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s 5 Table (1): Quantified Microbial Methane Sources (2008-2017 Decadal Mean)
S
; E— Emission
25 . . . L. Recent
2.2 Source (Tg CH4 % of Total Key Microbial Drivers & Statistical Notes Trend
R yr)
E3 2
ER= . .
ES 2 Acetoclastic (~60%) & hydrogenotrophic +3.4% il
& §_ ; Natural Wetlands 145+ 30 25.2% methanogens; T sensitivity Qi = 1.3-4.0 (Yvon- (tr.0 ;)CZI)
SE e Durocher et al., 2014). P
Sz
¢S
3(,?- :’
2558 . . 111 (95— Rumen methanogens (Methanobrevibacter spp.); yield:
z B Enteric F tat 19.39 +1.1% yr!
g, et Termentation 127) % 20.5 +3.1 g CHs kg DMI™ (Hristov et al., 2013). %o yr
e =g
& 5 . . . .
?f S Rice Cultivation 31 (25-37) 5.49% . FlooFied soil arch.aea; emlssmAns increase 3.2x from Stable
g8 intermittent to continuous flooding (Gupta et al., 2021).
Ex
£ 5
Qs g
g¢g Complex syntrophic communities; capture efficiency
z Landfills/Wast 68 (60-76 11.89 +2.0% yr!
3 B andfills/Waste (60-76) % <50% in developing nations (Bogner et al., 2008). %o yr
~ g
g8
Q T: Termites 9 (2-22) 1.6% Gut symbionts; highly uncertain (Sanderson, 1996). Unknown
i
o2
5E , . ebulli g0
Es Inland Waters 18 (10-26) 3.1% Sediment methanogens; ebullition dominates (~62%) Increasing
Z g (Rosentreter et al., 2021).
-
g5 Mostl d by AOM; localized (Weber et
&3 Marine/Coastal 10 (7-13) 1.7% ostly suppressed by AOM; seeps localized (Weber e Stable
57 al., 2019).
=%  TOTAL +4-6 Tg CHa
g2 ~392 68.19
&g MICROBIAL o % yr2
'
5 2 134 (13-
& g Geological/Fossil 15(3) 23.3% Mixed biogenic/thermogenic
Biomass Burning 29 (22-36) 5.0% Pyrogenic
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Emission
= . . . . . Recent
3 Source (Tg CH4 % of Total Key Microbial Drivers & Statistical Notes Trend
& yr)
=1
=
& Biofuels 21 (15-27) 3.6% Incomplete combustion
g
Z TOTAL 576 100% +9-12 Tg yr2

*Note: Percentages may not sum to 100% due to rounding and uncertainty ranges. DMI = Dry Matter Intake.

* When including all biogenic sources implied by isotopic data, the microbial contribution approaches 74%
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Figure (1). Global Methane Cycle (By Ward et al., 2015)
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Figure (2): Interactions between the marine biogeochemical cycles of carbon, nitrogen and phosphorus.
(By Robinson et al., 2015)

“PaIEIS OSIMIDYIO SSA[UN D[ONIE SIY) UT d[qR[IEAR dpew eiep ay) 03 sardde (/0" [/010z/urewop orjqnd/S10°SUOWIO0dANEAID //:d)Y) JOATEM UONEIIPA( UTRO( d1[qNJ SUOWWIO)) JATIEAIY) YL,

‘opeu 210Mm SIFURYD J1 9JEJIPUI  PUE ‘DSUID SUOWIWIO)) DATJEAI)) Y} 0} JuI| & ap1aoid “001nos ay) pue (s)1oyine [eurSiio ayy 03 y1pa1d djerrdordde aar

UoryM ‘(/0't/Aq /S9SULDI[/SI0 SUOWITOIATILAIY//:d)}Y) 2SUSOIT [BUOTBUIANU] ()’ UONNLINY SUOWIWIO)) dATILAIY) Ay} JO SULId) A} JOpUn pajnqgLisi

*Corresponding author: Seval ELIS © 2025 Copyright by the Author
elis_sseval@hotmail.com

Ricos Biology Journal ISSN 2959-3751 (E), 2959-3743 (P)
www.https://ricosbiology.net contact info@ricosbiolo

Licensed as an open access article using a CC BY 4.0 licens



http://creativecommons.org/licenses/
https://doi.org/10.33687/ricosbiol.03.012.100
http://www.https//ricosbiology.net
mailto:info@ricosbiology.net

D BI

S 2 —_—
O N Bl r Ty
%bqpf oM &7 Scholar J-Gate

s INDEXED

RICOS BIOLOGY Journal

2025, Vol. 3, No. 12, 29-46
doi: https://doi.org/10.33687/ricosbiol.03.012.100

Table (2): Summary of Climate Impact Meta-Analyses on Key Microbial Processes

Effect Size per Implication for

Process N Studies Source (Meta-analysis)
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Table (3): Quantified Mitigation Potential of Microbial Strategies

Strategy

Ruminant Feed
Additives (3-NOP)

Improved Rice

(AWD)

Soil C Sequestration

Wetland Restoration

Landfill Methane
Capture

Biochar Amendment

Marine CDR
(Seaweed)

Annual
Potential

Mitigation

0.2-0.4 Gt CO2-eq

0.05-0.1 Gt CO2-eq

1.4-23
(technical)

Gt

C

0.1-0.3 Gt CO2-eq

~0.6 Gt CO2-eq

0.5-2.0 Gt CO2-eq

0.5-1.0 Gt CO2-eq

Key Efficacy Statistics

30% reduction (95% CI:
25-35%)

48% CHa reduction
(Linquist et al., 2012)

0.3-0.8 Mg Cha! yr!
(Paustian et al., 2016)

0.5-1.0 Mg Cha' yr!
accumulation (Moomaw
etal., 2018)

>90% capture feasible
(Bogner et al., 2008)

MRT 100-1,000 years
(Lehmann et al., 2021)

Uncertain permanence
(GESAMP, 2019)

Cost (USD tCO:-eq™")

15-50

<0-20 (savings)

0-100

10-100

30-120

50-500

Uncertainty/Barriers

Adoption rates,
regulatory approval

Labor requirements,
water access

Permanence, saturation
limits

Land competition, slow
onset

Economic viability for
small sites

Feedstock sustainability

Ecological impacts,
verification
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Fig (3): Climate change is accelerated by anthropogenic greenhouse gas emissions, and its effects are
increasingly felt globally. (By Wang et al., 2023)
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