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Introduction

The figures presented here are auxiliary information to support the conclusions
made in the main text.
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Figure S1. Statistical histograms of the mean differences in R} ¢, fsnow, Ts, Fin, Fsn and
GPP between different cases of G2 for different seasons. Here, the differences were
calculated as the differences between other cases and IKM_TOP case. The bar color is

semi-transparent to show the overlapping regions.
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Figure S2. Same as Figure S1, except for G3.
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Figure S3. Same as Figure S1, except for G4.
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Figure S4. Same as Figure S1, except for std over G2.
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Figure S5. Same as Figure S1, except for std over G3.
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Figure S6. Same as Figure S1, except for std over G4.
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Figure S7. Same as Figure S1, except for cv over G1.
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Figure 8. Comparisons of 1IKM_TOP simulated (a-c) temperature variance ({8'2)), (d-e)

humidity variance ({g'?)), and (g-i) temperature-humidity covariance ({8'q’}) in winter

(DJF) over G2 against simulated values from D TOP, T TOP and 1IKM_PP model

configurations. The (co-)variances were derived using the HET methods introduced in

Section 2.4; and R, nBias and nRMSD were shown in each sub-plot.
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Figure S9. Same as Figure S8, except for G3.
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Figure S10. Same as Figure S8, except for G4.

11



(a) <072 > (b) < 67> (c) <67 >

0.8 0.8 0.8
R=0.87 R=0.90 R=1.00
0.6 nBias=6% 0.6 nBias=3% 0.6 nBias=0%
°InRMSD=137% °InRMSD=111% q  |nRMSD=19%
S g g
04 0.4 s'o4
[ | S
) — X
0.2 0.2 0.2
) — ] = 0
0 0.2 0.4 0.6 0.8 0 0.2 0.4 0.6 0.8 0 0.2 0.4 0.6 0.8
4x10‘8 (d) <¢”> 4x10'8 (e) <¢”> 4x10'8 (f) <q?>
R=0.63 R=0.86 R=0.99
3 nBias=38% 3 nBias=-1% 3 nBias=-1%
nRMSD=224% nRMSD=118% o~ |nRMSD=28%
[a o o
=P =P I2
| | g
) — x
1 . 1 1
S ol 0
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
i <1078 (g) <0 > 108 . %107 (h) <0q > 108 4 x10° (i) <0q > 108
R=0.81 R=0.89 R=1.00
3inBias=11% 3fnBias=-3% 3fnBias=-2%
nRMSD=155% nRMSD=108% o |nRMSD=17%
a o a o a2
S ’ S |
| ¥ | =
a1 _ — 1 ¥ 1
0 of - 0
-1 -1 -1
0 2 4 0 2 4 0 2 4
1KM_TOP 10 1KM_TOP 107 1KM_TOP 107

Figure S11. Comparisons of IKM_TOP simulated (a-c) temperature variance ((8'2)), (d-
e) humidity variance ({g'?)), and (g-i) temperature-humidity covariance ({8'q’)) in winter
(DJF) over G1 against simulated values from D TOP , T TOP and IKM_PP model
configurations. The (co-)variances were derived using the HOM methods introduced in

Section 2.4; and R values were shown in each sub-plot.
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Figure S12. Same as Figure S11, except for summer (JJA).
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Figure S13. Seasonally-averaged diurnal cycles of the difference in simulated (a-b)
temperature variance ((8'%)), (c-d) humidity variance ({q'2)), and (e-f) temperature-
humidity covariance ({6'q")) for G1 under different model configurations in winter (DJF)
and summer (JJA). Here the local solar time is used and the scalar (co-)variances were
derived using the HOM methods introduced in Section 2.4. The differences were

calculated as the differences between other cases and 1IKM_TOP case.



