Supplementary information
Table S1 – Main characteristics of reservoirs.
	[bookmark: _Hlk167198174]Reservoir / parameters
	Sayano-Shushenskoye Reservoir
	Zeyskoye Reservoir
	Bureiskoye reservoir
	Kolymskoye Reservoir
	Kuibyshevskoye reservoir
	Volgogradskoye reservoir
	Rybinskoe Reservoir
	Chirkeyskoe reservoir

	Upstream water level, m asl.
	536.1
	318.1-317.8
	254.8-255.0
	447.5 – 448.5
	51.7-52.0
	14.3-14.5
	99.9
	349.4

	Number of stations for CH4 sampling (including downstream)
	7
	19
	19
	21
	10
	22
	14
	9

	[bookmark: _Hlk200381831]Thermocline depth (top-bottom)
	60-100 m
	15-20 m in the upper reaches, down to 60 m at the dam
	20 m in the upper reaches, down to 40 m at the dam
	30-45 m
	Observed only in the Cheremshansky Bay, 6.5-10.0 m
	Absent
(full mixing)
	Mostly absent
(full mixing)
	9-12 m synoptic, 50-60 m seasonal

	Presence of hypoxia layer
	Not identified 
	Not identified
	Not identified
	Not identified
	The hypoxia zone is only in the Cheremshansky Bay
	Not identified
	Rarely identified in the deepest water layers  
	Not identified

	The period of filling up the reservoir 
	1975-1990
	1975-1985
	2003-2008
	1980-1994
	1955-1957
	1958-1960
	1941—1947
	1970-1974

	Water regulation type
	Seasonal
	Perennial
	Seasonal
	Perennial
	Seasonal
	Seasonal
	Perennial
	Perennial

	Main river
	Yenisei River
	Zeya River
	Bureya River
	Kolyma River
	Volga River
	Volga River
	Volga River
	Sulak River

	Location
	52°05′57″ N 92°13′58″ E
	54°25′ N 127°45′ E
	50°16′00″ N 130°19′00″ E
	62°02′43″ N 150°03′11″ E
	53°27′00″ N 49°10′00″ E
	49°22′22″ N 45°01′05″ E
	58°22′30″ N 38°25′04″ E
	42°58′00″ N 46°53′00″ E

	[bookmark: automatically]Full reservoir water level, m asl.
	539.0
	315.0
	256.0
	451.5
	53.0
	15.0
	102.0
	355.0

	Length, km
	312
	290
	236
	148
	510
	540
	250
	35.5

	Average width (max), km
	6.3 (12)
	8.4 (24)
	1.0 (5.0)
	3 (10)
	11.6 (40)
	5.8 (17)
	18(56)
	1.2(4.0)

	Reservoir surface area at full reservoir level, km 2
	608
	2420
	740
	441
	6 150
	3 117
	4 550
	42.4

	Volume at full reservoir level, km 3
	30.7
	68.4
	20.9
	15.1
	57.3
	31.5
	25.4
	2.78

	Maximum depth at full reservoir level, м
	220
	100
	125
	121.5
	41.0
	41
	30.4
	140

	Average annual inflow, km3/yr
	47.3
	24.7
	27.49
	14.7
	264.5
	260
	31.4
	5.55





Table S2. CH4 emission factors for reservoirs older than 20 years – Flooded Land Remaining Flooded Land [IPCC, 2019].
	Aggregated Climate Zone
	CH4 Emission Factors EFCH4 age>20,j (kg CH4 ha-1 year-1)

	 
	j
	Average
	Lower and upper 95% confidence interval of mean
	N

	Boreal
	1
	13.6
	7.3-19.9
	96

	Cool Temperate
	2
	54.0
	48.3-59.5
	1 879

	Warm temperate/dry
	3
	150.9
	133.3-168.1
	578

	Warm temperate/moist
	4
	80.3
	74.0-86.0
	1 946

	Tropical dry/montane
	5
	283.7
	261.9-305.8
	710

	Tropical moist/wet
	6
	141.1
	131.1-152.7
	805

	Note: the emission factors are derived from the G-Res model [Prairie et al., 2017] outputs from N reservoirs in each climate zone. N is the number of modelled reservoirs used to estimate EF values and their 95% confidence intervals.







Table S3. Field measurement data of the average CH4 fluxes in reservoirs for 2021-2023, mg C-CH4 m-2 day-1.
	Reservoir / Zone
	Sayano-Shushenskoye Reservoir

	Zeyskoye Reservoir
	Bureiskoye reservoir
	Kolymskoye Reservoir
	Kuibyshevskoye reservoir
	Volgogradskoye reservoir
	Rybinskoe Reservoir
	Chirkeyskoe reservoir

	2021

	Deepwater
	1.8
	2.8
	2.0
	0.1
	5.8
	3.0
	19.1
	2.3

	Shallow
	2.0
	3.1
	3.0
	1.0
	11.7
	5.0
	43.2
	-

	River
	0.4
	1.3
	1.7
	0.1
	11.0
	11.0
	4.1
	1.5

	2022

	Deepwater
	0.7
	1.8
	3.7
	0.6
	7.5
	3.9
	16.2
	1.5

	Shallow
	2.8
	2.6
	1.7
	0.8
	10.1
	4.5
	13.2
	3.1

	River
	0.3
	1.0
	1.9
	0.1
	10.0
	10.8
	7.3
	1.5

	2023

	Deepwater
	2.3
	2.7
	2.2
	1.3
	3.4
	5.0
	40.5
	3.1

	Shallow
	3.3
	4.4
	5.0
	1.4
	17.4
	8.6
	95.4
	4.1

	River
	0.3
	1.7
	2.3
	
	15.2
	17.8
	7.8
	1.1



Table S4. The data for Tier 3 assessment (measurement and modeling data).
	Reservoir
	FCH4,1
emission from the river surface (measurement data), CH4 kg/m2/year
	Cwater,1
organic carbon concentration in river water (measurement data), Сorg kg/м3
	Fsed,1 sedimentation rate in river (modelling data), С kg/m2/year
	FCH4,2
emission from the reservoir surface (modelling data), CH4 kg/m2/year
	Cwater,2
organic carbon concentration in reservoir water (measurement data), Сorg kg/м3,
	Fsed,2
sedimentation rate in reservoir (measurement data), С kg/m2/year
	Cwater,2,allo allochthonous organic matter,
dimensionless
	Cwater,2,auto autochthonous organic matter, dimensionless

	Rybinskoe Reservoir
 
	0.002(± 0.001)
	0.008(± 0.002)
	0.07(± 0.06)
	0.01(± 0.006)
	0.01(± 0.004)
	0.17(±0.07)
	0.60
	0.40

	Kuibyshevskoye reservoir

	0.004(± 0.002)
	0.007(± 0.001)
	0.07(± 0.02)
	0.003(± 0.001)
	0.009(± 0.002)
	0.2(± 0.06)
	0.79
	0.21

	Volgogradskoye reservoir

	0.004(± 0.003)
	0.007(± 0.001)
	0.07(± 0.02)
	0.002(± 0.0003)
	0.008(± 0.0002)
	0.14(±0.04)
	0.80
	0.20

	Chirkeyskoe reservoir

	0.0003(± 0.001)
	0.003(± 0.001)
	0.03(± 0.008)
	0.001(± 0.003)
	0.003(± 0.005)
	12.6(± 0.5)
	0.88
	0.12

	Zeyskoye Reservoir

	0.0004(± 0.0001)
	0.005(± 0.001)
	0.04(± 0.002)
	0.001(± 0.0002)
	0.02(± 0.003)
	0.7(± 0.2)
	0.31
	0.69

	Bureiskoye reservoir

	0.0007(± 0.0001)
	0.005(± 0.001)
	0.16(± 0.01)
	0.001(± 0.0002)
	0.007(± 0.0004)
	3.2(± 0.1)
	0.61
	0.39

	Kolymskoye Reservoir
	0.00003(± 0.000004)
	0.002(± 0.0002)
	0.3(± 0.08)
	0.00025(± 0.00005)
	0.004(± 0.0001)
	2.3(± 0.6)
	0.59
	0.41

	Sayano-Shushenskoye Reservoir

	0.00006(± 0.00001)
	0.003(± 0.0001)
	0.25(± 0.1)
	0.001(± 0.0004)
	0.005(± 0.0002)
	1.1(± 0.3)
	0.72
	0.28





