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I3mepeHne noTokoB MeTaHa:
KaMepHbIN MEeTo/,

)I FPump
]

Gas
Analyzer
Unit

* /I3mepsaeTca NOTOK “B TOUKe”
e HapyLuaeTcs eCTECTBEHHbIN TYPOYNEHTHbIN PEXNM
NPMNOBEPXHOCTHOIO C/104 BO3ayXa




I3MepeHune NnoToka MeTaHa:

* /I3mepseT notok W'C’, 3KBUBAJIEHTHbIN OCPEAHEHHOMY MO
HeKoTopoun noeepxHocTu (footprint area) NOTOKY

« O6nagaeT MHOXECTBOM HeonpeaeneHHOCTEN TEXHUYECKOTO Y
MeToAn4YeCcKOoro xapakrepa



[IpecnoBogHBIE OOBEKTHI B YIJIEPOJIHOM IIHKJIE

(Tranvik et al. 2009) (Bastviken et al. 2011)
i Fluxes
| Latitude  Total open water  Ebullition Diffusive Stored ;::,
E Emiss. n CV Emiss. n CV Emiss. n CV Emiss. n CV
: Lakes
| >66° 68 17 72 64 17 74 07 60 37 288,318
|>54°66° 66 5 155 91 9 60 11 271 185 0.1 217 2649 1,533,084

. 25°-54°  31.6 15 127 158 15 177 48 33 277 3.7 36 125 1,330,264

| <24° 266 29 51 222 28 54 31 29 97 213 1 585,536
i Reservoirs
L =66° 0.27 35,289
'>54°—66° 1.0 24 176 18 2 140 02 4 93 161,352
1 25°-54°  0.7* 116,922
L <24° 181 11 87 186,437
: Rivers
' =66° % S | 38,895
| >54°—66° 0.2 80,009
125°-54> 0.3 20 302 61,867
' <24° 0.9% 176,856
| Sum open 93.1 116 553 71 9.9 397 25.1 254
i water
' Plant flux  10.2

Fig. 2. Schematic diagram showing pathways of carbon jSumall_ 1033 _______ ____________________ e i B e e i

cycling mediated by lakes and other continental waters. The
letters correspond to rows in Table 1.

@ Total freshwater methane emission is 104 Tg yr~ ', i.e. 50% of global wetland
emission (177-284 Tg yr~ ', IPCC, 2013)

@ greenhouse warming potentials from freshwater-originating C Oz and C'H,4 are
roughly equal



[ eHepaunsa mMeTaHa B TaJlMke
TepPMOKapPCTOBOIo 03epa (Walter et al., 2007)
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buoreoxnMmuieckue nporecchl

Photosynthesis,
respiration and BOD are
empirical functions of

temperature and Chl-a
(Stefan and Fang, 1994)

Oxygen uptake by
sediments (SOD) is
controlled by O-
concentration and

temperature (Walker and
Snodrgass, 1986)

Methane production
x Pogig '°, Pois
calibrated (Stepanenko et

al., 2011)

Michaelis-Menthen
equation

Sinks and sources of gases in a lake

Methane oxidation follows

Biochemical 4—\
oxXygen o
demand +~— 2
(20D 1T\
—
Sed1 entary F Phot syri}hems
ﬁ;gen Dbt Methane
and ,,ff—* eiplra ion oroduction
Methane \w
Hf oxidation P

C O

CH,

Turbulent diffusion

Bubble transport



Pe3ynstatbl MOAENMPOBaHNA 3MUCCUN MEeTaHa
Boaoemamuy APKTUKU (Tan et al., 2015, ERL)

a) ' b)
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Figure 2. Distribution of CH, emissions from arctic lakes (units: mg CH, m’ day_l}. (a) CH,4 emissions averaged from 2005 to 2008,
(b) CH,4 emissions averaged from 2096 to 2099 (RCP 2.6), (¢) CH, emissions averaged from 2096 to 2099 (RCP 8.5), and (d) the

difference of future and present CH,4 emissions.

CymapHasa amumccus
ApPKTUYECKNMU

o3épamun 3a 2005-2008 rT.
11.86 Tg CH, yr™*

24.2 +-10.5Tg CH, yr™*
(Walter et al., 2007)

CpeaHne noroku 3a
2096 — 2099:
RCP2.6

22.19 TgCH, yr*

RCP8.5
28.06 Tg CH, yr™



DMUCCHs] IAPHUKOBBIX T'a30B U3 BOJIOXPAHMIJIHIIL

Wind Forcing

= CH, Co,

Length of
'\\\\)j\_f} Bubbles Diffusion ﬂmnu i s

Degassing
! } Gmwm & Decay
; of Aquatic Plants

@ 3aToIlIeHHbIE IKOCUCTEMbI I10/IBEPraloTCs JJINTE/IbHOMY PAa3/IOKEHUIO B
MPEUMYIICCTBEHHO aHAIPOOHDBIX YCJIOBUSAX

e B ormnnune oT ecTecTBEHHBIX BOJIOEMOB, UMEETCS JIOIMOJHUTE/ILHBII IV Th
JIJIs1 9MHUCCUU MeTaHa B armocdepy — yepe3 TypOUHBI



[1OTOKU NapPHUKOBbLIX Ta30B

C BOAHbIX 3KOCUCTEM CYLUWU
(Deemer et al., 2016)

Table 1. The global surface area and GHG flux estimates from reservoirs compared with those of other freshwater
ecosystems and other anthropogenic activities.

System Type Surface Annual teragrams (Tg) Areal Rates Annual CO; Equivalents
Area CorN (milligrams per square (Tg CO, Eq per year)
(x 10% km?) (Tg per year) meter per day)

CH,-C CO,C N,O-N CH,C C0,C N,O-N CH, Cco, N,O Total
All Reservoirs 9348 13:3 36.8 0.03 120 330 0.30 606.5 134.9 317 7734
(This Study)
All Reservoirs 0511 5% 45 857 gbd o979 b = 82-96 498 = 680-2380 1000 =
(Other Work)
Hydroelectric 0.34¢ 3-14¢ef 48—82¢ef - 24-112 386-660 — 136635 176-301 -
Reservoirs
Lakes 3.7-4.5%&h 53.74 292¢ - 40 216 - 2434 1071 -
Ponds 0.15- 0.86' 121 571! - 27 4221 - 544 2094 -
Rivers 0.36-0.65%€ 1.1-20.1% 18008 - 6-98 7954 - 50-911 6600 -
Wetlands 8.6-26.9% 106—198k - 0.97" 1563k - 0.1-0.31 4805-8976 208
Other N.A. 248m 9200m 6.9m = — — 11243 33733 6462 51438

Anthropogenic
Emissions (2000s)

Note: The values presented are mean estimates; the ranges of mean values are reported when there are multiple relevant models. In cases in
which the areal rates are not referenced, they were derived from dividing annual teragrams (Tg) of C or N by the global surface-area estimate.
The annual CO, equivalents were calculated by multiplying the mass-based flux (in units of Tg CH,4, CO, or N,O per year) by the 100-year global
warming potential of each gas (1 for CO,, 34 for CH, and 298 for N,0). @ (Lehner et al. 2011).  (St. Louis et al. 2000). ¢ (Downing and Duarte
2009). 9 (Bastviken et al. 2011) . € (Barros et al. 2011). f (Li and Zhang 2014). & (Raymond et al. 2013). " (Verpoorter et al. 2014). | (Holgerson
and Raymond 2016). 7 (Stanley et al. 2016). ¥ (Melton et al. 2013). ! (Tian et al. 2015). ™ (Ciais et al. 2013).
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