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╓ᶍ ᶇ

ø ֹ ha
ø ֹ ð
ø ( R2 ) 4ֹ25 m 3

ø ᵫᶧᵣ
ø

( R2 ) 9ֹ43

טּ

╗ᶍ

ᶍ

ø ᶊᶧᶪ ᵫ
ø ᴴ ᶉ ᶣ

ICT ᶆ ᵸᶪ ﬞᶊ

ᶇ ᶍ ᵫ

ᶊ ᶄᵮ ᶊᶧᶪ
♬ ᴴ ᶝᶩ ᵫ

ᶍ ᶇ ᵫ

Ḳ ḭ ḭ

ø ☺
( R2 )ֹ 3ð

♬ ᶱ ᵶᵾ

ᶉ ᶍ

☺

ø 7 ᶇ ᶍ טּ

ᶍ

ICT טּ

ᶍ ᵫ
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☺ᶍ ᴴ ᶍᶍ ᴴטּ טּ

֩ ᴴ ֪ ᶉᵪᵼᶨᶀ
╪זּ

֩ ֪

ḝᶸᴻḳḑ
שּ ḃḻḇᴻ
֩ ֪

֩ 31 2 27 ֪

זּ ֩ ᴴ ֪
֩ ֪

℮ ֩ ֪

ᴴ

ᵡᵶᶘᶃ ᶍ
֩ 15זּ ᴲ

3 ֪

זּ
֩ 13זּ ᴲ

26 7 ֪╓ ᶍ

ḁḦᴻḐ Ḫḏḳ 10

ḁḦᴻḐ ᶊᵪᵪᶪ ֩ ḩḻḘᴻ֪

ᶷḑḘᶹ᷾ᴻ

ᴴ

Ḧḋḉḻ᷅ᶍⱦ טּ

( )

֩ ֪ ( )

( )ḝᶾḎ᷄

ḦḎḲᶷḳ֩ ֪

֩ Ḧ֪ḟḲᶸ

( )֩ ֪ᶻḁᶹ

( ) ֩ ֪ ᶍ

( )

( )

֩ ֪

ø H31 ᶊ ᵫ ᵶᴲ ᶨᵶᵣḁḦᴻḐ ᶊᶃᵣᶅ ᶱ ᵥ ᵫ

ø ḁḦᴻḐ ֩ ֪ᶱ ᵶᴲR2 R4ᶍ ᶆ ᶍ טּ ᶊ ᵰᵾ ᶱ

( ) ᷿ḁḎḨḂ

( )
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ᶍ ᶇ ᶉ וֹ

Ø Ù ƾǼ Ǳǚǡזּ ǝ ¤ ȠȢȯɉǛ ɇȬȪɜșǡⱦ  ǝǜטּ
ɇºȚȬȱȍɜǞ ꞌǊǒ Ȣɇºȱ ǡ

¤ ǡ ¤ ǡ  ȅǢƾǾǒǴטּ ǐǿǑǿǚȜȢȱȅּזǅ  ♬ ȅ ǈǎǾ¡
ǝ ӡICT ,Ӣ ǞǻǾ ( ), ӣ È É

Ẇ
ḱ ṇ ṇ
ḱUAV

אל  

ḱ ḭ
ḱ ḭ

Ẇ ḱ
ḱICT ṇ
ḱ ︡

אל

ḱ ṇ ︡ ḭ צּ
שּ

Ẇ
ḱ וֹ
ḱ ICT

אל

ḱ ṇ ︡ ICT

ǡ Ʒ ƾǼ
ȰºȨȅ

¤ Ǟ
ꞌǋǒ

ȅ
ǫ

ICTȸºɂȢȨ ǚ Ǌǒ ȰºȨȅ ƾǼ   Ǳǚǡזּ

ICT
à ǝ וֹ á

ø ȜȢȱǡ Ǟ ǊǙǢ ICTȸºɂȢȨǡ ȅ

ȾɔǞ ǌǾǆǛǞǻǽ  - 700ⱦ/m3ȅ ǌ
ø ǡ Ǟ Ǆ  ǡ Ǟǻǽ 

- 100ⱦ/m3ȅ ǌ

¤ ȜȢȱ ŧťð È- 800ⱦ/m3É

øICTȸºɂȢȨǞǻǽ Ǟ Ǌ  ȅŧ Ǵ 

ǡ ȅּזǅǾǆǛǞǻǽ Ú1,000ⱦ/m3ȅ ǌ

ǡ ŦŪð È+1,000ⱦ/m3É

(H31) 4,900ⱦ/m3
È Ú◖ É

ĤR4 4,100ⱦ/m3

ÈH31É 8,000ⱦ/m3
È ¤Ⱥɔɀ ǲǡ לּ É
Ĥ R4 9,000ⱦ/m3

ӡ ¤ ȜȢȱǡ Ӣ ǡ ǡ

0

25

50

R4
0

50

100

R4

15%ć
20%Ĉ
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à ᶍ á
ᴴ ≥
ḏᴻḇ ᶍ
ḏᴻḇ ᶊꞌᵷᵾⱣ

ᴴ ᶠᶨᶫᶪḏᴻḇ ᶗᶍ ꞌ

ICT-HV

iLogger

etc

APT

R4

HV

B

ⱦ ᶉICT ᶍ

A

həpr ḝᶶᶹḳ( )ᵋ
ᴴ
ᴴ ᶍ
ᴴ ᶍ ᶊꞌᵷᵾ

ᶍ etc



ǡ № HV ǡ

נּ

ӡ
∞ǚǡ №ǡ

¤◖

ӥ
ICT- HVȅ Ǌǒ ǡ

Ӧ
⌐ǝHV ǡ

¤ ǡ

ᵲᶫᶝᶆᶍ ᶊᶃᵣᶅ

Ӥ
ICT- HVǡ

ӣ ICT- HVǡ

ǡ №

ӧ
≥ ȅ ǽǝƿǼ
ⱦ ǝICT ǡ

Ӣ
ǚǡ ǝ
№¤ לּ

ØICT Ù

≥

♬ ǡ ĤȰºȨȅ ǊǒICT ǞǻǾ ☺ ¤ ƿ 6



וֹ

ǡ

◖

ȠȢȯɉǡ

ǡ

לּ Ǟꞌǋǒ

ǡ
¤

Ǌבּ ǡ

Ǜ

Ĥ טּ

ᶍוֹ

3.65m
24%

3.0m7%

2.2m 9%60%

3.65m
32%

3.0m 23%
2.2m 3%

42%

UAV LHiDAR ᶍ

ᴴ᷅ḱḋḟḳ CHTL

ICT

ᶍ┴ᵣ
֩ ᴴ ֪

ICT - HVᶍ

ICT ᶍ

7



R ᶝᶆᶍ ᶉ וֹ

ȯºɇ
ǡ טּ ☺ǡ ¤   ɇȬȪɜșǡⱦ טּ

№¤ ¤ ( ) ( ) ( )

וֹ
¤ ǝ

№

4 haǞ

¤ICTȸºɂȢȨǡ
Ā700ⱦ/

¤ ǡ
+1,000ⱦ/

¤ ǡ Ā100ⱦ/

ɕºȟ Ǜ
UAVǡ ǎ

ⱦ ǝICT

ICTȸºɂȢȨǡ
ǡ

ICT- HVȰºȨ  ȠȢȯɉǡ
( )

ICTǞǻǾ ¤
ǡ

וֹ
( )

Ā416ⱦ/

Ø ǡ Ù
Ā478ⱦ/

È ǡ É

Ø ♬ ǡ Ù
+875ⱦ/

Ø Ù
Ā58ⱦ/

Ø◖ ǡ Ù
Ā30ⱦ/

Ø ǚǡ Ù
Ā276ⱦ/

( )

ǡ

ǫǡטּ ꞌ
(LiDAR )
ǚלּ↨ ⌐

ǝ ǡ
№
(LiDAR )

ICT ǞǻǾ ǒǝ ╥ Ǟ ǌǾ Ƿ ǡ
ǚⱦ ǝ ≥ Ǟ Ǆǒ ǡ №

ȰºȨǡ ǞǻǾ ǝ ☺
ƿ Ʒ ╢Ǟ ǌǾ╔ ǚǡ

ICTȸºɂȢȨǡ

ȅ
◖ Ǟ Ǆǒ

ǝ ȅ №
╢ǡ

ǡ ǞǻǾטּ

ǡ טּ⌐

Ǜ│ǝǾ

  ǡּס

ǡ ȰºȨƾǼ  ǡ

ǝǾ סǡּטּ

842ⱦ/m3

לּ ǡ

ICT- HVȅ Ǌ 
¤
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ᶊטּ ᵰᵾ

¤ ( )¤ ( ) ◖ ( )

ɕºȟ Ǜ
UAVǡ ǎ

ICTȸºɂȢȨǡ
ǡ

ICT- HVȰºȨ  ȠȢȯ
ɉǡ ( )

ICT

LiDAR ╓

Ǣ  ǡ
ǫǡטּ ꞌ¤Ȱº
Ȩ Ǜ

ĤUAVǞǻǾ ǡ
סּ

╓Ǣ 

╓Ǟꞌǋǒ↨ּל
ǚ ⌐ǝ◖
ǡ

ǚ 

ǝ ǡ №¤Ȼȋ
ɓɜș

StanForD ǡ

[ hpr]
ȰºȨǡ

ĤȠȢȯɉǡ Ǜטּ
טּ

ǡ ¤

  ǡ

ICTȸºɂȢȨȅ Ǌ

ǒ ȠȢȯɉ ǚǡ
ǝǾ ¤טּ טּ

ȠȢȯɉǇǛǡ

È ꞌ AI
É

ǞƽǄǾICT

ǡ וֹ ǝ

ȸºɂȢȨȰºȨǡȘ

ɒȏȲ ǝǜSCM

ȸºɂȢȨ ǡ

Ǟ ǄǙ Ǟ ǌǾ

ÈȸºɂȢȨĥ É

ǡ ǝǜǚ

Ǣ  Ǜ│ǝǾ ¤
ƿ ǒǞ

ǚ  ǈǷ ǝǜȅ №ǊǝƿǼ 

  Ǳǚ ǅǾǆǛƿ

Ǜ│ǝǾ ǒǝ ╥ Ǟ ǌǾ Ƿ  ǚⱦ ǝ ≥

¤ICT È Ũ  ȰºȨⱣ ǡ É
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נּ ╓ᶍ ᶇ

זּ

℮

1

øּז
Ò 57 ha,ƹǔ 8 haÓ

¤ ǚƷǔ ǂFSC ȅ ¡
ǡ ǝǜȅ ȹȍȓ
ɇȢ ǛǊǙ
¤ ╓ǡɕºȟº ȅ
¤ 30 SDGƨ Ǟ
È É ƾǼ Ǳǚזּ Ǌǒ

Ȣɇºȱ ǡ

ø
Ò 29 ha,ƹǔ 29 haÓ
¤ 30 ǡ Ǟǻǽ 

Ǣ ǝ È 43 haÉ
¤ Ǟ ǄǙ  Ƿ №ǡǒǴǡ
ɕºȟº  UAVȅ Ǌǒ ǡ № 

ǚǡ ǝǜȅ
È É ǡ  

ø℮
Ò 76 ha,ƹǔ 7 haÓ
¤ ☺ ǚǡ ǡ Ƿ 

Ʉȯɔǚǡ ȹȍȓɇȢ
Ʌȍɒºǡ ǝǜȅ

¤ƵǊǬǗ ǡ ȅ Ǟ 
ƾǼ Ǳǚזּ Ǌǒ

ȅ
È É╗ ǡ

28

3,800 m3

23 m3

13 m3

25 m3

61 m3

ṕR5.1.23 R4 3 Ṗ



R ᴴᶹḩᴻḀ
ᵊ ☺ᶍ ᴴ ᶍ ò Ḧḋḉḻ᷅ᶍⱦ ֩טּ ֪ᵋ

ø ǡ ȅǵǗ ǡHVǚ  ǝ

È Éȅ Ǌǒ ǚ  È ¤

Éǡ ȅ Ǜוֹ

ø ╥Ǟ ȅ ǊǙ  ǡHVǡ  

ǡ ǝǜȅ ǚǡ Ƿ  ¤OP

Ǟ ǚ

ø ╓Ƿ Ǟꞌǋǒ  ǝǜȅ ǚ ȅ

Ʒ  ƾǼוֹ ǝ ǝǜȅ

1

ȾȊȍɔ ǡ È É

È É

ǡ

ӣØ Ù ICT- HVǡ ǡ №

R

ӤØ Ù ICT- HVǡ

ǡ ȅוֹ ¤

ǡ ȰºȨ ǝǜ

ICT ¤ ╥Ǟ Ǆǒ ≥ ǝǜǫǡ

ICT ǡ ¤ ǚǡ ╥ǡ ǒǝɔºɔּט

ṕR5.1.23 R4 3 Ṗ



1

¤Webȅ ǊǙ  ȾȌɜɒɜȲǡ Ǜ≥ ÈȚȢɒº¤ɆɜȤǝǜÉ

¤ȚȢɒº ÈȯȘȴȓɜ É Ĥ ȜɜȱɖºɒǡȠȢȯɉ

ȸºɂȢȨɁȬȲȅ   ǵ

à ǚȾȌɜɒɜȲ ƾǼǡ áà≥ á

ӣ ICT ᴻHVᶍ ᶍ № ᵊ ᵋ

¤StanforDǞ ǘƷǒ
¤ ǊƷ ǡ
¤ ǡ
ǝǜǞǗƷǙ≥

¤ ǡ
¤ ǡ
ǝǜǞǗƷǙ

ṕR5.1.23 R4 3 Ṗ



1

Ǟ Ǌǒ Ĥ ǄƵǽ

ǡ ǚǵ
ɊºȔºǞǻǖǙ ǲƿ│ǝǾ

ȚȢɒº ¤ɆɜȤ

ą Ǟ

ӣ ICT ᴻHVᶍ ᶍ № ᵊ᷀ ḱᴻḦᴻ᷂ḻ᷅ɛ

ɘɒȨ

ą ȦºȹºǞ

ǀ ǄǙ

ȷȣɔ Ƿ דּ Ǟꞌǋǒ ƿÔ ÕÔ ÕÔ ÕÔ ÕǡũȺȨºɜ

ȔɒºɇºȖɜșǡ Ǟ ǄǙǡ ȅ №
ǊǝƿǼ◖ ǊǙƷǂǆǛǵ

ṕR5.1.23 R4 3 Ṗ



ØȚȢɒº ÈȠȢȯɉ ÉÙ

ǷȹºȡɐɜǞǻǖǙ  ȰºȨǡ ǝǜǢ│ǝǾ

ӣ ICT ᴻHVᶍ ᶍ № ᵊ ḏᴻḇᶍ ᵋ

1

ICT Ǟ ǄǙ ¤ȨȍɉȢȨɜɀ

¤

¤ ǽǡ ȰºȨוֹ

ǝǜǡ ǒǝ ȅExcelȰºȨǚ סּ Ǟ

ǝ ǞǻǖǙǢ Excel ∙ ǡȰºȨ ǵ ƿ

ṕR5.1.23 R4 3 Ṗ



ӣ ICT ᴻHVᶍ ᶍ № ᵊ ᵋ

1

ȖɌɓȺº ȔɒºɇºȖɜș Ǟ ꞌǚǀǝƷ ǝǜǵ ǚǢƵǾ

ǚǢ hprȾȊȍɔȅ  Ᵽ ǚǀǾȠȢȯɉǢ ǝǊ

ǱǍ  ȅ ǾǒǴǞ ExcelȾȊȍɔ ǚ ꞌÈɊºȔ¤ ǞǻǖǙ Éסּ

Ĥ Ǟ ǝ №Ƿ Ǟטּ ǄǙǢExcel∙ ǡȰºȨ ǡ ǵ

Ƶǽ¤ ǝǊǡ  ȨȍɉȢȨɜɀ  ǽÈ10cm ǡ  Éוֹ ǡ Ǣ סּנּ

ᶠᶅ ᵶᵾ

ȾȌɜɒɜȲǝǜǚǢ ǞȸºɂȢȨǞǻǾ
ÈȰȡȨɔȰºȨÉǚǡ ƿ ¤◖

Ø ȰºȨǡǲǚ ꞌּס Ù

ǚǢ ǱǓ ǡ ǚ ╥
È ╓É

Ø ǝǜȅ ¤ ǌǾǆǛƿ Ù

ᶆᶍ
ᵲᶫᶝᶆᶍ ḏᴻḇ

ᶍ
֩ ֪ àR3 Ǳǚá

20cm ¥- 1cm
20cm∙ ¥- 2cm

àR4 á
Y=0.02484xÚ4.8156

ṕR5.1.23 R4 3 Ṗ



R

ø ╗ ¤ ╗ ǚ  ǞƾƾǾ
ȰºȨȅICTȸºɂȢȨǷǐǡ
Ǟǻǽ ¤ Ǌ  וֹ

Ƿ ǝǜǛ

¤ ¤ ǽ¤ ¤Ⱥɔ
ɀ ¤ ƿǽ¤ ȾȊȍɔǝǜ

ӡØ Ù
∞ǚǡ №ǡ ¤◖

ӢØ Ù
ǚǡ ǝ №¤ לּ

LiDAR¤ICT- HVǞǻǾ

ǝǜ
♬ ȅ ȠɈɎɕºȱ

╓ǫǡ ¤
ǝ ¤ ∏ǫǡ

UAV¤LiDAR¤ ╪ǡ

ø ╓ǡ ȰºȨȅ ǌǾǝǜ ǡ

ȅ ǊǙ ↨ּלǚ ⌐ǝ ǞǻǾ

ǡ №¤ ǡ

╓ǡ ¤
¤ ǝǜ

ICT ¤ ≥ ǡǒǴǡ ȰºȨǞ

R ᴴᶹḩᴻḀ֩ ᶍ טּ֪

1
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Ӣ Ḵḡḳᶍ ᶍ ḐəḑḦḌֹ ᵋ

ø ¥ 44 12

ø ¥ȱȲɇȭ ø ¥51

ø ¥20.7Ƣ  DBH :28.2cm

זּ֩ ֪

UAV AI

2022 3 2012

DSM DEM

DBH

2021 UAV
AI

DEM

DBH

à á

¤ ╗ ǡȱȲɇȭÈŪ Éȅ Ũ ǡ È   ɕºȟ UAV)
Ǟǻǽ DBH¤ ǡ Ƿ ȅ Ʒ  ȅ

¤ICTȸºɂȢȨǞǻǾ   ȰºȨǡ

¤ÔICT- HVȰºȨǞǻǾ ǽÕǛÔ ¤ ȅǵǛǞǊǒ ǽ*Õȅ

DSM Digital Surface ModelDEM DigitalElevationModel

óȱȲɇȭ ǽ È H6 ɕɆºȱNo.30Éȅ

ṕR5.1.23 R4 3 Ṗ
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18

19

20

21

22

1 2 3 4 5
m

No.

UAV AI

UAV
(AI )

21.2m 21.1m 20.5m 20.7m

99.2% 96.3% 97.6%

Ӣ Ḵḡḳᶍ ᶍ ḐəḑḦḌ ֩וֹ ֪ɛ

< ᶍ >

זּ֩ ֪

1

ø ¥ 44 12

ø ¥ȱȲɇȭ ø ¥51

ø ¥20.7Ƣ  DBH :28.2cm

ᵊ R֩3 ᶝᶆᶍ ɛ֪וֹ

ɕºȟ
ǡǲ

( ☿)

UAVØAI Ù
ÈÚ ɕºȟÉ

2012
( ¤
2021 )

2020 UAV :2020

217 211 188 89.1%

20.0m 20.7m 20.6m 99.5%

DBH 28.7cm 28.2cm 29.8cm 105.7%

153m3 140m3 142m3 101.2%

LiDAR

ǚǢ Ʒ ȅ

Ǣ Ʒ

ṕR5.1.23 R4 3 Ṗ



UAV
(AI )

0.74m3 0.73m3 0.81m3

98.6% 109.5%

< ᶍ >

2

0

0.2

0.4

0.6

0.8

1

1 2 3 4 5

m
3

No.

UAV AI

ǚǢ  ƿƵǾ

18

20

22

24

26

28

30

32

34

36

38

1 2 3 4 5

cm

No.

UAV AI

UAV
(AI )

DBH 29.8cm 29.5cm 29.5cm 31.6cm

98.9% 98.8% 105.8%

ƿ│ǝǾ<DBH ᶍ > ƿ│ǝǾ

¤ ȅǊǖƾǽ №ǌǾǆǛƿ

Ӣ Ḵḡḳᶍ ᶍ ḐəḑḦḌ ֩וֹ ֪ɛ

ṕR5.1.23 R4 3 Ṗ



0
50

100
150
200
250
300
350
400
450

0 5 10 15 20 25 30

m
m

DBH 13
13

HV 202

Ӣ ᶉ ᴴ № ᵊ᷀ ḱḦḌ֩ ֪ɛ

2

ǡ ǚǢ  Ǟ №ǚǀǝƾǖǒ ǡ ǽ
Ĉ

ǞǢHVȰºȨȅ ¤ Ǌ
╓¤ ǝǜȅ ǱƻǙ ǂ ¤ ǚǀǾּס

Ǜ ǡ ǚǢ
Ǟ ǀǝ

< ᶩᶍ á
֩ ֪

H֩Vḏᴻḇ֪

50

100

150

200

250

300

350

400

450

0 5 10 15 20 25 30

m
m

m

202
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ICTȸºɂȢȨ ȾȒɘºȩ

( )

ICTȸºɂȢȨ

◖

ȱɒȬȘ

Ǆ

șɒȬɀɔ

(ȸºɂȢȨ ¥CTL )

2

ӥØ ÙICT- HVȅ Ǌǒ ǡ

øR3Ǳǚǡ  ƻנǞּוֹ ǝǾ ƾǗ ǝ ȠȢȯɉǡ

ȹɓɎºȹȬȖɜșǷȔɒºɇºȖɜș ǝǜȅ ƾǊǒ ȠȢȯɉȅ Ⱥ
ȨºɜǞƽƷǙ  ǝǜȅ ƾǼ

ø ¤LiDARǝǜǡ וֹ ǝ ǝǜȅ

◖ ¤ ǡHV ǡ Ǟ Ǆǒ ǝ ǝǜȅ ȺȨºɜǚ
ǝǜȅ

R ᴴᶹḩᴻḀ
ᵊ ☺ᶍ ᴴ ᶍ ò Ḧḋḉḻ᷅ᶍⱦ ֩טּ ֪ᵋ

ICT- HVȅ Ǌǒ ǒǝ ȠȢȯɉǡ

R
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