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Ratiŏ SNR) GNSS ( GNSS-Multipath Reflectometry̆ GNSS-MR)Ȃ ≠ GNSS Ḥ5 

̆ Ҭΐ Ḥ ү ȁ ᴨלȂᵖ ╠ GNSS Ҍ SNR ṿȂҹԅᶏ ֓ Ӟΐ6 

ⱬ̆ ₮ԅѿ ԍḤ ( Signal Strength Indicator̆SSI) GNSS-MR Ȃ7 

ⱴ SG27 ̕ ̔ ῃ SSI Ȃ GNSS-MR8 
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̂ã  

 

̂b̃ 

 

̂c̃ 

 

̂d̃ 

1. SG27 Ḥ ѿ  63 
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Fig.2 Schematic Diagram of GNSS-MR Snow Depth Inversion 74 
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pressure and temperature 2 wet̃ VMF1̂Vienna mapping functions̃ ₱ ̂Williams ̆2017̃100 

Ȃ GPT2W VMF1 ₱ ̆ † Ὲ ҹ̔ 101 



 

 
 

 † ςЎ† ά — ςЎ† ά — ̂8̃ 

҉ Ҭ̆Ў† † Ὄ † π ᵝ ̆ά ά №≢ ₱ Ȃ102 

ԍ † Ẓ ЎὬҹ̔ 103 

 ЎὬ
ρ

ς

†

ίὭὲ—
 ̂9̃ 

Ԋ ҉̆҉ ԍSSI GNSS-MR ᶏ ѿ Ẋ Ȃ ԍ104 

̆ ̆ ⌠ Ȃᵖ ҹԅ ̆105 

ץ ⌠ № ̆ Ҭ ῀ңҩ ꜚ ̂Larson ̆106 

2013̃ ̔ — ὬȂ ̆ ⱴ҉ ῀ꜚ ̆107 

Ὤ  Ώҹ̔ 108ץ

 Ὤ
ὸὥὲ—

—
Ὤ Ὤ ЎὬ  ̂10̃ 

Ҭ̆Ὤҹ Ҋ ̆Ὤҹ Ȃ 109 

ҹԅ Ὤ̆ ẫᵀ Ȃ ᾢ ѿҩ ꜚ ̆ ҩ  110ץ

Ȃ ҹὝ̆ ꜚ ҹ1Ὤ̆ ↕ Ὥ ὸᶰπȟρὬȟςὬȟȣ ̆ ̂10̃111 

̔ 112 

 Ὤȟὸȟ ЎὬ ȟὸȟ
ὸὥὲ—ȟ

—ȟ
Ὤὸ Ὤὸ ὸȟ ὸ Ὤὸ  ̂11̃ 

Ҭ̆ὰ ῤ ṿ Ȃ 113 

 ↕ Ὥҩ ῤ ṿ ץ ̔ 114 

 
Ễ

Ὤȟ ὸȟ ЎὬ ȟ ὸȟ
ὸὥὲ—ȟ

—ȟ
ὸȟ ὸ Ὤὸ Ὤὸ

Ὤȟὸȟ ЎὬ ȟὸȟ
ὸὥὲ—ȟ

—ȟ
ὸȟ ὸ Ὤὸ Ὤὸ

Ὤȟ ὸȟ ЎὬ ȟ ὸȟ
ὸὥὲ—ȟ

—ȟ
ὸȟ ὸ Ὤὸ Ὤὸ

Ễ

 ̂12̃ 

 ҹ ̔ 115 

 ╗ ╜Ὤ Ὤ ═╧ ̂13̃ 



 

 
 

ῒҬ̆╗ Ὤȟὸȟ ЎὬ ȟὸȟ̆╜
ȟ

ȟ
ὸȟ ὸ̆═ ὓȟρ̆╧

Ὤ
Ὤ
Ȃ 116 

Ҍ SSI ↓ ṿὬΐ ̆ ԋӗ ̆ ̂13̃ ҹ̔ 117 

 ╧ ══ ═╗  ̂14̃ 

ᵖ ԍҌ Ҍ SSI ↓ Һ ̆ Ҍץ Ḥ Ҍ ̆118 

IGG ꜚ ȂIGG № ҈ ̆ ȁ Ȃ 3ҹ SG27 SSI119 

ף Ҭ ׆̆ Ҭ ץ ₮ №ҹ҈ ̔ ,Ḡ ̕120 

̆ ̕ ̆ ṿҹ 0̆ ṿȂIGG Ҍֽ ╝ ғ №ᾟץ Ḡ121 

̆ ᾧ Ҥ ̂Yang ̆2022̃Ȃ ̆ҹԅ ׆ ̆122 

ṿᵬҹ ṿ ‰ ̂Standard Deviation̆STD ȁ̃ ̂Root 123 

Mean Square Error̆ RMSẼ ῏ ҈ҩ ᴇ ᵬҹ ṿ ‰Ȃ 124 

 125 

3. SSI №  126 

Fig.3 Weight Distribution of SSI Snow Depth Retrieval 127 

ẫᵀ ҹ̔ ᾢ ԋӗ ⌠ ҩ ṿ ᵀ ṿ̆ ṿ128 

̆ Ҋѿ ԋӗ ̆ ̆ף ⌠╠ ң ᵀ ṿ ṿ ԍ Ȃ 129 

4 GNSS-MR Ȃ ̔GNSS-MR ᵞ130 

̕ ԍ 5-25£̆ ᵝ 90-180£ Ȃ ̆ GNSSḤ131 

ᴪᶏ GNSS-MR Ẓ Ȃ ᶏ GPT2W VMF1 ₱132 



 

 
 

Ȃ ̆ SSI SNR ↓ № ᶏ̆ Lomb-Scargle № Һ Ῥ̆ Ὲ Ὄ ‗ὪȾς133 

Һ ̆Ḃ ⌠ Ȃ 134 

 135 

4. SSI SNR  136 

Fig.4 Snow Depth Retrieval by SSI and SNR 137 
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Fig.5 SSI Visualization 149 
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Fig.6 SNR Visualization 152 
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8. SG27  168 

Fig.8 Beidou inversion results of SG27 station 169 
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9. SG27 ᵍ≠  171 

Fig.9 Galileo inversion results of SG27 station 172 
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10. SG27 GPS  174 

Fig.10 GPS inversion results of SG27 station 175 


