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This file includes:

Supplementary Figs. 1 to 8;

Supplementary Tables 1 to 2.
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Supplementary Fig. 1. The detection points with numeric labels and VNIR (300~2500 nm) spectra of (a-b) CE-5 coarse soils and (c-d) CE-5 fine soils. 
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Supplementary Fig. 2. (a) The M3 reflectance image of CE-5 landing site and (b) M3 spectra of selected pixels covering the landing site.
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Supplementary Fig. 3. Modeled (solid red lines) and measured (dash gray lines) hyperspectral reflectance data from CE5-LMS.
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Supplementary Fig. 4. The prediction results of ten lunar soils. (a) Modeled metallic iron abundance compared with measured values1. (b) Modeled Is/FeO values compared with measured Is/FeO values2.
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Supplementary Fig. 5. Modeled (solid green lines) and measured (dash gray lines) reflectance spectra for 10 LSCC soils.
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Supplementary Fig. 6. Modeled (solid blue lines) and measured (dash gray lines) reflectance data of CE-5 fine soils (<25 μm).
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Supplementary Fig. 7. Modeled (solid blue lines) and measured (dash gray lines) reflectance data of CE-5 coarse soils (<1 mm).
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Supplementary Fig. 8. The average spectra of CE-5 coarse soils (the red line) and fine soils (the black line) measured by Analytical Spectral Devices (SDU-ASD).  

Supplementary Table 1. Measured and modeled values of ten LSCC samples.
	LSCC_ID
	Measured1
	10~20 μm
	Modeled in this study

	
	FeA (wt.%)
	FeC (wt.%)
	Is/FeO
	FeO
	npFe (wt.%)
	SMFe (wt.%)
	Is/FeO

	10084-78
	0.34
	0.81
	78
	14.7
	0.32
	0.84
	68.03

	12001-56
	0.28
	0.67
	56
	15.9
	0.24
	0.31
	47.17

	12030-14
	0.072
	0.31
	14
	17.2
	0.08
	0.17
	14.53

	15041-94
	0.41
	0.78
	94
	14.4
	0.25
	0.33
	54.25

	15071-52
	0.27
	0.54
	52
	15.4
	0.19
	0.19
	38.56

	61141-56
	0.096
	0.66
	56
	5.14
	0.15
	0.15
	91.20

	62231-91
	0.16
	0.58
	91
	4.86
	0.14
	0.14
	90.02

	64801-82
	0.15
	0.56
	82
	4.86
	0.15
	0.16
	96.45

	67461-25
	0.037
	0.13
	25
	4.64
	0.06
	0.06
	40.41

	71501-35
	0.21
	0.60
	35
	16.4
	0.28
	0.60
	53.35


Supplementary Table 2. The prediction results of CE-5 soils from SDU-ASD spectra.
	Instrument
	Detection Region
	npFe (wt.%)
	mpFe (wt.%)
	Is/FeO

	SDU-ASD
	F1
	0.49
	1.17
	68.1

	
	F2
	0.40
	1.34
	55.6

	
	F3
	0.43
	1.35
	59.7

	
	F4
	0.46
	1.28
	63.9

	
	F5
	0.53
	1.28
	73.6

	
	F6
	0.49
	1.40
	68.1

	
	F7
	0.49
	1.21
	68.1

	
	F8
	0.45
	1.25
	62.5

	
	F9
	0.43
	1.45
	59.7

	
	CE-5 fine soils Avg.
	0.46±0.04
	1.30±0.09
	64.4±5.6

	
	C1
	0.11
	1.74
	15.3 

	
	C2
	0.06
	2.00
	8.3 

	
	C3
	0.06
	2.00
	8.3 

	
	C4
	0.22
	1.34
	30.6 

	
	C5
	0.26
	1.21
	36.1 

	
	C6
	0.05
	1.70
	6.9 

	
	C7
	0.04
	1.59
	5.6 

	
	C8
	0.12
	1.42
	16.7 

	
	C9
	0.11
	1.56
	15.3 

	
	CE-5 coarse soils Avg.
	0.11±0.08
	1.62±0.27
	15.9±10.8
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