"m Check for updates

Journal of Climate Change Research 2023, Vol. 14, No. 6-1, pp. 715~726
DOI: https://doi.org/10.15531/KSCCR.2023.14.6.715

= WESK B2 247tA iEF 4PES fet F4 9ot |3
- =RHA & HE-STATE SEHCE -
OFEIEI - 2" - HAO[™ - OJHA™ - RHA™ . 0T . AQE"
TIPS SFEMENEE MM, RIS MERIRIITA SIS, RRARIIISIY ARICTEITAIE] IARITEY
: H

TRITHEl SRAMENZEIT AT, R SRIGTE] HIOIE, OISHTHE HIO|QAABES YA,
U DEfel SAMERESNE I

Strategies for estimating greenhouse gas emissions in inland wetlands:
Classification systems and emission factors

ookt

Lee, Jeong-Min* - Kim, Hyung-Sub** - Choi, Sol-E™ - Lee, Youngjin**** - Chu, Yeounsu™ - Lee, Woo-Kyun and
Son, Yowhan™"""T

“Integrated M.S./Ph.D. Student, Dept. of Environmental Science and Ecological Engineering, Korea University, Seoul, Korea
“Research Professor, Institute of Life Science and Natural Resources, Korea University, Seoul, Korea
"Postdoctoral Fellow, Forest ICT Research Center, National Institute of Forest Science, Seoul, Korea

“M.S. Student, Dept. of Environmental Science and Ecological Engineering, Korea University, Seoul, Korea

" Junior Researcher, Wetlands Research Team, National Institute of Ecology, Seocheon, Korea
"Ph.D. student, Dept. of Biological Sciences and Bioengineering, Inha University, Incheon, Korea
" Professor, Division of Environmental Science and Ecological Engineering, Korea University, Seoul, Korea

ABSTRACT

Wetlands store carbon in vegetation and soils, while also emitting greenhouse gases such as methane and nitrous oxide.
However, there is a lack of research on estimation of greenhouse gas emissions from wetlands, leading to high uncertainty
and low accuracy of quantification in national greenhouse gas inventories. To improve the accuracy of assessment, it is
necessary to develop country-specific emission factors that account for unique environments. This study aimed to propose a
classification system for wetlands and establish an emission factor development plan. We assessed wetlands based on wetland
type (vegetation, bare ground, agricultural land, water body, etc.) using data from the 4th General Survey on National Inland
Wetlands (2020) and Basic Survey on Inland Wetlands (2022). We also identified a methodology for quantifying emissions
in wetlands by reviewing the IPCC guidelines. Furthermore, we analyzed national inventory reports (NIRs) from major Annex
I countries to evaluate the current tier levels and the application of emission factors. We proposed classification system based
on the presence of water and vegetation. Also, we established goals for developing country-specific emission factors and
described the data required for the development process. These findings will contribute to the development of a framework

for accurate and reliable estimation of greenhouse gas inventories in wetlands for governments and other management agencies.
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SA A A= A EGe] B2 49 ©AE AAgt
tH(Poulter et al., 2021) StH 7] 3 H¥Stof] 9J3f 7| 20] =
OFX| AL EQFS] ft F71o] W}glol| whet 52| Bl A
o] &4 HjEo] 7H5d A o= ASEo| $X9 2ATIA
Miage Aushs A9 Fadol AxHET ot
(Carnell et al., 2018; Poulter et al., 2021). 18} 5% 9]
AN MiEF2 A AR A /Y 9 uE 24,
EY 54 5 UUT 8919 9FE HenE =9 &
g4 Aol F(Tangen and Bansal, 2020). A AJEf A 2]
EAT HEo] gdtt $4 R30A +3E 247
&g B A9 £502 Qlsto] 57F 247EA Wl
Ef AoAe A FEY 4 Fo] B FEo] Hlst
of dutygor ur}

2022 =7} 2A7FA QIHIED] iAo BEH 22
L}a} HA9] CHy #iEH2 2006 IPCC 7Ho] =19

o AAIE AR Eo E}E‘r 718 W& SAS2t
?l—‘o— AFA(FA, 74, Fold) HES &85to] =&55
ATHGIR, 2022; IPCC, 2006). 1311/]' IPCC 7}olE=&}el
oA AFoh= 712 WiEFFAsE =W f9 | A
TA B4 RG] ol FAlo) g4 HiE AEE
Z3zF o7 1A goug Ao &ae AL 4
o] BalaAo] ot SHAIZ 7FATHMin et al., 2022).
TH, ] QIQREAI(AEe AR FHio] ZAH 9IF
EAo) SATs WERES 2T AT L S
= H{} 1 91}(Kim, 2007; Kim and Na, 2013), A&75E A
S L= sto] =7t &9 HiET Aol &85
ojHr}.

Wb LAk AMEE SAZLS W& siofEg

at o
AR 289 S g0 Yoot dad A £
SHoF FTHGIC, 2022), SA7Is L] 149 4L
wol7] NS U] EEAe] LA WE 4

ru[o ru

I Ae =7 2ATEA vE-FASOlsE =
7} Wi&-&5A4) Jido] EQsitt 2022 A5 9]
2 FEEEY EFSIISE S54SR, dxd Egw

& AR Bt 2 iR FSASRT A Bt 9o
U YESAY AHgol &8 4 e =71 HiE-EA
T NEEA A

FAIE 5P, A4, *‘:H‘:‘Bl AA0] A= A9 5 HF
gt fgoz FREEY 4 &
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Mol Aolz Qlstd AZlA HiEoM} 3 chEch
(Sharma et al., 2021). WEhA &R 7O Ao &85
7} % EAGE AsIe] S S S $8E
2As WiE BHS 495 UGT & Ut ERAAS
Hela v A RS Sgsi 39o] Wasit
27} WjE B4AS Aol e A7 Qlgo] 41
HER, 2A7A HiE HFo] 2 FEe WA Adska
HiE HFo] 2A] 2 FES SAE R HEsto] /&Xé
9] &AAE =of Yrtof Shth(Han et al., 2017). 1Y
HWEsA19] A A= 9= 2*‘4_7}’“ HEds 9
A7E wElste] AMFEE MEFE wefstr] oS¢
o, 9] 24A7A dRlER] Ba /\}EﬂoﬂfﬂE A7 =
(Aol &, HpA] 247 g S)o dsiAT 24

Thes il EeEE 2t Q7] Ghgel] W& wFo] J|uke
M9 EF0] B8] oA Wt B A7e F

i

v HEsA12 +3d (o} A=A, A 5) BA HlEE
Borsha 43 A WHEAE §9 734 iS

w7 Hg Ausierh. Ee LA Qe 440
XPSOJ IPCC 7tol=eila} 9] 247tA QIHE:] Bl
A= H]-E}o 2 ARYSIEY AbY 5 9 27 HiE-S

skl 5 SAVLA D A3 48T 4 9
WEsA ERAA R BAY B} REgA A

2.1. Y USSEX /3
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20 YEEA f9E WAL A4 AIYREA o
HE2AK2020)2F WSEHA] 7|22AH2022) ARE HRO
2 L= Z5}%tH(National Institute of Ecology, 2020, 2022).
ou} AU ATYREA] AEAH BARY EAE
£ 4438 Bz AelE@re, e, U
ZA9, F449, Fe9Ed 5HHE WESA Hye EF
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2.2. X 82 IPCC 7|0|E2t01 £ [ S7H447l=) & HSEA F 2l
APgol Ap=re] $73E Htdsto] =& H7t wiE A
HA F& AFY 7tol=ElE& Algshs 2006 IPCC 7+ 2 Age w2 Yo], Y, u, AA Fjuth
o] =2}Q1(2006 7Fo]=2}Ql), 2006 IPCC 7to] =2kl =7}t =)9] 2022 27} LAVIA QHED] HIAS BA5HY
Ed7ke AR w7 FEel o RIAQOL EA o o vgoz by s o9l RRAA, 4
H3ZA]), 2006 7Fo]=2tQ1 2019 IPCC AR 7RAH 1A WP 9l 1R 2z Ago] E8H HjE 3R
(2019 7tol=ehe] AAE CO, 9 CH, Hi& - E==F AF shorsl 9.
44 E APgo] 83t wiESFASE geleidt
(IPCC, 2006, 2014, 2019). IPCC 7}o]|Ea}ol 2 %3] Ax 3 2
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Shp, 2 Aol M 2y ofekx) WAo] 28] o} 2}
2AZEA QIMIER] ARYolA A= QUS2 1E5Ho A4z} ALHFESA et Z/\]-(2016 - 2020)0ﬂ1ﬂ 8
4 HAE olHAE AlQlRt HWESAZ . g 2y JEax] 938 WAl gaw 429(58.6%)T}
2 A Af0] 9l 2 9(33.9%)0] WELA Q] EES 225t

2.3. F9 BEM |1 =71 4PY ALl gom, 79 AAoJA Axo] 9 z|clo] AX HE
715K HUNFCCO)] 37k @47k ollige) m =4 A9 40% VJ%HZL 1‘6?3‘;4(%12 D. %;deoﬁ
JLA(NIR; National Inventory Report)E A&t F<454] 2, 95 d d9 dRE ddeR a3E WESA

Table 1. The area of wetlands classified by wetland types derived from the 4th general survey on national
Inland wetlands (2016 ~ 2020).

Area (km®)
. Youngsan Nakdong Geum
Han river . . . Gangwon Sum Percentage (%)
river river river

Non-woody
. 218.07 188.50 240.41 313.18 246.80 1206.96 31.4

Vegetation vegetation
Woody vegetation 20.15 13.10 24.44 14.45 23.81 95.95 2.5
Ecological park 0.27 0.51 0.98 0.13 0.88 2.77 0.1
Parking lot 0.23 0.05 0.09 0.24 0.15 0.76 0.0
Levee 6.26 3.61 0.00 7.14 9.29 26.30 0.7

Atrtificial bare

Greenhouse

ground o 0.37 0.01 0.85 0.05 0.00 1.28 0.0
cultivation area
Dam / Weir 1.09 0.81 0.96 1.18 1.51 5.55 0.1
Etc. 5.53 4.07 6.02 7.80 5.23 28.65 0.7
Sand 19.97 6.82 15.50 18.23 43.24 103.76 2.7
Natural bare Gravel 6.39 11.34 7.47 491 17.89 48.00 1.2
ground Clay 7.87 0.72 0.54 1.46 0.09 10.68 0.3
Etc. 5.53 7.35 0.00 0.00 4.62 17.50 0.5
Agricultural Paddy field 1.58 2.57 0.50 17.18 0.89 22.72 0.6
land Upland field 1.27 3.76 5.11 5.67 1.72 17.53 0.5
River 301.27 179.88 337.63 289.58 173.17 1281.53 333
Water body

Lake 129.04 261.38 164.76 296.06 122.45 973.69 25.3
Sum 724.89 684.48 805.26 977.26 651.737 3843.627 100
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7122 H2022)0] WEWH AlEFE Fols R
(107.8 km*)o] 7Fg Q& HAS 2}

(64.1 km?), HEURZLEH(17.4km’) £08 Y&
AFA| 5 T

3.2. X && IPCC 7io|=2}2l

AulA 07  AFOLU(Agriculture, Forstry, and Other
Land Use) #0F= 2006 7}o]|=2}Qlo] APYHI &} 7|2
& FASE 2019 7ho|EgiRlofA XAlgtst= Zo]
YrFA oL}, SA] F79] 7% 2006 7Ho|E=elof A 4HY
W Eo] HoetA AAIEA ot 2013 FA| HFA,
2019 7Fo]E&}QIo) A AHukA ol /A o] o]=ojF T} ZF 7}
ojlEgiRl2 FAY AR 53 9 APIFEE AP AT 7
2 W& SFASTE AT

IPCC 7to|=gielof| whe} AFY Q] 4=3&(Tier)> AHHH
£ WiE-S5AsY] sk Fxo] wEk A dA=
FEEL=d Tier 12 IPCC 7lo|EdQloA Al&3dt= 7]
2 & EFFASE F8ote 7Y s B Eo|H,
Tier 2= =71oA 71dE =7F 1|9 viE SFASTE
A &5t WHEC|L, Tier 3= ZEY 52 €85t A
= @99 B4 AR wHIkES Y5t 7P 1kskd
R Eolt}h. &3, IPCC 7ho|EdRlE EA] Z-8of osf
e 2AVEA HiE S APYo] x3sh7] {5t &
A& 209 ARE AH7HA] FAE FAH FAGEAZE
FAE FA)L} 20 Holl= FA7F ofH AT BFEX] 9
A 8" FAEEANAN 8" FAHE TR

2006 7Fo| =gkl A& HE = ogx| 9 HA]
2 FEFA 2006 7Ho] =2kl H=A]9] CH, Hﬂgak
ARgo] gk FA1AR] HES AFokA] o, F
(Appendix 3)°] CH, Hi&= A4} 7|2 vj&- %—’Fﬁﬂ
5 ASSFATHEq. D).

bu o

201349 5] BE3AoAE AeE WE 7] ES A3
28 f7] EY, AUEA, WEEA 77 EY, "5 A
208 FAH A it AFgRHEES Ak A

bEA0l didiA= Bol ez,

JIAMF7]E(Dead Organic

CH,emissionswwgood = P * E(CHyuy

CH emissionSwwood =

P = ice-free period, days yr'

B zol - 097 - 22

-6
° Aﬂaudﬁtatalfsurfuce * 10

rior

Agssict vlol o) w mvﬂg 4
2006 7hol=Rle] APERIREER]  EE5&4W(gain-loss
method) E+= =2 x}o|H(stock-difference method)S Z-&
olo] AMYSIES WHAISFATHEG. 2, Eq. 3, and Eq. 4). 2013
FA H3AE SA0NA Al Aol oJ3t Hio] QufA 9l
TAMZIE g4 £4] #skgo] 4 RIES AARE A
Aol 7| & FArE AUSEA9 PIlrHRO)
A vlo] Ol RS, Ba B8, ARATE 1],
BA|RUE, TAGNE Bh 2HF 5 AT
2019 7olE2RLE W4AE AA0} 71eh +ol(A,
£ 508 FEs] APYUE L 2 W FH
52 AABGT. EFE, 2006 FFolSeele] B2 A4
9442 CH, WS APYEE 2 )8 a2
& FAlslelo] AlFotHTtH(Eq. 5, Eq. 6, and Eq. 7).
2019 Zjo]=2tele] RES AE HAo fo B4 U
By 209 Dejstel LA NIEYS
l G-res ToolZ HIFL R HIE EFFAGTE =&0h=

HES AlABHIH.

=]
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3.3. 2 BEM | 371 4P Al

7 b As QHlED 4Hgo] B8 4 9
WARRE Teistel 449 AN BRAAS 755
oF], Aol H8Y & Uk Ft MiEFLAT 9

4 Tier 2 FFLR, fl= 4% IPCC 7}01‘:!‘4014 7|

[‘ll‘ 0 rr

£ Wz geASE A8dtel Tier | £202 459
THTable 1). 1], 52 5 &4 $2|A9 n=std 4
92 3= The $0% 49 24 A 2

)= 25 COz 1 CH,y ¥iE3E +745HH ol=

HeAMe 24t 7], 712 vilg 55 5 =4S

g &0l douARt, §4 SAIM=

o E TF 52 T AL F5 H wiEol &

SIER, M2 OE 247kA wiE V1A YT 5 Qe
1%

FEARe} W2 F4AGT 2757] gigelc,

total CH, emissions from flooded land, Gg CH4 yr'

E(CHy)uy = averaged daily diffusive emissions, kg CH, ha” day™

A_ flood_total _surface —
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total flooded surface area, including flooded land, lakes and rivers, ha
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Gain-loss method: 4Cy = 4Cs — AC, (Eq. 2)
(G,—¢) (Eq. 3)
Stock-difference method: A Cp= -
2 1
C=A*V*BEF+*D*(I+R)* CF (Eq. 4)
ACy = annual change in carbon stocks in biomass/dead organic matter, ton C yr'
ACs = annual increase in carbon stocks, considering the total area, ton C yr'
AC; = annual decrease in carbon stocks, considering the total area, ton C yr'1
C;; = total carbon in biomass/dead organic matter, ton d.m. ha’!
C;; = total carbon in biomass/dead organic matter, ton d.m. ha’!
C = total carbon in biomass for time t; to t,
A = area, ha
¥ = merchantable growing stock volume, m® ha’
R = ratio of below-ground biomass to above-ground biomass
CF = carbon fraction of dry matter, ton C (ton d.m.)’
BEF = biomass expansion factor
D = basic wood densities, ton d.m. m>
FCH4tat = FCH4res + FCH4d0w11stream (Eq 5)
FCH4res = a’(EY?(,H4 * A) (Eq 6)
FCHAdownslream = LY(EFCHA * A) ° R,] (Eq 7)

Fcu o = total annual emission (removal) of CHy, kg CHy yr!

Feyres = annual reservoir surface emissions of CHy, kg CHy yr'1

Fctt gownsiream = annual emissions of CH, originating from the reservoir but emitted downstream of dam, kg CH,4 yr'l

A = total area of reservoir water surface for reservoir, ha

EFcy, = emission factor for CHy emitted from the reservoir surface for reservoir, kg CH, yr!

R, = a constant equal to the ratio of total downstream emission of CHy to the total flux of CH, from the reservoir
surface, dimensionless

« = emission factor adjustment for trophic state in reservoir, dimensionless

=, 5d 59 I7HE A Qs fjRE9 =7k IPCC 7

ol=eele] 712 W& FHASE A83tel Tier | 5%

offf= 8 Amnex [ =7} F Tier 2 o]42] WHE0]
mEt 52 FEA 2AVIA HiEHS AS 2719

OF F4AY LUA WEFS FYSHec

54 9 £4 SFAO] Uk WESA L Aok
A9 Eha &2 WBFL v, HU} Zo] Tt el
24 AAZE T ol YAL, BET 5 Ak Tt S
FEASTE Y T Tier 2 208 Hustgct g
EXoA] A8 AL Ex A% net 48 A B4
o A= o] YRl vl Ot s, TALGIIE Tk FAFol
A8 Hoo] L LAtk ZPY(L; Immediately Lost)
2 A83te glo] YurKolgint.

NIRS| AIAE 7] 319 BFAA, ALY 52(Tien), A
o HgH HE FHASE BAT HgolthTable 2).

3.3.1. ==9|0]

290l wEo] At A9 ot & A0

27 wsike wgelsion, o vo] $3L 4
2%=(NE; Not Estimated)of] w2} 529 5+9] £ &
AAS NIR R0 HASHA] ekgfct. wo] xpeh=
EA &= F7HIEAY R AKNFIL; National Forest Inventory)
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o ZeHE g FF 7S 7|UtOZ Tier 3 HHEo| ub
2t Aokt SA2 FAE FA9 IAHRTET 7
EQF B4 Z7x #3ERe dojuhx] PSS (NO; Not
Occuring) 2.2 HstF o, AdX|oA H-&H FA]9
IARTIE 2 5] EG g F3 SRS Tier 1 ¥

22 g} A4g A EXQ IAIE ©h ST A
€ Aol BT HiEEHE AoR, 77 EYY ¥4 £3
Hil= gl= Ao® M35

[e]
=

542 549 59 /3= S A4, olftA|, 181

SHEB(water) 2 FLESFon, ZVHAGAIY CQlHIEF,
Color-InfraRed A&, Basis-DLM 52 =752 &-8-3
Aot Hio| @A, TARTIE, f7] EY, £V EGY &
A& 4 HolEE skl £Y-2 22| R 4HY
UHE 4 WS- FFASE E85to] Hio]| QuiAL} EQF
A 4 HIEEE A5t 4 A0 1E B
TEo| 1/3, 2EF7} 2/39 vBlE&R ERxJTHal 7151
Hio| QUi A BhA HAFE EEIlon, EX A& o|F
12d &t &4 S27o] F7lsittrt B e o =Edt
ol 7Hgotatt. R EFY] ©A 4 WSS BEX

3.3.2.

In

¢

oA ALH HA o hsiAet Agstion Ae A EoF
g4 SAFY A8 ¥ gh SAYY Kol W& VIt
od)o 2 o] AXtelgtt. 1 A, 53R, FFA,
E1 2A0] 9l (non-woody) HA AL EX| HLo u}

o S FAVh WS A0E, AYAS BE Aol
9(woody) HHNAE Ex| MG WE i HjZo]
s RO vekg,

3.33. O=

mlEe 549 5h9 §YL ofekA, AASA, WA
2 FEslgon, F54r FRlE BHEo 2t 44
Qe A A AdlEe, TNE EXE4 2
44199 27k EANE doleil 59 A4nE BEHA
th 293 B2 £49 59 99 kel EXlolg Wt
of W2 wa %4 wskE Attt A4l g o
Q&A9) ulolQula B FHeke @HzAL HlolE g}
A2 gAol oJat A4 wolomls WiEe AU vt
NS Fo ST 217 Aot Aoz HEHA

2]
O WIRHFO| A4 vlolQuA A &
and Megonigal (2017)9] WEFLA0]A T2 e B8
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stom, AAAR-ASHE Hl&2 IPCC 7|E2%H(IPCC,
20142 AEstAe. 133 AATIE B SEFS
olt) B A1g &l SAEIAEE IPCC Z1EgHIPCC,
20145 EEsto] Attt EY g4 S3 HIe
71E AT 2RAES 3 ?JO]'Oq S7HA A FEE (AL
5, QekAl, SV, BB, 5
Z35F¥HLu and Me gomgal 2017) n]=2] QM ED A
% Aol W= P, 24|, AFAL, 7TEEANA 4
o] e dUSAE A8E v g7 SFEAT

AR A A4go] Qe AfbEAE A8 w= ‘?_}iﬂ'
HEEe Aoz Yehkth 4219 CH, ¥i&F2 2019
7Fo] =219 Tier 1 H}‘ﬁioﬂ w2t FHEHRCH, 7 F
9] CH, HiE&TFS St =71 SHiEd= A=ttt

3.3.4. A9A

AAE $AY Y 99 35 9 e Zieke
HE (surface water)2} AE|Z], oot A4 5-& Egol=
HAAE FA 2 RSP0, AR o A9A
AR BAHS 294 EX ol§ BAE &85ttt #
5= 24 F

|

py
I
=il
e
=
I
el
oj
o
L
-
oX,
I i
R
o
2

P B g4 2HFL 002 7pgstgon, bt
o] QufA et ZAFL 650 ton C ha'!, §7] EF &4
222 240 ton C ha' (0-30 cm)E =7 = tH(Mathys

and Thiirig, 2010). AR GAE FX| oA Hlo] QujA,
IARTIE, 77 EY W g4 S| BislkelA] o=
ol 7Hgstelon, A FA9 /7] EY ©4 S3
S} Tier 2 HHEC] wet APYstich. BFEA o)A
A&H A9 &4 52 Halg2 A8 A 59| &4
SAF Aolg A 7I7H209) o2 Yol FASAH.
A9 CH, HiEHE 54 AR F3EE A HiE
ol A AR f3¥ WdE st Z=EsHt
(Hiller et al., 2014).

3.3.5. FHLICt

Aok $709] 319 L AR} olekAE T8
stRoH, @54 FEoe Ayt A5A ol H|o]
2~ (Canadian Reservior Database) At&2E ©o|835}tt 7j
Hehe 19939 015 S5l AA9l €O, Wl
Wt AFE FTEote] CO, HiE JAS =&5HL o] & o
T Aol &EstH. 71E9] A+ Am F éé ”o“ﬂ
Bl S Teiste] 25 ASAY ZAR B 34

H m{w
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Table 2. Wetland greenhouse gas inventory of Annex | countries (2022)

= Pl R Lo O - ERAN H HIE S E SHC= -

721

GHG

Nation Land-use class Pool Method applied EF Reference
category
Land rted to flooded Forest biomass
and converted to floode :
tand removal prior to Tier 3 M Environment and
an :
Canada CO, flooding Climate Change
Canada, 2022
Flooded land Surface of reservoirs Tier 2 CS
Biomass Tier 2 CS
Terrestrial wetlands CO, DOM Tier 2 & IL -
Mineral soils Tier 2 CS Federal Environment
Germany
Biomass Tier 2 & IL - Agency, 2022
Waters CO, DOM Tier 2 CS
Mineral soils NO -
Living biomass Tier 3 M
DOM and mineral
. NO -
soil
Wetlands remaining wetlands CO, Mires with ditches . D (IPCC,
Tier
- organic soil 2014)
Unmanaged wetlands
. . NA -
— organic soil
Living biomass Tier 3
ier - ;
- NFI recorded The Norwegian
Norway Environment Agency,
Living biomass 2022
. D (IPCC,
- grassland to Tier 1 & IL
2006)
wetlands
Land converted to wetlands CO, D (IPCC,
Dead organic matter | Tier 1 & IL
2019)
. . . D (IPCC,
Mineral soil Tier 1
2019)
. . . D (IPCC,
Organic soil Tier 1
2014)
Living biomass NE -
Wetlands remaining wetlands CO, DOM NE -
X Mineral soil NE - Federal Office for the
Switzeland Envi 2022
Wetlands remaining wetlands . . . nvironment,
X CO, Organic soil Tier 2 CS
- Unproductive wetland
Flooded lands CHy4 Reservoir Tier 2 CS
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Table 2. Wetland greenhouse gas inventory of Annex | countries (2022) (Continued)

GHG
Nation Land-use class Pool Method applied EF Reference
category
Biomass Tier 2 CS
Vegetated coastal wetlands CO, - - -
o Soil organic carbon Tier 2 CS
remaining vegetated coastal
D
wetlands CH, Net CH, flux Tier 1
(IPCC, 2014)
Biomass Tier 2 CS
Vegetated coastal wetlands b
converted to unvegetated open CO, DOM Tier 1
(IPCC, 2014)
water coastal wetlands
Soil organic carbon Tier 2 CS
Biomass Tier 2 CS
Unvegetated open water D
coastal wetlands converted to CO, DOM Tier 1
(IPCC, 2014)
vegetated coastal wetlands
Soil organic carbon Tier 2 CS
. . D
o Reservoir Tier 1
Flooded land remaining CH (IPCC, 2019)
flooded land ! Other constructed Tier 1 D (IPCC,
ier
waterbodies 2019) .
Environmental
usS Cs, Protection Agency,
D
Biomass Tier 2 2022
(IPCC, 2006;
IPCC, 2019)
CO,
Land converted to vegetated CS,
coastal wetlands DOM Tier 2 D
(IPCC, 2014)
Soil organic carbon Tier 2 CS
Soil Methane . D
CH,4 o Tier 1
Emissions (IPCC, 2014)
D
CO, Tier 1
) (IPCC, 2019)
Reservoir
. D
CH,4 Tier 1
Land converted to flooded (IPCC, 2019)
land D
CO, Tier 1
Other constructed (IPCC, 2019)
water bodies D
CHy4 Tier 1
(IPCC, 2019)

D: IPCC Default value
DOM: Dead Organic Matter
CS: Country Specific

EF: Emission Factor

M: Model

NA: Not Applicable
NE: Not Estimated
NO: Not Occurring
IL: Immediately Lost
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Fig. 1. The detailed classification system of inland
wetlands for national greenhouse gas
inventory.
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Table 3. Emission factor development plan for national greenhouse gas inventory in wetlands

Step Pool Emission factor Methods Required data
Reservoir age since construction (yr)
Averaged daily CO, G-res model Temperature factor derived from air temperature (°C)
emissions adaptation Surface area of reservoir (km?)
Soil organic carbon from 0-30 cm (kg m?)
1 Water body Reservoir age since construction (yr)
. Temperature factor derived from air temperature (°C)

Averaged daily CHy4 G-res model . .

. . Percentage of reservoir area, surface area of reservoir < 3 m
emissions adaptation
deep (%)

Mean daily solar irradiance (kWh m? d)
Biomass allometric equations of major species

Woody . . .
; Tree inventory data (species, DBH, height, etc.)

. Biomass carbon stock per . vegetation .
Biomass Field measurement Woody vegetation area (ha)
Terrestrial area (Cafrer_biomass)
Non-woody .
wetland . Non-woody vegetation area (ha)
vegetation
. Soil carbon stock per area . Terrestrial wetland area (ha)
Soils Field measurement

(Caﬂcrismls)

Soil sampling data (carbon fraction, bulk density, etc.)
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