO; eq.
Emissions of CH,; dominate, followed by N,O. Emissions of CH,; arise from waste
decomposition and wastewater treatment whereas N,O emissions arise during biological
nitrogen removal in waste water treatment plants. A very small amount of CO; is also emitted
which arises from the burning of waste.

Emissions from Waste sector by Emittant, 2014 (1000 ton CO, eq.)

CH4
7%

Within the waste sector, the categories that contribute to GHG emissions are the following:
Solid Waste Disposal, which produce methane.
Industrial waste.
Biological treatment of solid waste: This does not occur in Palestine.
Incineration and open burning of waste: Incineration of either medical waste or solid
municipal waste does not occur in Palestine. However, open burning of waste does and
contributes to CO2, CH4, and N20 emissions. The open burning of waste, although still
occurring, has decreased substantially since 2012. With illegal dumping sites closing
down and waste being shifted to legal landfills, waste burning has become a less common
method of waste disposal.

e Domestic wastewater treatment and discharge: Palestine uses different wastewater
treatment systems. Wastewater treatment and discharge arises from both domestic and
industrial sites and produces methane and nitrous oxide. Emissions of N2O are released
during biological nitrogen removal in wastewater treatment plants.

[22]
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Industrial wastewater treatment and discharge: Emissions from industrial wastewater
discharge from olive oil mills are also included.

Emissions from Waste sector by Subsector, 2014 (1000 ton CO, eq.)
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Time-series of emissions from the waste sector 2006-2014

The waste sector produces a significant amount of methane emissions, some nitrous oxide and
very little CO,. The trend in emissions from this sector is increasing and this is because with
a growing population, waste disposal and wastewater discharge are also increasing.

Table 6: GHG emissions from Waste Sector by Year (1000 ton CO, eq.)

Vear GHG emissions (1000 ton) GHG emissions
Net CO, CHa N,O (1000 ton CO2 eq.)
2006 3.11 22.94 0.48 632.70
2007 3.43 23.69 0.49 653.43
2008 3.79 24.51 0.51 675.58
2009 4.11 25.41 0.52 699.34
2010 4.38 26.37 0.54 724.50
2011 4.74 27.40 0.55 751.71
2012 4.69 28.46 0.57 778.90
2013 0.00 29.09 0.57 788.68
2014 0.00 29.45 0.59 801.62
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GHG emissions from Waste Sector by Year (1000 ton CO2 eq.)
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1.3 Key Category Analysis
Key categories are defined as the sources of emissions that have a significant influence on the
inventory as a whole, in terms of the absolute level of the emissions, the trend, or both.

These key source categories have been identified so that the resources available for inventory
preparation may be prioritized, and so that the best possible estimates are prepared for the
most significant categories that will help in defining areas of mitigations for proper mitigation
plans.

Both the level and the trend assessments have been completed, following the procedure set
out in the IPCC Good Practice Guidance (2000). This means that the categories that
contribute to 95% of the emissions have been identified. The emission estimates were taken
from the current inventory.

The table below lists the key categories, for 2014 and the base year, derived from the IPCC
Approach key category analysis.

Table 7: Key Categories Analysis for Palestine’s GHG Inventory, 2014

IPCC Category IPCC Category Greenhouse Effect* Percentage
code gas
1.A.3.b Road Transportation CcO2 LT 51%
1.A4 Other Sectors - Liquid Fuels CO2 LT 11%
4.D Wastewater Treatment and Discharge CH4 LT 7%
3.C4 Direct N20O Emissions from managed soils N20 LT 7%
4.A Solid Waste Disposal CH4 LT 6%
1A.1 Energy Industries - Liquid Fuels CO2 LT 5%
4.D Wastewater Treatment and Discharge N20 LT 4%
3.A1 Enteric Fermentation CH4 LT 3%
1.A4 Other Sectors - Solid Fuels CO2 LT 1%

*. L: Level Assessment, T: Trend Assessment
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Chapter Two

Methodology and Data Quality

This chapter presents the scientific methodology and quality procedures used in the estimates
of emissions to air from their various sources, including the data quality and procedures of
data quality.

The estimates of emissions to air is based on the 2006 IPCC Guidelines for National
Greenhouse Gas Inventories (2006 Guidelines). These guidelines were produced at the
invitation of the United Nations Framework Convention on Climate Change (UNFCCC) to
update the Revised 1996 Guidelines and associated good practice guidance, which provide
internationally agreed methodologies intended for use by countries to estimate greenhouse gas
inventories to report to the UNFCCC.2006.

2.1 GHG inventory limitations
In this inventory, Palestine estimated emissions of GHGs and removals of CO,. The GHGs
included in the inventory were:

e Carbon dioxide (CO,)

e Methane (CHy)

¢ Nitrous oxide (N,O)

From the following Sectors:

o Energy
Industrial Processes and Product Use (IPPU)
Agriculture, Forestry and Other Land Use (AFOLU)
Waste.

To calculate the Global Warming Potential (GWP) weighted emissions of each gas, each gas
IS given equivalent weight compared to CO,, Example: the GWP of 1 ton of CH, is equal to
the GWP of 21 ton of CO,, and so on. To calculate the GWP, the IPCC Second Assessment
Report (SAR) GWP weightings were used.

Table 8: GWPs used (IPCC SAR)

Gas CO, Equivallent (SAR)
CO2 1.0
CHa 21.0
N2O 310.0

2.2 Data Collection

To complete Palestine’s first complete GHG inventory, data was collected from various key
institutions: the Palestinian Central Bureau of Statistics (PCBS), the Ministry of Local
Governments, the Ministry of Agriculture, United Nations Development Program/Program of
Assistance to the Palestinian People (UNDP/PAPP), Birzeit University, and the Environment
Quiality Authority (EQA) in addition to field surveys and administrative records. Most of the
data collected has been Activity Data (AD); but in some cases Emission Factors (EFs) were
collected. Most effort was placed on identifying the AD rather than EFs primarily because

[25]
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there are adequate default EFs available, but the AD is country specific and needs to be
sourced from within Palestine.

2.3 Quality Control

Throughout the data collection and data management processes, Quality Control (QC)
measures were applied to identify and remove poor quality data or to identify where more
information about provided data was needed. These checks included, inter alia, checks on
time series consistency; inter comparisons of one data source with another, assessment of the
magnitude of data, checks of “reasonableness”, and checks of implied emission factors
against typical values.

Data quality

The United Nations Framework Convention on Climate Change (UNFCCC) asked the
Intergovernmental Panel on Climate Change (IPCC) to develop guidelines setting out the
approaches countries should take towards implementing “good practice” when developing a
greenhouse gas inventory. The goal of the guidelines is to assist countries in producing
inventories that are “accurate in the sense of being neither over nor underestimates so far as
can be judged, and in which uncertainties are reduced as far as practicable”.

It also upholds the values that an inventory must be transparent, consistent, comparable,
complete and accurate. Palestine has applied these guiding principles in the creation of their
GHG inventory. As this is Palestine’s first national communication, it has concentrated on
developing a complete inventory that is as accurate as possible.

Palestine has taken the following steps to comply with each of these overarching principles:

e Transparency: The GHG inventory for Palestine has been created in a transparent and
traceable way. “Master” spreadsheets in Excel were created for each sector to store and
process all the data and make the necessary calculations to “gap fill” where data was
missing. To ensure transparency, the master spreadsheets document all the assumptions
made, any emission factors used, and all data sources used.

e Accuracy: In an attempt to be as accurate as possible, country specific data was used
when possible instead of making simplified assumptions or using default data in the IPCC
software. For instance, in the waste sector, Palestine made an effort to gather the activity
data on waste arising between 2006 and 2013 as opposed to simply multiplying
population by IPCC default assumptions about waste generation/capita. Other examples
of country specific activity data are energy use, waste composition, and animal numbers.
However, in some instances where data was available for one year and not others, a range
of approaches have been used to gap fill and extrapolate. For example, data on land use
was incomplete and hence it was assumed that the land use in 2011 applied to all other
years in the inventory.

e Completeness: Given that this is Palestine’s first inventory, Palestine has worked hard to
create a complete inventory for all the sectors relevant to the country.

e Comparability: By using the IPCC methods, Palestine’s GHG inventory is comparable
with other inventories generated using these methods. This is important because it allows
Palestine to compare its inventory to other similar countries.

e Consistency: As the State of Palestine has developed a time series for its inventory, it has
ensured that the same method, methodology and assumptions were used where possible
across the time series. This helps ensure time series consistency.
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Uncertainties

To minimize uncertainty for this inventory, various QC steps have been taken as discussed in
the Quality Control section above. The accuracy of the energy statistics are important to the
accuracy of the GHG inventory. The RA/SA inter-comparison will be used to help reduce the
uncertainty associated with the energy statistics.

Reference/Sectoral Approach

Another important part of conducting QC for the GHG inventory is the calculation of a
reference approach (RA) inventory. This was done using the IPCC software. The RA
inventory is calculated to verify the emissions from the energy sector. According to the IPCC
the “RA is a top-down approach, using a country’s energy supply data to calculate the
emissions of CO2 from combustion of mainly fossil fuels”. The RA is then compared to the
results of the energy sectoral approach.

The comparison of the RA and sectoral approach (SA) for the energy sector in Palestine
showed a 13.8% difference. This difference is mainly due to energy statistics such as
statistical differences and uncertainty in fuel consumption and losses.

Table 9: Comparison of Reference and Sectoral Approach

Variable RA SA Difference, %
CO2 Emissions, (1000 ton) 2,768.6 3,211.9 13.8
Energy Consumed, (Tera Joul TJ) 39,258.1 44,743.9 12.3
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Chapter Three

Concepts and Definitions

Solid Waste Burning:
Outdoor burning of wastes such as lumber, used textiles, and others.

Agriculture Waste:

Waste produced as a result of various agricultural operations. It includes manure and other
waste from farms, poultry houses and slaughterhouses; harvest waste; fertilizer run-off from
fields; pesticides that enter into water, air or soil; and salt and silt drained from fields.

Household Waste:

Waste material usually generated in the residential environment. Waste with similar
characteristics may be generated in other economic activities and can thus be treated and
disposed together with household waste.

Nitrogen Oxides (NOx):

A group of highly reactive gases that contain nitrogen and oxygen in varying amounts. Many
of the nitrogen oxides are colorless and odorless. The common Emittant nitrogen dioxide
(NO2) can often be seen combined with particles in the air as a reddish-brown layer over
many urban areas. Nitrogen oxides are formed when the oxygen and nitrogen in the air react
with each other during combustion. The formation of nitrogen oxides is favored by high
temperatures and excess oxygen (more than is needed to burn the fuel). The primary sources
of nitrogen oxides are motor vehicles, electric utilities, and other industrial, commercial, and
residential sources that burn fuels.

Nitrous oxide (N,O):

A powerful greenhouse gas emitted through soil cultivation practices, especially the use of
commercial  and organic fertilizers, fossil-fuel combustion, nitric acid production, and
biomass burning. One of the six greenhouse gases to be curbed under the Kyoto Protocol.

Emission:

Discharge of Emittants into the atmosphere from stationary sources such as smoke stacks,
other vents surface areas of commercial or industrial facilities, and mobile sources, for
example, motor vehicles, locomotives and aircraft.

Carbon dioxide (CO,):

A naturally occurring gas, and also a by-product of burning fossil fuels and biomass, as well
as land-use changes and other industrial processes. It is the principal anthropogenic
greenhouse gas that affects the Earth’s radiative balance. It is the reference gas against which
other greenhouse gases are measured and therefore has a Global Warming Potential of 1.

Equivalent CO, (carbon dioxide):
The concentration of carbon dioxide that would cause the same amount of radiative forcing as
a given mixture of carbon dioxide and other greenhouse gases.

Greenhouse gas:

Greenhouse gases are those gaseous constituents of the atmosphere, both natural and
anthropogenic, that absorb and emit radiation at specific wavelengths within the spectrum of
infrared radiation emitted by the Earth’s surface, the atmosphere, and clouds. This property
causes the greenhouse effect. Water vapor (H20), carbon dioxide (CO2), nitrous oxide
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(N20), methane (CH4), and ozone (O3) are the primary greenhouse gases in the Earth’s
atmosphere. Moreover there are a number of entirely human- made greenhouse gases in the
atmosphere, such as the halocarbons and other chlorine- and bromine- containing substances,
dealt with under the Montreal Protocol. Besides CO2, N20O, and CH4, the Kyoto Protocol
deals with the greenhouse gases sulfur hexafluoride (SF6), hydro fluorocarbons (HFCs), and
per fluorocarbons (PFCs).

Methane (CHy):

A hydrocarbon that is a greenhouse gas produced through anaerobic (without oxygen)
decomposition of waste in landfills, animal digestion, decomposition of animal wastes,
production and distribution of natural gas and oil, coal production, and incomplete fossil-fuel
combustion. Methane is one of the six greenhouse gases to be mitigated under the Kyoto
Protocol.

Ozone (Ogy):

Pungent, colorless, toxic gas that contain three atoms of oxygen is each molecule. It
occurred naturally at a concentration of about 0.01 parts per million (p.p.m) of air. Levels of
0.1 p.p.m. are considered to be toxic.

Carbon Monoxide (CO):

Colourless, odourless and poisonous gas produced by incomplete fossil fuel combustion.
Carbon monoxide combines with the hemoglobin of human beings, reducing its oxygen
carrying capacity, with effects harmful to human beings.

Sulphur Dioxide (SO,):
Heavy, pungent, colorless gas formed primarily by the combustion of fossil fuels. It is
harmful to human beings and vegetation, and contributes to the acidity in precipitation.

Suspended Particular Matter (SPM):
Finely divided solids or liquids that may be dispersed through the air from combustion
processes, industrial activities or natural sources.

Particulate:
Fine liquid or solid particles, such as dust, smoke, mist, fumes, or smog, found in air or
emissions.

Organic compounds:

Compounds containing carbon (including carbonates, bicarbonates, carbon dioxide and
carbon monoxide) that form the basis of living mattes. In domestic sewage, organics one
mainly metabolic wastes of faeces or urine plus grease, detergents and so forth.

Volatile organic compounds (VOCs):
Organic compounds that evaporate readily and contribute to air pollution mainly through the
production of photochemical oxidants.

Air Pollution Sources:

Activities that result in air pollution including agricultural activities, combustion processes,
dust producing processes, manufacturing activities, nuclear energy-related activities, spray-
painting, printing, dry-cleaning and so on.

Air Quality Standards:
Levels of air Emittants prescribed by regulations that may not be exceeded during a specified
time in a defined area.

[30]



PCBS: Emissions to Air, 2014

Emission standard:
Maximum amount of polluting discharge legally allowed from a single source, mobile or
stationary.

Air Emittants:

Substances in air that could, at high enough concentrations, harm human beings, animals,
vegetation or material. Air Emittants may thus of being airborne. They may consist of solid
particles, liquid droplets or gases, or combinations of these forms.

Hydrocarbons:

Compounds of hydrogen and carbon in various combinations that are present in petroleum
products and natural gas. Some hydrocarbons are major air Emittants, some may be
carcinogenic and others contribute to photochemical smog.

Charcoal:
Solid residue consisting mainly of carbon obtained by the destructive distillation of wood in
the absence of air.

Fossil fuel:
Cool, oil and natural gas. They are derived from the remains of ancient plant and animal life.

Municipal Solid Waste (MSW):

Municipal waste is generally defined as waste collected by municipalities or other local
authorities. However, this definition varies by country. Typically, MSW includes: household
waste¢ garden (yard) and park waste; and commercial/institutional waste.

Hazardous waste:

Waste oil, waste solvents, ash, cinder and other wastes with hazardous nature, such as
flammability, explosiveness, causticity, and toxicity, are included in hazardous waste.
Hazardous wastes are generally collected, treated and disposed separately from non-
hazardous MSW and industrial waste streams. Some hazardous wastes are incinerated and
can contribute to the fossil CO, emissions from incineration.
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