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Figure S1. Box plot of median and IQR range (with outlies as dots) of electrical conductivity
in rivers (a); lakes (b); DIC concentrations in rivers (c); and lakes (d), averaged across seasons.
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Figure S2. Boxplots (median and IQR range) of electrical conductivity during different
seasons (lakes and rivers combined together)
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Figure S3. Plots of DIC concentration (mg L) as a function of electrical conductivity in large
rivers (a), small rivers (b) and lakes (c).
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Figure S4. The relationship between pCOzand oxygen saturation degree of lake and river
waters in the Tyva region (all seasons together).
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Figure S5. The relationship between (a) pCO2and (b) f{COzand thermokarst lakes water
surface area of the Tyva region.
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Figure S6. The relationship between pCO2 (a) and fCO:z (b) in river watershed area in the
Tyva region (all seasons together).
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Table S1. Pearson correlation coefficients between major hydrochemical and microbiological pa-
rameters of the water column, including pH, O2, S.C., DOC, DIC and optical parameters of DOM
reflecting DOM quality. Sarea, S.C., and TBC represent area of the lake surface or river watershed,
Electrical Conductivity, and Total Bacterial Count, respectively.

Large rivers

E.C. Twater pH O0: pCO: TBC DIC DOC SUVA2x: E2:E3  E2ss:Fas6 Sk fCO:
Sarea 005 028 004 -011 018 027 012 0.80 0.14 023 055 -047 0.08
E.C. 031 080 054 -005 -017 096 -029  -0.88 053  -064 035 085
Twater 050 -0.83 064 084 -009 049 0.29 081 057 -052 -0.39
pH 066 -041 -022 073 -042  -0.74 078  -069 052 0.64
0: 047 -0.77 031 -044  -048 078  -0.60 078 0.61
pCO: 029 006 0.5 002  -069 022 -037 -0.01
TBC 0.10 0.1 0.09 060 038  -057 -041
DIC 020  -0.87 037  -055 0.15 0.72
DOC 0.54 052 090 -0.64 -0.16
SUV Auss 043 082  -035 -055
E2:E3 067 066 054
E254:Ea36 -0.60 -0.39
Sr 0.44
Small rivers
E.C. Tt‘”"' pH 0. pCO: TBC DIC DOC SUVAzs: E2E3 ExsszEse Sk fCO:
Sawea 054 038 052 -001 -053 -043 0.63 -0.20 -0.52  -0.03 030 -0.01 -0.58
E.C. 001 077 054 -005 -001 081 -0.16 0.68 031 046 033 -0.16
Twater 024 -066 -028 -054 027 -0.14 0.03 -0.71 004 -049 -045
pH 067 -032 -0.13 057 -0.04 083 046  -044 035 -0.22
0: -0.02 030 002 -001 049 071 032 050 0.04
pCO:2 021 -0.11 -0.38 027 032  -027 049 094
TBC -0.10  0.30 031 023 023 -007 0.17
DIC -0.06 050 -0.04  -028 0.00 -0.22
DOC 042 -0.16 089 -059 -0.28
SUV Auss -0.32 071 -054 024
E2:E3 038 073 040
Ezsa:Ease 0.68 -0.22
Sk 0.51
Freshwater lakes
E.C. Tt‘”"' pH 0. pCO: TBC DIC DOC SUVAz: E2E3 EsuEiss Sk fCO:2
Saea 084 040 069 -034 -0.64 044 099 092 085 079  -069 058 -0.88
E.C. 014 089 008 -081 -0.02 089 093 062 097  -019 091 -0.85
Twater 031 -08 029 073 031 0.16 061 -0.23 094 -042 -0.26
pH 044 -099 0.3 077 0.8 027 097  -003 074 -053
0: 050 -029 -023 -0.29 074 027 078 017 045
pCO: 023 -072 -057 017 -0.92 0.02 -0.62 041
TBC 041  0.04 026  0.05 077 -044 -0.02
DIC 0.91 0.79  0.85 061 063 -0.86
DOC -0.86 0.83 045 083 -0.98
SUV Az -0.46 078 -046 092
E2:E3 011 085 -0.71



Water 2023,

5 o0of 5

Ezs:Ease 014 051
Sk -0.76
Thermokarst lakes
E.C. Tt“' pH 0. pCO: TBC DIC DOC SUVAz: E2E3 EsuEss SR fCO:
Saea 086 025 031 -007 017 -031 047 088 026 057 074 -030  0.00
E.C. 022 071 041 -025 015 062 096 0.05  0.90 051 013 024
Twater 084 -072 052 -099 -056 -0.23 024 -0.61 016 -098 -0.77
pH 069 -044 080 080 071 012 093 023 079 074
02 095 065 011 023 080 070  -049 057 0.16
pCO: 045 019 -0.02 094 -0.50 069 -035 0.2
TBC 057 0.7 017 054  -015 099 081
DIC 0.78 050  0.69 072 062 0.88
DOC 021 0.85 071 019 041
SUV Az -0.23 083 -0.07 043
E2:E3 028 052 047
E2s4:Ea36 -0.07 0.42
SR 0.86




