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Abstract The olivine on the lunar surface is a diagnostic product of the moon’s formation and geologic evolution. Its
abundance distribution is a hot spot in lunar exploration. It is possible to inverse the global lunar olivine abundance
using the obtained reflected spectra. In this paper, 51 groups spectral data of lunar soils produced by the lunar soil
characterization consortium (LSCC) and its corresponding olivine abundance are used to establish four regression
models. The remaining 6 groups data are used to validate the models. Based on the calculation of coefficients,
combined with validating LSCC data, the standard deviation, correlation coefficient and scatter plots of different
models are compared, and the best optimized formulation statistically with the relationship between spectrum and
olivine abundance is chosen. By using the Clementine UV/VIS/NIR data and the model, the global lunar olivine
abundances are inversed and mapped. By comparing with the measured olivine abundance of the Apollo sampled soils,
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it is proved that the result is reliable.
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Table 1 Part of spectral and olivine abundance data for lunar soils from LSCC

Sample number Grainsize /‘um Rlli/% R?;x/% Rxw/% R%z/% RlOO\)/% Olivine

abundance /%

<10 13.53 20. 85 21.69 21.82 22.66 2.5

12030 10~20 9.91 15. 44 13.51 13 13. 64 3.7

20~45 9. 89 14.76 12.15 11. 57 11.98 4.3

<10 21.82 32.99 33.57 33.73 34. 89 1.5

14141 10~20 17.02 25.92 23.93 23.85 25.59 1.6
20~45 13.7 20,15 15.98 15.65 17. 26 4

<10 31.71 42. 38 43.48 43. 81 44.51 0.9
61221 10~20 29.76 38.95 38. 44 38.6 39. 39 2

20~45 24.55 31.77 28.46 28.14 28.96 3.9
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3.1 RiEtEm log P =a, * Ry;; +a, » Ris; +as » Ry +
S5t FIA Clementine TR 2635805, 45 & ar * Rosz +as « Riooo + s s 3
A0 W) OGS R AR 23 A 5 SRR T log P =a; « Ax +a; « Cop +as « Cra +
() S5 28, 55 [R)RE il X 1 MG A 5 a4 38 40 [l ar * Cre tas « Cis +as + D+ ars (4)
= T vl 1L RO 1= by o ol K ay s var BEHREGP WA S Ar =
log P =a, *« Ris5 +a; * Rys; +as * Rigeo +ay-(1) Riss3 Cor = Rys/Risss Ciri = Rsoo/Risss Cire =
log P=a; « Rys +a, » Ris; +a; + Rgy + Ross /Riss s Ciws = Rigo/Riss 3 D = Riss » Ry /Ras
ai * Rige +as s (2)
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Table 2 Calculated models coefficients based on least squares method

a as as a, as as ar
Equation(1) 0.0868 0.0877 —0.1788 0.5600 — — —
Equation(2) 0.1301 —0.0573 —0. 1433 0.0926 0.6903 — —
Equation(3) 0. 1400 —0.1243 0.1627 —0. 3801 0. 2250 0.6696 —
Equation(4) —0.0199 3.0785 5. 8570 —7.3167 3.2065 1.2471 —4.3965
7 i 0.20
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Fig. 1 Difference ratio of predicted and measured
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Table 3 Quantitative analysis evaluation for models

Correlation coefficient  Standard deviation

model 1 0.6799 0.9717
model 2 0.7548 0. 8558
model 3 0.7614 0.8774
model 4 0.7566 0. 8849
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Fig. 3 Estimates of olivine abundance using Clementine data
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Table 4 Comparison of predicted and measured

olivine abundance for the Apollo sampled soils

<10 10~20 20~45  Predicted
Apollo 11 0.90 1. 10 1. 40 1.62
Apollo 12 3.35 3.95 3.85 3. 60
Apollo 15 1.25 2. 60 3. 60 3.09
Apollo 17 3.10 3.78 3.98 3. 46
Apollo 14 1. 00 1. 65 2.70 1.47
Apollo 16 0.75 1.78 2.87 1. 81
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