Supplement of Earth Syst. Sci. Data, 18, 1147-1164, 2026
https://doi.org/10.5194/essd-18-1147-2026-supplement
© Author(s) 2026. CC BY 4.0 License.

Earth System
Science

Data

Open Access

Supplement of

Quantifying the spatial-seasonal patterns of land—atmosphere
water, heat and CO, flux exchange over the Tibetan
Plateau from an observational perspective

Binbin Wang et al.

Correspondence to: Binbin Wang (wangbinbin @itpcas.ac.cn) and Yaoming Ma (ymma@itpcas.ac.cn)

The copyright of individual parts of the supplement might differ from the article licence.



Correlation coefficients

alt
lat

lon

42 OV & No Qo @ @ o 6\6\ \/Q/ & @ o

Figure S1. The heat map of correlation coefficients for air temperature (T,), air humidity (Q), wind
speed (U), precipitation (Prec), land surface temperature (T5), downward short wave radiation (Rg,),
downward long wave radiation (R;,), upward longwave radiation (R;;), net radiation (R,,), sensible heat
flux (SH), latent heat flux (LE), altitude (alf), latitude (/af), longitude (Jon) for 15 stations. An asterisk
(*) indicates that the correlation coefficient is statistically significant at the 0.01 level.
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Figure S2. The heat map of correlation coefficients for air temperature (T, ), air humidity (Q), wind
speed (U), precipitation (Prec), land surface temperature (T), downward short wave radiation (Ry,),
downward long wave radiation (R;;), upward longwave radiation (R;;), net radiation (R,,), sensible heat
flux (SH), latent heat flux (LE), net ecosystem exchange (NVEE), gross primary productivity (GPP) and
ecosystem respiration (Re), altitude (alf), latitude (laf), longitude (lon) for 12 stations with an exception
of Baingoin, QOMOS, NAMORS. An asterisk (*) indicates that the correlation coefficient is
statistically significant at the 0.01 level.
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Figure S3. The seasonal variations of monthly precipitation (Prec) at 15 stations, with the annual

precipitation value marked at each subplot.
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Figure S4. The seasonal variations of averaged SH for Medog, SETORS, Mangkam, Qamdo, Baingoin
in (a), MAWORS, NAMORS, Burang, Shuanghu, QOMOS in (b), and NADORS, Cogen, Gyirong,
Nyima and Mangai in (c).
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Figure S5. The seasonal variations of averaged LE for Medog, SETORS, Mangkam, Qamdo, Baingoin
in (a), MAWORS, NAMORS, Burang, Shuanghu, QOMOS in (b), and NADORS, Cogen, Gyirong,
Nyima and Mangai in (c).
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Figure S6. The seasonal variations of averaged NEE for Medog, SETORS, Mangkam, Qamdo,
Baingoin in (a), MAWORS, Burang, Shuanghu in (b), and NADORS, Cogen, Gyirong, Nyima and
Mangai in (c).



Table S1. The duration of observation and the percentage values of meteorological variables and eddy

flux at 15 stations.

Sites Start of the End of the observational | Meteorological Eddy flux
observational data series data series variables

Medog 2021-04-18 2023-10-16 100% 60%
SETORS 2021-04-10 2023-10-29 100% 86%
Mangkam 2021-05-12 2023-10-16 100% 100%
Qamdo 2021-05-08 2023-10-17 100% 100%
Baingoin 2021-04-10 2023-06-28 100% 100%
NAMORS 2021-05-09 2023-11-01 90% 88%
Shuanghu 2021-04-11 2023-07-01 100% 100%
Gyirong 2021-04-23 2023-07-10 100% 68%
QOMOS 2021-04-18 2023-07-12 88% 77%
Nyima 2021-04-14 2023-03-15 100% 76%
Cogen 2021-05-01 2023-11-01 81% 100%
MAWORS 2021-05-24 2023-07-23 100% 57%
NADORS 2021-04-26 2023-08-06 100% 100%
Burang 2021-04-27 2023-11-08 100% 100%
Mangai 2021-04-12 2023-07-18 58% 47%




Table S2. The seasonal variation of monthly air temperature and its annual mean at the 15 stations

T, (C) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean
NADORS | -11.9 | -10.1 | -0.6 3.8 7.6 11.3 16.5 15.4 11.2 35 -3.7 -12 2.4
Baingoin -12.6 | -11.8 | -1.7 0.1 4.1 9.1 10.4 9.4 5.7 4.4 -4.3 -11 0.5
SETORS -3.6 -3.7 2.6 5.0 8.8 12.3 13.8 12.8 104 8.2 22 -1.8 5.7
Qamdo -3.2 -1.5 6.9 7.8 12.7 16.0 17.3 16.3 13.2 12.0 32 -0.2 8.6
Cogen -11 -10.4 -1.7 1.9 5.0 11.1 12.3 11.5 8.2 4.4 -2.9 -8.7 1.6
Gyirong -10.7 | -8.3 0.8 4.0 6.4 10.7 12.1 11.5 9.6 5.5 -1.1 -5.6 2.9
Medog 10.6 10.8 16.6 18.7 20.6 23.2 25.5 24.0 23.2 20.9 15.6 12.1 18.5
MAWORS | -9.8 -10.1 | 0.4 3.6 5.9 7.6 114 9 9.2 0.1 -6.2 -1 0.8
NAMORS | -6.7 -8.7 -4.0 -1.9 4.3 8.7 10 8.8 5.8 5.3 2.5 -4.7 1.3
Burang -9.2 -9.4 -0.6 3.8 5.7 9.8 12.9 12.2 10.2 4.3 -2.8 -8.4 2.5
Shuanghu | -18.1 | -16.2 | -6.2 -4.3 0.8 5.8 7.8 7.0 3.1 -0.2 -9.6 -159 | 35
QOMOS -6.7 -4.7 1.3 5.0 6.5 11.5 11.3 11.2 9.2 5.8 1.2 -3.4 3.9
Nyima -19.1 | -122 | -1.2 1.0 5.2 11.2 12.4 115 7.8 5.2 -3.7 -13.8 | 13
Mangai -9.5 9.1 2.7 4.8 9.1 12.2 17.1 14.4 11.2 4.2 -5.8 -9.9 35
Mangkam | -6.2 -5.7 2.6 3.7 9.9 12.4 12.7 12.4 9.9 8.5 0.8 2.2 5.2




Table S3. The seasonal variation of monthly wind speed and its annual mean at the 15 stations

Uzgm (ms™) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean
NADORS 23 3.2 3.8 4.1 4.0 39 4.1 3.6 3.1 34 29 1.8 3.5
Baingoin 34 4.6 4.8 4.5 3.8 4.2 33 33 3.2 4.9 4.4 3.5 4.1
SETORS 1.9 2.1 1.9 1.8 2.1 1.8 1.8 1.6 1.6 1.8 1.9 1.8 1.8
Qamdo 13 1.7 1.8 1.9 22 1.9 1.8 1.8 1.6 1.6 13 14 1.7
Cogen 5.6 7.4 6.4 6.1 53 5.4 4.3 4.0 3.8 5.7 6.8 6.2 5.6
Gyirong 1.4 2.5 29 34 35 3.6 3.0 2.8 2.6 2.7 2.1 2.2 2.8
Medog 0.5 0.6 0.5 0.7 0.5 0.5 0.9 0.5 0.5 0.3 0.3 0.4 0.6
MAWORS 34 33 5.3 33 2.6 2.6 2.6 2.4 25 3.0 32 2.5 4.3
NAMORS 5.4 3.6 4.6 4.5 5.2 5.2 4.5 4.8 4.1 5.7 5.8 6.2 5.2
Burang 4.4 4.0 37 4.2 5.2 5.7 5.0 5.2 4.7 4.3 3.1 4.5 4.5
Shuanghu 5.0 6.7 6.8 6.0 4.8 4.7 4.3 4.1 39 5.6 6.3 4.6 5.3
QOMOS 4.3 5.4 4.3 4.4 4.4 4.5 3.7 3.7 35 3.6 5.1 4.7 4.3
Nyima 1.8 4.8 5.7 5.9 5.1 5.1 4.5 4.1 3.6 5.2 5.0 3.6 4.9
Mangai 22 3.0 39 4.3 4.1 3.8 39 3.7 34 3.1 2.6 1.9 34
Mangkam 29 4.0 3.4 3.1 4.2 32 2.6 3.0 2.7 3.7 2.9 3.2 33




Table S4

. The seasonal variation of monthly absolute humidity and its annual mean at the 15 stations

0 (gm?) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean
NADORS | 0.7 0.6 0.6 1.0 2.3 24 39 33 33 13 0.6 0.9 1.88
Baingoin 0.7 0.7 0.6 1.1 32 4.5 4.5 5.8 4.2 2.1 0.7 1.0 2.38
SETORS 2.3 22 33 4.9 6.7 8.9 8.7 9.7 7.6 6.4 3.9 2.7 5.64
Qamdo 13 1.3 2.1 4.0 5.2 7.3 71 85 6.7 4.4 2.0 15 4.3
Cogen 0.5 0.5 0.6 1.0 2.6 3.0 43 5.1 39 1.4 0.4 0.7 2.03
Gyirong 13 13 2.2 32 4.2 5.7 6.7 6.8 58 4.0 14 1.4 3.53
Medog 8.4 8.2 11.1 135 15.6 185 19.0 19.2 18.0 16.5 11.7 9.6 14.1
MAWORS | 0.7 0.9 1.4 2.1 32 35 4.6 4.1 23 1.7 11 0.8 223
NAMORS | 0.9 0.9 13 1.8 37 4.8 4.8 58 43 25 1.0 1.2 28
Burang 1.1 1.1 15 24 37 4.7 6.4 6.3 55 29 11 1.1 3.12
Shuanghu | 0.5 0.6 0.6 1.0 2.6 4.0 4.1 5.0 34 1.6 0.5 0.7 2.1
QOMOS 0.9 0.8 1.6 22 37 4.9 6.4 6.4 5.0 35 13 0.9 2.98
Nyima 0.7 0.7 0.6 1.1 3.0 38 4.5 5.7 4.1 1.6 0.5 1.0 2.28
Mangai 0.7 0.7 13 1.6 1.9 4.0 4.5 3.6 25 1.6 0.8 0.7 1.93
Mangkam | 1.3 15 2.1 38 4.9 6.6 6.8 7.4 6.1 4.7 24 1.8 4.07
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Table S5. The seasonal variation of monthly net radiation and its annual mean at the 15 stations

R,(Wm?) | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean
NADORS | 194 | 39.2 61.2 83.3 103.4 | 129.9 | 1254 | 121.2 | 953 48.2 17.2 6.1 70.8
Baingoin 12.7 | 262 61.6 82.6 110.6 | 115.1 | 110.6 | 92.0 829 | 485 12.9 -3.6 62.7
SETORS 56.1 | 66.3 88.6 108.5 | 1157 | 117.0 | 1341 | 116.1 | 98.5 78.9 74.5 57.7 | 927
Qamdo 264 | 38.1 65.9 90.4 107.6 | 130.8 | 144.8 | 125.7 | 108.6 | 76.0 41.2 259 | 81.8
Cogen 322 | 533 92.8 99.5 116.2 | 1199 | 1252 | 117.6 | 95.5 61.7 35.7 21.8 | 81.0
Gyirong 199 | 682 94.9 112.5 | 133.0 | 1552 | 1563 | 153.9 | 127.5 | 91.0 49.6 33.1 | 99.6
Medog 52.0 | 613 743 80.2 87.6 109.6 | 139.6 | 117.3 | 110.1 | 69.7 65.4 552 | 852
MAWORS | 27.6 | 48.5 75.5 109.5 | 131.6 | 1285 | 125.8 | 113.2 | 82.8 53.6 28.2 144 | 782
NAMORS | NaN | NaN | NaN | 117.6 | 144.2 | 150.6 | 1329 | 128.1 | 1194 | 72.5 43.0 13.7 | 76.8
Burang 20.0 | 453 95.4 120.5 | 138.0 | 138.8 | 1339 | 126.9 | 96.1 67.1 373 32 85.2
Shuanghu | 16.0 | 39.9 69.3 89.0 120.2 | 135.7 | 130.1 | 118.3 | 97.7 39.7 9.5 6.1 72.6
QOMOS 328 | 593 74.8 92.5 106.7 | 116.1 | 128.5 | 118.8 | 106.2 | 70.6 34.7 162 | 79.8
Nyima 272 | 474 84.7 106.6 | 122.3 | 136.1 | 1279 | 108.6 | 100.4 | 60.5 29.2 8.4 79.9
Mangai 189 | 379 67.7 82.5 1059 | 102.5 | 109.6 | 82.4 80.9 50.5 28.8 7.2 64.4
Mangkam | 30.1 51.6 | 79.1 98.4 119.9 | 1242 | 136.8 | 126.6 | 111.7 | 78.8 38.6 246 | 85.0
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Table S6. The seasonal variation of monthly ground heat flux and its annual mean at the 15 stations.

G (Wm?) Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Mean
NADORS |-59 |-3.0 |34 |72 |13.6 | 147|103 |29 |24 |-2.1|-56 |-92 239
Baingoin | -6.6 | -3.8 |40 |62 |76 |83 |50 |-0.1 |-1 -2.8 1 -69 | -79 | 0.17
SETORS |-3.6 |-22 |02 |09 |35 |56 |53 |07 |-05|-1.7|-34|-46|0.02
Qamdo -441-07 (22 |10 |20 |39 |60 |17 |-1.0|-1.8|-43 |-47 |-0.01
Cogen 3.0 | -1.8 39 |33 |69 |91 |56 |27 |04 |-1.6|-39 |-42]145
Gyirong -381-08 23 |22 |64 |62 (36 |22 |05 |-06|-3.1]-3.8]09%
Medog -1.71-08 |14 |30 |26 |19 (30 |07 |09 |-13|-2.6|-3.1]0.33
MAWORS | -23 | -201{29 |52 |62 |91 |53 |18 |10 |-3.0|-3.7 |-42|136
NAMORS | -20 |-20 |20 |39 |56 |74 |37 |16 |-05|-0.6|-3.7|-43 093
Burang 34 1-26 |34 |33 |56 |65 |51 |15 |05 |-09|-3.1]-55]0.87
Shuanghu | -44 |-26 (13 |37 |78 [103 (90 |28 |09 |-13|-48 |-51 147
QOMOS -211-02 (36 |31 |49 |62 |38 |25 |24 |-08|-22-33]|149
Nyima 28 1 -06 (42 |48 |67 |98 (47 |14 |-04 |-20|-41|-44|144
Mangai 26 1 -07 33 |55 |49 |40 |51 |31 |09 |-2.0/|-40|-45]1.08
Mangkam | -2.1 |-04 |23 |15 |75 |75 |63 |25 |16 |11 |-22 |-1.1 204

12




Table S7. The correlation coefficients (r) between SH (LE) and related meteorological and
environmental variables. An asterisk (*) indicates that the correlation coefficient is statistically

significant at the 0.05 level.

r SH~ | SH~ SH ~ SH ~ SH ~ SH~ | LE- LE~ LE~ LE~ LE~ LE~
AT U SM10 SM80 T, R AE U SMI10 | SM80 T, Ry

Medog 0.654* | 0.623* | -0.570% | -0.450% | 0.675% | 0.752* | 0.705% | 0.580% | -0.459% | -0.410% | 0.631* | 0.787*

SETORS 0092 | -0.026 | -0.055 | -0.074 | -0.125 | 0.483* | 0.783* | -0.008 | 0.227* | 0.503* | 0.782* | 0.936*

Mangkam 0.483* | 0.227* -0.323* -0.079 0.062 0.297* | 0.208* -0.161* 0.648* -0.038 0.673* 0.789*

Qamdo 0.150* | -0.064* -0.270* 0.005 0.006 0.184* | 0.399* 0.020 0.541* 0.453* 0.767* 0.884*

Baingoin 0.630* | 0.199* -0.319* -0.380* 0.122* 0.402* | 0.216* 0.038 0.752% 0.627* 0.395* 0.541*

NAMORS 0.852* | -0.128 -0.092 -0.192% 0.657* 0.647* | -0.005 -0.069 0.618* -0.106 0.436* 0.699*

Shuanghu 0.545* | 0.144 -0.026 0.046 0.222* 0.445* | 0.329* -0.276% | 0.694* 0.696* 0.727* 0.734*
Gyirong 0.670* | 0.792* -0.192% -0.341%* 0.568* 0.403* | 0.271* -0.313*% | 0.571%* 0.610%* 0.327* 0.470*
QOMOS 0.731* | 0.138 -0.244* -0.086 0.533* 0.672* | 0.086 -0.230% [ 0.920* 0.560* 0.488* 0.622*
Nyima 0.690* | -0.112%* 0.058 0.088 0.564* 0.734* | 0.161* -0.168* [ 0.654* 0.399% 0.448* 0.477*
Cogen 0.518* | 0.591* -0.167 0.124 0.316* 0.423* | -0.007 -0.437% | 0.542% 0.168 0.411* 0.439*

MAWORS 0.572% | 0.362* -0.550* 0.363 0.072 0.371* | -0.039 -0.094 0.715* -0.013 0.279* 0.595*

NADORS 0.610% | 0.228* 0.294* 0.119* 0.340% 0.590* | 0.769* 0.168* 0.729% 0.721* 0.843* 0.809*

Burang 0.706* | 0.060 0.364* 0.121* 0.681* 0.840* | 0.012 0.099* 0.486* 0.455% 0.093 0.284*

Mangai 0.804* | 0.545* 0.663* 0.501* 0.664* 0.320* | -0.520* | 0.043 -0.045 -0.255% [ -0.398* | -0.112
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