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˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   v 

̱˿Ʒ ̱̞Ȏɺ ̠̪ʎ̨̤ǯ̡ 

 

AG - ˿ ̰ʽ˿̩ʗɻ˿ ̡̩́ 

AQ - ̇ ̠̩̇ ̡̨̩̤̤̩̖̓ 

BOD - ̳ ̡̇ ˼ĸ˄̇Ȥ ˱ʠʣ̜  

CBA - ɖʚ̡̪̞- ɛǭ̛̠̩ ʨ̢̱ʠ̣̞̐ 

CBR - ɖʚ̡̪̞- ɛǭ̛̠̩ ˭ȧ̘̩̞̒  

CEA - ̜ ̕ʓ̜ ̘ ʚ̤̟ ˭ț˿̩ʚ̞  

CEB - ̠ ˫˿̩ ʨȎʡ̠̚ ̜ǚ̠̞̎  

CEP - ̜ ̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ 

CFS - ǭ̟̤̩̟Ǭ̡̞ ˳̱̤̩̔ ̱ĸȤȔ ̞ 

CKAH ɀ ̱ ˿ˡ̦̝- ȧ̡̟ ʨ˿ʠ̘ ̜̥̩̜̩ʗ̞́ 

CO ɀ ̱ ̘ˡʠ ̡̩́ 

COD - ̟ ̤̩̞ȥ˿ ˼ĸ˄̇Ȥ ˱ʠʣ̜ 

CSC - ˱ ȌĹʛɺ ˭Ȝĸ̣̐ ˳̘̱Ȉ̢˿ 

DO - Ȕʨ̩̒ ˼ĸ˄̇Ȥ  

ECBA - ʨ̨̤̩̒ʚ̒ ɖʚ̡̪̞- ɛǭ̛̠̩ ʨ̢̨̱ʠ̣̐ ̞

EIA - ̘ ʚ̤̟ ̠̘̫̚ɺ ˯́ʐ̜  

EMMP - ̘ ʚ̤̟ ˿̦̜̖̩˿̟̞̐ ̤̥ ˭Ȝĸ̣̐ ̤̪̠ˆ̜  

EMP - ̘ ʚ̤̟ ˿̦̜̖̩˿̟̐ ̤̪̠ˆ̜  

EO - ̘ ʚ̤̟ ȥ̠̩̕ʚ̞̩  

ESCM - ̘ ʚ̤̟ ˮ̟ĸ̣̐ ˭ȧļ̠̩̒ ˭Ǭ̱̘ˡ̒  

ESDD - ̘ ʚ̤̟ ̤̥ ̤̜̩̇ ̤˫̡ʗ̖̕ ˭˫̢̞   

ESIA - ̘ ʚ̤̟ ̤̥ ̤̜̩̇ ̠̘̫̚ɺ ˯́ʐ̜  

FP - ̡ ̖ ̡̩́ ̡

GP ɀ ̒ ̰̐ ̤ˍ̒ ̪̒Ȥ̖ 

GSMB - ɵ ʨ̔ʓ̩ ̤ɼĸ̣̐ ̤  ̥̘ ̒ʠ ˿̪Ȧɺ ˿̩ʗ̞̩˫̢̞ 

HeIA - ˳ ʜ̜̞Ȥ ̡̠̌ ˄Ȏ̡̖ ̠̘̫̚ɺ ˯́ʐ̜  

HG ɀ ̱ ̡́ǯ ̡̩́  

IAS - ˮ ľ̜ Ǜ  ˿ʨ̱Ȉ̢ ʨ̢̱ˠ̣  

IRR - ˭ ̛ʓȤ̒ ̟˱ ̘̪ʐɺ ˭ȧ̘̩̞̒  

NAAQ - ̇ ̩ǭ ˿̘ ̪ǭʜǝ ̡̩ʐ ̨̡̡̛̤̩̞  

NBRO - ̇ ̩ǭ˿ ̱́ˡ̖̪̎ŗʡ ̥̩ ̘ʗ̱ʍ̣̐ ˮ̞̖̞̒  

NCS - ̇ ̩ǭ ˿̤ ˫̟ĸ̣̐ ̒Ǭ̡̞ 

NE - ˯ ́ʐ̜˿ ̠̌ ĸ ̱̖ˡ˿̟̖ ̠̔  



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   vi 

NEA - ̇ ̩ǭ ˿̘ ʚ̤̟ ̘̐̒   

NF - ̤ ̨̡̛̩ʨ˿ ̡̖̩Ȥ̟̒  

NIRP - ̇ ̩ǭ ˿˭ ȥź̅ȧ́̒ ɛǭ̨̤̩̘̖̓ ɛǭ̘Ǭǭ̞   

NPV - ɹ Ȉ ̡̕ ʗ̜̩̖̒ ˭̞́   

NWP - ̡ ̞ ̝̘ ̦̩̒   

NWP-EA - ̡ ̞ ̝̘ ̦̩-̒ ̘ ʚ̤ ̟˭ț˿̩ʚ̞  

NWS&DB - ̇ ̩ǭ ˿̠̇ ̤ɺ̘̩̖̔ ̥̩ ̡̠̩̘̥̖̇ ̜ǚ̠̞̎  

OCH - ɖ̌ ̡̒ ̟̌ʪɺ ̜̩ʗ̞́  

PE - ̱ ̞ˢƍ̒ ˺˿̱Ȉʲ˿ 

PF - Ļʇʜ 

PMU - ̡ ʓ̩̘̰ ǭ ˿̦̜̖̩˿̟̐ ˺˿˿̞ 

RAP - ɛǭ̨̤̩̘̖̓ ˿̩ʗ̞ ̤̪̠ˆ̜  

RO - ̘ ̩̣̩̐ ̜ǯʩɺ 

RS - ́ ˫̩́̔̚ Ǯʜ 

SAIRC-̤̜̩̇ ˯́ʐ̜ ̤̥ ˭ȥź̅ȧ́̒ ɛǭ̨̤̩̘̖̓ ˭ȧļ̡̠̩̒ 

SF - ˭ ̒ʚȤ ̘̟̒ ɖˍƷ ̡̖̩Ȥ̟̒ 

SIA - ̤ ̜̩ ̇̚ ̠̘̫ɺ ʨ̢̨̱ʠ̣̞̐ 

SLLRDC - ̋  ̠˫˿̩ ˱̎ɺ ̱́ˡ̎Ĺʛ̱ɺ ̤˫̡ʗ̖̞̕ Ĺʛ̱ɺ ̤˫̨̡̤̩̓ 

SMEC- ̤ ̨̱̖ˡʩ ̜ʪȤ̌Ȥ ˱˫ƍ̱Ȥʜ ̤˫̨̡̤̩̓ 

SPL - ̢ ɧ̔ ɗ̖̎ ̜ƶ̌ɺ  

SPM - ˭ ̡̠ɺɲ̒ ˭˫ʴ̜̞ Ȕ̡ʓ   

TIN - ǳ̱ ˿ˢ̐ ˮ̩̟̱̞̕Ȥ ̜ȥ̖ ̠̔ ˭ľ̜ ̡Ǭ ̩̠̞̇ 

TOR - ˿ ̩ʗ̞ ȥʗ̱Ȉ̢̞  

TP - əʗ̐ ̱̘ˡ̨̨̤̘̟̤  

TSS - əʗ̐ ˭̡̠ɺɲ̒ ̖̂ Ȕ̡ʓ 

VOC - ̟ ̡̩̥̖̓ Ŀ̞̩Ĺʛ̱ɺ ɖʚ̡̪̞ 

WBS - ˿ ̌ʐǯ ̱̩̔̚ȍ̱ɺ ̤̪̠ˆɺ  
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˯ɻǝɺ ̠̪ʎ̨̤ǯ̡ 
 

1.1 ˿̩ʗ̞ ȥʗ̱Ȉ̢̞ 

1.2 ̡̩ʗ̩̱̒ʧ ɖƹ̡̠ ̠̪ʎ̨̤ǯ̡ 

2.1 ̠̘̫̜̌̚ ̠ĸʫ ̘̩̠̖ ̱˿ˡƶ̢̩̌ ̡̠ ˄ǭ̞̜ 

2.2 ̡ʓ̩̘̰ ǭ ʨ̖ʓ̩̤ ̤̪̠ˆ̜  

2.3 ̱́ˢʢ̞ ̪̖̒ ̱̤ʪɺ ̘Ȉ̕ǭ̱ʍ ̀ǚ̩̎˫˿ 

2.4 ̤̪̠ˆɺ ̖ʓ̩̞̘ǲ̞ 

2.5 ˮ˿̰ǭ˿ ̨̥̟̤˿̎ 

2.6 ˭Ȥ̒ʗˏ̡̜̩ʜ ȥʗ̜̩̐ 

2.7 Ȍʐǝ ˿̠ ̥̪Ĺ Ȕ̡ʓ̜̞ ɖˍƸɺ 

3.1.1 ̠̇ ̒ǬǬ̡ ̡̩ʗ̡̩̒ 

3.2.1 ̤̱̜ˢź̅ ̤̥ ɵɻ ʨ̢̨̱ʠ̣̞̐ 

3.2.2 ˱̎ɺ ̛̩ʨ̞̒ ɖʡ̗̚ ˄ǭ̞̜ 

3.2.3 ɵ ʨ̔ʓ̩ ˄ǭ̞̜ 

3.2.4 ̘̩˫ʴ ˄ǭ̞̜ 

3.3.1 ̡̰ĸ̣̠̩̒ ɖʡ̗̚ ̠̪ʎ̨̤ǯ̡ 

3.3.2 ̤Ǭ̡ ̡ʗ̞́ ɖ˖̗̚ ̠̪ʎ̨̤ǯ̡ 

3.3.3       ̤ ˫̱ʧȍ ɛ̱Ȉ̢ ̡̠ ˄ǭ̞̜ 

4.1 ̠̘̫̚ɺ ̥Ƚ̖̩̪́Ȧ̱ɺ ˭ȧ˿̰ǭ̞  

4.2  ɛ̕ ̩̖ ̜̩ʗ́ ˿̪ɘɺ ̡̠ ̤̪̠ˆ̜ ̥̩ ̘̪ǭ˿̎ 

4.3 ɵɻ ɛ̱ Ȉ ̢

5.1 ̱̞ˢƍ̒ ˍɻ˿ɺ ˭ȧ˿̰ǭ̞ 

7.1 ̘ʚ̤̟ ˿̦̜̖̩˿̟̐ ̤̪̠ˆ̜ 

7.2 ̘ʚ̤̟ ˭Ȝĸ̣̐ ̠̪ʎ̨̤ǯ̡ 

8.1 ̱ʗŏ̞ ˮ̞̖̒ ̡ʡȤ ̠̪ɪǝ ʡɖ 

8.2 ɾʡ˿ ˭̨̥̤̔ ˳̨̥̤̔ ̤̥ ɛ˿̢̩̞Ȥ̱Ŗ ̤̩̟̩˫̢̞ 

8.3 ̜̥̖̇ ̱̒ˡ̟ǯʜ ̘ǳ˿̡̩ 

9.1 ̱̞ˡɽĹʛɺ ̡̠ ̠̪ʎ̨̤ǯ̡ 

 

 

 

 

 

 

 

 



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   viii  

ʝ̘̤̥̌Ȥ ̠ ̪ʎ̨̤ǯ̡ 
 

ʝ̘̤̥̖̌ 1.1: ̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ̞́ 

ʝ̘̤̥̖̌ 2.1 ˭Ȍ̞̟ 1 ̤̥̩̔ ̱̞ˡ̩̔́Ǭ ̜̩ʗ́ ̱˿ˡʚ̱̎ˢ (Corridors) ̤̥ ˭Ȍ̞̟ 2,3 ̤̥ 4 ̤̥̩̔ ̱̒ˢ̟̩́Ǭ ɾʡ˿ 

˭ȧ̱ʗ̀ (traces) 

ʝ̘̤̥̖̌ 2.2 ˭Ȍ̞̟ 1 ̤̥̩̔ ̤̪̠Ĺʠ̠̌ ̠ĸ ˿̠ ˭ȧ̱ʗ̀ (Traces) 

ʝ̘̤̥̖̌ 2.3 ˭Ȍ̞̟ 2 ̤̥ 4 ̤̥̩̔ ̤̪̠Ĺʠ̠̌ ̚ȎȤ ˿̠ ʨ˿ʠ̘̞Ȥ   

ʝ̘̤̥̖̌ 2.4 ; ̜ ̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ˭̡̤̩̖ ̜̩ʗ́ ̘̞̓ (Alignment) 

ʝ̘̤̥̖̌ 3.1: ˿̩̠ř̐ ʨ̔ʓ̩ ̱̘̩̔ʗ̱̒ɺȤǯ̡ ̜ŗȤ ̤˿̤̖ ̠̔ ̡̖̩̇ʚ, ˭ ̱ɛˠʠ, Ɛʡ ̤̥ ˼ĸ̱̒ˡɺ̚ʗ ̜̩̤ ̡̠̌ ˭̩̠̔ 
ˆ̦˫ ɛ̡̩̥̱ʍ Ȍ̢̡̩ ̔ĸ̡̖ ̤̥̌Ȥ 

ʝ̘̤̥̖̌ 3.2: ̡ʓ̩̘̰ǭ ɛ̱Ȉ̢̞ ǯ̠ ̡̘ǭ̖ ̠̜̩̇ʗ́ 

ʝ̘̤̥̖̌ 3.3: 2013 ̜̪ʎ ́˫̡́ǯ̟ ˯ǭʫ ˭̡̨̤̩̱̓ʧȍ ́ɺ̘̥ Ǫ̤̏ǳĸ˿̱ʍ ̱˿ˡ̤̌˿ ř̡Ȥ ̩̞̩̆ʝ̘̞ĸ (ɾ̠̩ʷ̞: ̔ 

̤Ȥ̱ǈ ̌ʎɺ̨̤ (The Sunday Times) ɘ̡Ǭ̘̒) 

ʝ̘̤̥̖̌ 3.4: ̡̖̩̇̒ ˮ̟ĸʽ̒ ̨̤̩̖̓ ̡̠̌ ̜́Ȥ Ĺʛ̜ (ɾ̠̩ʷ: ̔ ˭ʎ̠Ȥǈ (The Island) ɘ̡Ǭ̘̒) 

ʝ̘̤ ̥̖̌ 3.5: ˿̫́ʠ̠ Ǫ̤̏ǳĸ˿̱ʍ ˄Ȏʫ ̖̩̞̞̩ɺ ȥ̤̩ ̥̩ȥʫ ȥ̡̤ĸ (ɾ̠̩ʷ: ̩̇ǭ˿ ̱́ˡ̖̪̎ŗʡ ̘ʗ̱ʍ̣̐ 

̤˫ʨ̩̖̞̕ - NBRO) 

ʝ̘̤̥̖̌ 3.6: ɼʚ̜́ ̱˿ˡ̨̤ ˿̪̱ʠ ̡̖̩Ȥ̟̞̒ 

ʝ̘̤̥̖̌ 3.7 (a): ȥ˿̜̎ ̡Ǭ̒ (ĹʚȌ̱́ˡʠ̠ ̡̖̩Ȥ̟̞̒̌ ̜̩ʎɺ ̡̖ (#È Ђ 90 +200) ) ̤̥(b) ĹʚȌ̱́ˡʠ̠ 
̡̖Ȥ̩̟̱̒ʍ ˭̛ʓȤ̟̒ ̞

ʝ̘̤̥̖̌3.8: Ȍ̞ǯ̟ ̡̖̩Ȥ̟̱̒ʍ ˯ǯ̠̒ (̱̥ˠ̖̱̟̠́̔Ȥ̔) 

ʝ̘̤̥̖̌ 3.9:  ̡̱̥̖̪̒Ȥ̖ ̡̖̩Ȥ̟̞̒ ǯ̠ ̱Ȉ̢̩ȧļ̠˿̰̒ (Naturalized) ɛ̱ Ȉ̢̞Ȥ 

ʝ̘̤̥̖̌ 3.10: ˽̜̩̟̱́ˡʠ̠ ̡̖̩Ȥ̟̞̒ 

ʝ̘̤̥̖̌ 3.11: ̱ʧ̟́ʠ˿Ȥ̔ ̠Ȏ˿̪̠̫ ɛ̱Ȉ ̢

ʝ̘̤̥̖̌ 3.12: (a) ̚ ̝̟˿Ȥ̔ ̡̖̩Ȥ̟̱̒ʍ ̱˿ˡ̤̌ĸ ̡̖ ̖̌˫̠́ ̡̖̩Ȥ̟̞̒ (#È Ђ 114+ 300) ̤̥ (b) ̖̌˫̠́ ˯ǭ 
́ʠř̡̥̩ĸ 

ʝ̘̤̥̖̌ 3.13: ˿̪ǭ̩̖̩́ ˿Ȥ̔ 

ʝ̘̤̥̖̌ 3.14: (a) ̜ ̩ʡ̩̪́̒Ȥ̖ ̡̖̩Ȥ̟̞̒ ( (#ÈЂ 127+100) (̚ǚ̎ĸ˿̩̠́ ̡̖̩Ȥ̟̒ ̤˫ĺʗ̱̐ʍ ʨ̢̩̠ 

ɛ̱ Ȉ̢̞˿ ̱˿ˡ̤̌ĸ ̡̖) ̤̥ (b)̜̩ʡ̩̪́̒Ȥ̱Ȥ ̡ʪʠ ř̡̥̩ĸ  ) 

ʝ̘̤̥̖̌ 3.15: ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰Ȁ̱ʍ ˭Ȍ̞̟ 4 ̜ŗȤ ̱Ƅ̖̞̔ ̡̖ ̱̥ˢ ˮ̤Ȥ̡̖ ̡̘ǭ̖ ̡̖̩Ȥ̟̒ 

̪̔ĸ̡̱̖ ˄ǭ̞̜ 

ʝ̘̤̥̖̌ 3.16: ˭ț̱ʧŘ ̜̩ʗ̞́ ́˫̩́ ̥̟̥̩ ̜́Ȥ ˿̟̖ ̨̤̩̖̓ (a) ̔ ̪Ȏʜ ˼̞ (#ÈЂ 90+300), (b) ɻʚ̨̤̱́ˢȥ̞̩ ˼̞ 

(#ÈЂ 135+700) ̤̥ (c) ̔ ʇʣ ˼̞ (#ÈЂ 128+300) ) 

ʝ̘̤̥̖̌ 3.17: ̤̰Ə̡ ̱̥ˢ ̡ľ̡ ̠̘̫̜̌̚ ̠ĸ̡̖ ̡̪ʧ 

ʝ̘̤̥̖̌ 3.18: ˹ĸ ˹ĸ ̡̨̡̩̤̤̩̖̠̓ ̥ɽʫ ʨ̢̱ˠ̣ ̤˫̀ʓ̩ (The species richness) 

ʝ̘̤̥̖̌ 4.1: ɼʚ̜́ ̱˿ˡ̨̤ ˿̪̱ʠ ̡̖̩Ȥ̟̱̒ʍ ̡̨̩̤̤̩̖̓ ̥̩ȥ ʩ̜ ̤̥ ˿̪̚ʡ˿̟̞̐ (Ch 6+540 to 6+840) 

ʝ̘̤̥̖̌ 4.2: ̱̥ˡ̟˿̪̱ʠ ̡̖̩Ȥ̟̱̒ʍ ̡̨̩̤̤̩̖̓ ̥̩ȥ ʩ̜ ̤̥ ˿̪̚ʡ˿̟̞̐ 

ʝ̘̤̥̖̌ 4.3: ̱ʧ̟́ʠ˿Ȥ̔ ̡̖̩Ȥ̟̱̒ʍ ̡̨̩̤̤̩̖̓ ʨ̢̖̩ʩ̜ ̤̥ ˿̪̚ʡ˿̟̞̐ (Ch 58+550) 

ʝ̘̤̥̖̌ 4.4: ĹʚȌ̱́ˡʠ̠ ̡̖̩Ȥ̟̱̒ʍ ̡̨̩̤̤̩̖̓ ʨ̢̖̩ʩ̜ ̤̥ ˿̪̚ʡ˿̟̞̐ (Ch 90+020) 



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   ix 

ʝ̘̤̥̖̌ 4.5: ̡̥̪Ȥ̪̒Ȥ̖ ̡̖̩Ȥ̟̞̒ (Ch 106+100) ˿̪̚ʡʩ̜ ̤̥ ̡̨̩̤̤̩̖̓ ʨ̢̖̩ ʩ̜ 

ʝ̘̤̥̖̌ 4.6: ˽̜̩̟̱́ˡʠ̠ ̡̖̩Ȥ̟̞̒ ˿̪̚ʢʩ̜ ̤̥ ̡̨̩̤̤̩̖̓ ˭ˍɻʩ̜ (#È Ђ 110 + 350) 

ʝ̘̤̥̖̌ 4.7: ̖̪̌˫̠́ ˿Ȏ̪̞́̌ ̔ ̤̜́ ̜̟̚˿Ȥ̔ ̡̖̩Ȥ̟̱̒ʍ ɖˍƸ̜ 

ʝ̘̤̥̖̌ 4.8:  ˿̪ǭ̩̖̩́ ˿Ȥ̔ ̡̖̩Ȥ̟̞̒ 

ʝ̘̤̥̖̌ 4.9: ̪̔Ȏʜ ˼̞ 

ʝ̘̤̥̖̌ 4.10: ɖɖ̟ʩɺ ɨ̜̌ ʨʜȈ̡̕ / ̤̜̩Ȥ̡̟̒ ȥ̡̩̤ ɖˍ̩̌ ˯̒ 

ʝ̘̤̥̖̌ 4.11: ̡̩̥̖ ̡̠ ̡̨̱̖̤ ̱ʧ̞́Ȥ ̡̠ȍ CO2 ɖ̌ʩɺ ̜ƶ̌ɺ 

ʝ̘̤̥̖̌ 5.1: ɵɻ ̘̩̠ɺ ̤̗̥̩ ˳̩̥̟̞̔̐ĸ 

ʝ̘̤̥̖̌  5.2:  ʨ̞Ȥ ̘̩̠ɺ ˮ˿̰ǭ ̤̗̥̩ ˳̩̥̟̔̐ 

ʝ̘̤̥̖̌  5.3: ̤ǯȤ̌ ̜́Ȥ Ĺʛ̜ ̤̗̥̩ ̤̪̦ˆɺ ˿̟̖ ̠̔ ̞Ʒ̜˫ ̜̩ʗ́ ̤̥ ̱̚ˢĸĻ 

ʝ̘̤̥̖̌  5.4:  ̘ĸʽ ɖ̞̩̤̟ ̜̩ʗ̞́ ̥̪̟ʩ̱ɺ ̡ʔ̥̱ʍ ̦̔ ̤̥̖̌ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   x 

ř̡ ̠ ̪ʎ̨̤ǯ̡ 
 

̡ř̡ A.: ̱ ̞ˢƍ̒ ̡ʓ̩̘̰ǭ̱̞Ȥ ˭̱ɕĸʽ̒ ɛ̩̖̕ ̠̘̫̚ɺ ̤̥ ˺̡̩ ˭̡̜ Ĺʛ̜ ̤̥̩̔ ̱̞ˢƍ̒ Ŀ̞̩̜̩ʗ́ ̡̠ ̤̩̟̩˫̢̞  

̡ř̡ 1.1: ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ˭Ȍ̞̟̞Ȥ 

̡ř̡ 1.2: ̤ǬǬ̡ ̤ɼĸ̣̐ ̤̥̩̔ ̛̩ʨ̒ ˿̠ ȥ̞̪Ȍ ľ ̜

̡ř̡ 1.3: ̡ʓ̩̘̰ǭ̞ ̤̥̩̔ ˭̡̢ʓ ̡̖ ˭ȧ̜̪ǮȤ̡̠ ̤̩̟̩˫̢̞   

̡ř̡ 2.1: ˭Ȍ̞̟ 1 ˍ ʨ˿ʠ̘ ̱˿ˡʚ̱̎ˢ̡Ȥ ɖʡ̔̚ ̤̩̟̩˫̢̞ 

̡ř̡ 2.2: ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ˭Ȍ̞̟ 1,2 ̤̥ 4 ̜ŗȤ ̠̘̫̚ɺ ˄Ȏ̡̖ ̘ʚ̘̩̠̖ ̱˿ˡƶ̢̩̌ 

̡ř̡ 2.3: ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ˭Ȍ̞̟ 1,2 ̤̥ 4 ˍ ˭Ȥ̒ʗ ˏ̡̜̩ʜ ɖ˖̔̚ ʨ̨̤̟̒ 

̡ř̡ 2.4: ˄̞ʣ̜ ̡ʓ̩̘̰ǭ ̤˫̟̅˿ ̡̠ ̤̪̠ˆɺ ̱̒ˡ̟ǯʜ 

̡ř̡ 2.5: ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ˭Ȍ̞̟ 1,2 ̤̥ 4 ̤̥̩̔ ˭̡̢ʓ ̱ʧ̞̪ʎ ˯̨̤̱̒ɺȤǯ ˿̟ ˯ǭ ˱ȌĹʛɺ Ȕ̡ʓ 

ɛ̜ ̩̞̐Ȥ 

̡ř̡ 2.6: ˱ȌĹʛɺ Ŀ̞̩˿̩̟˿ɺ ̡̪̤̥̖̎̌ 

̡ř̡ 2.7: ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ʨ̞̔ɺ ̤̩̟̩˫̢̞ 

̡ř̡ 3.1: ̱˿ˡ̦̝ ̖̟̱́ʍ ̱Ȉ̢ř̐ ̔Ǭ̞̒Ȥ   

̡ř̡ 3.2: Ļʜ̫̠̐́ ̖̟̱́ʍ ̱Ȉ̢ř̐ ̔Ǭ̒ 

̡ř̡ 3.3: ˭Ȍ̞̟ 1 ̱ ̱̞ˢƍ̒ ̱̘̠̪́Ȥʪ̱ɺ ̡̘ǭ̖ ̠̇ʨ̔ʓ̩Ǭ̜˿̡ ̡̪̔́Ǭ Ǯ̟̞Ȥ (Stretches) 

̡ř̡ 3.4: ˭Ȍ̞̟ 2 ˍ ̱̞ˢƍ̒ ̱̘̠̪́Ȥʪ̱ɺ ̡̘ǭ̖ ̠̇ʨ̔ʓ̩Ǭ̜˿̡ ̡̪̔́Ǭ Ǯ̟̞Ȥ (Stretches) 

̡ř̡ 3.5: ˭Ȍ̞̟ 4 ̱ ̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ́ ˭ȧ̱ʗ̱̀ʍ ̡̘ǭ̖ ̠̇ʨ̔ʓ̩Ǭ̜˿̡ ̡̪̔́Ǭ Ǯ̟̞Ȥ (Stretches) 

̡ř̡ 3.6: ̜ǯɖ̌ ̠̱̇ʍ ř̩̐Ǭ̜̞ ˭̕ʓ̞̖̞ ˿̠ ̨̤̩̖̓ 

̡ř̡ 3.7: ̨̘̩̤̔̓ (baseline) ̜ ǯɖ̌ ̠̇ ř̩̐Ǭ̜̞ ʨ̘̟ɺ Ĺʛ̱ɺ ɛǭ̙ ̠

̡ř̡ 3.8: ̡̩ʐ ř̩̐Ǭ̜̞ ʨ̘̟ɺ ˿̠ ̨̤̩̖̓ ̡̠ ʨ̨̤̟̒ 

̡ř̡ 3.9: ˹ĸ ˹ĸ ȥ̞̪Ȍ ˄Ȏ˿̠ ̨̤̩̖̓ ̡̠ ˹ĸ ˹ĸ ̡̩ʐ ř̩̐Ǭ̜ ̡̠ ̘̟̩ɻǮȤ ˍ ̤̩̟̩˫̢̞ 

̡ř̡ 3.10: ˭Ȍ̞̟ 4 ̡ʓ̩̘̰ ǭ ɛ̱Ȉ̢̞ ǯ̠ ˭̡̌ ̡̩ʐ ̒ǬǬ̡ ɻǝɺ ɛǭ̙ ̠

̡ř̡ 3.11: ˭̡̌ (ambient) ̢ɧ̔ ̜ƶ̌ɺ ̤̥ ˿ɺ̘̖ ̜ƶ̌ɺ ̘ʛĸ̡̣̩ ̤̥̩̔ ̱̞ˡ̩̪̔́ȧȧ ̨̤̩̖̓ ɖ˖̔̚ ʨ̨̤̟̞̒ 

̡ř̡ 3.12: ˹ĸ ˹ĸ ȥ̞̪Ȍ ̨̤̩̖̓ ̡̠ ̘̪̞ 24 ĸ ɘ̟̩ ȥʛĸ̣̞̐ ˿̟̖ ̠̔ ̢ɧ̔ ̜ƶ̌ɺ   

̡ř̡ 3.13: ˹ĸ ˹ĸ ȥ̞̪Ȍ ̨̤̩̖̞̓Ȥˍ ̘̪̞ĸ ɘ̟̩ ȥʛĸ̣̞̐ ˿̟̖ ̠̔ ˿ɺ̘̖ ̜ƶ̌ɺ 

̡ř̡ 3.14: ̘ʚ̱ʧʾ (ambient) ̢ɧ̔ ̜ƶ̌ɺ ̜̪Ȧɺ ˄Ȏ˿̠ ̨̤̩̖̓ (̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ̱́ʍ ˭Ȍ̞̟ 4) 

̡ř̡ 3.15: ĸ̱̣ˠǲ ˭̕ʓ̞̖̱ʍȍ ̡̩ʗ̡̩̒ ʫ ̢̩˿ ʨ̢̱ˠ̣̞Ȥ ɖ˖̔̚ ̤̩̟̩˫̢̞  

̡ř̡ 3.16: ̡ʓ̩̘̰ǭ ɛ̱Ȉ̢̱̞Ȥ ̡̩ʗ̡̩̒ ʫ ˮ̱ʧȥ˿ ̢̩˿ ʨ̢̱ˠ̣ ̠ʎ̨̤ǯ̡ 

̡ř̡ 3.17: ̡ʓ̩̘̰ǭ ɛ̱Ȉ̢̱̞Ȥ ̡̩ʗ̡̩̒ ʫ ̡̔ʩ ̞̩̱ɺ ̒ʗ̖̞̇̌ ̠ĸʫ ̢̩˿ ʨ̢̱ˠ̣ ̠ʎ̨̤ǯ̡ 

̡ř̡ 3.18: ̡ʓ̩̘̰ǭ ɛ̱Ȉ̢̱̞Ȥ ̡̩ʗ̩̒ ʫ ˮ̟ĸʽ̒ ̢̩˿ ʨ̢̱ˠ̣ ̠ʎ̨̤ǯ̡ (̡̖ ̤ǬǬ̡ ̤̥ ̡̰ĸ̣̠̩̒ ˮ̟ĸ̣˿ 

ˮ̩̘̖̊̒ 2009 ̞̱̌Ǭ - 2009) 

̡ř̡ 3.19: ̡ʓ̩̘̰ǭ ɛ̱Ȉ̢̞ ǯ̠ ̡̩ʗ̩̒ ʫ ̤ǬǬ̡ ʨ̢̱ˠ̣̞Ȥ̱Ŗ ̤̩̟̩˫̢̞ 

̡ř̡ 3.20: ȥ̞̪Ȍ ˄Ȏ˿̠ ȥ̡̩̤ ̡̠ ̤̩̜̩ƍ˿̞Ȥ̱Ŗ ̡̞̤ ˭ȧ̡ ̡ʓ̩ɕǭ̞   



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   xi 

̡ř̡ 3.21: ȥ̞̪Ȍ ˄Ȏ˿̠ ȥ̡̩̤ ̡̠ ̤̩̜̩ƍ˿̞Ȥ̱Ŗ ˭̕ʓ̩̘̖ ̜ƶ̌ɺ ˭ȧ̡ ̡ʓ̩ɕǭ ̞

̡ř̡ 3.22: ̘ʪ̱ʠ ̜̩˄˿ ˭̩̞̱̔ɺ ̡ʓ̩ɕǭ̞ (̤̩̜̩̖ʓ ˮ̩̞̜̔) 

̡ř̡ 3.23: ̘ʪ̱ʠ ̜̩˄˿ ʨ̞̱̔ɺ ̡ʓ̩ɕǭ̞ (̤̩̜̩̖ʓ̞) 

̡ř̡ 3.24: ʘĹ̡̞̩ ˭ȧ̡ ̰̥́ɾʡ˿̞Ȥ̱Ŗ ̡ʓ̩ɕǭ ̞

̡ř̡ 3.25: ̤˫ȥ̱ʧ̖̔, ̜ ̩̕ʓ ̤̥ ̱̒ˡ̟ǯʜ ̩̒ĸ̣̐ ̘̥ˆ˿ɺ ̡̠ ̤̩̟̩˫̢̞, (˭ ̞́Ȥ ̚ˏʨ̕ ˳Ǭ̟̒ ̡ʡȥ) 

̡ř̡ 3.26: ʨȎʡ ̠̚ ˆ̡̛̠̩̞̒ 

̡ř̡ 3.27: ̠̇ ɛ̡̛ ̞

̡ř̡ 3.28: ˳ʜ̜ ̱Ȉ̘̠ (Heritage Properties) 

̡ř̡ 4.1: ̠̘̫̚ɺ ̖ʓ̩̤  ̞

̡ř̡ 4.2: ˭Ȍ̞̟ 1 ˍ ˱ȌĹʛɺ ˭̡Ȍ̱̞ˍ ̜ǯɖ̌ ̠̇ʨ̔ʓ̡̩̌ ̠̘̫̚ɺ ˯ǭʨ̞ ̥̪Ĺ ̨̤̩̖̓ 

̡ř̡ 4.3: ˭Ȍ̞̟ 2 ̱ ˱ȌĹʛɺ ˭̡Ȍ̱ʍȍ ̜ǯɖ̌ ̠̇ʨ̔ʓ̡̩̌ ̠̘̫̚ɺ ˯ǭʨ̞ ̥̪Ĺ ̨̤̩̖̓ 

̡ř̡ 4.4: ˭Ȍ̞̟ 2 ̱ ˭̱ʄɘ̨̤̤ ̤̪̚Ȍ ̜̩ʗ̞́ ˱ȌĹʛɺ ˭̡Ȍ̱ʍȍ ̜ǯɖ̌ ̠̇ʨ̔ʓ̡̩̌ ̠̘̫̚ɺ ˯ǭʨ̞ ̥̪Ĺ ̨̤̩̖̓ 

̡ř̡ 4.5: ˭Ȍ̞̟ 4 ̱ ˱ȌĹʛɺ ˭̡Ȍ̱ʍȍ ̜ǯɖ̌ ̠̇ʨ̔ʓ̡̩̌ ̠̘̫̚ɺ ˯ǭʨ̞ ̥̪Ĺ ̨̤̩̖̓ 

̡ř̡ 4.6: ˭Ȍ̞̟ 1 ̱ Ŀ̞̩ Ǭ̜˿ ˭̡ț̱ʍ ̜ǯɖ̌ ̠̇ ʨ̔ʓ̡̩̌ ˄Ȏ̡̖ ˭̩̠̔ ̠̘̫̚ɺ ̤̥ ̨̤̩̖̓ 

̡ř̡ 4.7: ˭Ȍ̞̟ 2 ̱ Ŀ̞̩ Ǭ̜˿ ˭̡ț̱ʍ ̜ǯɖ̌ ̠̇ ʨ̔ʓ̡̩̌ ˄Ȏ̡̖ ˭̩̠̔ ̠̘̫̚ɺ ̤̥ ̨̤̩̓ ̖

̡ř̡ 4.8: ˭Ȍ̞̟ 4 ̱ Ŀ̞̩ Ǭ̜˿ ˭̡ț̱ʍ ̜ǯɖ̌ ̠̇ ʨ̔ʓ̡̩̌ ˄Ȏ̡̖ ˭̩̠̔ ̠̘̫̚ɺ ̤̥ ̨̤̩̖̓ 

̡ř̡ 4.9: ̡̖̩̩̤̇ ̡̠̌ ˄Ȏ̡̖ ̤̜̩̇ ̠̘̫̚ɺ 

̡ř̡ 4.10: ˱̎ɺ ˭Ǭ̘Ǭ ˿̟̪́Ȧ̱ɺ ̠̘̫̚ɺ 

̡ř̡ 4.11: ˿̡̎̒ ˄̌ ̔ʇʠ̠ ̔ĸ̡̩ ˯ǭʩ̜̌ ̥̪Ĺ ̠̘̫̚ɺ ̜ƶ̌ɺ ̡̠ ̤̩̟̩˫̢̞ 

̡ř̡ 4.12: ˱ȌĹʛɺ ˭̡Ȍ̱ʍȍ ˭̱ɕĸʽ̒ ̠̘̫̚ɺ 

̡ř̡ 4.13: ˱ȌĹʛɺ ̞Ȥǲˇǲ ̜ŗȤ ɖ̡̖̌ ̢ɧ̔ ̜ƶ̌ɺ 

̡ř̡ 4.14: ̱̒ˢ̟̩́Ǭ ˱ȌĹʛɺ ˳̘˿̟̐ ̡̠ ˿ɺ̘̖ ɛ̡̛ ̜ƶ̌ɺ 

̡ř̡ 4.15:  ̠̋˫˿̩ Ȏɺʚ̞ ̱̘̩̔ʗ̱̒ɺȤǯ̱ʧ ̡̘ǭ̖ ̤̥ ̱̞ˢƍ̒ Ȏɺʚ̞ ̜̩ʗ́ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ˭ț̱ʧŘ 

̜̩ʗ́ ̜ŗȤ ̱Ƅ̖̞̔ ̡̖ ̨̤̩̖̞̓Ȥ̱Ŗ ̤̩̟̩˫̢̞ 

̡ř̡  5.1: ɖɖ̟ʩɺ ̤̗̥̩ ˿ɺ̘̖ ɛɻǮȤ 

̡ř̡ 7.1: ʨ̨̤̩̒ʚ̒ ɖʚ̡̪̞ ɛǭ̛̠̩ ʨ̢̨̱ʠ̣̱̐ʍ ȍ ̛̩ʨ̩̒ ˿̦ ɛ̩̖̕ ̡̱̜̠ɺ ̤̥ ˹̦̪ʇǝ ˳̘˿ʠ̘̖ 

̡ř̡ 7.2: ˱ȌĹʛɺ ɖʚ̡̡̪̞̠ ̤̩̟̩˫̢̞ 

̡ř̡ 7.3: ˮ̡̨̤Ȁ˿ ɖʚ̡̡̪̞̠ ˮ˿̩̟ ̤̥ ̘̩ʚ̤ʚ˿ ̥̩ȥ ̥̩ ˺̡̩ ˯̨̤̱̒ɺȤǯ́̒ ˿̟̖ ľ̜   

̡ř̡ 7.4: ˮ̡̨̤Ȁ˿ ɖʚ̡̪̞ ̞̱̌Ǭ ɖʚ̡̪̞ ˭ʎ̜̒ ̤̥ ̘̩ʚ̤ʚ˿ ̥̩ȥ ̥̩ ̔Ǭ̒ ɾ̠̩ʷ 

̡ř̡ 7.5: ˭Ȍ̞̟ ̤˫˿̠̖ 1, 2 ̤̥ 4 ̤̗̥̩ ̳̔ȥ˿ VKT ˭ ̞́Ȥ 

̡ř̡ 7.6: ̡̩̥̖ ̡ʗ́ ʨ̢̨̱ʠ̣̱̐ʍȍ ̛̩ʨ̒ ˿̦ ̡̟̩̥̖̓ ̱̜̱̥ʐɺ ɖʚ̡̪̞ (VOC) 

̡ř̡ 7.7: Daily VHT for ̘ ̖̔ɺ ˭̡̨̡̤̩̓ ̤̥ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ̞́ ̤̗̥̩ ̳̔ȥ˿ VKT ˭ ̞́Ȥ 

̡ř̡ 7.8: ̡̩̥̖ ̡ʗ̞́ ̤̥ ̜̱́Ȥ ˭̟ɽ̐ ̜̒ ̟̓ ̡̩̥̖ ̱̜̱̥ʐɺ ɖʚ̡̪̞ (VOC) 

̡ř̡ 7.9: ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ̱́ʍ 2019-2048 ɛĸ̱̣ˠɖ̒ ɛǭ̛̠̩ 

̡ř̡ 7.10: ̡ʓ̩̘̰ǭ̱̞Ȥ ˭̱ɕĸʽ̒ ̜ȥȧ ̱̖ˡ̠̪ɫ ɛǭ̛̠̩ 



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   xii  

̡ř̡ 7.11 : ECBA ̱  ɛǭ̙ ̠

̡ř̡ 7.12a: ̤ ˫˄Ȉț̞ 1 ̞̱̌Ǭ ˿̦ CBA ˭ ̕ʓ̞̖ ̱ʍ BCR, NPV ̤̥ IRR ˭ ̞́Ȥ 

̡ř̡ 7.12b: ̤ ˫˄Ȉț̞ 2 ̞̱̌Ǭ ˿̦ CBA ˭ ̕ʓ̞̖ ̱ʍ BCR, NPV ̤̥ IRR ˭ ̞́Ȥ 

̡ř̡ 7.12c: ̤ ˫˄Ȉț̞ 1 ̞̱̌Ǭ ˿̦ CBA ˭ ̕ʓ̞̖ ̱ʍ BCR, NPV ̤̥  IRR ˭ ̞́Ȥ 

 

 

 



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   1 

ʨ̕ ̩̞ ˿̤ ̩̟̩˫̢̞ 
 

 ̠̋˫˿̩ ̟̞̇, ̱ ̘ˡǯ̥̪̟ ɛ̱Ȉ̢̱̞Ȥ ˮ̟ɺ̛ ʩ ̠̱̟́́̔ ̔ĸ̡̩ ̜́Ȥ˿̟̖ ˭ț̱ʧŘ ̜̩ʗ́ ̤̪̚Ȍ̞ĸ ̔  ̤ˍ̡̒  ˿ ̡̎̒ 

ɛ̱ Ȉ̢̱̞Ȥ ˮ̟ɺ̛ ʩ ̔ʇʠ̠ ̔ĸ̡̩ ̜́Ȥ ˿̟̖ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ̞́ ˱ȌĹʛ̜̌ Ǯ̟̞̐ ˿̟ ˯̒. ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ 

̡ʓ̩̘̰ ǭ̞ (CEP) ̘ ̥̒ ̪̔ĸ̡̱̖ ̘ʚȌ ˭Ȍ̞̟ ̥̟̒˿̌ ̡̱Ȥ˿̟ ˯̒: 

¶ ˭Ȍ̞̟ 1 ɀ ˿ ̡̎̒ ˄̌ ɼʚ̜́, Ȍ́ ˮ̤Ȥ̖ ̡̢̱̞Ȥ Ḻ̠́ˢɼ̟̌ 37.0  

¶ ˭Ȍ̞̟ 2 ɀ ɼʚ̜́ ˄  ̌Ļʜ̫̠̐́, Ȍ́ ˮ̤Ȥ̖ ̡̢̱̞Ȥ Ḻ̠́ˢɼ̟̌ 39.7 

      ɼʚ̜́ ˄  ̌˭ ̱ʄɘ̨̤̤, Ȍ́ ˮ̤Ȥ̖ ̡̢̱̞Ȥ Ḻ̠́ˢɼ̟̌ 9.1  

¶ ˭Ȍ̞̟ 3 ɀ̱ ̘ˡǯ̥̪̟ ˄  ̌́ ̠̱̟́̔, Ȍ́ ˮ̤Ȥ̖ ̡̢̱̞Ȥ Ḻ̠́ˢɼ̟̌ 32.5 

¶ ˭Ȍ̞̟ 4 ɀ Ļʜ̫̠̐́ ˄  ̌̔ ʇʠ̠,  Ȍ́ ˮ̤Ȥ̖ ̡̢̱̞Ȥ Ḻ̠́ˢɼ̟̌ 60.3  

̜̩ʗ́ ˱ȌĹʛɺ ˿̌ʐǯ ̤̥ ̤ɺ̚Ȥ̕ ̡̱̖Ǭ ˭̩̠̔  Ȧǭʛǭ ̤̥ ɛǭ̘Ǭǭ ̱̜Ȥ̜ ̩̇ǭ˿ ̘̩ʚ̤ʚ˿ ̘̖̒ (NEA) ̤ ̥ ˮʹ̒ 

̱̟ř̠̩˄ ̞̱̌Ǭ ̡̘̖̩ ˯ǭ ˭̩̠̔ ȥ̱̞ˢ́ ̥̒ʪʜ Ĺʛ̜ ɖṲ̈̀ ̘ʚ̤̟ ˿̦̜̖̩˿̟̐ ̤̥ ̘ˆ ʨ̘̟ɺ ̨̤̪̠̪̤̜ (EMMP)  ̔  

̤̜́ ̱̜̜ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ ɖ˖̱̞̠ ˿ ̟̖ ̠ȍ. ˹ ̱̤ˠ̜ ̱̜̜ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ (EIA) ̡̩ʗ̡̩̒ 

̤˿̤̩ ˯Ǭ̱Ǭ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ˿̡̎̒ ˄̌ ̔ʇʠ̠ ̔ĸ̡̩ Ǯ̟̱ʍ ˭Ȍ̞̟ 1, 2 ̤̥ 4  ˍ ˯́ʏɺ ̤̥̩̞̔.  ̱̜̜ 

̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏ̱ɺ ̡̘̤ʚ̱̞Ȥ (scope) ˿̡̎̒ ̘Ȉ̕ǭ ˭Ȥ̒ʗ ˏ̡̜̩ʜ̡ ̥̪̟ ˿̡̎̒ ˄̌ ̔ʇʠ̠ ̔ĸ̡̩ ̱̞ˢƍ̒ 

˭ț̱ʧŘ ̜̩ʗ́ ̱˿ˡʚ̱̎ˢ̡, ̤̥ ʨʠ̡Ǭ̒ ˄̌ ˭̱ʄɘ̨̤̤ ̔ĸ̡̩ ̤̪̚Ȍ ̜̩ʗ̞́ (˭̱ʄɘ̨̤̤ ̤̪̚Ȍ ̜̩ʗ̞́) ˮ̡̟̞̐ ̱ʧ. 

̡ʓ̩̘̰ ǭ̱̞Ȥ ʨ̢̩̠ ɵɻ ɛ̜̩̞̐ĸ ˮ̡̟̞̐ ̱˿̱̟̖ ̪̚ʨȤ ̡̱̖Ǭ ˭̡̤̟̞Ȥ ̤̥ ˭ȧ̜̪ǮȤ ̖́̐ ̡̩ĸ ̠̩̪́̚Ȧ̜̌ 

˭̡̢ʓ ̡̖ ˭̟̒ ˱Ȥ ̤̜̥̟ĸ ̪̖̜̔̌Ǭ ̠̩̱̖́̚ ˯ǭ ˭̟̒ ̡̒Ǭ ̤̜̥̟ĸ ̱ɺ ̔ĸ̡̩Ǭ ̠̪ɩ̜̌ ȥ̞ɻ̡̒ ̡̘Ǯ.    

˿̡̎̒ ˄̌ ̔ʇʠ̠ ̔ĸ̡̩ ˭ț̱ʧŘ ̜̩ʗ̱́ʍ ̤ɺəʗ̐ Ȍ́ Ḻ̠́ˢɼ̌ʗ 136.9 Ĺ. ˹̞ ́ɺ̘̥, Ļʜ̫̠̐́, ˿̫́ʠ̠ ̤̥ 

̜̩̱̒ʠ ̞̖ Ǫ̤̏ǳĸ˿ ̥̟̒ ̥ ̟̥̩ ̜́Ȥ ˿̟ʎ. ˭̱ʄɘ̨̤̤ ̜˫̤Ȥț̞ ˯ǯʣ ̱̤ˠ̡̩ ˭Ȥ̒ʗˏ̡̜̩ʜ 12 ĸ ̤̥ ̘Ȉ̕ǭ 

˭Ȥ̒ʗˏ̡̜̩ʜ 3 ĸ (˿̡̎̒, ʨʠ̡Ǭ̒ ̤̥ ̱̘ˡǯ̥̪̟) ˯ǯʣ̡ ˭Ȥ̒ʗˏ̡̜̩ʜ 14 ĸ ̱̜̜ ˭ț̱ʧŘ ̜ ̩ʗ̞́ ǯ̠ ̡̘Ǯ. 

(˿̡̎̒ ̘Ȉ̕ǭ ˭Ȥ̒ʗˏ̡̜̩ʜ̡ ̱̜̜ ̡ʓ̩̘̰ǭ̞̌ ˭̞Ǭ ̱̖ˡ̡̖ ̱̠̤ ̤̪̠̱ĸ). ̱ ̜ ̜̱̘̠̪́Ȥʪ̱ɺ (alignment) 

̤̩̜̩̖ʓ̱̞Ȥ ̡̪Ƹ ˯Ǭ̱Ǭ ̟̞̇̌ ˭̞Ǭ ɵɻ ɛ̱Ȉ̢ ̤̥ ˮ̞̖̒ Ĺˍ̘̞ĸ ̥̪̟ ̡̪ǉ ̡̢̱̞Ȥ ̱̘ˣȈ́ʡ˿ ˱̎ɺ ̥̟̥̩̞. 

̜̩ʗ́ ̤˫̡ʗ̖̕ ˭ț˿̩ʚ̞ ʨ˄Ȥ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ ̱˿ˡʚ̱̎ˢ̱ʧ ̜̩ʗ̞́ ̤̥̩̔ ̡̖ ˅̡̜̩ (ROW) ̥Ȏ̖̩̱̖́ 

˯ǭ ˭̟̒ ˹̞̌ ˭̩̠̔ ˄̞ʣ̜ ˱̎ɺ, 1950 ˱̎ɺ ˭Ǭ̘Ǭ ˿̟ ̪́Ȧ̱ɺ ̘̖̒ (LAA) ̞̱̌Ǭ ̡̘̟̩́ȧ ˯̒. ̡ʓ̩̘̰ ǭ̞ ˮ̟ɺ̛ 

Ĺʛ̜̌ ɛ̜̓ ˄̞ʣ̜ ̱Ȉ̘̠ ˭Ǭ̘Ǭ˿̟̪́Ȧ̜ ˭̡̤̩̖ ˿̟ȧ ˯̒. ˭ ț̱ʧŘ ̜̩ʗ̞́ ˹̤ʫ ˱ȌĹʛ̜ĸ (elevated structure) 

̱̠̤ Ļ˘ȧ ̜̒ ̘̩̠ɺ (viaducts), ̘̩̠ɺ, ̱̚ˢĸĻ ̤̥ ̨̘̤ ɖ̟ʫ ̪̚ɻ ̛̩ʨ̱̞̒Ȥ ˱Ȍ˿̱̟ȧ ˯.̒ ̜ ̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ 

̡ʓ̩̘̰ ǭ̞ ̤̥̩̔ ̤ɺ̜̒ ̜̩ʗ́ ˱ȌĹʛ̱ɺ ̩̒ĸ̣̞̐ ̛̩ʨ̒ ˿̟ȧ ˯ǭ ˭̟̒ ̱̚ˡ̱̥ˡ̜̞ĸ ˱ȌĹʛɺ ˿̌ʐǯ ̟̚ 

̞Ȥ̱ǲˢ̘˿̟̐ ̤̥ ̞Ȥǲˇǲ ̛̩ʨ̱̞̒Ȥ ˄Ȏ˿̟ȧ ˯̒.̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ ̤̥̩̔ ̤ɺəʗ̐ ʨ̞̜̔ ˮ̤Ȥ̖ 

̡̢̱̞Ȥ  ̠̋˫˿̩ ʜɖ̞ʠ ɨʡ̞̖ 445.30  ĸ ̡ȧ ˯̒.  ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ˭Ȍ̞̟ 1,2 ̤ ̥ 4 ̤ ̥̩̔ ̘̜̐ĸ 

̤ɺəʗ̐ ̡ʓ̩̘̰ǭ ʨ̞̜̔ ˮ̤Ȥ̖ ̡̢̱̞Ȥ ʺ ̠˫˿̩ ʜɖ̞ʠ ɨʡ̞̖ 350.64ĸ ̡ ȧ ˯̒.  

̡ʗ̜̩̖̱̒ʍ ̡̘ǭ̖ ̘ʚ̤̟̞  

̱̜̜ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˭̕ʓ̞̖̞ ̤̪˿˅̜ ˭̟̒ǯ̟ȍ ˯́ʏ̜̌ ̠ĸ ˿  ̦˭ ̕ʓ̞̖  ɛ̱Ȉ̢̞ ̡Ȥ̱Ȥ ̜̕ʓ̜ ̘ʚ̤̟ ˭ț˿̩ʚ̞ 

(CEA) ̜ŗȤ ̘ʚ̤̟ ̠̘̫̚ɺ ˯́ʏ̜ ̤̥̩̔ ȥĻǬ ˿̟̖ ̠̔ ˿̩ʗ̞̞ ȥʗ̱Ȉ̢̱ʍ (TOR) ʨ̢̱ˠ̣̞̐ ˿̟ ˯ǭ ɛ̱Ȉ̢ ̱ʧ. 

̱̜ˍȍ ̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ̞́ Ȍ̱Ŗ ˭Ȥ̒ʗˏ̡̜̩ʜ ɖˍ̖̌ ̨̤̩̖̓ ̤̥̩̔ ʨ̢̱ˠ̣ ˭̡̩̖̞̕ĸ ̱̞ˡɽ˿̟̖ ̠ȍ. ˱ ̥̒ ̤̥̔Ȥ 

˿̠ ̱˿ˡʚ̱̎ˢ̡ ˅ ̜̩̱ʧ ̡̘ǭ̖ ̛̱ˣǭ˿, ̡̳̇ ʨ̔ʓ̩Ǭ̜˿ ̤̥ ̤̜̩̇ ̘ʚ̤̟̞ ɖ˖̡̔̚ ̨̘̩̤̔̓ (baseline) ̒ǬǬ̡ ɖʡ̔̚ 

˯́ʏ̜ĸ ˄Ȏ˿̟̖ ̠ȍ. ˹̞̌ ˭̡̜̟̒ ̜̩ʗ́ ̘̱̓ʍ ˄̌ ˮ̤Ȥ̖ ̡̢̱̞Ȥ Ḻ̠́ˢɼ̌ʗ 1 ˿  ̘̜̐ Ȏ̟ĸ ̔ĸ̡̩ ̡̘ǭ̖ 

̥Ȏ̖̩́Ǭ ˄̞ʣ ̤˫̱ʧȍ ɛ̱Ȉ̢ ̱̜̜ ˯́ʏ̜ ̤̥̩̔ ̤̪̠Ĺʠ̠̌ ̛̩̖̞̇ ˿̟̖ ̠ȍ. 

˭Ȍ̞̟ 1(˿̡̎̒ ˄̌ ɼʚ̜́):  ˭ ț̱ʧŘ ̜̩ʗ̞́ ˮ̟ɺ̛ ̡Ȥ̱Ȥ ɖ̌̒ ̡̟̌ʪɺ ̜̩ʗ̱́ʍ (OCH) ˭ Ȥ̒ʗˏ̡̜̩ʜ̡ ̤̜ŗȤ ̡̖ 

˭̟̒ ̜̩ʗ́ ˭ȧ̱ʗ̞̀ ɛ̩̖̕ ̡̢̱̞Ȥ̜ Ļʇʜ ̤̥ ̡̩́ ̱̖ˡ˿̟̖ ̠̔ ˱̎ɺ ̘ˆ˿̟ɻȤ ̜́Ȥ ˿̟ʎ. ́ɺ̘ˍȤ ̘ˆ̡ ̜̩ʗ́ 

˭ȧ̱ʗ̞̀ (trace) ̡̪ǉ ̡̢̱̞Ȥ ̡̘ǭ̖ Ȏɺʚ̞ ̜̩ʗ̞́̌ ̤̜̩Ȥ̡̟̒ ̜́Ȥ ˿̟ʎ.  

˭Ȍ̞̟ 2 (ɼʚ̜́ ˄̌ Ļʜ̫̠̐́): ̱̜̜ ˭Ȍ̞̟ ɖˍ̩̌ ˯Ǭ̱Ǭ Ļʇʜ, ̱̘ˡʠ̡ǯ ̤̥ ̡̩́ ̱̖ˡ˿̟̖ ̠̔ ˱̎ɺ ˳ǉȥ. ̱̜̜ 

˭Ȍ̞̟ ǯ̠ȍ ˭ț̱ʧŘ ̜̩ʗ̞́ ̱ʧ̟̠́˿Ȥ̔ ̤˫̟ĸʽ̒ ̡̖̩Ȥ̟̱̒ʍ ̔Ļǝ ̜̩ʎ̜ ̘ˆ˿̟ɻȤ ˺ Ȍ̱Ŗ ̜́Ȥ ˿̟ʎ.   



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   2 

(ɼʚ̜́ ˄̌ ˭̱ʄɘ̨̤̤ ): ̱̜̜ ̤̪̚Ȍ ̜ ̩ʗ̞́ ˮ̟ɺ̛ ̡Ȥ̱Ȥ ʨʠ̡Ǭ̒ (ɼʚ̜́ ˳ǯ̟) ˭Ȥ̒ʗˏ̡̜̩ʜ̡̱ȥ. ̱̜̜ 

̱̘̠̪́Ȥʪ̜ (alignment) ˿Ȏ˿̟ ɵɻ̞ĸ ̤ˍ ̒Ȱɼʚ̜́ ̱˿ˡ̨̤ ˿̪̱ʠȱ ̡ ̖ ̡̩́ ̡̖̩Ȥ̟̱̒ʍ ̱˿ˡ̤̌ĸ ̡̖ ̡̖̩Ȥ̟̒ 

˿̪̪̚ʠ̠ĸ ̘ˆ˿̟ɻȤ ̜́Ȥ ˿̟ʎ.  ̱̜̜ ̜̩ʗ̞́ ˭̡̤̩̖ ̡Ȥ̱Ȥ ˭̱ʄɘ̨̤̤ A001/ A006 ̜̥̩̜̩ʗ́ ̤Ȥț̱ʍ ˄̌ 

Ḻ̠́ˢɼ̌ʗ ̱̔˿ĸ Ļʜ̫̠̐́ ̱̤̔̌ ̡Ȥ̖̌ A006 ̜ ̥̩̜̩ʗ̞́ ̤̜́ ˱Ȍ̡̖ ̤Ȥț̨̤̩̖̞̓Ĺ.   
 
˭Ȍ̞̟ 4 (Ļʜ̫̠̐́ ˄̌ ̔ʇʠ̠):  ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ̱́ʍ ̱̜̜ ˭Ȍ̞̟ ɖˍ̩̌ ˯Ǭ̱Ǭ Ļʇʜ, ̱̘ˡʠǯ̡ ̤̥ ̡̩́ ̱̖ˡ˿̟̖ 
̠̔ ˱̎ɺ ˳ǉȥ. ̱̜̜ ˭Ȍ̞̟̞ ǯ̠ȍ ˭ț̱ʧŘ ̜̩ʗ̞́ ĹʚȌ̱́ˡʠ̠, ̡̱̥Ȥ̪̒Ȥ̖, ˽̜̩̟̱́ˡʠ̠, ̜̟̚˿Ȥ̔, ˿̪ǭ̩̖̩́˿Ȥ̔ 
̤̥ ̚ǚ̎ĸ˿̩̠́ ̞̖ ̡̖̩Ȥ̟̒ ˼̨̤̱̤ˠ ˹̡̩ ̘ˆ ˿̟ɻȤ ̔ ̜́Ȥ ˿̟ʎ.  
 

̨̤̜̤̓ ̘ʚ̤̟̞ -  

̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ̞́, ̱̒Ǭ ˿̠̩̘̞ ̤̥ ˭̟̜̪̒Ȍ ˿̠̩̘̞ ̜̪ȌȤ ȥ̟Ȥ̡̟̒ ̠̪̇́ʢɺ ˄Ȏ̡̖ Ļʇʜ ̤̥ ̘̥Ǭɨɺ ɛ̱Ȉ̢ 

̱̚ˡ̱̥ˡ̜̞ĸ ̥̟̥̩ ɛ̩̖̕ ̡̢̱̞Ȥ ̜́Ȥ ˿̟ʎ.  ˹̞̌ ˭̡̜̟̒ ̜̩ʗ̞́ ́˫̩́, ˯̦ ̱̔ˡ̦ ̤̥ ̡̩ʚ ˯  ̦̜̩ʗ́ ̟̩ʳ̞ ĸ ̥̟̥̩ 

̱̥ˢ ˺̡̩̌ ˮ̤Ȥ̖̱̞Ȥ ̜́Ȥ ˿̟ʎ. ̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ̞́ ̨̤̩̖̓́̒ ˿̟ȧ ̠̚Ȥ̱Ȥ ̢ĸǭ̜Ǭ ̨̘̩̤̔̓ ̘̩̣̩̐ ̜̒ 

̡̖ ˭̟̒ ɵɻ̞ ̤̜̠̒ ̤̥ ̜ǯɖ̌ ʘʡ ̤ˍ̒ ̡̚  ˭ǋ̡̱Ȥ ̡̘ǭ̖ ̪̚ʨȤ ̖̩̞̞̩ɺ ɛɽ̀ ̱̖ˡ̱ʧ. ̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ̱́ʍ 

ɵʨ̔ʓ̩Ǭ̜˿ ʨ̜ʗ̣̐ ̜ŗȤ ɵɻ̞ ŗ̠̩ ̪̚˅̜ ̤̥̩̔ ̡̘ǭȤ̱Ȥ ˭ǋ ̒ʗ̖̞̇ĸ ̡̚ ̔ĸ̡̩ ǭ̱ɧ.   

̱̞ˢƍ̒ ̜̩ʗ̞́ ʨʨ̩̕˿̩̟ ʫ ̨̡̛̤̩ʨ˿, ˭ʗ̕ ̨̡̛̤̩ʨ˿ ̤̥ ɻȥ̤̩ ʨ˄Ȥ ̡̨̱̖̤ ˿̟̖ ̠̔ ɵ ̔ʗ̢̖ ̤̥ ˿̰ʽ ̘ʚ̤̟ ̘Ȉ̕ǭ 

̤̥ ̡̱́ǯ ̥̟̥̩ ̜́Ȥ ˿̟̖ ˭̟̒ ˺̡̩ ̱̞ˢƍ̒ ̡ʓ̩̘̰ǭ̞ ̜ŗȤ ̠̘̫̜̌̚ ̠ĸ̡̖ ɛ̩̖̕ ɵɻ ̘ʚ̥̟̞̐Ȥ ̔ ̱ʧ.  ̜̩ʗ̞́ 

̡̖̩Ȥ̟̒ ˿̪̚ʡ Ĺˍ̘̞ĸ ̥̟̥̩ ̜́Ȥ ˿̟̖ ̖ɽȎ Ĺ˄Ȏ ̩̇ǭ˿ ˳̔ʓ̩̖̞ĸ, ˭̛̞ ɵɻ̞ĸ ̱̥ˢ ɛ˿̢̩̞̌ ̘Ǭ ˿̟̖ ̠̔ 

̱̒Ǭɨ̜ĸ ̱̥ˢ ̥̟̥̩ ̜́Ȥ ̱̖ˡ˿̟ʎ. ˹̱̥Ǭ ˭̕ʓ̞̖  ɛ̱Ȉ̢̞ ǯ̠ ̡̖ ̤ǯȤ̱Ŗ ̤˫ľ̜̐ ̜̩ʗ́ (˳̩̔.  ˭ ʡ ̜˫) ̥ɽʨ̞. 

̱̞ˢƍ̒ ̡ʓ̩̘̰ǭ ̞́ ɺ̘̥, ˿̫́ʠ̠, Ļʜ̫̠̐́ ̤̥ ̜̩̱̒ʠ ̞̖ ̘ʚ̘̩̠̖ Ǫ̤̏ǳĸ˿ ̥̟̒˿̌ ˭̞Ǭ ɛ̩̱Ȉʳ̞ ̱ʠ˿ɺ 

̠̚ɛ̱Ȉ̢ 18 ˿ Ŝ̩̜ȥ̠̩̕ʛ ̡̤ɺ 163 ĸ ̥̟̥̩ ̥̟̥̩ ̜́Ȥ ˿̟ʎ. ̡̖̩̩̤̇ ˭ǭ ̚ˏ̟̞̒ĸ Ŝ̩ɼ̞ ̜ƶ̜̱̌ɺ ̡̘ǭ̖ ̖ɽǬ 

˭ț˿ ̱̠̤ ̞Ʒ̠̒ ̘̥ˆ˿ɺ ̖ʩ˿̟̞̐̌ ̤̥ ̖̩́ʛ˿̟̞̐ ̡ʓ̩ɕ̒ʩ̜̌ ̠ĸ̡ ˯̒. ɛ̱Ȉ̢̱ʍ ˮʗȀ˿ ̤˫̡ʗ̖̞̕ ɖʡ̔̚  

̱̥ˡȌȤ ̘̪̥̪Ȍʡ ʪ̡̔ ̖̥̖̱̞̇́Ȥ ̤̪̠Ĺ̞ʐǯ ̱˿ˡ̤̌ĸ Ȏɕ̘Ǭ˿ɻȤ ɗ̩̎ ʨȌȧ ̠̚ʎ.    

 
˭̱ɕĸʽ̒ ̠̘̫̚ɺ ̤̥ ˺̡̩ ˭̡̜ Ĺʛ̜ ̤̥̩̔ Ŀ̞̩̜̩ʗ́   
 
̠̘̫̚ɺ ̥Ȏ̖̩ ̪́Ȧ̱ɺ ̖ʓ̩̤̞ĸ ̥̟̥̩ ̥Ȏ̖̩́Ȥ̖̩ ̠̔ ̡̪ǉɘ̟̜ ̠̘̫̜̌̚ ̠ĸʨ̞ ̥̪Ĺ ˭˫̢ ̡Ȥ̱Ȥ ɖʡ̡̱ʡȤ  
̠̇ʨ̔ʓ̩Ǭ̜˿ , ̤̜̩̇ ̤˫̨̤˿̰ǭ˿ ˭˫̢̞ ̤̥ ̘ʚ̤̟ ʨ̔ʓ̩Ǭ̜˿ ˭˫̢̞ ̱ʧ.  ̱̞ˢƍ̒ ̡ʓ̩̘̰ǭ̞ ȥ̤̩ ˯ǭʨ̞ ̥̪Ĺ ɛ̩̖̕ 

̠̘̫̚ɺ ̤̥ ˺̡̩ ˭̡̜ Ĺʛ̱ɺ Ŀ̞̩̜̩ʗ́ ̡̠ ̤̩̟̩˫̢̞ ̡ř̡ A ̱  ̔ĸ̡̩ ˯̒.   
 
̡ʓ̩̘̰ ǭ̞ ̤̪̠Ĺ̞ ʐǯ ̟̒ɺ ̡̖ Ļʇʜɨɺ ̤̥ ̘̥Ǭɨɺ ɛ̜̩̞̐ĸ ̥̟̥̩ ̜́Ȥ ́Ȥ̖̩ ̪̚ʨȤ ̡ʓ̩̘̰ǭ ˱ȌĹʛɺ ˿̌ʐǯ ̥̩ 

̤ɺ̚Ȥ̕ Ŀ̞̩˿̩̟˿ɺ ̤̜́ ̪̚Ȏȧ, ̠̪̇́ʢɺ ˄Ȏʩɺ ˱̥̠̞̩̜, ̠̞̇ ̠̩̞̩̱́ɺ ̟̩̌ ̡̨̱̖̤ʩ̜, ̡̩ʚ ˯̡̠ʠ ̡̠ 

˭̀Ȥ̡̩̞̎̒̌ ̩̩̔̚ ˯ǭʩɺ ̡̪ȥ ̤̪̠Ĺ̞ ʐǯ ̠̇ʨ̔ʓ̩Ǭ̜˿ ̠̘̫̚ɺ ˯ǭĹʛ̜̌ ̱̥ˠǯ̱ʧ. ̱ ɺ̡̩ ̜̥̪́ʛ̜ ̤̥̩̔ ̜̖̩ 

̤̪̠ˆɺ ̜ŗȤ ̠̘̫̚ɺ ˭̡̜ Ĺʛ̱ɺ Ŀ̞̩̜̩ʗ́ ̟̩ʲ̞ĸ ́ ̒ ʐǯ ̱ʧ.  ˹̱̤ˠ̜ ˱ȌĹʛɺ ˿̌ʐǯ ʨ̞ʡ ˿̩̠̱ʍȍ ˄ȎĹʛ̜ ̔ 

̥̒ʪʜ ˿̟ȧ ˯̒.    

̱̞ˢƍ̒ ̡ʓ̩̘̰ǭ̞ ̜ŗȤ ̡̜̩̖ ̡̖̩̩̤̇ ̡̠̌ ˯ǭʨ̞ ̥̪Ĺ ˹ĸ ɛ̩̖̕ ˭ˍ̒˿̟ ̠̘̫̜̚ĸ ̡Ȥ̱Ȥ ̡ʓ̩̘̰ǭ̞ ̜ŗȤ ˱̎ɺ 

˭Ǭ̘Ǭ ˿̟ ̪́Ȧ̜ ȥ̤̩ ̤̥ ̤̪̠Ĺ̞ ʐǯ ̤˫̀ʓ̡̩ĸ ɛǭ̨̤̩̖̓́̒ Ĺʛ̜̌ ˄Ȏʩ̜ ȥ̤̩ ɛ̱Ȉ̢̞̌ Ȍř˿̩ʢ̖ ̡̨̱̖̤˿ɺ 

˯ǭĹʛ̜ʎ.  ɵɻ ̘ʚ̥̟̐ ̟̩̱̌ʧ ˄Ȏ̡̖ ̡̨̱̖̤˿ɺ ȥ̤̩̔ ɛ̩̱Ȉʳ̞ ˮʗȀ˿̞̌ ̤̥ Ǝʨ˿̡̩̰ǬǮȤ̌ ̤̪̠Ĺ̞ ʐǯ ̠̘̫̜̚ĸ 

˄Ȏ̡ȧ ˯̒.  ̱̜̜ ̪́̌ʣ ̡̠̌ ɛǭ˿ʗ̜ ̱̤ʩ̜ ̤̥̩̔ ̜̩ʗ́ ̤˫̡ʗ̖̕ ˭ț˿̩ʚ̱ʍ ̡ʓ̩̘̰ǭ ̘ˆʨ̘̟ɺ ˺˿˿̞ĸ (PMU) ǯʡȤ 

̤̥ ̠̚ ̘̫̜̌ ̠ĸʫ ̱˿ˡ̨̤̌ ̡̠ ˳̨̘̱̤̔ ̠̩̪́̚Ȧ̜ ̜ŗȤ, ̘ʪʠ ̤̥ ˮ̞̖̒ ̨̤Ȁ̟  ̤̥ ̡̩̒˿̩ʡ˿ ɛǭ̨̤̩̖̓́̒ Ĺʛɺ 

̤̥̩̔ ʨ̨̤̟̩̒Ǭ̜˿ ɛǭ̨̤̩̖̓́̒ Ĺʛ̱ɺ ̨̤̪̠̪̤̜ĸ (RAP)  ̤̪˿˅̜ ˄Ȏ̡ȧ ˯̒. ˱ȌĹʛɺ ˭̟̒ǯ̟ ˿̩̠̱ʍȍ ˺ ˮʹ̒ ɛ̩̇ ̡ 

̱̘ˡȎ ˳̘̱̞ˢŘ̡̩̞̒Ȥ̌ ̤̥ ̞Ʒ̠̒ ̘̥ˆ˿ɺ ̡̠̌ ̩̩̔̚ ˯ǭʩ̜ ̡̪ȥ ˯̪̒ɺ ̱˿Ʒ˿̩ʢ̖ ̠̘̫̚ɺ ̡̠̌ ̠ĸ̡ȧ ˯ǭ ̪̚ʨȤ 

˺̡̩ ˭̡̜ Ĺʛ̜ ̤̥̩̔ ˭̩̠̔ ˭ț˿̩ʛȤ ̤̜́ ̤̩˿ź̩̆ Ĺʛ̜ ̤̥ ˱Ȍʚ ˿̩̠̱ʍȍ ˄Ȏʨ̞ ̥̪Ĺ ɨ̡̪̔Ƹɺ ̤ɺ̚Ȥ̡̕ ̱̘ˡȎ̡̖̩̇̒ 

̪̔ȧ̡Ǭ Ĺʛ̜  ˄Ȏ̡ȧ ˯̒.  ̱ ̘ˡȎ ̡̖̩̱̇̒Ŗ ̤̥ ̡̪̎ɨɺ ̱̤ˠ̡˿̞Ȥ̱Ŗ ̱̤ˣ̀ʓ̞ ̤̥ ˮ̟ĸ̡̣̩ ̤ɺ̚Ȥ̡̕ ̤̪̠Ĺʠ̠ 

̱̞ˡɽ ˿̟ȧ ˯ǭ ˭̟̒ ̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ̱́ʍ ˱ȌĹʛɺ ˿̩̠̱ʍ ̤̥ Ŀ̞̩Ǭ̜˿ ˿̩̠̱ʍ ̞̖ ̱̱̔˿ˍ̜  ̱̘ˡȎ 

̡̜̥̖̩̱̇̒Ŗ ˮ̟ĸ̡̣̩ ̤̥ ̱̤ˣ̀ʓ̞ ̥̒ʪʜ Ĺʛ̜ ɖṲ̈̀ ̥̪́̒Ĺ ˄̞ʣ Ŀ̞̩̜̩ʗ́ ́ȧ ˯̒.    

˭̱̖ĸ ˭̒̌, ̱̞ˢƍ̒ ̡ʓ̩̘̰ǭ̞ ̜́Ȥ ˿̩̠̞ ˭ǋʩ̜, ̞Ʒ̠̒ ̘̥ˆ˿ɺ ̡̪ǉȌʐȧ ʩ̜, ˱̎ɺ ̡̠ ˭̞́ ̡̪ǉʩ̜  ̤̥ Ȉʩǭʎ˿ 
̤˫̡ʗ̖̞̕Ȥ ̤̥ ʘĹ̞̩ ˭̡̨̤̩̓ ̡̪ǉʩ̜  ˮȌ̞ ̜ŗȤ ɛ̩̱Ȉʳ̞ ̤̥ ˿̠̩̘ ̤˫̡ʗ̖̞̕ ̤̜́ ̪̚ȼ ̡̘Ǯ.   
̱̞ˢƍ̒ ̡ ʓ̩̘̰ ǭ̞ ̤̪̠Ĺ̞ ʐǯ ɛ̱Ȉ̢̞ĸ ̥̟̥̩ ̜́Ȥ ˿̟̖ ̪̚ʨȤ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˭ȥ̡̩ʗ̞̞̱ʧ. ˭ț̱ʧŘ ̜̩ʗ̱́ʍ 

ɾʡ˿ ̤̪̠ˆɺ ˄ȎĹʛ̱ɺȍ ̤˫̱ʧȍ ̨̡̛̤̩ʨ˿ ̡̨̩̤̤̩̖̓ ̱̚ˡ̱̥ˡ̜̞ĸ  ̜̥̪̟́ ˹̞ ˄Ȏ˿̠̔ ̨̡̛̤̩ʨ˿ ̛̱ˣɻ˿ ̡̨̩̤̤̩̖̓ 



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   3 

̀ǚ̖̞̎ ʩ̜ĸ ˄Ȏ̡̖ ˭̟̜̒ ʨ̢̩̠ Ļʇʜ Ǯ̟̞Ȥ, ̱̘ˡʠ ̡̡̩́Ȥ ̤̥ ̡̱̖Ǭ ˭ǯʜ ̱̚ˢ́ ̡̡̩́Ȥ ̤̥ ̡̱́ǯ ̤̪̠Ĺ̞ʐǯ 

ʨ̢̩̠ ɛ̜̩̞̐˿ ̨̤Ȁ̟ ʨ̢̖̩ ʩ̜ĸ ˄Ȏ̱ʧ. ̤˫̱ʧȍ ɛ̱Ȉ̢ ̥̪Ĺ ̤̫̜ ˭̡̨̡̤̩̓˿̜ ̜̥́ʚȧ ̠̪̚ ˯ǭ ˭̟̒ ̩̒ĸ̣Ǜ˿ 

Ŀ̞ ̩̜̩ʗ́ ̱̥ˠǯ̡̱Ȥ ˹̱̠̤ ̜̥̪́ʚ̞ ̱̖ˡ̥̪Ĺ ˭̡̨̡̤̩̠̓ ˺̡̩ ̛̩ʨ̒ ˿̟ ˯ǭ ɽǬ ̨̡̛̤̩ʨ˿ ̡̨̩̤̤̩̖̓ ̤̥ ̡̖ ̤ǯȤ 

̤̥ ̢̩˿ ̡̠̌ ˄Ȏʨ̞ ̥̪Ĺ ˭̡ˍ̟̩̒ ˭̡̜ Ĺʛ̜̌ ˿̌ʐǯ ˿̟ȧ ˯̒.     

̜̩ʗ́ ˭ȧ̱ʗ̞̀ (trace) ̠̇ ̱Ȉ̥ Ĺˍ̘̞ĸ ̥̟̥̩ ̜́Ȥ ˿̟̖ ȥ̤̩ ̠̱̇ʍ ř̩̐Ǭ̜̞̌ ˄Ȏʨ̞ ̥̪Ĺ ̠̘̫̜̚ ̤̪̠Ĺ̞ ʐǯ 

̜ƶ̜̌˿ ̡̘̪ǭ̞ ̥̪˿. ˱ȌĹʛɺ ̤̥ Ŀ̞̩Ǭ̜˿ ˭̡ȜȤ ̡̠ȍ ̠̇ ̱Ȉ̥ ̱ ̡̒ ˄Ȏʨ̞ ̥̪Ĺ ˭̡̘̩̞̕Ȥ (run off ) ̤̥ ʨ˄ʛɺ 

(spills) ˭̡̜ Ĺʛ̜̌ ˭̡̢ʓ ˄̞ʣ Ŀ̞̩ ̜̩ʗ́ ́̒ ʐǯ ̱ʧ. ̱̜ˍȍ  ̞̥̘Ǭ ̰̥̘̩̠̖́ (housekeeping) ̛̩ʨ̞̒Ȥ ̔ ̱̞ˡ̩̔́ȧ 

˯̒. ˱ȌĹʛɺ ̱̤ˠ̡˿ ˿̔ʪʜ̡̠ ȥ̞ɻ̒ ˭̘Ȕ̡ʓ ˿̠̜̖̩˿̟̐ ̘̥ˆ˿ɺ ̡̘̪Ǯ̜ ̥̒ʪʜ ̱˿̱̟ȧ ˯̒.  ˿Ƚ ̤ ˍ̒ ɛ̱Ȉ̢ 

Ȍ̱Ŗ ̜̩ʗ́ ˿̪ɘɺ ˄Ȏ˿̟̖ ʨ̌ ̘̩˫ʴ ̨̤̩̓ʎ̡̩̞̒̌ ̤̥ ɵɻ ̨̤̩̓ʎ̡̩̞̓̌ ̠̘̫̚ɺ ˯ǭʨ̞ ̥̪Ĺ ˭̟̒ ˯̪̒ɺ ʨ̌ ̜̩ʗ́ ˿̪ɘɺ 

˿Ȥ̱Ȉ ̱̜ˡ̱̥ˡ̟ ̫̚ʪɺ ̥̟̥̩ ̜́Ȥ ˿̟̖  ʨ̌ ́ʠ ˿̡̩̪̎Ƹɺ ̡̘̩ ˄Ȏ̱ʧ̞̪ʎ ˭̱ɕĸ̣̩ ˿̠ ̥̪˿. ˭̡̢ʓ ʫ ʨ̌ ̜̩ʗ́ 

˿̪ɘɺ ̤̥ ɵɻ ̨̡̤̩̟̓ ʲʠɗ̞  ľ̜ Ŀ̞̩ ̡̌ ̖̪˫ʩ̜ ̤ɺ̚Ȥ̱̞̕Ȥ  ɵʨ̔ʓ̩̊/ɵ̩̒ĸ̣Ǜ˿ ˱˫ƍ̱Ȥʜ̡Ȥ ̱Ŗ ̜̱̘́Ȥʩɺ 

̠̩̱̘̚ˡ̱̟ˡǬǯ ̡ȧ ˯̒. ̖̩̞̞̩ɺ ̡̠̌ ̖̪ʇʜ̡ĸ ̔ĸ̡̖ ɛ̱Ȉ̢̞Ȥ̱Ŗ ˱ȌĹʛɺ ̡̠ȍ ˭̡̢ʓ ̫̚ʪɺ ̨̡̤̩̟̓ Ĺʛ̱ɺ 

ľ̜ ̱ʧ̔ ̱̞ˡ̩̔́ȧ ˯̒.  

ȏʨʡ ʨ̱̜ˢ̖̞̅, ̢ɧ̔ ̤̥ ˿ɺ̘̖̞ ̡̩ʐ ọ̞̑̐̌ ɛ̩̖̕ ̱̥ˠǯ̡ ̱ʧ.  ˹̞̌ ˭̡̜̟̒ ʨ̞ʡ ˿̩̠̱ʍ ˱ȌĹʛɺ ˿̌ʐǯ ˄Ȏ˿̟̖ 

ʨ̌ ̜̖ ̩ ̰̥̘̩̠̖́ (house-keeping) ˿̌ ʐǯ ̥̟̥̩ ȏʨʡ ̖̖̞̇ ʩ̜ ˭̡̜ Ĺʛ̜ ̤̥̩̔ ̥̪́̒Ĺ ˄̞ʣ Ŀ̞̩̜̩ʗ́ ˭ȧ̜̖̞́ 

˿̟ȧ ˯̒. ˱ ȌĹʛɺ ˭̡Ȍ̱ʍȍ ̢ɧ̔ ̜ƶ̌ɺ ʨ̘̟ɺ Ĺʛ̜ ̤̥ ȥ̞ɻ̒ ̜ƶ̌ɺ ̡̠̌ ˭ǋ̡̱Ȥ ̡̘Ǭ̡̩̱̖́ ̞̩̜ ˄Ȏ̡ȧ ˯ ǭ 

˭̟̒  ˱̥̠ ̢ɧ̞̔ĸ ̖̖̞̇ʩ̜ ˭ȥ̡̩ʗ̞ ̡̖ ̡̪̎ɨɺ ̡̠ ̱̤ˠ̡˿̞Ȥ̌  ˆȎˆ ˮ̟ĸ̣˿ ̡̱̜̠ɺ (protective gear) ̤̘̞ȧ 

˯̒. ˱ȌĹʛɺ ̞Ȥǲ ̤̥ ˳̘˿̟̐ ̡ʡȤ ̡̖̖̞̖̇ ̢ɧ̞̔ ˭ǋ Ĺʛ̜̌ ˭̡̢ʓ Ŀ̞̩̜̩ʗ́ ́ȧ ˯̒. ɖɖ̟ʩɺ ˿̌ʐǯ, ȥ̞ɻ̒ 

˿̩̠̩Ȥ̟̞̒ĸ ̤ˍ̡̒ ̘̜̐ĸ ̔ ˭̡̌ ̡̖̩̇̒ ̪̔ȧ̡Ǭ Ĺʛ̱̜Ȥ ̘ˆ̡ ̘̜̐ĸ ̔ ˄Ȏ˿̟ȧ ˯̒. ɖɖ̟ʩɺ ˿̌ʐǯ ̡ʡȤ ̘ˆ̡ 

˭̡̌ ̡̘ǭ̖ ̱́ˡ̖̪̎ŗʡ ̡ʔ̥̞Ȥ̱Ŗ ˭̨̡̤̩̟̓ʩɺ ˯ǭ̡Ȥ̱Ȥ ̪̔ʎ ̱̥ˢ ˺̡̩̌ ̥̩ȥ ˄ Ȏ̡Ȥ̱Ȥ̪̔ʎ ̘ʛĸ̣̩ ˿̟ȧ ɖṲ̈̀ 

ȥ̟Ȥ̡̟̒ ʨ̘̟ɺ ˿̟ȧ ˯̒.     

̱̜̜ ̡̩ʗ̩̱̒ʧ ̱̞ ˢƍ̒ ̘̩ʚ̤ʚ˿ ˿̠̜̩̐˿̟̐ ̨̤̪̠̪̤̜ όEMPύ ʨ̨̤̟̩̒Ǭ̜˿ ̤̪̠ˆɺ ˭̡Ȍ̱ʍȍ ̤˫̢̱ˢ̖̞̌̕ ̠ĸʨ̞ 

̥̪Ĺ ˭̟̒ ̡̞̩Ǭ˿̩ʢ̖ ̘̩ʚ̤ʚ˿ ˿̠̜̩̐˿̟̐ ̨̤̪̠̪̤̜ όEMPύ ̱ ˿ˡȤǲ̩Ǭ ʡ̞Ĺ̞ʨʡ ̡̠ ̱˿ˡ̤̌ĸ ̔ ̡ȧ ˯̒.  

̘̩ʚ̤ʚ˿ ˿̠̜̩̐˿̟̐ ̨̤̪̠̪̤̜ Ŀ̞̩Ǭ̜˿ Ĺʛ̜ ̤ɺ̚Ȥ̡̕ ˱ȌĹʛɺ ̱˿ˡȤǲǬ̩ ˿ʜ̡Ȥ ˱ȌĹʛɺ ˭̡ț̞ ǯ̠ȍ 

̡́Ĺ̡ʐǯ ˭ ̟̒ ̘̩ʚ̤ʚ˿ ˿̠̜̩̐˿̟̐ ̨̤̪̠̪̤̱ɺ ̤˫ĸ̔ ɕ̡̒ ̔ĸ̡̩ ˯ǭ ̠̘̫̚ɺ ˭̡̜ Ĺʛ̱ɺ Ŀ̞̩̜̩ʗ́ Ŀ̡̞̩̌ 

̖̪˫ʩ̜  ̘ˆʨ̘̟ɺ ˿̟ȧ ˯̒.    

 

̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏ̜̌ ˭ȧ̡, ̱̞ˢƍ̒ ̡ʓ̩̘̰ǭ̱̞Ȥ ȥ̞̒ ̡̢̱̞Ȥ̜ ˄Ȏ̡ȧ ˯̪̒ʎ ˭̱ɕĸʽ̒ ̤̪̠Ĺ̞ʐǯ ̟̱̒ɺ 

˭ˍ̒˿̟ ̠̘̫̚ɺ ̡̘̪ǭ̞Ǭ, ˺̡̩ ̱̞ˢƍ̒ ̠̘̫̚ɺ ˭̡̜ Ĺʛ̱ɺ Ŀ̞̩̜̩ʗ́ ̱̞ˡ̩̪̔́Ȧ̜ ̥̟̥̩ ˭̡̜ ˿̟̪́Ȧ̜̌ ̥̪Ĺ ̡ȧ 

˯ǭ ̡̚ ˭̡̤̩̖ ̡̢̱̞Ȥ ̪̔ĸʨ̞ ̥̪˿. ˭̤̩ʗ̓˿ʩ̜ĹȤ ̱̒ˡ̡̟ ̠̘̫̚ɺ ˭̡̜ Ĺʛ̱ɺ Ŀ̞̩̜̩ʗ́ Ŀ̡̞̩̌ ̖̪˫ʩ̜ ̥̒ʪʜ 

Ĺʛ̜̌ ̤̥ ˭̡̜ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ̤ˍ̒ ̡̚ ̥̒ʪʜ Ĺʛ̜ ɖṲ̈̀ ̡ʓ̩̘̰ǭ̞ ˭̀Ȥ̡̎ ʨ̘̟ɺ Ĺʛ̜̌  ̘̩ʚ̤ʚ˿ ̠̘̫̱̚ɺ ˯ǭ 

̱̞ˢƍ̒ ̘̩ʚ̤ʚ˿ ˿̠̜̩̐˿̟̐ ̨̤̪̠̪̤̜ όEMPύ ̤ ̥ EMoP  ̪̔ ǉ̡ ɖʡ̘̪ȍ̜ ˭̡̢ʓ̱̞Ȥ̜ ˿̠ʐǯ̞.     

Ȍř ˿̟̖ ̠̔ ɖʚ̡̪̞-ɛǭ̛̠̩ ʨ̢̨̱ʠ̣̱̐ʍȍ (Extended Cost Benefit Analysis (ECBA)) ̤ɺ̜̒ ̒ĸ̱̤ˠʜ˿̟̐ ̡̱̜̠ɺ 

̛̩ʨ̱̞̒Ȥ, ̥Ȏ̖̩́Ȥ̖̩ ̠̔ ̠̘̫̚ɺ ̡̠̌ ɻ̠ĸ ȥ̞̜ ˿̟̖ ̠ȍ.  ˄Ȏ˿̟̖ ̠̔ ˳̘˿ʠ̘̖̞Ȥ ̞̱̌Ǭ ɾʡ˿ ̒ǬǬ̡̱ʍȍ, 

̡ʓ̩̘̰ ǭ̞ ʜɖ̞ʠ ɨʡ̞̖ 9.73  ˿  ̤ɺəʗ̐ ̡ʗ̜̩̖̒ ˭̞́ĸ (net present value) ̔ĸ̡ɻȤ ˄Ȏ˿̠ ̥̪Ĺ ˹˿ĸ (viable) 

̡̚ ̥̒ʪʜ ʨ̞.   

̡ř ̡A.: ̱̞ ˢƍ̒ ̡ʓ̩̘̰ǭ̱̞Ȥ ˭̱ɕĸʽ̒ ɛ̩̖̕ ̠̘̫̚ɺ ̤ ̥ ˺̡̩ ˭̡̜ Ĺʛ̜ ̤̥̩̔ ̱̞ˢƍ̒ Ŀ̞̩̜̩ʗ́ ̡̠ ̤̩̟̩˫̢̞  
˭˫˿̞ ̘̩ʚ̤ʚ˿ ̨̡̤ʝ̘̞ ̠̘̫̜̚ ̠̘̫̚ɺ ˭̡̜ Ĺʛ̱ɺ ̱̞ˢƍ̒ Ŀ̞ ̩̜̩ʗ́ 

1 ̠̇ʨ̔ʓ̩Ǭ̜˿ 

̠̘̫̚ɺ 
  

1.1 ̘̩˫ʴ ̩̖̞̀̔ ̤̥ 
̪̒Ȥ̘Ǭʩ̜̌ 
˄Ȏ̡̖ ̠̘̫̚ɺ 

ˮ̟ĸ̣̩ ̱̖ˡ˿̟̖ ̠̔ ɨɺ ɖ̟ʪɺ 
̡ʡȤ ˄Ȏ̡̖ ̘̩˫ʴ ̩̖̞̀̔ ̤̥ 
˺̡̩ ɖ̩̟̌ ̪̒Ȥ̱Ȥ Ļʇʜ, ́˫̩́ 
˯̠ ̱̔ˡ̦, ̡̪ʧ, ˭ɽǝ ˮȌ̱ʍ 
̪̒Ȥ̘Ǭ ʩ̜  

˭ț˿ ̡ʗ̣̩̘̖̞̒ĸ ˭̱ɕĸʽ̒ ̱̖ˡ˿̟̖ ̜̩̤ 
̡̠ ̠̪̇́ʢɺ ˄Ȏ̡̖ ɛ̱Ȉ̢̞Ȥ̱Ŗ ɵɻ̞ ɖ̟ʩɺ 
̤ɺ̚Ȥ̕ ˱ȌĹʛɺ ˿̌ʐǯ ̤̪̠ˆɺ Ĺʛ̜  

1.2 Ļʇʜ ̡̠̌ ̠̞̇ 
̤̪̘ʏ̜̌ ̤̥ 
̪̤̞̩̜̌̚ ˯ǭ̡̖ 
̠̘̫̚ɺ  

̱̚ˢĸĻ ̥̟̥̩ ȥ̡̪̟Ȍ ̞ Ʒ̞̖  

̜ƶ̌ɺ (invert levels) ̡̘Ǭ̡̩ 
̱̖ˡ́̒ ̱̥ˡǬ ̡̩ʚ ̠̞̇ 
̤̪̘ʏ̜̌ ̤̥ Ļʇʜ ̡̠ ̠̞̇ 
̠̩̪́̚˅̜̌ ̩̩̔̚ ˯ǭ ʨ̞ ̥̪˿.  

ʨ̨̤̟̩̒Ǭ̜˿ ̤̪̠ˆɺ ̤˿̤̖ ˭̡Ȍ̱ʍȍ, ̤̫̜ 
̡̩ʚ ˯̦ ̜ ̩ʗ̞́ĸ̜ ̤̥ ̠̇ ̡̥̖ ˯  ̦
̜̩ʗ̞́ĸ̜ ̡̩ʚ ̠̞̇ ̤̪̘ʏ̜̌ ̱̥ˢ Ļʇʜ 
̡ʡȤ ̠̞̇ ̠̩̇ ̪̚˅̜̌ ˄Ȏ̡̖ ˭̡ˍ̟ 
̜̥̪̱̟́ ̖ ˭ʐʚȤ ̤̪̠ˆɺ Ĺʛ̜ ̤̥ ̤̩̖̓́̒ 



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   4 

˭˫˿̞ ̘̩ʚ̤ʚ˿ ̨̡̤ʝ̘̞ ̠̘̫̜̚ ̠̘̫̚ɺ ˭̡̜ Ĺʛ̱ɺ ̱̞ˢƍ̒ Ŀ̞ ̩̜̩ʗ́ 
Ĺʛ̜ ˄Ȏ˿̟ȧ ˯̒.  ̱̜̞ ˄Ȏ Ĺʛ̜ ̤̥̩̔ ˭̩̠̔ 
̡̩ʚ̜̩ʗ́ ˱˫ƍ̱Ȥʜ ̱̥ˢ ̱́ˡʨ̖̇ ȥ̠̩̕ʛ̱Ŗ 
̤̥/̱̥ˢ ˭̩̠̔ ̱́ˡʨ ̤˫ʨ̩̖̱̕ʍ ˹˿̡̩́̒ ̠̩̚ 
́ȧ ˯̒.   

1.3 ̡̘ǭ̖ ̡̠̥̖̇ 
̡̟̩̌̌ ˄Ȏ̡̖ 
̠̘̫̜̚  

̘̩̠ɺ ̤̥ ˿ǝ ̜̒ ̘̩̠ɺ 

(viaducts) ̡̠ ˭ʨț̜Ǭ 
̨̤̩̖̓́̒Ĺʛɺ ̤̥ Ȍ̢̩̖ǮȤ 
ȥ̤̩ ̡̘ǭ̖ ̡̠̥̖̇ ̡̟̩̌̌ 
̩̩̔̚ ˯ǭʩ̜. 

̘̩̠ɺ ̤̥ ̱̚ˢĸĻ ̠̞̇ ̠̖́ Ȍ̢̡̩ Ȍ̱Ŗ 
Ȍ̢̩̖̒ ˿̟ȧ ̠̖̚ ˭̟̒ ˯̪̒ɺ ˿ǝ ̜ ̒ 

̘̩̠ɺ (viaducts) Ȍř Ĺʛ̜̌ ̱̥ˢ 
̡̨̖̪̤̩̖̒̓́̒ Ĺʛ̜̌ ˄Ȏ̡ȧ ˯̒. ˹̜ŗȤ 
̡ʗ̜̩̖̱̒ʍ ̡̘ǭ̖ ̪́ʢɺ ̡̟̩̌̌ ̩̩̔̚ ˄Ȏ 
̱̖ˡ̡ȧ ˯̒.    

1.4 ˭ɽǝ ̡ ̠̌ ˄Ȏ̡̖ 
̠̘̫̜̚  

˭ț̱ʧŘ ̜̩ʗ̞́ ̜ŗȤ ˭ɽǝ 
Ĺˍ̘̞ĸ ̱Ƅ̖̞̔ ̱ʧ.   
˭ț̱ʧŘ ̜̩ʗ̱́ʍ ̜ǯɖ̌ 
˭̡̘̩̞̕Ȥ ˭ɽǝ ˭̤̠̌ 
˹˿ǯʨ̞ ̥̪˿.   

˭̩̠̔ ̡̩ʚ̜̩ʗ́ ˱˫ƍ̱Ȥʜ ̱̥ˢ ̱́ˡʨ̖̇ 
ȥ̠̩̕ʛ̱Ŗ ˹˿́Ǭ̡̞ ̜̒ ˭ɽǝ ̡̘ǭ̖ ɛ̱Ȉ̢ 

ȥ̨̥̤̔ Ĺʛ̜ ̤̥̩̔ ˿ǝ ̜ ̒ ̘̩̠ɺ (viaducts) 
̤̘̞ȧ ̠̪ɨ̞ ̥̪Ĺ ˭̟̒ ̱̥ˢ ʨ̨̤̟̩̒Ǭ̜˿ 
̤̪̠ˆɺ ̤˿̤̖ ˭̡ț̱ʍȍ ̤̪̠ˆɺ ̡̠ ̡̨̱̖̤ 
˿ɺ ˄Ȏ˿̟ȧ ̠̪ɨ̞ ̥̪Ĺ̞.   
̜̩ʗ̱́ʍ ̜ǯɖƷȤ ̠̩̞̖́ ̠̞̇, ̜̩ʗ́ 
˿ǚǉ̞ ̘Ǭ̱ʠ ̤˿̤̩ ˯ǭ ̡̠̥̖̇ ˿̩ȧ 
̜ŗȤ ˭ɽǝ ̡̘ǭ̖ ɛ̱ Ȉ̢ ̡ʡȤ ˱̡̒̌ 
̱̞ˡɽ˿̡̟ȧ ̠̪̱ɧ.   

1.5 ˭ț̱ʧŘ ̜̩ʗ̞́ 
ȥ̤̩ 
̠̪̇́ʢɺ̡̠̌ 
˄Ȏ̡̖ ̠̘̫̚ɺ  

ȥ̟Ȥ̟̒ ̠̪̇́ʢɺ ȥ̤̩ ˭ț̱ʧŘ 
̜̩ʗ̱́ʍ Ŀ̞̩˿̩ʚǬ̡̞̌ ̩̩̔̚ 
˯ǭ ʨ̞ ̥̪˿.  

˭ț̱ʧŘ ̜̩ʗ́ ˿ǚǉ ̞̇ ̠̪́ʢɺ ̜ƶ̌ɺ ̡̠̌ 
̡̩̎ ɛ̡̜̩̐Ǭ ˳̤ĹȤ ̡̘Ǭ̡̩ ̪́Ȧ̜. 

1.6 ̠̇ ̪́ʢɺ ̜ƶ̌ɺ 
̡̠̌ ˄Ȏ̡̖ 
̠̘̫̚ɺ  

˭ț̱ʧŘ ̜̩ʗ̱́ʍ ˿ǚǉ ̞
˱ȌĹʛ̱̜Ȥ ̠̞̇ ̡̟̩̔́Ȥ̖̩ 
ɛ̱ Ȉ ̢˭ǋʩ ̪́ʢɺ ̠̪̇́ʢɺ 
̜ƶ̌ɺ ˱̥̠ ̞̩̜̌ ̥̪Ḻ́ʧ.  

̜̩ʗ̞́ ȥ̤̩ ́˫̡ǯ̟ ̡̟̩̩̔̒̚ ́Ȥ̖̩ ɛ̱Ȉ̢ 
˭ǋ ̡̖ ˭̡̨̡̤̩̠̓ ̘̥ˆ̡̱Ȥ ́˫̡ǯ̟̌ ̜́Ȥ 
Ĺʛ̜ ̤̥̩̔ ̩̩̔̚ ̡ʡȤ ̱̒ˡ̟ ̜́Ȥ ̜̩ʗ̞́ĸ    
̜̩ʗ́ ˿ǚǉ̞̌ ̡̞̩̔̚ ˱ǭʚ ˿̟ȧ ̠̚ʎ.  

1.7 ̡̪ʧ ̡̠̌ ˄Ȏ̡̖ 
̠̘̫̚ɺ 

˭ț̱ʧŘ ̜̩ʗ̞́ ̜ŗȤ Ļ̩̎ ̡̪ʧ 
Ĺˍ̘̞˿ ̡̪ʧ ̪̚ɻ ̱Ƅ̖̞̔ ̱ʧ.  

˭̩̠̔ ̡̩ʚ̜̩ʗ́ ˱˫ƍ̱Ȥʜ ̱̥ˢ ̱́ˡʨ̖̇ 
ȥ̠̩̕ʛ̱Ŗ ˹˿́Ǭ̡̞ ̜̒ ̡̪ʧ ̡̘ǭ̖ ɛ̱Ȉ̢ 

ȥ̨̥̤̔ Ĺʛ̜ ̤̥̩̔ ˿ǝ ̜ ̒ ̘̩̠ɺ (viaducts) 
̤̘̞ȧ ̠̪ɨ̞ ̥̪Ĺ ˭̟̒ ̱̥ˢ ̜̩ʗ̱́ʍ 
˿ǚǉ̱ʍ ̤ ̪̠ˆɺ ̡̨̱̖̤ Ĺʛ̜ ̱̥ˢ ̠̘̫̚ɺ 
˄Ȏ̡̖ ̡̪ʧ ˿Ȥǉ ̱˿ˡ̤̌ ɛǭ̨̤̩̓ ̖́̒ Ĺʛ̜ 
˄Ȏ˿̟ȧ ˯̒.   

2 ̤̜̩̇ ɀ ̤ ˫̨̤˿̰ǭ˿ 
̠̘̫̚ɺ  

  

 2.1 ̡̖̩̩̤̇ ̡̠̌ 
˄Ȏ̡̖ ̤̜̩̇ 
̠̘̫̚ɺ  

̱́ˡ̖̪̎ŗʡ 4500 ˿ ̌ ˮ̤Ȥ̖ 
ɛ̜ ̩̞̐ĸ ̠̘̫̜̌̚ ̠ĸʩ̜̌ 

ȥ̞ɻ̒ ˭̟̒ ˱Ȥ 75% ˿̌ ̘̜̐ 
̨̤Ȁ̟ ɛǭ̨̤̩̖̓́̒ (relocation) 
Ĺʛɺ ˭̡̢ʓ ̱ʧ.  

- ̡ȤȌ ̘̪̱ĸ̱̇ʍȍ ˼ʪȤ̱Ŗ ̱Ȉ̘̦, ̡ʓ̩̘̩̟, 
Ǝʨ˿̩ ̡̰ǬǮȤ ̤̥̩̔ ˱̥̠̜ ̡̱̠̘̠̔ 
̡Ʒ̖̩˿̜ ̘̖̔ɺ ˿̟ ̪́Ȧ̜ 
- ̠̘̫̜̌̚ ̠ĸ̡̖ ˿̩ǚ̡̠̎ ̔ ˳̨̘̱̤̔ 
̠̩̱̖́̚ ̡̖̪̒ ̘̔˫Ż˿̟ʩ̱ɺ ̨̤̪̠̪̤̜ ̤̫ȍ̜  
- ̜̥̖̇ Ȏĸ ́ ̪̖ʨʡ ɖʡ̔̚ Ŀ̞̩Ĺʛ̜ ̤̥̩̔  
˿̩ʗ̞ĸ̣̜ ̞̩Ȥǲ̞̐ĸ ̡̘Ǭ̡̩ ̪́Ȧ̜  

2.2 ̡̖̪̒ 
̘Ȍ˫Ż˿̡̟̖ 
ɛ̇ ̡̩̌ ˄Ȏ̡̖ 
̤̜̩̇ ̠̘̫̚ɺ 
 

˭Ǭ̘Ǭ˿̟́Ǭ ɵɻ̱ʍ ̘Ȍ˫Ż̡ ˄̌ 
̘ʪʠ ̤̥ ̡̘̪ǭ ˮ̞̖̒ ̨̤Ȁ̟ 
ɛǭ̨̤̩̖̓́̒ Ĺʛ̜ ̤̥ ˱ȌĹʛɺ 
Ŀ̞ ̩˿̩̟˿ɺ ̤̥̩̔ ˯̪̒ɺ 
̘ʪʠ/ˮ̞̖̒ ̡̩̒˿̩ʡ˿ 
ɛǭ̨̤̩̖̓́̒ Ĺʛ̜  

ʨ̨̤̟̩̒Ǭ̜˿ ̡̖̪̒ ̘Ȍ˫Ż˿̟ʩ̱ɺ Ŀ̞̩˿̩ʛ 

̨̤̪̠̪̤̜ (RAP) Ȧǭ̜̞ ˭̡̢ʓ̡̩̒Ȥ̌ ˭ȧļ̠ 
ʩ  ̜̤ ̥ Ȏĸ̪̖́ʨʡ ̡̠̌ ̤̥̖̞ ̤̠̤̖ 
̞̩Ȥǲ̞̐  

2.3 ɵɻ̞ ˭Ǭ̘Ǭ 
˿̟̪́Ȧ̱̜Ȥ 
˄Ȏ̡̖ ̠̘̫̚ɺ  

˯̪̒ɺ ̘ʪʠ ̡̠̌ ˱̎˿ɺ 
̱̖ˡ̜̪ǭʩ̜, ˱ǭʚ ̡̖ ɵɻ 
̱˿ˡ̱̤̌ˠ ɛ̱̞ˢ̡̖̇Ǭ ̛̩ʨ̞̒ 
ĸ̣̞ ʩ̜, Ļʇʜ ˱̎ɺ ˭ǋʩ̜  

- ɵɻ̞ ˭Ǭ̘Ǭ ˿̟̪́Ȧ̜ Ȧǭ̜̞  ɛǭ̘̩̖̔ 

̡̠̌ ˭ȧļ̠ ʩ̜ ̤̥ Ȏĸ̪̖́ʨʡ̡̠ ̌ ̤̥̖̞ 

̤̠̤̖ ̞̩Ȥǲ̞̐ (Grievance Redress 

Mechanism) . ̡̘̟̩̪́Ȧ̜̌ ̱̘̟ ̡ȤȌ 

̱́ʩ̜.  

- ̛̩ʨ̞̒̌ ˭̩̠̔ ̱˿ˡȤ̱Ȉ˄ ̤ˍ̒ ʨț̜Ǭ 
˹˿̡̩̞́̒˿̌ ̘ˆ̡ ̘̜̐ĸ ̡̩̒˿̩ʡ˿ 

˭Ǭ̘Ǭ ˿̟̪́Ȧɺ ˄ȎĹʛ̜  
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˭˫˿̞ ̘̩ʚ̤ʚ˿ ̨̡̤ʝ̘̞ ̠̘̫̜̚ ̠̘̫̚ɺ ˭̡̜ Ĺʛ̱ɺ ̱̞ˢƍ̒ Ŀ̞ ̩̜̩ʗ́ 

- ̡ȤȌ ̖̖̞́ Ĺʛ̜ ̤̥̩̔ ̡̘ǭ̖ ̡̱̦̱̘̔ˡ ̦

˭̞́Ȥ ̛̩ʨ̒ Ĺʛ̜  

 2.4 Ǝʨ˿̩ ̡̰Ǭǭ̞̌ 
Ȏ˄̡̖ ̠̘̫̚ɺ  

˭̨̡̤̪Ȥ̖, ˿̰ʽ˿ʗ̜̞ ̤̥̩̔ 
̱̞ˡ̡̖̔ ʷ̜̱̞Ȥ ˄Ȏ˿̟̖ 
˳̘̞̩̪́Ȧɺ, ̡ʓ̩̘̩̟, ̡̱́ǯ ̤ ̥ 
̡̱̖Ǭ ˮ˿̩̟̞Ȥ ̡̠ 
Ǝʨ˿̡̩̰ǬǮȤ ̤ɺəʗ̱̞̐Ȥ̜ 
̱̥ˢ ˭ʗ̕ ̡̢̱̞Ȥ ˭ˍɻʩ̜  

- Ǝʨ˿̩ ̡̰ǬǮȤ ɛǭ̨̤̩̘̖̞̓ 

- ̠̘̫̜̌̚ ̠ĸʫ ̡̖̩̱̇̒Ŗ ˮ̥̩̟ 
ˆ̟ĸʽ̡̩̒̒ ̥̒ʪʜ Ĺʛ̜̌ Ȏĸ̪̖́ʨʡ 

̡̠̌ ̤̥̖̞ ̤̠̤̖ ̞̩Ȥǲ̞̐  

- ̠̘̫̜̌̚ ̠ĸʫ ˿Ȥ̩̞̎ɺ ̡ʓ̩̘̰ǭ 

Ŀ̞ ̩˿̩̟˿ɺ ̤̥̩̔  ̱̤ˠ̡̱ʍ ̱̞ˡ̡̩̔ 

̪́Ȧ̜̌   

  2.5  ̞ Ʒ̠̒ ̘̥ˆ˿ɺ 
̡̠̌ ˄Ȏ̡̖ 
̠̘̫̚ɺ  

Ŀ̞ ̩˿̩ʚǬ̡̞ ̤̩̜̩̖ʓ ̒Ǭ̡̱ʍ 
̡̘ǭ̖ ̱ ̘ˡȎ ˳̘̱̞ˢŘ̡̩̞̒Ȥ 
̤̥ ̡̱̖Ǭ ̞Ʒ̠̒ ̘̥ˆ˿ɺ 
˿̩̎˿ɕ̘ʠ ʩ̜   

- ɨ̡̪̔ƹɺ ˄Ȏʨ̞ ̥̪Ĺ ̨̤̩̖̓ 

̥Ȏ̖̩̪́Ȧ̜ ̤̥ ̤̘̞̩ ˯ǭ ɛǭ˿ʗ̜ 

Ŀ̞ ̩̜̩ʗ́ ̱̞ˡ̡̩̔ ̪́Ȧ̜̌. 

 2.6 ˮ̟ĸ̡̣̩ ̤̥ 
̱̤ˣ̀ʓ̞̌ ˄Ȏ̡̖ 
̠̘̫̚ɺ  

˱ȌĹʛɺ Ŀ̞̩˿̩̟˿ɺ ̤̥ ̱̤ˠ̡˿ 
˿̔ʪʜ ȥ̤̩, ̥Ȍ˄ ˭̖ǯʜ ̤̥ 
̱̤ˣ̀ʓ ˳̘Ȕ̡ ˯ǭʨ̞ ̥̪˿.  

- ̘̪̥̪Ȍʡ̡ ŗʨ̤́Ǭ ˮ̟ĸ̣˿ 

̜̩ʗ̱́ˢ̘̱Ȉ̢ ̜ŗȤ ̡ʓ̩̘̰ǭ 

Ŀ̞ ̩˿̩̟˿ɺ ̘̩̠̖̞ Ĺʛ̜ ̤̥ 

̱˿ˡȤǲ̩Ǭ ˿ʜ̡Ȥ ̤̥ ʷ̜̠̚˿̩̞ ˺ 

ɖʡ̔̚ ̪̔ȧ̡Ǭ Ĺʛ̜.    

- HIV/AIDS  ̤ ̥ ˭̱̖ĻǬ ̱̚ˢ̡̖ 

̱̟ˢ́ ̤ɺ̚Ȥ̱̞̕Ȥ ʨ̢̱ˠ̣ ˭̡̩̖̞̕ 

̱̞ˡɽĹʛ̜.  

2.7 ̡̟̩̥̖̓ 
̜̖̩̜̖̞́́̌ 
˄Ȏ̡̖ ̠̘̫̚ɺ  

̡̟̩̥̖̓ ̜̖̩̜̖̞́́ ̡̨̱̖̤ 

Ĺʛ̜ (Traffic diversions) ̤̥ 
˱ȌĹʛɺ Ȕ̡ʓ ɛ̡̩̥̖̞ ȥ̤̩ 
ɛ̱ Ȉ̢̱ʍ ̤̩̜̩̖ʓ ̡̟̩̥̖̓ 
̜̖̩́ ̜̖̞́̌ ̩̩̚̕ ˯ǭʩ̜   

- ̡̟̩̥̖̓ ̜̖̩̜̖̞́́ ̤ɺ̚Ȥ̡̕ 

̪́̌ʣ ˄Ȏʨ̞ ̥̪Ĺ ˄̞ʣ ̨̤̩̖̓ 

˿ʡȤ̜ ̥Ȏ̖̩ ̪́Ȧ̜ ̤̥ ˺̡̩ 

˿̦̜̖̩˿̟̞̐̌ ˆȎˆ Ŀ̞̩̜̩ʗ́ 

̱̞ˡ̩̪̔́Ȧ̜.  

- ̡̪̎Ĺʛ̱ɺ ˿̩̠̤̥̌Ȥ ˅ʜ̜̩ʜ Ĺʛ̜ 

̤̥ ̡̟̩̥̖̓ ̜̖̩̜̖̞́́ ̡̨̱̖̤ 

Ĺʛ ̜. 

3 ̘ʚ̤̟ ʨ̔ʓ̩Ǭ̜  ˿   
3.1 ̛̱ˣɻ˿ ̨̡̛̤̩ʨ˿ 

̡̨̩̤̤̩̖̓ ̡̠̌ 
˄Ȏ̡̖ ̠̘̫̚ɺ  

˭ț̱ʧŘ ̜̩ʗ̱́ʍ ˱ȌĹʛ̜ ̜ŗȤ 
̨̡̛̤̩ʨ˿ ̡̨̩̤̤̩̖̓ ̥̩̞̖̞̌ 
̠ĸʩ̜̌ ̤̥ ˿̪̚ʡ ̡̠̌ 
˿̪Ǌ̞̩̜̌ ̱̥ˠǯ̡ȧ ˯̒.  

- ̘ʚ̤̟ ʨ̔ʓ̩Ǭ̜˿̡ ̤˫̱ʧȍ ̡̨̩̤̤̩̖̓ 

̥Ȏ̖̩̪́Ȧ̜ ̤̥ ̥̪Ĺ̟̒ɺ ˺̡̩ 

̜̥̪́ʛ̜.  

- ̡̳̇ ̤̪̚Ȍ (bio links) ̱̥ˢ ̤ǯȤ̌ 
̜̩ʗ̞́ ˳ǉȤ ̱̥ˢ ̞ƷȤ ̜́Ȥ 

Ĺʛ̜̌ ̥̪Ĺ ̜̩ʗ́ (over passes  or 

underpasses) ̜ŗȤ  ˿ ̪̚ʡ ̡̠̌ 
˿̪̱̖̎ ̡̨̩̤̤̩̖̓ ˭̟̒ 

̤ɺ̚Ȥ̡̩̞̒̕Ȥ ̡̘Ǭ̡̩̱̖́ ̞̩̜  

- ʨ̢̖̩ ̡̖ ̡̨̩̤̤̩̖̓ ̡̠̌ ˍ̠ʧ 

Ĺʛ̜ĸ ̱̠̤ ̱̒ˢ̟̩́Ǭ ɛ̱Ȉ̢ ̡̠ 

̢̩˿ ɛ̜̩̞̐ ̡̪ǉĹʛ̜ ̤̥̩̔ ˭̜̟̒ 

̢̩˿ ˄ƹʩ̜ (Enrichment planting) 

- Ȕ̡ ʓ, ˿̪Ȧɺ ˿̟̖ ̠̔ ̨̘̤ ̤̥ 

ˆȤɪȤ, ȥ̡̪̟Ȍ ˮ˿̩̟̞̌ ˮ̟ĸʽ̡̒ 

̩́̎̚ ˿̟ ̪̒ɩ̜ ̤̥ ̪̥̪̟̚ʢ̜  

- ̱̥ˡ̜̔ ˱˫ƍ̱Ȥʜ ̛̩ʨ̞̒Ȥ 

̱̒ˢ̟̩̪́Ȧ̜ ɖʡ̔̚ ̡̪̎˿ʜ̡Ȥ ̤̥ 

̱˿ˡȤǲ̩Ǭ ˿ʜ̡Ȥ ̪̔ȧ̡Ǭ Ĺʛ̜  

 
3.2 ̛̱ˣɻ˿ ̢̩˿ ̡̠̌ 

˄Ȏ̡̖ ̠̘̫̚ɺ  
˱ȌĹʛɺ ˿̩̠̱ʍȍ ˿̪ɗɺ/ɖ̟ʩɺ 
˿̌ʐǯ, ̜ǯɖ̌ ̨̘̤ ˱̡ǬĹʛɺ, 
̡̩̥̖ ̜̖̩̜̖̞́́, ȏʨʡ ̤̥ 
̱̤ˠ̡˿ Ŀ̞̩˿̩̟˿ɺ ȥ̤̩ 
̡̰ĸ̣̠̩̒ ʨ̢̖̩ ʩ̜ ̤̥ ˹̡̩̌ 
̩̩̚̕ ˯ǭʩ̜ ˄Ȏ̡ȧ ˯̒. 

- ̡̪̎˿ʜ̡Ȥ ̤̥ ̱˿ˡȤǲ̩Ǭ ˿ʜ̡Ȥ 

̪̔ȧ̡Ǭ Ĺʛ̜ ̤̥ ̱̞ˢ́ʓ 

̜̩ʗ̱́ ˢ̘̱Ȉ̢ ̤̥ ̱˿ˡȤ̱Ȉ˄ 

̱˿ˡȤǲ̩Ǭ ʡɖ̱ʠ̖̀ ̡̠̌ ˯ǯ̠Ǭ 

Ĺʛ ̜
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˭˫˿̞ ̘̩ʚ̤ʚ˿ ̨̡̤ʝ̘̞ ̠̘̫̜̚ ̠̘̫̚ɺ ˭̡̜ Ĺʛ̱ɺ ̱̞ˢƍ̒ Ŀ̞ ̩̜̩ʗ́ 
ˮľ̜ Ǜ˿ ̢̩˿ ʨ̢̱ˠ̣ ̘̪ǭʛ̜ ̔ 
˄Ȏ̱ʧ.  

- ̢̩˿ ɛ̜̩̞̐ ̡̪ǉĹʛ̜ ̤̥̩̔ ˭̜̟̒ 

̢̩˿ ˄ƹʩ̜ (Enrichment planting) 

- ̢ɧ̔ ̤̥ ȏʨʡ ̩̚̕˿̞Ȥ ̱̠̤ ̥ʚ̒ 

Ǯʜ ̨̤̩̘̖̞̓ 

- ˮ́Ȥǯ˿ ˮľ̜̐ʳʢ ʨ̢̱ˠ̣ (IAS)  
ɽʡȤ ˳ɘ̩̌ ̪̔ɼ̜ ɵ̔ʗ̢̖ ̖̎Ǭǯ 

̤̪̠ˆ̱ɺ ̱˿ˡ̤̌ĸ ̱̠̤ ˯ǯ̠Ǭ 

˿̟ȧ ˯̒.  

3.3 ̛̱ˣɻ˿ 
̤ǬǬ̡̞Ȥ̌ 
˄Ȏ̡̖ ̠̘̫̚ɺ   

̡̨̩̤̤̩̖̓ ˭ˍɻʩ̜, ̥̩̞̖̞ ̤̥ 
˿̪̚ʡ ʩ̜, ̢ɧ̱̞̔Ȥ ̩̚̕ ̩
˯ǭʩ̜, Ŀ̞̩Ǭ̜˿ ˭̡ț̱ʍȍ 
̜̩ʗ ́˭ ̖ǯʜ ȥ̤̩ ɻ̞ ̞̩̜  

- ̡̳̇ ̤̪̚Ȍ (bio links) ̱̥ˢ ̤ǯȤ̌ 
̜̩ʗ̞ ˳ǉȤ ̱̥ˢ ̞ƷȤ ̜́Ȥ Ĺʛ̜̌ 

̥̪Ĺ ̜̩ʗ́ (over passes  or 

underpasses) ̜ŗȤ  ̡ ̨̩̤̤̩̖̓ ˭̟̒ 
̤ɺ̚Ȥ̡̩̞̒̕Ȥ ̡̘Ǭ̡̩̱̖́ ̞̩̜ 

- ʨ̢̖̩ ̡̖ ̡̨̩̤̤̩̖̓ ̡̠̌ ˍ̠ʧ 

Ĺʛ̜ĸ ̱̠̤ ̱̒ˢ̟̩́Ǭ ɛ̱Ȉ̢ ̡̠ 

̢̩˿ ɛ̜̩̞̐ ̡̪ǉĹʛ̜ ̤̥̩̔ ˭̜̟̒ 

̢̩˿ ˄ƹʩ̜ (Enrichment planting) 

- ̢ɧ̔ ̤̥ ȏʨʡ ̩̚̕˿̞Ȥ ̱̠̤ ̥ʚ̒ 

Ǯʜ ̨̤̩̘̖̞̓  

- ̤ǯȤ ˭ț̱ʧŘ ̜̩ʗ̞́̌ ˯ǯʣ ʩ̜ 

˭ǋĹʛ̜, ̡̩̥̖ ̡̠̌ ̔ʗ̢̖̞ ̡̖ 

̘ʚȌ ˭̖ǯʜ ˯́ʩɺ ̤˫̩̊ ̤ʨĹʛ̜, 

̤̥ ˭ț̱ʧŘ ̜̩ʗ̞́ ˳ǉȤ ˭ǋ 

˳̤ĹȤ ̘ĸʾȤ̌ ɖ̞̩ʆ̜̌ ̱̖ˡ̥̪Ĺ 

̡̖ ̘ʚȌ ̡ʔ̥̩Ǭ̜˿ ̩̚̕˿ ˱ȌĹʛ̜  

 
3.4 ̠̇̇ ̘ʚ̤̟, ̢̩˿ 

̤̥ ̤ǯȤ̌ ˄Ȏ̡̖ 
̠̘̫̚ɺ  

̠̇̇ ̡̨̩̤̤̩̖̓ ˭ˍɻ ʩ̜ ̤̥ 
̥̩̞̖̞, ̠̇̇ ƎʩȤ̱Ŗ ̜́Ȥ 
Ĺʛ̜̌ ̩̩̚̕ ˯ǭʩ̜, ̠̇ ọ̞̑̐  

- ̡̩̎Ǭ ̪̠̱̘̖́ ˱ȌĹʛɺ Ŀ̞̩̜̩ʗ́ 
̱̞ˡ̩̪̔́Ȧ̜ ̜ŗȤ  ̘̩˫ʴ ̩̖̞̀̔ ̤̥ 
˭̡̤̩̖̞̔ ʩ̜ ȥ̤̩ ̡̨̩̤̤̩̖̓ 
̥̩̞̖̞  ̘̩̠̖̞ ˿̠ ̥̪˿.   

- ̖̂ ˭̘Ȕ̡ʓ ̪̥̪̟̚ʢɺ ̨̤̩̖̓ ̠̇ 
̜̩ʗ́ ̡ʡȤ ˰Ǭ̡ ̨̤̩̖̓́̒ Ĺʛ̜  

- ̱̚ˢĸĻ ̤̥ ̡̠̩̘̩̥̖̇ ̡ ʔ̥̞Ȥ 
̨̤̩̘̖̞̓ Ĺʛ̜ ̤̥ ˺̡̩ ȥ˄ ˭ʐʚȤ 
̖̎Ǭǯ Ĺʛ̜  

 
4 ̠̇ ̞   
 ˱ȌĹʛɺ ˿̩̠̱ʍȍ 

̠̱̇ʍ 
ř̐ ̩Ǭ̜̞̌ ˄Ȏ̡̖ 
̠̘̫̚ɺ  

˱ȌĹʛɺ ˿̩̠̱ʍȍ ˭̡̩̤̩Ȍ̞̒Ȥ 
̱̤ˠȍ̞̩̜, ˿̤̠ Ȕ̡ʓ ̤̥ 
ọ̑˿̩̟˿ ȥ̤̩ ̠̇ ̱Ȉ̥̞Ȥ ̡̠ 
̠̱̇ʍ ř̩̐Ǭ̜̞, ʨ̢̱ˠ̣̱̞Ȥ̜ 
̱̚ˡ̡̟̩̞̒ ̤̥ ɽ˘ ˭̡̠ɺɲ̒ 
˭˫ʴ ɛ̜̩̐ ̡̪ǉʩ̜ ȥ̤̩ ɖʚˎ̜̌ 
̠ĸʩ̜  

- ˿ɺ˿ʜ ˿̔ʪʜ ̡̠ ̖̖̞̇ ̡̖ 

˭̘̠̞̇̔ ˯ǯʣ̡,  ˭̘Ȕ̡ʓ ˹ĸʘ̨̤ 

Ĺʛ̜, ɖʚ̘̥Ȏ Ĺʛ̜ ̤̥ ̪̥̪̟̚ʢ̜ 

ȥ˄̞̩˿̡̩̟ ˄ȎĹʛ̜  

- ̘̩˫ʴ ̩̖̞̀̔ ̤̥ ˭̡̤̩̖̔ ˭˫ʴ 

̥ˆ˿̟̪́Ȧ̜ (entrapment),  
ọ̑˿̩̟˿ ̤̥ ˆȤɪȤ ̘̩̠̖̞ Ĺʛ̜  

- ̠̱̇ʍ ř̩̐Ǭ̜̞ ȥ˄ ̘ʚȌ ʨ̘̟ɺ 

Ĺʛ̜ ̤̥ ọ̞̑̐ ̡̪̠̪ĸʩ̜ ̤̥̩̔ 

˿̩̠̩ȧʝ̡̘ Ŀ̞̩˿̩̟˿ɺ ̥ȎȤ̡̩ȍ̜  

 Ŀ̞ ̩Ǭ̜˿ 
˿̩̠̱ʍȍ ̠̱̇ʍ 
ř̩̐Ǭ̜̞̌ ˄Ȏ̡̖ 
̠̘̫̚ɺ  

̜̩ʗ̞́ ̱̘̤̔ ̤̥ ˭̱̖ĻǬ 
ɛ̱ Ȉ̢̡̠ ˄̌ ˭̘Ȕ̡ʓ ̤̥ 
ọ̑˿̩̟˿ ̱̤ˢ̩̱̖̔́ ̠̖́ ̠̞̇ 
ȥ̤̩  ̡̠̩̘̥̩̖̞̇  ȥ̤̩ ̠̇ 
̱Ȉ̥̞Ȥ ̡̠ ̠̱̇ʍ ř̩̐Ǭ̜̞ 
ɖʚˎ̜̌ ̠ĸ̡ȧ ˯̒.  

- ʨ̱ʧ˿ ɛ̱Ȉ̢̱ʍ ˭̘Ȕ̡ʓ ˹ĸʘ̨̤ 

Ĺʛ̜, ɖʚ̘̥Ȏ Ĺʛ̜, ̤̥ ̪̥̪̟̚ʢ̜ 

̤̥̩̔ ̡̩̎ ˆȎˆ ľ̜̱ʧ̞̔Ȥ 

̱̞ˡ̩̪̔́Ȧ̜  

- ̤˫̱ʧȍ Ŝ̩̥˿̨̤̩̖̓ ̡̠ (receivers) 

̜ǚǉ ˳řʠ (Sediment traps) 

̨̤̩̖̓́̒ Ĺʛ̜ ; ˿ ǚǉ ̫̚ʪ̜ 

(embankment slopes) Ȍ̱Ŗ ̨̤Ȁ̟ 
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˭˫˿̞ ̘̩ʚ̤ʚ˿ ̨̡̤ʝ̘̞ ̠̘̫̜̚ ̠̘̫̚ɺ ˭̡̜ Ĺʛ̱ɺ ̱̞ˢƍ̒ Ŀ̞ ̩̜̩ʗ́ 
̨̡̛̤̩ʨ˿ ̢̩˿ ̨̤̩̘̖̞̓ ̜ŗȤ  

̘̩˫ʴ̩̖̀̔ ̤̪̠ˆɺ ̥̒ʪʜ Ĺʛ̜  

- ̜̩ʗ̞́ ̜ǯɖ̌ ˄Ȏ˿̟̖ ̖̎Ǭǯ 

˿̌ʐǯ ˭̱̒ʗȍ ọ̑˿̩̟˿ ̠̇ 

̱Ȉ̥̞Ȥ̌ ˯ǯʣʩ̜ ̡̪̠̪ĸʩ̜  

5 ̘ /̤ ɵʨ̔ʓ̩ ̡   
 ̘̩˫ʴ ̩̖̞̀̔ ̘̩˫ʴ ̩̖̞̀̔, ̪̒Ȥ̘Ǭʩ̜ ̤̥ 

ˆ̤˫̥̖̞ ̜ŗȤ ̜ǯɖ̌ ̠̇ 
̱Ȉ̥̞Ȥ ̡̠ ˱̥̠ ̱̚ˡ̡̟̩̞̒ĸ 
˯ǭʩ̜  

- ̡̪˄˿̩̠̱ʍȍ ̥̫ʛɺ ˿̌ʐǯ ˭̡̜ 

Ĺʛ.̜ 
- ˆ̦ ̜̄ ŗȤ ˄Ȏ̡̖ ̩̖̞̀̔ ˭ǋĹʛ̜̌ 

̥̫ʝ ̨̘̤ ̡̠̌ ʨ̞ʡ ˿̩̠̱ʍȍ ̠̞̇ 

˱˅̜  

- ̨̘̤ ̤̥ ˭ɽȔ̡ʓ ȥ̡̪̟Ȍ ˭ʐʚȤ ̩́̎̚ 

Ĺʛ̜  

- ̜ǯɖ̌ ̠̇ ̱Ȉ̥ ̡̠ ̱̚ˡ̟̩̒ ̜ƶ̌ɺ 

(turbidity levels) ̤ǭ̘̩̒ ʨ̘̟ɺ 
Ĺʛ̜  

 ɵ ʝ̘̞̌ ̤̥ 
̨̡̤̩̟̓Ǭ̡̞̌ 
˄Ȏ̡̖ ̠̘̫̚ɺ  

̨̡̛̤̩ ʨ˿ ̖̩̞ ̞̩ɺ, ̜̩ʗ́ ˿̪ɘɺ 
Ȍ̱Ŗ ̖̩̞̞̩ɺ, ̤̥ ˄Ȏʨ̞ ̥̪Ĺ 
ɵɻ̞ ŗ̠̩̪̚˅ɺ  

- ̱́ˡ̖̪̎ŗʡ ̘ʗ̱ʍ̣̐ ̤˫ʨ̩̖̱̕ʍ 

̜̩ʗ̱́ˢ̘̱Ȉ̢ ̡ʓ̩̘̰ǭ̞ ɘ̡̟̩̜̌ 

˭̡̢ʓ ̡ȧ ˯̒.  

- ʨț̜Ǭ ˆ̘ʛĸ̡̣̩ĸ ̞̱̌Ǭ ̜̩ʗ́ 

˿̪ɘɺ ˄ȎĹʛ.̜ 

- ˭̡̢ʓ ʨ̌ ˿ȍ ̫̚ʪɺ ̨̡̤̩̟̓ Ĺʛ̱ɺ 

ʲʠ̘ľ̜ Ŀ̞ ̡̩̌ ̖̪ʩ̜  

- ̨̘̤ ˆ̤˫̥̖̞ ̡̪̠̱˿̖ ̘ʚȌ ̡̘ǭ̖ 

̜̩ʗ́ ̩̠̞̇ ̥̟̥̩ Ȕ̡ʓ ɛ̡̩̥̖̞ 

˄ȎĹʛ̜.  

- ̨̡̛̤̩ʨ˿ ̖̩̞ ̞̩ɺ ɛ̱Ȉ̢ ̨̡̤̩̟̓ 

Ĺʛ̜.  

- ̜̩ʗ̞́ ˭̡̌ ̫̚ʪɺ ̨̡̤̩̟̓Ǭ̡̞ 

˱ȌĹʛɺ ˿̩̠̞ǯ̠ ̤̥ ˱ȌĹʛ̱̜Ȥ 

̘ˆ̡Ǭ ȥ̟Ȥ̟̒ ʨ̘̟̜  

6 ̡̩ʐ̱́ˢ̠̱ʍ 

ř̩̐Ǭ̜̞ 
  

 ˱ȌĹʛɺ ˿̩̠̱ʍȍ 
̡̩ʐ̱́ˢ̠̱ʍ 
ř̩̐Ǭ̜̞ ɖʚˎ̜ 

̡̩̤̟(air-borne) ˭˫ʴ ̜ƶ̌ɺ 

˳Ǭ̤Ȥ̖ʩ̜ (Elevated) ̜ŗȤ 
̡̩ʐ̱́ˢ̠̱ʍ ř̩̐Ǭ̜̞ ɖʚˎ̜ 

- ȏʨʡ ̇ ̖̖̞ ʩɺ ˿̌ʐǯ ˿̩ʗ̞ĸ̣̜ 

̱̠̤ ˿̠̜̖̩˿̟̖̞.(ɵɻ̞ ̤ɺ̚Ȥ̕ 

˿̌ʐǯ, ˭ț˿ ˆ̠́ĸ ̡̘ǭ̖ ʨ̌ ̱̥ˢ 

̡̩̎ ̨̡̤̩̟̓ ̒ǬǬ̡ ̡̘ǭ̖ 

˭̡̨̡̤̩̓˿ ʪ̡Ǭ ˆ̠˫ Ȍ̢̡̩ ̞̩̔̚ 

̱Ȥ̡̩˄˿ ɛ̱Ȉ̢ ̤̥ ̡̱̖Ǭ ̘̥ˆ˿ɺ 

̱̤̔̌ ̡̘ǭ̖ ʨ̌ ̘ ̨̤ ̤̥ ̤ɾ̥̖̞Ȥ 

(aggregate) ̥̪˄̟ʩ̱ɺ ȍ ̤̥ 

ɛ̡ ̩̥̖̱ʍȍ, ̡̪ȥ)  

- ˄̞ʣ̜ ɵɻ̞ ̤ɺ̚Ȥ̕ ˿̌ʐǯ ȏʨʡ 

̖̖̞̇ ˭̡̜ ̡̖ ˭˿̩̟̞̌ ˮ̡̟̞̐ 

˿̠ ʐǯ̞. ȏʨʡ ɖ̌ʩ̜ ˭̡̜ Ĺʛ̜ 

̤̥̩̔ ȥ̟Ȥ̡̟̒ ̱̒Ǭ Ĺʛ̜ ̱̥ˢ ȏʨʡ 

̤ˍ̒  ̜ǯɖ̌̌ ̤̥ ˽̖̫̜ ɵɻ̞ 

ȥ̡̟̩̖ ʫ ɵɻ˿̌ʐǯ ̜ǯɖ̡̌ʠ ̡̠̌ 

̤ɺ̚Ȥ̕  ̠̞̇ ˱˅̜ ̡̪ȥ 

ḻ̌ ̜ˢ̘̩̞Ȥ ̛̩ʨ̒ ˿̠ ̥̪˿.    

- Ļǋ ˿̟̖ ̞Ȥǲ̩̩́ ̟̜ŗȤ ̤̥ 

́ʠ̩̟̒ (asphalt) ̞Ȥǲ̩̩́,̟ 

̱˿ˡȤŀƶ ˿̩ǚ ̎ ɻ  ̫ Ĺʛ̱ɺ 

̞Ȥǲ̩̩́ ̟ ̡̠̌ ˭ɽȔ̡ʓ ̘̪̌ʩ̜ 
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˭˫˿̞ ̘̩ʚ̤ʚ˿ ̨̡̤ʝ̘̞ ̠̘̫̜̚ ̠̘̫̚ɺ ˭̡̜ Ĺʛ̱ɺ ̱̞ˢƍ̒ Ŀ̞ ̩̜̩ʗ́ 
˄Ȏ˿̟̖ ʨ̌ ȏʨʡ ̖̖̞̇ ʩ̜ ̘̩̠̖̞ 

˿̟ȧ ˯̒.    

 Ŀ̞ ̩Ǭ̜˿ 
˿̩̠̱ʍȍ 
̡̩ʐ̱́ˢ̠̱ʍ 
ř̩̐Ǭ̜̞ ɖʚˎ̜ 

̡̩̤̟(air-borne) ˭˫ʴ ̜ƶ̌ɺ 

˳Ǭ̤Ȥ̖ʩ̜ (Elevated) ̜ŗȤ 
̡̩ʐ̱́ˢ̠̱ʍ ř̩̐Ǭ̜̞ ɖʚˎ̜ 

- ˿̩̚Ȥ ̱̞̎ˡĸ̤ʎǈ (CO2) 

ʨ̱̜ˢ̖̞̅Ȥ ˭̡̢̱ˢ̣̖̞ ˿̠ ̥̪Ĺ 

̥ʚ̒ Ǯ̟̞ĸ ̡̘Ǭ̡̩̪́Ȧ̜ ̤̥ ̡̪ǉɘ̟ 

̨̤́ ˄ƹʩ̜; SOx ̡ȥ̪ ̡̱̖Ǭ 

˭̖ʗ̓˿̩ʛ ̡̩ʑȤ ɖ̌ʩ̜ ˱̥̦ 

ř̩̐Ǭ̜̱̞Ȥ ʐǬ ˱Ȥ̖̕ ˮ̖̞̖̞ 

̤̥ ̛̩ʨ̱̞̒Ȥ ˭ǋ˿̟́̒ ̥̪˿.  

- ˹̞̌ ˭̡̜̟̒, ȏʨʡ ̤̥ ̡̩̤̟ 

(airborne) ọ̑˿̞Ȥ ̡̟̩̪̔́Ȧ̜̌ 

˭ț̱ʧŘ ̜̩ʗ̞́ ˭̤̠  ̡̰ĸ̣̠̩̒ 

ˮ̡̟̞̐ĸ ̡̘Ǭ̡̩̪́Ȧ̜ ̤̥ ̥̪Ĺ 

̟̒ɺ ɛ̜̩̞̐ĸ ̨̤́ ̡̖̪̒ ˄̌ʩ̜ 

˄Ȏ˿̠ ʐǯ̞.   

7 ̢ɧ̞̔ ̤̥ 

˿ɺ̘̖̞ 
  

 ˱ȌĹʛɺ 
˿̩̠̱ʍȍ ˭̤̠ 
˯ǭ ̡̖̩̩̤̇ 
̡̠̌ ̤̥ 
̡̨̩̤̤̩̖̓ ̡̠̌ 
̢ɧ̱̞̔Ȥ ˄Ȏ̡̖ 
̠̘̫̚ɺ 

˱̥̠ ̢ɧ̔ ̜ƶ̌ɺ, ˱ȌĹʛɺ 
˿̌ʐǯ ̡̠ȍ ȥ̞̜ ˿̟̖ ̠̔ 
˅̡̜̩Ȥ̌ ̡̩̎ ̡̪ǉ ̖ɺ, ˭̡̌ 
ɖ̱ Ʒ ɛ̱Ȉ̢ ̡̠̌ ̔ʜǝ ̱̠̤ 
̩̩̚̕ ˯ǭ˿̟ʎ.   

- ˱ȌĹʛɺ ˭̡ț̱ʍȍ ̛̩ʨ̒ Ĺʛ̜̌ 

˭̱ɕĸʽ̒ ˄̞ʣ̜ ̞Ȥǲ ̤̥ ˳̘˿̟̐ 

̤̥ ȥ̟Ȥ̡̟̒ ̱̥ˡȌȤ ̖̎Ǭǯ Ĺʛ̜ 

˄Ȏ˿̠ ʐǯ ̱ʧ.  

- ɖ̌˿̟̖ ̢ɧ̞̔ ˭ǋĹʛ̜̌ ˄̞ʣ̜ 

̡̩̥ ̖̤ ̥ ˳̘˿̟̐ ̡̠̌ ˳̨̤̤ 

̒ǬǬ̡̱ʍ ȥ̥̑˿̟̞Ȥ (mufflers) 
̱̥ˢ ̤ʎ̠Ȥ̤ʗ ǭɨ̞ ʐǯ̞.  

- ̟̩ǳ ˿̩̠̱ʍȍ ˱̥̠ ̢ɧ̞̔ĸ ȥĻǬ 

˿̟̖ ̞Ȥǲ ̤̥ ˳̘˿̟̐ Ŀ̞̩Ǭ̜ ˿

˿̟ʩ̜ ̤̥ ̡̱̖Ǭ ̢ɧ̞̔ ˯ǭ˿̡̟̖ 

Ŀ̞ ̡̩Ȥ ˄ȎĹʛ̜ ̱̖ˡ ˿  ̦ʐǯ̞. 

(̱˿ˡȤŀƶ ɻ ̫Ĺʛ̜ ̤̥ ɽˆ Ĺʛɺ, 

̞̩Ȥǳ˿ ̪̒ʢɺ, Ĺ̞Ǭ ̛̩ʨ̞̒, 

˹̨̤˿̪̱ʧ̌ʗ̨̤ ̛̩ʨ̱̞̒Ȥ ̥̫ʛ̜, ̪̇ĸ 

̥̪̜ʗ̨̤, ́ʠ ʨȍɺ ̞Ȥǲ ̤̥ ́ʠ 

˿̪Ǌɺ ̞Ȥǲ ̡̪ȥ)  

- ̡̘ǭ̖ ̡ʔ̥̞Ȥ ˿̩̎ ɨ̔ ̪̔ɼ̱ɺȍ ˺ 

̤̥̩̔ ȥ̢̨̢ɧ̔ (quieter) ľ̜̞ Ȥ 
̛̩ʨ̒ ˿̠ ʐǯ̞. (ʨ̢̱ˠ̣̱̞Ȥ̜ 

̡̖̩̩̤̇ ˭̤̠ȍ)  

- ̥̪Ĺ ̤̫̜ ˭̡̨̡̤̩̓˿̜ ˱ȌĹʛɺ ɵɻ 

̡̱̒ Ƽĸ ̟̓ ̤̥ ̟̚ ̡̩̥̖ ɛ̡̩̥̖ 

̜̩ʗ̞́Ȥ ̱Ȥ̡̩˄˿ ɛ̱Ȉ̢ ̡̠̌ ˭̡̜ 

̠̘̫̜̚ĸ ̡̖ ̱̠̤ ̱̒ˢ̟̩́̒ ʐǯ̞.  
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̘ʚẕ́ Ƅ̞̔ 1: ̥ ̪ȻȤʩ  ̜

1.1. ̡ʓ̩̘̰ ǭ̱ʍ ̘ˆɨ̜  
 

˱ȤȌ̞̩̱ʧ ŗǛ̱˿ˡ̖ ̡̱̟̦ Ǯ̟̱ʍ ˄̌ Ḻ̠́ˢɼ̌ʗ 28 ĸ ̘̜̐ Ȏ̟ĹȤ ˱ȤȌ̞Ȥ ̤̩̟̱́ʍ ʺ ̠˫˿̡̩ ɖˍ̩̌ ˯̒. ˹̞̌ 

̡ʗ́ Ḻ̠́ˢɼ̌ʗ 65000 ˿ ̘̜̐ ɵɻ ɛ̜̩̞̐ĸ ˭̞Ǭ̡̖ ˭̟̒ ̖̥̖̞̇́ ɻʡ̞̖ 20 ĸ ̘̜̐ ̱ʧ. ˹ˍ ȥʚ̒Ȍ́ ̱˿ˡ̱̤̌ˠ 

̖̇ ̖̂Ǭ̡̞ ˳̘ʚ̜ ̡̖ ˭̟̒ ̟̱ƶ ɛ̩̕ ̡̖ ̟̩̞ ɖˍ̩̌ ˯Ǭ̱Ǭ ̤̥ ˿̩ʗɻ˿ ˿̌ʐǯ ̜̕ʓ́̒ ʩ ˯Ǭ̱Ǭ ̱˿ˡ̦̝  

ɛ̱ Ȉ̢̞̌ʎ. ˹ˍ ̡̩ʗʽ˿ ̖̥̖̇́ ̡ʗ̖̕ ̱ʧ̞́ 0.7% ˿  ̘̜̐ ˭̞́ĸ ́Ȧ. ̋  ̠˫˿̡̩ ˱̥̠-̜ ̕ʓ̜ ˭̩̞̔ɺ ̠̖̚ ̟̌ĸ 

̡̌̚ ̤˫ľ̜̖̞ ʩ̜ ̤̥̩̔ ̘ʚʷ̜ ̪̔ʛ̜̌ Ȍř ˿̩ʢ̖ ˳̘̩̞ ̜̩ʗŗ˿ ̤̥ ̡ʔ̥̩Ǭ̜˿ ̤˫̡ʗ̖̕ ˭ɲ̱̞ˢ́ ̱˿̱̟ˍ ̱ĸȤȔ́̒ 

ʩ ˯̒. ˺ ̤̥̩̔ ɛ̩̖̕ ˭ɲ̱̞ˢ́ ̱̠̤ ̡̘ǭȤ̱Ȥ ̡̜̩̖ ɛ̩Ŗ̖̞̔̕ ˯ǯ̠Ǭ̡ ˮ̱̞ˢ̖̇ ̡̪ǉ˿̟̪́Ȧ̜, ̜̕ʓ̜ ˭̩̞̔ɺ 

̟̌˿̌ ˭̡̢ʓ ɛǭ̘Ǭǭ ̤̥ ̱̘ˡȎ ʨ̞̔ɺ ɛǭ̤˫ʨ̩̖̞̕ Ĺʛ̜, ȥ̢̨̘̩̖̞̔ ̤̥ ˭̘̖̞̖̞ ˱̥̠ ̖̪˫ʩ̜ ̤̥̩̔ ˆȎˆ ̘ʚ̤̟̞ 

̠̩̚ȍ̜ ˯ǯ̠Ǭ̡ ̱̘ˣȈ́ʡ˿ ˭˫̢̱ʍ ɵɻ˿̡̩ ̡̪ǉ Ĺʛ̜ ̤̥ ˹̜ ̡ʗ̖̞̕ ̥̒ʪʜ Ĺʛ̜ʎ.   

̡ʗ̜̩̖̒ ̤̜̩̱̇ʍ ˹Ȍ̱̖̩̔ ̡̘̪̪Ǭ̜ ̤̥̩̔ ɛ̡̩̥̖̞ ̞̖ ̤̩̕˿̞ ɛ̩̖̕ ˭̡̢ʓ̡̩̒ĸ ̡̌̚ ̘Ǭʩ ˯̒. ˹̪̚ʨȤ ̟̱ƶ 

̤˫̡ʗ̖̞̕ ̤̥̩̔ ȥ˄̱̠̤ ̤̪˿ˇ ̤̥ ̱ʧ̡́Ǭ ɛ̡̩̥̖ ̜̩̕ʓ̞Ȥ ̡̘̪ǭ̞ ʐǯ̞. ʺ ̠˫˿̩̱ʧ ̖̩́ʚ˿ ɛ̱Ȉ̢ ̡̠ ̡̘ǭ̖ 

˭ț˿ ̡̩̥̖ ̞̒̔̔̚ ̱̘ˡȎ̡̖̩̇̒̌ ɳǭ̞ĸ ˯ǭ˿̟Ȥ̖ĸ ̘̜̐ĸ ̱̖ˡ̡ ̟̱ƶ ̡̪̪̔Ȥ̒ ˮʗȀ˿ ̥̩̞̖̞ĸ ˯ǭ˿̡̟ɻȤ 

̤˫̡ʗ̖̞̕ ̤̥̩̔ ̡̘ǭ̖ ɛ̩̖̜̒̕ ̩̚̕˿̞ĸ ̡̌̔̚ ̘Ǭ̡ ˯̒. ˹̜ȥ̤̩ ɛ̡̩̥̖ ̘Ȉ̕ǭ̞ ̨̤̜̤̞̓ĸ ̱̠̤ ̤̠˿̩  ˹ˍ 

̡̘ǭ̖ ˭̡̢ʓ̩̒ ǯ̠ ˯ǭ ʨ̢̱ˠʽ̒ ˭̡̢ʓ̩̒ ̤̪ɖʚ̞ ̥̪Ĺ ˭ʐʚȤ ɛ̡̩ ̥̖ ̘̥ˆ˿ɺ ̡̠ ̩̕ʚ̡̩̒ ˱̥̠ ̖̪˫ʨ̞ ʐǯ̡ ˯̒.  

 ̠̋˫˿̩ ̟̞̇, ɼʚ̜́ ˄̌ ˭̱ʄɘ̨̤̤ ̤̥ ̱̘ˡǯ̥̪̟ ˄̌ ̠̱̟́́̔ ̔ĸ̡̩ ˭ț̱ʧŘ ̤̪̚Ȍ ̜̩ʗ́ ̱̔˿̔ ˯ǯ̠Ǭ̡ ˿̡̎̒ 

ɛ̱ Ȉ̢̱̞Ȥ ˮ̟ɺ̛ ˿̟ ̔ʇʠ̠ ̔ĸ̡̩ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ̞́ ̖ɻȤ ˭ț̱ʧŘ ̜̩ʗ̞́ĸ ˱ȌĹʛ̜̌ Ǯ̟̞̐ ˿̟ ˯̒.  

̜̩ʗ́ ˱ȌĹʛɺ ˿̌ʐǯ ̤̥ ̤ɺ̚Ȥ̕ ̡̱̖Ǭ ˭̩̠̔  Ȧǭʛǭ ̤̥ ɛǭ̘Ǭǭ ̱̜Ȥ̜ ̩̇ǭ˿ ̘̩ʚ̤ʚ˿ ̘̖̒ (NEA) ̤ ̥ ˮʹ̒ 

̱̟ř̠̩˄ ̞̱̌Ǭ ̡̘̖̩ ˯ǭ ˭̩̠̔ ȥ̱̞ˢ́ ̥̒ʪʜ Ĺʛ̜ ɖṲ̈̀ ̘ʚ̤̟ ˿̦̜̖̩˿̟̐ ̤̥ ̘ˆ ʨ̘̟ɺ ̨̤̪̠̪̤̜ (EMMP)  ̔  

̤̜́ ̱̜̜ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ ɖ˖̱̞̠˿̟̖ ̠ȍ. 

̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ (CEP) ̘ ̥ ̒1.1 ̡ ř̡ ˍ ̔ĸ̡̩ ˯ǭ ˮ˿̟̞̌ ˭Ȍ̞̟ (4) ĸ ̱̠̤ ̤̠˿ȧ ̠̚ʎ. 

̡ř ̡1.1: ̜ ̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ˭Ȍ̞̟̞Ȥ  

˭Ȍ̞̟ ʨ̨̤̟̞̒ Ȍ  ́(Ḻ̠́ˢɼ̟̌) 

1 ˭ Ȍ̞̟ ˿̡̎̒ ˄̌ ɼʚ̜́ ̔ĸ̡̩ 37.0 

2 ˭ Ȍ̞̟ 
ɼʚ̜́ ˄̌ Ļʜ̫̠̐́  ̔ĸ̡̩ 39.7 
ɼʚ̜́ (ʨʠ̡Ǭ̒) ˄̌ ˭̱ʄɘ̨̤̤ (˭̱ʄɘ̨̤̤ ̤̪̚Ȍ ̜̩ʗ̞́) ̔ ĸ̡̩ 9.1 

3 ˭ Ȍ̞̟ ̱̘ˡǯ̥̪̟ ˄̌ ̠̱̟́́̔ ̔ĸ̡̩ 32.5 
4 ˭ Ȍ̞̟ Ļʜ̫̠̐́ ˄̌ ̔ʇʠ̠ ̔ĸ̡̩ 60.3 

 

̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ̱́ʍ ̜̩ʗ̞́ ̜́Ȥ ˿̟̖ ̘̞̓ (Expressway alignment) ̱̞ˢ̖̩̇ Ĺʛ̜Ȥ ˭̖ǯʜ̡, ̜ ̕ʓ̜ ˭ț̱ʧŘ 

̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ ̤̥̩̔ ̜̩ʗ́ ̤˫̡ʗ̖̕ ˭ț˿̩ʚ̞ ʨ˄Ȥ ̡̱Ȥ ̡̢̱̞Ȥ ˿̩ʗ̞̞ ȥʗ̱Ȉ̢ (TOR) ̱̔˿ĸ ̜̕ʓ̜ ̘ʚ̤̟ 

˭ț˿̩ʚ̱̞Ȥ ̠̩́̚Ȥ̖̩ ̠ȍ. ˺ ˹ĸ ˿̩ʗ̞̞ ȥʗ̱Ȉ̢̞ĸ ˿̡̎̒ ˄̌ ̔ʇʠ̠ ̔ĸ̡̩ ˭ț̱ʧŘ ̜̩ʗ̞́ ̤̥̩̔ ̔ (˯ɻȧ ̜1.1) 

˭̱̖˿ ̱̘ˡǯ̥̪̟ ˄̌ ȧ̡̟ ̔ĸ̡̩ ̤̪̚Ȍ ˭ ț̱ʧŘ ̜̩ʗ̞́ ̤̥̩̔ ̔ ̡̢̱̞ȥ.  ̱ ̜̜ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏ̜ (EIA) ̤̪˿˅̜ 

̤̥̩̔ ̤̪̠Ĺʠ̠̌ ̚ȎȤ ˿̟ȧ ̠̪ɪ̱ʧ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ˭Ȍ̞̟ 1, 2 ̤ ̥ 4 ̤̥̩̔ ̘̜̐Ĺ. ˭Ȍ̟̞ 3 ˍ ̤̥ 

˿̡̎̒ ̘Ȉ̕ǭ ˭Ȥ̒ʗ ˏ̡̜̩ʜ̡  (System Interchange) ̤̥̩̔ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏ̜ ̡̱̖Ǭ ˭̕ʓ̞̖̞ĸ ̱̠̤ 

˄Ȏ˿̟ȧ ̠̚ʎ. ̡ř̡ 1.1 ̱  ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ˭Ȍ̞̟̞Ȥ ̡̱Ȥ ̡̢̱̞Ȥ ̔ĸ̡̩ ˯̒. 



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʝ̘̤̥̖̌ 1.1: ̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ̞́



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   11 

 ̠̋˫˿̩ ɛ̩̩̇̒Ȥǳ˿ ̡̤̜̩̩̇ȍ ̖̟̱̇̇ʍ ̜̩ʗ́ ̤˫̡ʗ̖̕ ˭ț˿̩ʚ ̞ (RDA) ̤ ̥   ̡̞̋̇ʗ̖̕ɘ̟ ʨ̢̨̡ ʨ̔ʓ̩̠̱ʍ 

(USJP) ̡ ̖ ̥̩ ̘̩ʚ̤ʚ˿ ʨ̔ʓ̩ ˭̕ʓ̖̩˫̢̱ʍ ǭ̟̤̩̟Ǭ̡̞ ˳̱̤̩̔ ̱ĸȤȔ̞ (Center for Sustainability - CFS) ˹˿ǯ̡ 

̜̕ʓ̜ ̘ʚ̤̟ ˭ț˿̩ʚ̞ (CEA) ʨ˄Ȥ ȥĻǬ ˿̟̖ ̠̔ ˿̩ʗ̞̞ ȥʗ̱Ȉ̢̞̌ (TOR) ˭ȧ̡ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ 

̤̥̩̔ ̱̜̜ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ ̤˿̤̖ ̠ȍ. 

1.2. ̡ʓ̩̘̰ ǭ̱ʍ ˭̟ɽ̐ ̤̥ ̤̩̩̟̕ǜ˿̟̖̞  
̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ́ ̩̠̞̇ ̜ŗȤ ˳ǯʜ ̤̥ ̖̪̱̖́ˍ̟ ˯ǯʣ ̟̱ƶ ̱̚ˡ̱̥ˢ ɛ̱Ȉ̢ ˭Ȥ̒ʗ ̤ɺ̚Ȥ̕ Ĺʛ̜̌ ̱̜Ȥ̜ 

˹̜ŗȤ ̟̱ƶ ˿ǉ̖ɺ ̤˫̡ʗ̖̞̕ĸ ̔ ˭̱ɕĸʽ̞̒. ̜̥̩̜̩ʗ́ ̩̠̞̇̌ ̘̥ˆ˿ɺ ̤̪̘ʏ̜ ̤̜́ ̱Ȉʳ̞ ̤̥ ˭Ȥ̒ʗ̩̇ǭ˿ 

ˮ̱̞ˢ̖̇ ̞̖ ̱̔˿̜ ˱̥̠ ̞̩̜ ̤̥ ̟̱ƶ ˮʗȀ˿̱ʍ ̱ʧ̡́Ǭ ̡ʗ̖̞̕ĸ ˭̱ɕĸ̣̩ ˿̟ȧ ̠̚ʎ. ˹̜ŗȤ ̤˫̩̟̅˿ 

̜̖̩́Ȥ̒ ˿̟ ̘̥ˆ̡̱Ȥ ̠̩́ʩ̜̌ ˯ǭ ̥̪Ĺ̡̞̩ ̡ʗ̖̞̕, ̜̖̩̜̖̞́́ ̤̥̩̔ ̡̖́̒ ˿̩̠̞ ˭ǋʩ̜ ̤̥ ˱Ȥ̖̕ 

˿̩ʗ̞ĸ̡̣̜̩̒ ˱̥̠ ̖̪Ř̜ ˮȌ̞̔ ˄Ȏ̡̖ ̪̚ʨȤ ̘̩ʚ̤ʚ˿ ̤̥ ̤̜̩̇ʏ̞ ˆ̟ĸʽ̡̩̒̒ ̥̒ʪʜ ˿̟ɻȤ ǭ̟̤̩̟ 

̤˫̡ʗ̖̞̕ĸ ̤̥̩̔ ̩̞̔˿Ǭ̡̞ ̠̩̱̔̚ʎ.     

̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ɛ̩̖̕ ̡ʓ̩̘̰ǭ ˭̟ɽǝ ̘̥ǭȤ ̔ĸ̡̩ ˯̒.  

¶ ̟̱ƶ ̤˫̡ʗ̖̕ ̤̪̠̤ɺ ˿ǉ̖ɺ Ĺʛ̜ ̤̥̩̔ ˿̩ʗ̞ĸ̣̜ ɛ̡̩̥̖ ̩̠̞̇ĸ ̤̪̘ʏ̜,  

¶ ˭ț̱ʧŘ ̜̩ʗ̞́ ̜́Ȥ́Ȥ̖̩ ɛ̱Ȉ̢ ̤̥ ˺ ˮ ʹ̒  ɛ̱Ȉ̢ ̡̠ ɖˍ̩̌ ˯ǭ ̖̟̩́ʹ̡̒ ˭̱ɕĸʽ̒ ˿̩ʗɻ˿ 

̤̥ ̤̜̩̇ʏ̞ ̤˫̡ʗ̖̞̕ ̤̥̩̔ ̡̖ ˭̡̢ʓ̡̩̞̖̒̌ ̘̥ˆ˿ɺ ̤̪̘ʏ̜,  

¶ ̱˿ˡ̦̝, ́ɺ̘̥, Ļʜ̫̠̐́, ȧ̡̟ ̤̥ ̔ʇʠ̠ ̡̪ȥ ɛ̩̖̕ ̤˫̡ʗ̖̕ ̜̕ʓ̨̤̩̖̓ ̤̥ ̟̱ƶ ˳ǯʜ - 

̖̪̱̖́ˍ̟ ɛ̱Ȉ̢ ˭̟̒ ̡̘ǭ̖ ̤ɺ̚Ȥ̡̩̒̕ ̡̪ǉȌʐȧ Ĺʛ̜,  

¶ ɛ̜ ̡̩̐Ǭ ̟̒ɺ ̱̤ˠ̡̡̩ ̤̘̞ɻȤ ɘ̱̟ˢ˿̖̞̓ ˿̟ ˯ǭ ̡̟̩̥̖̓ ̜̖̩̜̖́́ ˿̌ʐǯ ̥̪˄̟ʩ̜  

¶ ̘ʚ̤̟ ˆĸʽ̡̩̒̒ ̡ʗ̖̞̕ Ĺʛ̜, ̥̪Ĺ̩̒ĸ ˮ̟ĸ̣̩ Ĺʛ̜  

¶ ˮʗȀ˿ ̡̢̱̞Ȥ ̢˿ʓ̡̩̞̒ĸ ̤ˍ̒ ˭ț̱ʧŘ ̜̩ʗ́ ̩̠̇ ̘Ȉ̕ǭ̞ĸ ̨̤̩̓ɖ̒ Ĺʛ̜,  

˿̡̎-̒̔ ʇʠ̠ ˭Ȍ̞̱̟ˍ ʨ̢̱ˠʽ̒ ˭̟ɽǝ  

̜̕ʓ̜ ț˭̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ˿̡̎̒-̔ ʇʠ̠ ˭Ȍ̞̱̟ˍ ɛ̩̖̜̒̕ ʨ̢̱ˠʽ̒ ˭̟ɽ̐ ̡Ȥ̱Ȥ ̟̱ƶ ˳ǯʜ, ̜̕ʓ̜ ̤̥ 

̖̪̱̖́ˍ̟ ɛ̱Ȉ̢ ˭̟̒ ̱ʧ̱̞́Ȥ ̜̖̩̜̖̞́́̌ ̤̥ ɛ̡̩̥̖̞̌ ˭̡̨̡̤̩̓ ̠̩̚ȍ̜ʎ.  

˹̞̌ ˭̡̜̟̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ ̤ɺəʗ̐Ĺʛ̱̜Ȥ ̘ˆ ̘̥̒ ̪̔ĸ̡̱̖ ɛǭ̛̠̩ ̔ ̡̜̥̖̩̇̒̌ ̠̪̱̚ȧ 

˯̪̒ʎ ˭̱ɕĸʽ̞̒.    

Ɇ ˳ǯʜ, ̖̪̱̖́ˍ̟, ̡̞̝, ˳ǯʜ̜̪̔ ̤̥ ̜̕ʓ̜ ̘̦̩Ǭ ̡̱̒ ˿̩ʗ̞ĸ̣̜ ɛ̡̩̥̖ ̘Ȉ̕ǭ̞ĸ ̡̘̪Ǯ̜,  

Ɇ ˳ǯʜ ̤̥ ̖̪̱̖́ˍ̟ ̘̦̩Ǭ̡̠ ̡̘ǭ̖ Ǫ̟̤̑̓ ̖̟́ ̡̖ ˮ̱̞ˢ̖̇ ˭̡̨̤̩̓ ̤̥̩̔ ʨ̡̟ ʩ̜,  

Ɇ ʨ̱Ȉʳ̞ ̤̥ ̱̘ˣȈ́ʡ˿ ˭˫̢̱ʍ ˮ̱̞ˢ̇˿̞Ȥ ˮ̱̞ˢ̖̞̇ ̤̥̩̔ ̱̘̦ʆ̜ ̡̪ǉĹʛ̜ ̜ŗȤ ̡̖ ʘĹ̞̩ 

˭̡̨̤̩̓ ɘ˘ʠ Ĺʛ̜ ̤̥̩̔ ̩̞̔˿Ǭ̡̞ ̤̪̘ʏ̜,  

Ɇ ̱˿ˡ̦̝ ̤̥ ́ɺ̘̥, Ļʜ̫̠̐́, ȧ̡̟, ̔ʇʠ̠, ̞̩̘̖̞, ǳĻ̩̜̠̞̐ ˭̟̒ ̜́Ȥ Ĺʛ̜̌ ̡̖́̒ ˿̩̠̞ 

˭ǋʩ̜,  

Ɇ ˱Ȥ̖̔ ʨ̞̜̔ ̤̥ ɛ̜̩̞̔ ȥ̤̩ ˯ǭ̡̖ ʨ̞̜̔ ˭ǋʩ̜ ̜ŗȤ ̟̱ƶ ̩̇ǭ˿ ˮʗȀ˿̞ ̖̩́˄ƹʩ̜̌ ̩̞̔˿Ǭ̡̞,  

Ɇ ̤˫̩̟̅˿ ˿ʗ̜̩Ȥ̱̒ʍ ̡ʓ̩ɕǭ̞̌ ̜̘̩̖́̔ ̤˫̩̟̅˿ ̜̖̩́Ȥ̒ ̤̥̩̔ ɛ̱ʧ̢̞ ̡̪ǉȌʐȧ Ĺʛ̜   

Ɇ ̥Ȏ̖̩́Ǭ ˭Ȥ̒ʗˏ̡̜̩ʜ ˭̡̌ ˯ǭ ̖̟́ ˮʗȀ˿ ̜̕ʓ̨̤̩̖̓ ̱̠̤ ̤˫̡ʗ̖̞̕ Ĺʛ̜  

Ɇ ˭ț̱ʧŘ ̜̩ʗ̞́ ˮʹ̒ ɛ̱Ȉ̢̡̠ ˱̎ɺ ̤̥ ̱Ȉ̘̠ ̡̠ ˭̞́ ˱̥̠̞̩̜,  

Ɇ ̔ʇʠ̠ ̡̪ȥ ˿̰ʽ˿ʗ̜̞ ̘̖̔ɺ ˿̟́Ǭ ̖̟́ ̡̠ ˮʗȀ˿ ̤̥ ̤̜̩̇ʏ̞ ̤˫̡ʗ̖̞̕ ̡̪ǉȌʐȧ Ĺʛ̜, 

Ɇ ˳ǯʜ ̤̥ ̖̪̱̖́ˍ̟ ̘̦̩Ǭ ̡̠̌ ˺˿̩˿̩ʛ ̱̠̤ ̤ɺ̘Ǭ ̡ʓ̩ɕǭ̞ ̘̥ˆĹʛ̜, 

˱̥̒ ˭̱ɕĸʽ̒ ɛǭ̛̠̩ ̘̖̔ɺ ˿̟̱̖́ ̤̥ ʺ ̠˫˿̩̱ʧ ̤˫̡ʗ̖̞̕ ̤̥  ̟̱ƶ Ǫ̟̤̑̓ ɛ̱Ȉ̢ ˭̟̒ ̤ɺ̚Ȥ̡̩̒̕ 

̡̪ǉȌʐȧ ʩ̜ ̥̒ʪʜʩ̜ ̜̒ ̱̜̜ ̤ɺəʗ̐ ̡ʓ̩ɕǭ̞ ̤̩̩̟̕ǜ˿̟̞̐ ˄Ȏ˿̠ ̥̪˿. 

1.3. ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̩̱̒ʧ ˭̟ɽǝ   
̱̜̜ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ (EIAR) ˿ ̡̎̒ ˄̌ ̔ʇʠ̠ ̔ĸ̡̩ Ḻ̠́ˢɼ̌ʗ 137 ĸ Ȍ̪́ǭ ˭ț̱ʧŘ   ̜̩ʗ̞́ 

̤̥ ʨʠ̡Ǭ̒ ˄̌ ˭̱ʄɘ̨̤̤ (˭̱ʄɘ̨̤̤ ̤̪̚Ȍ ̜̩ʗ̞́) ̔ĸ̡̩ Ḻ̠́ˢɼ̌ʗ 9.1 ĸ Ȍ̪́ǭ ̤̪̚Ȍ ̜̩ʗ̞́ ̤˫̡ʗ̖̞̌̕ ̤̥̩̔ 

̘̜̐ĸ ˭̩̠̔ ̡̖ ˭̟̒ ˹̜ ̤˫̡ʗ̐̕ ̡ʓ̩̘̰ǭ̞ ̤̪̠ˆɺ Ĺʛ̱ɺȍ, ˱ȌĹʛ̱ɺȍ ̤̥ ̡̘Ǭ̡̩̱̖́ ̞̖ ˭̡Ȍ̡  ̠ȍ ˯ǭʨ̞ 



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   12 

̥̪Ĺ̞̪ʎ ˭̱ɕĸʽ̒ ̞̥̘Ǭ ̤̥ ˭̞̥̘Ǭ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ̡̠̌ ˭̡̩̠̔ ˭̱ɕĸʽ̒ ̡ʓ̩̘̰ǭ ɛǭ̙̠ ɖʡ̡̔̚ ̪́ʇʚȤ 

˯́ʏ̜˿̌ ̠ĸ ˿̟ ˯̒. ̡ʓ̩̘̰ǭ̞ ȥ̤̩ ̡̳̇-̱ ̛ˣǭ˿ ̤̥ ̤̜̩̇ ˮʗȀ˿ ̘ʚ̤̟̞̌ ˄Ȏʨ̞ ̥̪Ĺ ˽̖̫̜ ˭ˍ̒˿̟ 

̠̘̫̜̚ĸ ˿ʡȤ ̜ ̥Ȏ̖̩̱̖́ ̡ʓ̩̘̰ǭ̱ʍ ̘̩ʚ̤ʚ˿ ̢˿ʓ̡̩̒ Ǯ̟̞̐ Ĺʛ̜ ̤̥ ˹̡̪ȥ ˄Ȏʨ̞ ̥̪Ĺ ˭ˍ̒˿̟ ̠̘̫̚ɺ 

˭̡̜ Ĺʛ̜ ̤̥̩̔ ˭̡̢ʓ ̠̘̫̚ɺ ˭̡̜ Ĺʛ̱ɺ Ŀ̞̩̜̩ʗ́ (migratory measures) ̱̞ˢ̖̩̇ Ĺʛ̜ ̱̜̜ ̡̩ʗ̩̱̒ʧ 

˭̟ɽ̐ʎ. ȥʗ̱Ȉʲ̒ ̠̘̫̚ɺ ˭̡̜ Ĺʛ̱ɺ Ŀ̞̩̜̩ʗ́ ȥ˄̱̠̤ ɖʡ̘ȌȤ̱Ȥ̔ ̞Ȥ̖Ǭ ˹̜ Ŀ̞̩̜̩ʗ́ ˿̩ʗ̞ĸ̣̜ ̱̠̤ 

˭̱ɕĸʽ̒ ˭ˍ̒˿̟ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˭̡̜ Ĺʛ̜̌ ̱̥ˠǯ̡Ȥ̱Ȥ̔ ̞Ȥ̖Ǭ ̥̒ʪʜ Ĺʛ̜ ̤̥̩̔ ̘ˆʨ̘̟ɺ ̨̤̪̠̪̤̜ĸ ̔ 

̱̞ˢ̖̩̇ ˿̟ȧ ̠̚ʎ. ̔ʗ̢˿ ̱̠̤ ̛̩ʨ̒ ˿̠ ̥̪Ĺ ̥Ȏ̖̩́Ǭ ̘̟̩ɻǮȤ, ̘ˆʨ̘̟ɺ ˿̠ ʐǯ Ǯʭ̡̩̒  ̤̥ ̡ʓ̩̘̰ǭ̱ʍ 

˱ȌĹʛɺ ̤̥ ̡̘Ǭ̡̩̱̖́ ̞̩̱ɺ ˭̡ț̡̠ ȍ ̘ˆʨ̘̟̱ɺȍ Ǯ̟̞̐ ˿̟ȧ ̠̖̚ ˽̖̫̜ ˭̖̱ɕĸʽ̒ ̠̘̫̜̚ĸ ˭̡̜ 

Ĺʛ̜̌ ̡ʓ̩̘̰ǭ ̱̞ˢ̇˿ ̤̥ ̡ʓ̩̘̰ǭ ̘ˆʨ̘̟ɺ ̤̥̩̔ ̡́Ĺ̡ʐǯ  ˭̩̠̔ ȥ̞̩̜̖ ˮ̞̖̒ ʨ˄ȧ ˄Ȏ˿̠ ʐǯ ̡́ĺɺ, 

̘ˆʨ̘̟ɺ ̨̤̪̠̪̤̜̌ ˯ǯ̠Ǭ̞.  

̡ʓ̩̘̰ ǭ̞ ɖˍ̩̌ ˯Ǭ̱Ǭ ̜̕ʓ̜ ̘ʚ̤̟ ˭ț˿̩ʚ̱ʍ ̠̚ɛ̱Ȉ̢̱ʍ ̪̚ʨȤ 1980 ˭ ˫˿ 47 ̔ ̟̖ ̩̇ǭ˿ ̘̩ʚ̤ʚ˿ ̘̖̒ 

ɛ˿ ̡̩̟ ̘̩ʚ̤ʚ˿ ˭ȧ̜̪ǭ̞ ̠̩̪́̚Ȧ̜ ̤̥̩̔ ̱̜̜ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏ̜ ̤˿̤̩ ˯̒. ̡ʓ̩̘̰ ǭ ̱̞ˢ̇˿ ̡̖ ̜̩ʗ́ 

̤˫̡ʗ̖̕ ˭ț˿̩ʚ̞ ʨ˄Ȥ ̜̕ʓ̜ ̘ʚ̤̟ ˭ț˿̩ʚ̞ ̡̱̒ ˱Ȍʚ̘Ǭ ˿̟̖ ̠̔ ɾʡ˿ ̡ʓ̩̘̰ǭ ̱̒ˡ̟ǯʜ ̜ ̒ ̱̜̜ ̘̩ʚ̤ʚ˿ 

̠̫̚ɺ ˯́ʏ̜ ˄ȎĹʛ̜ ̤̥̩̔ ̡̖ ˿̩ʗ̞̞ ȥʗ̱Ȉ̢̞ (TOR) ̜̕ʓ̜ ̘ʚ̤̟ ˭ț˿̩ʚ̞ ʨ˄Ȥ ̡ʓ̩̘̰ǭ ̱̞ˢ̇˿ ̡̱̒ ȥĻǬ 

˿̟ ˯̒. 

1.4. ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ ̤̪˿˅̜ ̤̥̩̔ ̛̩ʨ̒˿̠ ľ̜̱ʧ̔ ̤̥ ʲʠ̘ľ̜

  
1:50,000 ̤  ̥1:10,000 ˭ ˫Ĺ̒ ˄ǭ̞ɺ, ɻȥȤ̱̔ˢʜ ̱̘̩̔ʗ̱̒ɺȤǯ̡ ʨ˄Ȥ ȥĻǬ ˿̟̖ ̠̔ ̘̩˫ʴ ̤̥ ɵʨ̔ʓ̩Ǭ̜˿ 

˄ǭ̞ɺ ˮ̩̟̱̞̕Ȥ ̱̜̜ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ ̤̥̩̔ ˭̡̢ʓ ̡̖ ˄ǭ̞ɺ, ɴ̱́ˢʢ̞ ̱̒ˡ̟ǯʜ ̘Ȉ̕ǭ 

ʨ̢̱ˠ̣̞̊Ļ ʨ˄Ȥ (GIS Specialist) ̤˿̤̩ ˯̒.   

̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ˭Ȍ̞̟ 1,2 ̤ ̥ 4 ̱  ɵ ̠ĸ̣̐ ɻȥȤ̱̔ˢʜ ˄ǭ̞ɺ ̤̥ Ś́ʠ ̱ɛˢ ˄ǭ̞ɺ (Google 

Pro maps) ̔ ̱̜̜ ˭̕ʓ̞̖̞ ̤̥̩̔ ̛̩ʨ̒ ˿̟ ˯̒.  

1.4.1. ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ ̤̪˿˅̜ ̤̥̩̔ ̛̩ʨ̒˿̠ ľ̜̱ʧ̔ ̤̥ ʲʠ̘ľ ̜  

̘̥̒ ̤̥̔Ȥ ̜̩ʗ̱́ˢ̘̱Ȉ̢ ̤̥ ɛǭ̘Ǭǭ ̱̞ˡ̩̔́Ȥ̖̩ ̠ȍ: 

¶ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ Ŀ̡̞̩ʡ̞ Ŀ̡̞̩̌ ̖̪˫ʩ̱ɺ ̜̩ʗ̱́ˢ̘̱Ȉ̢ ˭˫˿. 1159/22 (2000 

̱̖ˡ̡̪ɺ̚ʗ) 

¶ ̜̩ʗ́ ˭˫̢̱ʍ ̡ʓ̩̘̰ǮȤ ̤̥̩̔ ̘̩ʚ̤ʚ˿ ̜̩ʗ̱́ˢ̘̱Ȉ̢, ̜̩ʗ́ ̤˫̡ʗ̖̕ ˭ț˿̩ʚ̞ 2005 

¶ ̘̩ʚ̤ʚ˿ ̤̥ ̤̜̩̇ ˭ȧļ̠̩̒ ˭Ǭ̱̘ˡ̒, ̘̠ɽ ̡̱˘̜ - ̘ ̩ʚ̤ʚ˿ ˮ̟ĸ̣̐ ˭ȧļ̠̩̒ ˭Ǭ̱̘ˡ̒ 

(ESCM), ̜ ̩ʗ́ ̤˫̡ʗ̖̕ ˭ț˿̩ʚ̞, 2009 

¶ ̘̩ʚ̤ʚ˿ ̤̥ ̤̜̩̇ ˭ȧļ̠̩̒ ˭Ǭ̱̘ˡ̒, ̡̱̖̔ ̡̱˘̜, ̤̜̩̇ ˯́ʏɺ ̤̥ ̨̡̤˿̪̜̪Ǭ̱̒Ȥ ̱̒ˡ̡̟ 

̡̖̪̒ ̘Ȍ˫Ż ˿̟ʩ̱ɺ ˭ȧǰ̠̩̒ ˭Ǭ̱̘ˡ̒  (SAIRC), ̜ ̩ʗ́ ̤˫̡ʗ̖̕ ˭ț˿̩ʚ̞, 2009 

¶ ̜̩ʗ́ ˱ȌĹʛɺ ̤̥ Ŀ̞̩Ǭ̜˿ Ĺʛɺ ̡̠̌ ˭̩̠̔ ɛǭ̘Ǭǭ, ̘̖Ǭ ̤̥ ̡̱̖Ǭ ̳̖ǭ˿ ʡ̞Ĺ̞ʨʡ 

1.4.2. ̘̩ʚ̤ʚ˿ ̤ɼĸ̣̐  

̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏ̱ɺ ̡̘̤ʚ̞ (scope) ̜ŗȤ ˿̡̎̒ ˄̌ ̔ʇʠ̠ ̔ĸ̡̩ ̱̞ˢƍ̒ ˭ț̱ʧŘ̜̩ʗ́ ̱˿ˡʚ̱̎ˢ̡  ̤̥ 

ʨʠ̡Ǭ̒ ˄̌ ˭̱ʄɘ̨̤̤ ̔ĸ̡̩ ̤̪̚Ȍ ̜̩ʗ̞́ (˭̱ʄɘ̨̤̤ ̤̪̚Ȍ ̜̩ʗ̞́) ˮ̡̟̞̐ ̱˿̱̟̖ ˭̟̒ ˿̡̎̒ ̘Ȉ̕ǭ ˭Ȥ̒ʗ 

ˏ̡̜̩ʜ̡ ˯ǯ̠Ǭ̡ ̱̖ˡ̜̪̒.  

˳ǯ̟  ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ˭Ȍ̞̟ 1,2,4, ˭̱ʄɘ̨̤̤ ̤̪̚Ȍ ̜̩ʗ̞́ ̤̥̩̔ ̤̥ ̱˿ˡ̦̝-ȧ̡̟ ʨ˿ʠ̘ ̜̥̩̜̩ʗ̞́ 

̤̥̩̔ ̤˿̤̖ ̠̔ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̩̒/ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̩̒ ̱˿ƹɺ̘Ǭ,  ̱˿ˡ̦̝-ȧ̡̟ ʨ˿ʠ̘ 

˭ț̱ʧŘ ̜̩ʗ̱́ʍ 1+000 ɀ 10+000 Ḻ̠́ˢɼ̌ʗ Ȏ̟ ˭̟̒̌ ˭̡̩̠̔ ̤̥ ǯ˳ʜ ˭ ț̱ʧŘ ̜̩ʗ̱́ʍ ˭Ȍ̞̟ 1,2,4 ̤ ̥ 

˭̱ʄɘ̨̤̤ ̤̪̚Ȍ ̜̩ʗ̞́̌ ˭̡̩̠̔ ̤˿̤̩ ˯ǭ ̡̖̪̒ ̘Ȍ˫Ż˿̟ʩ̜̌ ˭̩̠̔ Ŀ̞̩˿̩ʛ ̨̤̪̠̪̤̜ ˯ǯʣ ˺ ̡̖ ʨ̌ ̡̘̪ǭ 

ɾʡ˿̡ ̘ʚʳ̠̖̞ ˿̠ ̥̪Ĺ ̱̒ˡ̟ǯʜ ̪́ʇʚȤ ˭̕ʓ̞̖̞ ˿̟ ̡̘ǭ̖ ̔Ǭ̞̒Ȥ ̤̥ ˍ̨̪̤̔ ̥Ȏ̖̩́Ȥ̖̩ ̠ȍ.  ˱Ȥ̘ˆ 

̡̘ǭ̖ ̔Ǭ̞̒Ȥ ̛̩ʨ̒ ˿̟ ̡̪ǉȎ̟ ˭̕ʓ̞̖̞ ˄Ȏ˿̟̖ ̠ȍ. 



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   13 

1.4.3. ̡̘ǭ̖ ̱̒ˡ̟ǯʜ ̱́ʧ̣̞̐  

̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ ̤̪˿˅̱ɺȍ ̘̥̒ ̔ĸ̡̩ ˯ǭ ʡɖ̱ʠ̀̐/̱̘ˡǬ̘Ǭ ̘ʚʳ̠̖̞ ˿̟̖ ̠ȍ:  

Ɇ ˭ț̱ʧŘ ̜̩ʗ́ ̤̥̩̔ ̢˿ʓ̩̒ ̡̩ʗ̩̱̒ʧ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ ̤̥̩̔ ̡̖ ˮʗȀ˿ ̢˿ʓ̩̒ 

ʨ̢̨̱ʠ̣̞̐, ɛ̡̩̥̖ ˱˫ƍ̱Ȥʜ ̱˿ˡƶ̢̩̌ʓ, ˄ʨʠ ˱˫ƍ̱Ȥʜ ̱̘̩̔ʗ̱̒ɺȤǯ̡, ̱̜ˡ̟ƹ̡ ʨ̢̨̡ ʨ̔ʓ̩̠̞, 

2016 ˭ ̱ɛˠʠ 

Ɇ ́ɺ̘̥, ˿̫́ʠ̠, Ļʜ̫̠̐́ ̤̥ ̜̩̱̒ʠ Ǫ̤̏ǳĸ˿ ̤̥̩̔ ̖̇ ̥̩ ̤˫̀ʓ̩̱ʠ̖̀ ̱̘̩̔ʗ̱̒ɺȤǯ̡ 2010 

̡̤̱ʗ ̤˿̤̖ ̠̔ ̤˫̀ʓ̩̱ʠ̖̀ ˭Ǭ̱̘ˡǬ  

Ɇ ̱˿ˡ̦̝ ̤̥ ȧ̡̟ ˭̟̒ ʨ˿ʠ̘ ̜̥̩̜̩ʗ̞́ (˭ț̱ʧŘ ̜̩ʗ́) ̤̥̩̔ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒, ̜ ̩ʗ́ 

̤˫̡ʗ̖̕ ˭ț˿̩ʚ̞,2001-̱ ̤̪̔ɺ̚ʗ, 

Ɇ  ̠̋˫˿̩̱ʧ ˮ̘̩̔ ̘̪ǭ˿̎ (Hazard Profile of Sri Lanka) - ˮ ̘̩̔ ˿̦̜̖̩˿̟̐ ̜̕ʓ̨̤̩̖̞̓, ˮ̘̩̔ 

˿̠̜̖̩˿̟̐ ̱̘̩̔ʗ̱̒ɺȤǯ̡, 2012-̱ ̤̪̔ɺ̚ʗ 

Ɇ ̱̘̟ȍ ̱̞ˢ̖̩̇ ˿̟̖ ̠̔ ˳ǯʜ ˭ ț̱ʧŘ ̜̩ʗ̞́ ̤̥̩̔ ̜̩ʗ̞́ ̤̥̩̔ ̤˫̡ʗ̖̕ ˭ț˿̩ʚ̞ ʨ˄Ȥ ̤˿̤̖ ̠̔ 

˄̞ʣ ̡̩ʗ̩̒  

1.4.4. ̚ ̠̘̫ɺ ̥Ȏ̖̩̪́Ȧ̜ ̤̥̩̔ ̡̘̤ʚ̞ (Scoping) 

ɾʡ˿ ̤ɼĸ̣̐ ̡ʡȤ ̘ˆ̡ ɛ̱Ȉ̢̱ʍ ̘ʚ̤̟̞ (̤̜̩̇ʏ̞ ̤˫̂̌˿̞̔ ˯ǯ̠Ǭ̡) ɖ˖̔̚ ̤̪̠Ĺʠ̠̌ ̱̖́ ̠̘̫̚ɺ 

̖ʓ̩̤̞ ĸ (impact matrix) ̤˿̤̖ ̠ȍ. ˹ˍȍ ̘ʚ̤̟ ˭˫̞̞́Ȥ (aspects) ̘ʚ̤̟̱ʍ ɛ̩̖̕ ˿̩Ȥ̎ ̡̠̌ ̡ʗŘ˿̟̞̐ 

˿̟ ˯̒.  ̚ ̠̘̫ɺ ̖ʓ̩̤̱ʍ ̡ʓ̩̘̰ǭ ˿̌ʐǯ (əʗ̡ ˱ȌĹʛɺ, ˱ȌĹʛɺ ̤̥ ̢̨̘̩̅Ǭ- ˱ ȌĹʛɺ ˭̡Ȍ ˿̌ʐǯ ̱̠̤ ̡ʗ́ 

˿̠)) ˹ ĸ ˭ĸ̣̞˿Ǭ ̘̩ʚ̤ʚ˿ ̘̟̩ɻǮȤ ˭̱̖ĸ ˭ĸ̣̱ʍǬ ̤̥̔Ȥ ˿̟ ˯̒. ̕  ̖ȰϹȱ ̤̠Ļ̐  ˍ̒˿̟ ̠̘̫̚ɺ ̪̔ĸʩ̜ 

̤̥̩̔ ̱̞ˡ̩̔ ˯ǭ ˭̟̒ ̤̰̐ Ȱ-ȱ ̠ Ļ̱̐Ȥ ˭ˍ̒˿̟ ̠̘̫̚ɺ ̪̔ĸ̱ʧ. ̠̘̫̚ɺ ̡̠ ̡̪̔́Ǭ˿̜ ̪̔ĸʩ̜ ̤̥̩̔ 1, 2 ̤  ̥3 

̞  ̖̤˫̀ʓ̩Ǭ̜˿ ˭̞́Ȥ ̛̩ʨ̒ ˿̟ ˯ǭ ˭̟̒  ˹̜ŗȤ ˭ǋ (˭˫˿ 1), ̜̕ʓ̜ (˭˫˿ 2) ̱̥ˢ ˱̥̠ (˭˫˿ 3) ̠̘̫̚ɺ ˯ǭ 

̡̚ ̪̔ĸ̱ʧ. ̜̕ ʓ̜ ̤̥ ˱̥̠ ̠̘̫̚ɺ ̤ˍ̒ ̡ʓ̩̘̰ǭ ˿̌ʐǯ, ̠̘̫̚ɺ ˯́ʏ̜ ̤̥̩̔ ̡̪ǉȎ̟̌Ǭ ʨ̜ʗ̣̞̐ ˿̟̖ ̠ȍ. 

̡̘̤ʚ̞ ̥Ȏ̖̩̪́Ȧ̱ɺ ˭̛ʓ̩̤ (scoping exercise) ̤̥̩̔ ɘ̡̟̖ ̠̔ ̠̘̫̚ɺ ̖ʓ̩̤ ˯ɻǝ  ̜ 4.1 ̱  ˱Ȍʚ̘Ǭ ˿̟ ˯̒. 

1.4.5. ĸ̱̣ˠǲ ʨ̜ʗ̢̖  
̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ ̤̥̩̔ ̱̞ˡ̩̪̔́Ȧ̜̌ ˭̱ɕĸʽ̒ ɨɺ Ǯ̟̞̌ ˭̩̠̔ ̡̖ ̱̒ˡ̟ǯʜ ˹ĸʘ̨̤ Ĺʛ̜ ̤̥̩̔ 

̤̥ ̡̘ǭ̖ ̱̒ˡ̟ǯʜ ̤̖̩̓ Ĺʛɺ, ̡̞̩Ǭ˿̩ʢ̖ Ĺʛɺ ̤̥̩̔ 2015 ̤̪ɕ̪̒ɺ̚ʗ ˄̌ 2016 ̱ ̡̘̟̩̚ʚ ̔ĸ̡̩ ĸ̱̣ˠǲ 

˭̕ʓ̞̖ ̞ ˄Ȏ˿̟̖ ̠ȍ. 

1.4.6. ɵɻ ̘ʚ̥̟̐ ˭̕ʓ̖̞ ̤̥̩̔ ̛̩ʨ̒ ˿̠ ľ̜̱ʧ̞̔   

̱̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ̞́ Ȍ̱Ŗ ̡̘ǭ̖ ɵɻ̛̩ʨ̞̒Ȥ ̱̘̟ ̡̘̪ǭ ̡̩ʗ̩̒ ̤̥ ĸ̱̣ˠǲ ȥʛĸ̣̐ ̛̩ʨ̱̞̒Ȥ 

˹˿ǯ˿̟́Ǭ ̱̒ˡ̟ǯʜ ̛̩ʨ̱̞̒Ȥ ˭̕ʓ̖̞ ˿̟̖ ̠ȍ. ɻȥȤ̱̔ˢʜ ̱̘̩̔ʗ̱̒ɺȤǯ̱ʧ ˭˫Ĺ̒ ̔Ǭ̒ (digital data) 

(̘ʚ̜̩̖̞ 1:10,000) ̛̩ʨ̒ ˿̠ ˭̟̒ ˺̡̩ ĸ̱̣ˠǲ ̤̩ĸʽ ̤̜́ ̡̞̩Ǭ˿̩ʢ̖ ˿̟̖ ̠ȍ.  ̱̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ 

̜̩ʗ̞́ ̜́Ȥ ́Ȥ̖̩ ɨɺ Ǯ̟̞ Ȍ̱Ŗ ̡̘ǭ̖ ɵɻ ̛̩ʨ̒ ̱̒ˡ̟ǯʜ, Ś́ʠ ˭ʗǬ ̩̞̩̆ʝ̘ ̛̩ʨ̱̞̒Ȥ (Google Earth 

images) ̤̥ ̡̘ǭ̖ ̅ȤȖ˿̩ ̩̞̩̆ʝ̘ ̡ʡȤ ̡̪ǉȎ̟̌Ǭ ʨ̢̱ˠ̱ʠ̣̞̐ ˿̟̖ ̠ȍ. ʨ̢̱ˠ̣̱̞Ȥ̜ ̤˫̟ĸʽ̒ ̡̖̩Ȥ̟̒ 

ɛ̱ Ȉ̢, ̡̖ ̤˫̟ĸ̣̐ ̱̘̩̔ʗ̱̒ɺȤǯ̱ʧ ̜̫̒ ̱̒ˡ̟ǯʜ ̛̩ʨ̱̞̒Ȥ ˭˫Ĺ̒ (digital) ̔Ǭ̒ ̡̩́̎̌̚ ˯ǯ̠Ǭ ˿̟̖ 

̠ȍ. ˱Ȥ̘ˆ ̡̞̩Ǭ˿̩ʢ̖ ˿̟̖ ̠̔ ˭˫Ĺ̒ ɵɻ ̘ʚ̥̟̐ ̔Ǭ̒ ˭̡̤̩̖̱ʍȍ ̘ʚ̤̟ ̠̘̫̚ɺ ˯́ʏɺ Ǯ̟̐ ̪́Ȧ̜ ̤̥̩̔ 

̛̩ʨ̒ ˿̟̖ ̠ȍ.  

 

ɛ̕ ̩̖ ̡̢̱̞Ȥ̜ ̨̡̤̩̟ĸ̣˿ ˿̠̩̘ (buffer zones) ȥʗ̱Ȉ̢ Ĺʛ̜ ̤̥̩̔ ̡̘ǭ̖ ɵɻ ̘ʚ̥̟̞̐ ɖ˖̔̚ ˭̕ʓ̞̖̞ 

˄Ȏ˿̟̖ ̠ȍ.  ̜̩ʗ́ ̤˫̡ʗ̖̕ ˭ ț˿̩ʚ̱ʍ ȥʗ̱Ȉ̢ ̡̠̌ ˭ȧ̡, ̱ ̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ̱́ʍ ̜̕ʓ̖ʓ ̱ʗ̩̱̀ʧ ˄̌ ɼ̌ʗ 

60 ˿ Ȏ̟ĸ ɾʡ˿ ̱˿ˡʚ̱̎ˢ̡ (ɽʣ ̘̦̦ ɼ̌ʗ 120) ̤̥ ɾʡ˿ ̱˿ˡʚ̱̎ˢ̡ ̱˿̡̠̱ʗ ˄̌ ˄̌ ɼ̌ʗ 100 ĸ ̡̱Ȥ˿̠ 

ɛ̱ Ȉ̢̞ (reservation area) ̱ ̠̤ ̔ (ɽʣ ̘̦̠ ɼ̌ʗ 320) ̱̞ˢƍ̒ ̡ʓ̩̘̰ǭ̞ ˮ̡̟̞̐ ʩ ˯ǭ ʨʨ̕ ɵɻ ̘ʚ̥̟̞̐Ȥ 

̖̖̞́ ̤̥̩̔ ̡̱Ȥ ̡̢̱̞Ȥ ̛̩ʨ̒ ˿̟̖ ̠ȍ. ʨʨ̕ ɵɻ ̘ʚ̥̟̞̐Ȥ ̜ŗȤ ̱̞ˢƍ̒ ̜̩ʗ̞́ ˮ̡̟̞̐ ʩ ˯ǭ ɛ̱ Ȉ̢ 

ɛǭ̢̞̒, ̱̖̔ ̠̔ ̘ʚ̜̩̐ ˭ ̩̟̱̞̕Ȥ ɵ̱́ˢʢ̞ ̱̒ˡ̟ǯʜ ̘Ȉ̕ǭ̱ʍ (geographical information system -GIS) 

˭̡˿̢̩ ̤̥ ɵ̨̡̤̩̟̓ ʨ̢̨̱ʠ̣̞̐ (special and geostatistical analyses) ̛̩ʨ̱̞̒Ȥ ̤̩˿ź̩̆ ˿̟ ˯̒. ̱̞ˢƍ̒ 

˭ț̱ʧŘ ̜̩ʗ̞́ ˮ̡̟̞̐ ̱˿̱̟̖ 1:10,000 ˄ ǭ̞ɺ ˮ̤Ȥ̖ ̡̢̱̞Ȥ ˭˫˿ ̥̪̌ĸ (60) ̱ ɺ ̤̥̩̔ ̛̩ʨ̒ ˿̟ ˯̒. 

̟̌ ̤̥̩̔ ̤˿̤̩ ˯ǭ ɛĸ̱̣ˠɖ̒ ̩̇ǭ˿ ̩̠̇ ̤̜˿ĸ̣ ̘Ȉ̕ǭ  (Projected national grid coordinate system) (ɼ̌ʗ 

̘ʚ̜̩̱̞̐Ȥ) ́ ̖̞̐Ȥ ̛̩ʨ̒ ˿̟̖ ̠ȍ. ɛ̕ ̩̖ ́˫̩́ ̤̥ ̜̩ʗ́ ˄̞ʠ̠ ̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ̞́ ̥̟̥̩ ̜́Ȥ ́Ȥ̖̩ 
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̨̤̩̖̓ (crossing points), ˭̡˿̢̩ ʨ̢̨̱ʠ̣̞̐ (spatial analyses) ̛̩ʨ̱̞̒Ȥ ˺̡̩ ̥̟̥̩ ̜́Ȥ ˿̟̖ ̤̜˿ĸ̣ 

(crossing coordinates) ˭ȧ̚Ȉ̱̞̕Ȥ ̤̩˿ź̩̆ ˿̟ ˯̒.   

1.4.7. ɵ ̠ĸ̣̐ ʨ̢̨̱ʠ̣̞̐ ̤̥̩̔ ̛̩ʨ̒˿̠ ľ̜̱ʧ̞̔ 
̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ̞́ ˼̨̤̱̤ˠ ̡̘ǭ̖ ɵ̠ĸ̣̐ ˱̡̩̪̒̔́Ǭ ̘̟̩ɻǭ̞ĸ ̱̠̤ ɾʡ˿̡ ̥Ȏ̖̩ ́ ̪ȧȥ. ɾʡ˿̡ 

ȥʛĸ̣̞̐ ˿̠ ɵ̠ĸ̣̞̐Ȥ̌ ˭ȧ̡ ̱˿ˡ̦̝ ̤̥ ́ɺ̘̥ Ǫ̤̏ǳĸ  ˿̤̜̠̩̒ ̡̖ ˭̟̒ ̜ǯɖ̌ ̱́ˡ̪̎ʡ ̤ˍ̒ ̡̚ 

(surface undulations) ˭ǋ̞. ˹̱̥Ǭ Ļʜ̫̠̐́ ̤̥ ̜̩̱̒ʠ Ǫ̤̏ǳĸ˿ ̡̠ ̱̞ˢƍ̒ ̜̩ʗ̱́ʍ ̜́Ȥ̜́ ̡̪Ƹ ˯Ǭ̱Ǭ 

ˏ̔˿̠̩ ˿Ȏ̪́̌ (hillocks) ̥̟̥̩̞. ˹̜ȥ̤̩ ̱̞ˢƍ̒ ̜̩ʗ̞́ ˼̨̤̱̤ˠ ̡̘ǭ̖ ɵ̠ĸ̣̐ ˭̕ʓ̞̖̞ ˿̟̖ ̠Ȉ̱Ȉ 

˳Ȥ̖̩̒˫̢̞, ̤̱̜ˡź̆ ̱ʗ̩̀, ̫̚ʪ̜, ̫̚ʪɺ Ȍ̢̩̖ǭ̞ ̤̥ ɵɻ ̘ʚ̥̟̞̐ ˮȌ̞ ˭ȧ̤̩̟̱̞ȥ. ʨ̨̤̟̩̒Ǭ̜˿ ɵɻ 

̘ʚ̥̟̞̐ ˭̕ʓ̞̖̞ ̤̥̩̔ ̛̩ʨ̒ ˿̠ ľ̜̱ʧ̔, ̡̘ǭ̖ ɵɻ̘ʚ̥̖ ̱˿ˡ̱̤̌ˠ ̔ĸ̡̩ ˯̒. ˹̱̜Ȥ̜ ˳Ȥ̖̩̒˫̢ ̤̥ 

̫̚ʪɺ ˄ǭ̞ɺ ɻȥȤ̱̔ˢʜ ̱̘̩̔ʗ̱̒ɺȤǯ  ̡ʨ˄Ȥ ̱́ˡ̖̖̎́ ̠̔ 1:10,000 ɵɻ ̔Ǭ̒ (terrain data) ̜̒ ̘̖̔ɺ̡ 

˯̒. ɵ ̠ĸ̣̐ ˭̕ʓ̞̖̞̌ ʺ ̠ ˫˿̡̩ ̤̥̩̔ ̡̘ǭ̖ ɛĸ̱̣ˠɖ̒ ̩̇ǭ˿ ̩̠̇ ̤̜˿ĸ̣ ̘Ȉ̕ǭ̞ (ɼ̌ʗ ̘ʚ̜̩̱̞̐Ȥ) 

̤̜́ ̤̱̜ˢź̆ ̱ʗ̩̀ ˄ǭ̞ɺ ̥̪̌ĸ ̘̜̐ ̛̩ʨ̒ ˿̟̖ ̠ȍ.  Triangulated Irregular Network (TIN) ľ̜ ̞ 

̛̩ʨ̱̞̒Ȥ ̜ǯɖ̌ ˳̤ ̱́ˡ̖̪̎Ř̜ ̤̥̩̔ Arc GIS 9.3 ̜ ̰Ȏ˿̩˫̱́ʍ ǳ̜̩̐ ʨ̢̨̱ʠ̣̞̐ ̱̞ˡ̩̔́Ȥ̖̩ ̠ȍ.  ɼ̌ 

˭̡̜̟̒, ̫̚ʪ̜ ̤̥ ̫̚ʪɺ Ȍ̢̩̖ǭ (aspect) ˄ǭ̞ɺ ̱́ˡ̖̪̎˫ʩ̜ ̤̥̩̔ Triangulated Irregular Network (TIN) ľ̜ ̞ 

̛̩ʨ̱̞̒Ȥ ˭̡˿̢̩ ʨ̢̨̱ʠ̣̐ ̩̒ĸ̣̞̐ ̱̞ˡ̩̔́Ȥ̖̩ ̠ȍ.  

ȥʗ̱Ȉʲ̒ ̨̡̤̩̟ĸ̣˿ ˿̠̩̘ ̤̥̩̔ ̔ ɵ̠ĸ̣̐ ˭̕ʓ̞̖̞ ˄Ȏ˿̟̖ ̠ȍ. ɵ̠ĸ̣̐ ̤ɼĸ̣̞̐ ̤̥̩̔ ̜̩ʗ́ ̤˫̡ʗ̖̕ 

˭ț˿̩ʚ̱ʍ ȥʗ̱Ȉ̢ ̡̠̌ ˭ȧ̡ ̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ̱́ʍ ̜̕ʓ̖ʓ ̱ʗ̩̱̀ʧ ˄̌ ɼ̌ʗ 60 ˿ Ȏ̟ĸ ɾʡ˿ ̱˿ˡʚ̱̎ˢ̡ 

(ɽʣ ̘̦̦ ɼ̌ʗ 120) ̤̥ ɾʡ˿ ̱˿ˡʚ̱̎ˢ̡ ̱˿̡̠̱ʗ ˄̌ ˄̌ ɼ̌ʗ 100 ĸ ̡̱Ȥ˿̠ ɛ̱Ȉ̢̞ (reservation area) 

̱̠̤ ̔ (ɽʣ ̘̦̠ ɼ̌ʗ 320) ̱ ̠̤ ̡̱Ȥ ̡̢̱̞Ȥ ̛̩ʨ̒ ˿̟̖ ̠ȍ. ˹̞̌ ˭̡̜̟̒, ɛ̩̖̕ ˭Ȥ̒ʗˏ̡̜̩ʜ ɖˍ̖̌ ɛ̱Ȉ̢  

ʨ̨̤̟̩̒Ǭ̜˿̡ ̤̠˿̩̠̖̚ ̠ȍ.  ˹̱̤ˠʪ̡̔, ɵ̠ĸ̣̐ ˭̕ʓ̞̖̞ ȥʗ̱Ȉʲ̒ ̨̡̤̩̟ĸ̣˿ ˿̠̩̘̞̌ ̘̜̐ĸ ˅̜̩ 

̱̖ˡʪȥ. ˹̞̌ ˭ ̡̜̟̒, ʨʨ̕ ɵ̠ĸ̣̐ ˭ȧ̚Ȉ̱̞̕Ȥ ̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ̞́ ̥̟̥̩ ˄Ȏʨ̞ ̥̪Ĺ ɵɻ̞ ŗ̠̩ ̪̚˅ɺ 

(subsidence) ̨̤̩̖̓ ̔ ˭̕ʓ̞̖̞ ˿̟̖ ̠ȍ.    

̜̩ʗ̱́ʍ ɵɻ̞ ˿̪ɗ̱ɺȍ (road cuts) ˄Ȏʨ̞ ̥̪Ĺ ̖̩̞̞̩ɺ ̒ǬǬ̡ ȥ̤̩ ̱̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ̱́ʍ ̡̘ǭ̖ 

ɵ̠ĸ̣ ̐ ̤ ̪̠Ĺʠ̠̌ ̪́Ȧ̜ ˱̩̒ ̡̪̔́Ǭ̞. ˹̜ȥ̤̩, ̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ̞́ ˱ȌĹʛ̱̜Ȥ ̘ˆ̡ ˯ǭʨ̞ ̥̪Ĺ 

̖̩̞̞̩ɺ ̒ǬǬ̡ ̜́ ̥̪ʛ̜ ɖṲ̈̀ ˭̡̢ʓ ˭̕ʓ̞̖̞Ȥ ̔ ˄Ȏ˿̟ ˯̒. 

1.4.8. ɵʨ̔ʓ̡̩, ̘̤ ̤̥ ̨̡̛̤̩ʨ˿ ˮ̘̩̔ ̤̥̩̔ ̛̩ʨ̒ ˿̠ ľ̜̱ʧ̞̔ 

̤̩̜̩̖ʓ ̡̢̱̞Ȥ, ̱̜̜ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ ̤̥̩̔ ̢ ˿ʓ̩̒ ˭̕ʓ̞̖̱ʍ ɵ-̒ ̩ĸ̣ȥ˿  ʨ̜ʗ̣̐ 

(geotechnical investigations) ̤̥ ̤̪̠ˆɺ ̡̩ʗ̩̒ ̛̩ʨ̒ ˿̟̖ ̠ȍ.  ̱ ̜̜ ̱̒ˡ̟ǯʜ ̛̩ʨ̱̞̒Ȥ ̡̘ǭ̖ ɵ-ʨ̔ʓ̡̩ ̤̥ 

ɵʝ̘ ʨ̔ʓ̡̩ (geomorphology) ̒ĸ̱̤ˠʜ Ĺʛ̜˿̌ ̔ ̠ĸ ˿̟̖ ̠ȍ. ɵɻ̱ʍ ̱̞ˢ́ʓ̡̩̒, ̨̡̡̤̩̟̩̓̓ (stability), ̘̤ 

̤̥ ˹̱  ̠ĸ̣̐ ̤̩˿ź̩̆ Ĺʛ̜ ̤̥̩̔ ̢˿ʓ̩̒ ˭̕ʓ̞̖̱ʍ ˄Ȏ˿̟̖ ̠̔ ʨȎɺ ˄Ȏʜ ˿̔ (Borehole logs) ̤ ̥ ̘̩˫ʴ ȥ̞̪Ȍ 

̡̪ǉȎ̟̌Ǭ ̛̩ʨ̒ ˿̟ ǭ̱ɧ.  ɵ-̒ ̩ĸ̣ȥ˿  ʨ̜ʗ̣̐ ̡̠ȍ ̨̘̤ ȥ̞̪Ȍ (samples)  ̡̠ ˯̌ʗ̚ʗŖ ˅̡̜̩ (atterberg 

limit), ̘ ̡ǭ̖ ̱̜̖̞̒̒, ˭ ˫ʴ ̡̠ ɛ̜̩̐ ̡ʓ̩ɕǭ̞ (particle size distribution), ̒ ̪ʢ̱ɺ ̥̪Ĺ̡̞̩ (compaction), 

˿̩̚ȥ˿ Ȕ̡ʓ ɛ̜̩̞̐ ̤̥ ̟̤̩̞ȥ˿ ̘̟̩ɻǮȤ (pH, ĸ̱̠ˢ̟ʎ̎ ̤̥ ̤ʠ̱ɕ̌) ȥʗ̖̞ Ĺʛ̜ ̤̥̩̔ ʨ̔ʓ̩̩̟́ ̘ʗ̱ʍ̣̐ 

˄Ȏ˿̟̖ ̠ȍ. ˭̡̢ʓ ˭̡̨̡̤̩̓ ̡̠ȍ ̱̞ˢƍ̒ ̡ʓ̩̘̰ǭ̞ ˭̡̌ ̡̘ǭ̖ ̘̱̤ˍ ̒ǬǬ̡̞ ̤̩˿ź̩̆ Ĺʛ̜ ̤̥̩̔ ̱̜̜ 

̘̟̩ɻǮȤ ̛̩ʨ̒ ˿̟̖ ̠ȍ. 

̱̜̜ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏ̱ɺ ɵʨ̔ʓ̡̩ (geology) ̤̥ ̘̩˫ʴ ʨ̜ʗ̢̖ (soil investigations) ˄Ȏ˿̟̖ ̠Ȉ̱Ȉ  ĸ̱̣ˠǲ 

ʨ̜ʗ̢̖ ̤̥  ɵʨ̔ʓ̩ ̤ɼĸ̣̐ ̤̥ ̘̒ʠ ˿̩ʗ̞˫̢̞ (GSMB) ʨ˄Ȥ ̱́ˡ̖̎˫̡̖ ̠̔ 1:100,000 ɵʨ̔ʓ̩ ̤̥ ̡ʔ̥̩Ǭ̜˿ 

˄ǭ̞ɺ ʨ̢̨̱ʠ̣̖ ̜ŗȥ. ˭̡̢ʓ ˭̡̨̡̤̩̓ ̡̠ȍ ̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ̞́ ̥̟̥̩ ̡̘ǭ̖ ̨̘̩̤̔̓ ̘̩̣̩̐ ̡ʗ̞́, ǭ̨̟̤Ż˿̩ 

(strike), ŗʣɺ (dip) ̤ ̥ ̡̱̖Ǭ ̡ʔ̥ ʨ̨̤̟̩̒Ǭ̜˿̡ ˭̕ʓ̞̖̞ ˄Ȏ˿̟̖ ̠ȍ. ̜ ̩ʗ̞́ ̥̟̥̩ ̡̘ǭ̖ ̘̩Į̤̏̓ ̡̘̩̣̩̠̐ 

(basement rocks) ̡ʔ̥̞Ȥ ˱̩̒ ̤˫ĺʗ̐ ̡̖ ˭̟̒ ˹̪̚ʨȤ ̖̪ɽɺ (folds) ̤̥ ̡ʓ̩˿̰ǭ ˿̠̩̘ (shear zones) 

Ĺˍ̘̞ĸ ʨ̢̨̱ʠ̣̞̐ ˿̟̖ ̠ȍ. ̖̂˿ɺ ̘̩˫ʴ ̒ƶƹ̡ĸ (soil overburden) ̡̘ǭ̖ ̪̚ʨȤ ̱˿ˡ̦̝ ̤̥ ́ɺ̘̥ 

Ǫ̤̏ǳĸ˿ ̡̠ ̘̩̣̩̐ ˳Ȉ̞́̒Ȥ (Outcrops)  ˅̜̩̤ˍ̒ ̱ʧ. ˹̪̚ʨȤ ˭̕ʓ̖̞ ˿̟̖ ̠̔ ̨̡̤̩̟ĸ̣˿ ˿̠̩̘̞ ̱̞ˢƍ̒ 

˭ț̱ʧŘ ̜̩ʗ̱́ʍ ̜̕ʓ̖ʓ ̱ʗ̩̱̀ʧ ˄̌ ɼ̌ʗ 500 ĸ ̘̜̐ ̔ĸ̡̩ ʨ̨̤Ǯ̟̞̐ ˿̟̖ ̠ȍ. ˭̱̖ĸ ˭̒̌, Ļʜ̫̠̐́, 

̜̩̱̒ʠ ̤̥ ȧ̡̟ Ǫ̤̏ǳĸ˿ ̡̠ ̘̩̣̩̖ ˳Ȉ̞́̒Ȥ Ĺˍ̘̞ĸ ̪̔Ĺ̞ ̥̪˿.  ˄Ȏʨ̞ ̥̪Ĺ ̘̩̣̩̐ ʡ̨̤̤̩̞̩ɺ (rock slides) 

̤̥ ̖̩̞̞̩ɺ ˯ǯ̠Ǭ̡ ̨̡̛̤̩ʨ˿ ˮ̘̩̔ ̱̜Ȥ̜ ɵ́̒ ̠̇ ̤˫̠̖̞̅ (groundwater movements) ʨ̜ʗ̣̞̐̌ 

̨̘̩̤̱̔̓ʍ (basement) ̡ʔ̥̩Ǭ̜˿ ɵʨ̔ʓ̡̩ ˭̕ʓ̞̖̞ ˿̟̖ ̠ȍ.  ̜̥ȧ̡̟ Ǫ̤̏ǳĸ˿̞ ˭̡̌ ȍ ̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ̞́ 
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̜́Ȥ ˿̟Ȥ̱Ȥ ̤˫ĺʗ̐ ɵʨ̔ʓ̡̩ĸ (geology)  ̤̥ ̡ʔ̥̞Ȥ ̥̟̥̩̞. ˹̜ȥ̤̩, ̱̞ˢƍ̒ ̘ʚ̤̟ ̠̘̫̚ɺ ˯́ʏ̜ ɖ˖̔̚ 

ʨ̤ ̨̟̩̒ĸ̜˿ ̤̩˿ź̡̩̆ĸ ˄Ȏ˿̟̖ ̠ȍ.  

́ɺ̘̥, Ļʜ̫̠̐́, ȧ̡̟ ̤̥ ̜̩̱̒ʠ Ǫ̤̏ǳĸ˿ ̡̠ ̡̩́˿̟̖ Ļʇʜ Ȍ̱Ŗ ̜́Ȥ ˿̟̖ ̜̩ʗ́ ̱˿ˡ̨̤̌ ɖ˖̡̔̚ 

ʨ̢̱ˠʽ̡̒, ̘̱̤ˠ ˄Ȏʨ̞ ̥̪Ĺ ˆ̤˫̥̤̖̞ (compaction) ̤̥ ̥̩̞̖̞ (erosion) ̤̠˿̩ ̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ̞́ Ȍ̱Ŗ 

ɖˍ̖̌ ̘̤ ɖ˖̔̚ ̡̪ǉȎ̟ ˭̕ʓ̞̖̞ ˄Ȏ˿̟̖ ̠ȍ. ̘ʚʷ̡̐  ̩̕ʚ̡̩̒ (infiltration capacity) ̱̜Ȥ̜ ̱̘ˢ̣˿ ̥̩ȥʩɺ 

(nutrient losses) ̞̖ ˄Ȏʨ̞ ̥̪Ĺ ̪́̌ʣ ̤̥̩̔ ̔ ̘̤  ˭̕ʓ̞̖̞ ˿̟̖ ̠ȍ.  ̱̜̞̌ ˭̡̜̟̒, ̜̩ʗ̱́ʍ ˄Ȏ˿̟̖ ɵɻ 

˿̪ɘɺ (cuts) Ȍ̱Ŗ ˄Ȏʨ̞ ̥̪Ĺ ̖̩̞̞̩ɺ ̒ʗ̖̇ ̡̪̠̪ĸʩ̜ ɖṲ̈̀ ̘ ̨̩̤̔̓ ɵʨ̔ʓ̡̩ (basement geology) ̤ ̥ ̡ʔ̥̞Ȥ 

(structures) ɖʡ̔̚ ̤̪̠Ĺʠ̠̌ ́ȥɻȤ  ɵɻ ̒ǬǬ̡ (terrain conditions) ʨ̜ʗ̣̞̐ĸ ˄Ȏ˿̟̖ ̠ȍ. ̡̪ǉȎ̟̌Ǭ, 

ɵʨ̔ʓ̡̩, ̘̤ ̤̥ ɵ̩̒ĸ̣Ǜ˿ ̡̩ʗ̩̒ ̘̖̔ɺ ˿̟̱̖́ ˄Ȏʨ̞ ̥̪Ĺ ɵɻ̞ ŗ̠̩̪̚˅ɺ (land subsidence) ʨ̜ʗ̣̖̞ 

˿̟ ̖̠ ȍ. ɵʨ̔ʓ̡̩ ̤̥ ̡ʔ̥̞Ȥ ɛ̩̖̕ ̡̢̱̞Ȥ̜ ˭̕ʓ̞̖̞ ˿̟̖ ̠Ȉ̱Ȉ ˭Ȥ̒ʗˏ̡̜̩ʜ ̤̥ ̘Ȉ̕ǭ ˭Ȥ̒ʗˏ̡̜̩ʜ 

ɖˍƹ̡̖ ̨̤̩̖̓ ̤̥ ˺ ˭̡̌ ɛ̱Ȉ̢ ̡̠ʎ. ̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ́ ̪́ʇʜ ɵ̠̇ ̤˫̠̖̞̅ (groundwater movements) 

̤̥ ̡̱ ̖Ǭ ˄Ȏʨ̞ ̥̪Ĺ ̨̡̛̤̩ʨ˿ ˮ̘̩̔ ̡̠ ̠̘̫̚ɺ ̤̩˿ź̩̆ Ĺʛ̜̌ ̡ʓ̩̘̰ ǭ̞ Ȍ̱Ŗ ̡ʔ̥̩Ǭ̜˿ ɵʨ̔ʓ̡̩ ˭̕ʓ̞̖̞ 

˿̟̖ ̠ȍ.  

1.4.9. ̇ ̠ ʨ̔ʓ̡̩ ɖ˖̔̚ ˭̕ʓ̞̖  ̞
˭̩̠̔ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̩̒,  ̢˿ʓ̩̒ ̤̥ ɾʡ˿ ̤̪̠ˆɺ ̡̩ʗ̩̒ ̘ʚʳ̠̖̞ ɛ̩̖̕ ̡̢̱̞Ȥ̜ ̘̩̔˿ 

˿̟́ȥɻȤ ʨ̜ʗ̣̖̞ ˄Ȏ˿̟̖ ̠ȍ. ̡̩ʗ̩̒ ̡̠ ̱̒ˡ̟ǯʜ ̤̥̔Ȥ ́ ˫̡ǯ̟ ̒ǬǬ̡̞ ˳Ŝ ̱̠̤ ̡̘ǭ̖ ˯̪̒ɺ ̨̤̩̖̓ 

ĸ̱̣ˠǲ ̘ʛĸ̣̐ ̜ŗȤ ̥̒ʪʜ˿̟ ́Ȥ̖̩ ̠ȍ. ̜̩ʗ́ ̘̞̓ (ROW) Ȍ̱Ŗ ̡̘ǭ̖ ɵɻ ̘ʚ̥̟̐ ̤̥ ɵ̠ĸ̣̐ ̤ɼĸ̣̐ 

̔Ǭ̒ ̠̩̪́̚Ȧ̜ ̤̥̩̔ ̅ȤȔ˿̩ ̩̞̩̆ʝ̘ ̛̩ʨ̒ ˿̟̖ ̠ȍ. ̜̩ʗ́ ̘̓ (ROW) ̱˿ˡʚ̱̎ˢ̡ Ȍ̱Ŗ ̤̥ ̜̩ʗ́ ̘̱̓ʍ ˄̌ 

ɼ̌ʗ 100 ĸ ̱̘̤̔̌ ɛ̱Ȉ̢̱ʍ ̡̘ǭ̖ ̠̪̇́ʢɺ ̤̥ ̠̇ ̡̥̖ ̪́̌ʣ ̤ ɺ̚Ȥ̡̕ ˭̡̩̖̞̕ ̱̞ˡɽ˿̟̖ ̠ȍ. ̱̚ˡĸĻ, 

̘̩̠ɺ ̤̥ ̡̱̖Ǭ ˄̞ʣ ̜̩ʗ̞́ ̤̥ ̤ɺ̚Ȥ̕ ̠̇ ̡ʔ̥̞Ȥ (hydraulic structures) ̱Ŗ ̠̩̩̟̇̕ ̜̩ʎɺ (catchment 

boundaries) ̥̒ʪʜ Ĺʛ̜̌ ɻȥȤ̱̔ˢʜ ̱̘̩̔ʗ̱̒ɺȤǯ̡ ̜ŗȤ ɽȔ̞̐ ˿̟̖ ̠̔ 1:50,000 ̤  ̥1:10,000 ˄ ǭ̞ɺ  

̛̩ʨ̒ ˿̟̖ ̠ȍ. ̠̇ ̤̥ ̠̞̇ ̠̩̪́̚˅̱ɺ ̠̘̫̚ɺ ɛ̩̖̕ ̡̢̱̞Ȥ̜ ˯́ʏ̜ ˄Ȏ˿̟ȧ ̠̪ɪ̱ʧ ̠̩̚ȎȤ ˳ǯʜ ˭ț̱ʧŘ 

̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ ̤̥ ̱˿ˡ̦̝-ȧ̡̟ ʨ˿ʠ̘ ̜̥̩ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ̢˿ʓ̩̒ ̤̥ ɾʡ˿ ̤̪̠ˆɺ ̡̩ʗ̩̒ ̡̠ ̪̔ĸ̡̱̖ 

̱̞ˢƍ̒ ̱̚ˢĸĻ, ̘̩̠ɺ, ́˫̡ǯ̟ ̪̤̞̩̱̚ɺ ˿̩ȧ, ̠̇ ̡̥̖ ̤̪̠ˆ̜ ̤̥ ́˫̡ǯ̟ ɛ̱Ȉ̢ ̞̖̩Ȍ̱ʍ ɖˍƸ̜ ̘̖̔ɺ 

˿̟́ȥɻȥ. ˭Ȍ̞̟ 4 ǯ̠̜  ̜̩ʗ̱́ʍ ̡̨̱̖̤ Ȍĸ˿̡̎ʠ (stretches) ˮ̡̟̞̐ ̡̖ ̘ʚȌ ̱̒ˡ̟ǯʜ ʘ̨̤ Ĺʛ̜ ̤̥ 

̤ɺəʗ̐ ˿̟̪́Ȧ̜  ˄Ȏ̱˿ʚȥ. 

1. ̱ ˿ˡ̦̝-ȧ̡̟ ʨ˿ʠ̘ ̜̥̩̜̩ʗ́ ̤̥ ɖ̌̒ ̡̟̌ʪɺ ̜̩ʗ̞́ ̤̥̩̔ ̱̜ˡ̟ƹ̡ ʨ̢̨̡ ʨ̔ʓ̩̠̞ ʨ˄Ȥ 2006 ̤ ̪ɕ̪̒ɺ̚ʗ 

̜̤ ̤˿̤̖ ̠̔ ˿̡̎̒ ˄̌ ́ɺ̘̥ ̔ĸ̡̩ Ǯʜ̡ ̤̥̩̔, əʗ̡-̢ ˿ʓ̩̒ (Prefeasibility) ˭̕ʓ̞̖̞,  ̱̒ˢ̟̩́Ǭ ̜̩ʗ́ 

˭ȧ̱ʗ̀ (Traces) ̤̥̩̔ ̤˫̢̱ˢ̐̕ ̤̥ 2001 ̱ ̤̪̔ɺ̚ʗ Euro Infra Group ̤ ̜́ ̤ɺ̘Ǭ ̤˫̡ʗ̖̕ ˳̘̱Ȉ̢˿ 

ˮ̞̖̞̒ (Resource Development Consultants) ˹ĸʩ ̱˿ˡ̦̝-ȧ̡̟ ʨ˿ʠ̘ ̜̥̩̜̩ʗ̞́ ̤̥̩̔ ̤˿̤̖ ̠̔ 

̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒, ˭ ̩̠̔ ̱̒ˡ̟ǯʜ ̠̩̪́̚Ȧ̜ ̤̥̩̔ ̛̩ʨ̒ ˿̟̖ ̠ȍ.  

2. ́ ɺ̘̥ ˄̌ Ļʜ̫̠̐́ ̔ĸ̡̩ (˭̱ʄɘ̨̤̤ ̤̪̚Ȍ ̜̩ʗ̞́̔ ˯ǯ̠Ǭ̡) ̱˿ˡ̤̌ ̤̥̩̔ ˭̩̠̔ ̱̒ˡ̟ǯʜ ̠̩̪́̚Ȧ̜̌, ˳ǯʜ 

˭ț̱ʧŘ ̜̩ʗ̱́ʍ ̢˿ʓ̩̒ ˭̕ʓ̞̖̞, ɾʡ˿ ̤̪̠ˆɺ ̡̩ʗ̡̩̒, ˭Ȍ̞̟ 1 ̤ ̥ 2, 3 ̱ ̡ʣ̜, ̠̇ ʨ̔ʓ̡̩ ̤̥ ̡̠̥̖̞̇, 

SMEC ̤  ̥OCYANA, 2014 ˭ ̱ɛˠʠ ̤̥ ǯ˳ʜ ˭ ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ  ˭Ȍ̞̟ 1,2 ̤ ̥ ˭̱ʄɘ̨̤̤ ̤̪̚Ȍ ̜̩ʗ̱́ʍ 

̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ ̨̤Ĺʠ̨̤ ̩̇̒ʓȤ̟̞̒ (SKILLS International), 2014 ˼ ĸ̱̒ˢɺ̚ʗ ̱̞ˡ̩̱̖̔́ 

˯̒.  

3. ̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ́ ˭Ȍ̞̱ʗ ̠̇ʨ̔ʓ̩Ǭ̜˿ ̤̥ ̡̠̥̖̞̇ ̤ɺ̚Ȥ̕ ̱̒ˡ̟ǯʜ ̠̩̪́̚Ȧ̜ ̤̥̩̔ Ļʜ̫̠̐́ ˄̌ 

̔ʇʠ̠ ̔ĸ̡̩ ̢˿ʓ̩̒ ˭̕ʓ̞̖̞, ɾʡ˿ ̤̪̠ˆɺ ̡̩ʗ̡̩̒, 4 ˭ Ȍ̞̟, 3 ̱ ̡ʣ̜, - ̇ ̠ ʨ̔ʓ̡̩ ̤̥ ̡̠̥̖̞̇, SMEC ̤  ̥

OCYANA, 2014 ˭ ̱ɛˠʠ ̤̥ ǯ˳ʜ ˭ ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ  ˭Ȍ̞̟ 4, ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ ˭̡̤Ȥ 

̱˿ƹɺ̘̒, ̤ ̨Ĺʠ̨̤ ̩̇̒ʓȤ̟̞̒ (SKILLS International), 2014 ˼ ĸ̱̒ˢɺ̚ʗ ̘ ʚʳ̠̖̞ ˿̟̖ ̠ȍ. 

1.4.10. ̘ ̩ʚ̤ʚ˿ ̤˫̟̅˿̞ (Ecological Component) 

¶ ̱̘̟ ˄Ȏ˿̟̖ ̠̔ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̩̒ ̡̠ ̡̘ǭ̖ ̱̒ˡ̟ǯʜ ̘̩ʚ̤ʚ˿ ˯́ʏ̜ ̤̥̩̔ ȈʩǮʎ˿ 

̔Ǭ̒ ̱̠̤ ̛̩ʨ̒ ˿̟̖ ̠ȍ. ̱̜̜ ̡̩ʗ̩̒ ˺̡̩̱ʍ ɛ̡̜̩̐Ǭ ̡̚ Ǯ̟̞̐ Ĺʛ̜ ̤̥̩̔ ̤̥ ˄Ȏʨ̞ ̥̪Ĺ ̱̒ˡ̟ǯʜ 

˭̒ ̟̘̟̒ ̟(gaps) ̥Ȏ̖̩̪́Ȧ̜ ̱̜Ȥ̜ ʨ̢̱ˠ̣ ˭̡̩̖̞̕ĸ ˭̡̢ʓ ̘̩ʚ̤ʚ˿ ̤˫̱ʧȍ ̨̤̩̖̓ ̥Ȏ̖̩̪́Ȧ̜ ̤̥̩̔ 

ʨ̜ʗ̢̖̞ ̌ ̛ ̩̖̞̇ ˿̟̖ ̠ȍ.   



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   16 

¶ ̱̜̞̌ ̱̘̟ ˄Ȏ˿̟̖ ̠̔ ˭̕ʓ̞̖ ̡̠ȍ ˿̡̎̒ ˄̌ ́ɺ̘̥ ̱˿ˡ̱̤̌ˠ ̘̩ʚ̤ʚ˿ ̒ĸ̱̤ˠʜ̡ ̤ɺəʗ̐ ˿̟̖ 

̠Ȉ̱Ȉ 2001 ̡ ̤̱ʗ ̡̖ ˭̟̒ ˹̜ ̱̒ˡ̟ǯʜ ̛̩ʨ̒ Ĺʛ̜̌ ̥̪ĸ̱ĸ ˅ɻ̒ ̥̪Ĺ̡̞̩Ĺ. ˹̪̚ʨȤ ́̒ʫ ˿̩̠̞ 

ǯ̠ ˄Ȏʫ ɵɻ ̘ʚ̥̟̞̐ ̡̨̱̖̤ʩ̜ ˭ȧ̡, ̱̜̜ ̱˿ˡ̤̌ ̤̥̩̔ ɘ˘ʠ ̘̩ʚ̤ʚ˿ ˯́ʏ̜ĸ ˄Ȏ˿̟̖ ̠ȍ.  

¶ ́ɺ̘̥ ˄̌ ɼʚ̜́, ɼʚ̜́ ˄̌ ˭̱ʄɘ̨̤̤, ̤̥ Ļʜ̫̠̐́ ˄̌ ̔ʇʠ̠ ̔ĸ̡̩ ˭ț̱ʧŘ ̜̩ʗ̱́ʍ ˭Ȍ̞̟̞Ȥ̌ 

̡̩̎Ǭ ɘ˘ʠ ̘̩ʚ̤ʚ˿ ˯́ʏ̜ĸ ˄Ȏ˿̟̖ ̠ȍ. ˹ˍȍ  ̡̨̩̤̤̩̖̓, ̤˫̱ʧȍ ̨̤̩̖̓, ˄Ȏʨ̞ ̥̪Ĺ ̠̘̫̚ɺ, ̤̥ 

̡̘ǭ̖ ̠̘̫̚ɺ ˭̡̜ Ĺʛ̱ɺ ḻ̌ ̜ˢ̘̩̞Ȥ ˮȍ ̘̩ʚ̤ʚ˿ ̱̒ˡ̟ǯʜ ɖ˖̔̚ ̤ɺəʗ̐ ʨ̢̨̱ʠ̣̞̐ĸ ̤̥ 

ɛ̜ ̡̩̐Ǭ ȥ̞̪ȍȤ ˭̕ʓ̞̖̞̔ ˄Ȏ˿̟̖ ̠ȍ.  əʗ̡̡ ̥Ȏ̖̩́Ǭ ̘̩ʚ̤ʚ˿ ̤˫̱ʧȍ ̨̤̩̖̓ ̡̠ ̱̒ˡ̟ǯʜ ̥̒ʪʜ 

Ĺʛ̜̔ ˄Ȏ˿̟̖ ̠ȍ.  

̱̤ˡ̞̩́̒ ̱̖ˡ̥̪Ĺ ̱̒ˡ̟ǯʜ (missing information ) ̠̩̪́̚Ȧ̜ ̤̥̩̔ ̛̩ʨ̒ ˿̠ ľ̜̱ʧ̞̔ ʫ̱ʍ: 

Ś́ʠ ̩̞̩̆ʝ̘ (Google images), 1:50,000 ̤  ̥ 1:10,000 ̘ʚ̜̩̖ ɵ̠ĸ̣̐ ˄ǭ̞ɺ ̱̞ˡ̩̱̖̔́ ˭̕ʓ̞̖ 

ɛ̱ Ȉ̢̞ ǯ̠ ɛ̩̖̕ ̡̨̩̤̤̩̖̓ / ɵɻ ̛̩ʨ̒ ˮ˿̩̟ ̥Ȏ̖̩ ́Ȥ̖̩ ̠ȍ. ˭̕ʓ̞̖ ɛ̱Ȉ̢̞̌ ˮ̤Ȥ̡̖ ̡̘ǭ̖ 

ˮ̟ĸʽ̒ ɛ̱Ȉ̢ ̥Ȏ̖̩̪́Ȧ̜ ̤̥ ˭̕ʓ̞̖̞ ̤̥̩̔ Ś́ʠ ̩̞̩̆ʝ̘ (Google images), ̤̥ 1:10,000 ̘ʚ̜̩̐ 

ɵ̠ĸ̣̐ ˄ǭ̞ɺ ̛̩ʨ̒ ˿̟̖ ̠ȍ. ĸ̱̣ˠǲ ȥʛĸ̣̐ ̜ŗȤ ̡̨̩̤̤̩̖̓ ˄ǭ̞ɺ ̤̖̩̓ Ĺʛ̜ ˄Ȏ˿̟̖ ̠ȍ.  ˭ ̕ʓ̞̖  

ɛ̱ Ȉ̢̞ ǯ̠ ̥̒ʪʜ ˿̟ȧ ̠̪ɫ ̡̨̩̤̤̩̖̓ ˄ǭ̞ɺ ̛̩ʨ̱̞̒Ȥ ȥ̞̪Ȍ Ǯʭ̡̩̞̒ ̤̥ ˹ĸ ˹ĸ ̡̨̩̤̤̩̖̓/˱̎ɺ 

̘ʚ̥̟̖ ˮ˿̩̟̞ ̤̥̩̔ ȥ̞̪Ȍ ɛ̱Ȉ̢ Ǯ̟̖̞ ˿̟̖ ̠ȍ. ̥Ȏ̖̩́Ǭ ˹ĸ ˹ĸ ȥ̞̪Ȍ ̨̤̩̖̓ ̤̥̩̔ ʨ̨̤̟̩̒Ǭ̜˿ 

˭̕ʓ̞̖ ̞ĸ ˄Ȏ˿̟̖ ̠ȍ. ʨʨ̕ ʫ ľ̜̞Ȥ ̛̩ʨ̱̞̒Ȥ ̠̇̇ ̤̥ ̛̱ˣɻ˿ ̞̖ ̘ʚ̤̟̞Ȥ ̱̱̔ĸ̜ ̤ǬǬ̡ ̤̥ ̢̩˿ 

˯́ʏ̜ ̤̥̩̔ ˄Ȏ˿̟̖ ̠̔ ĸ̱̣ˠǲ ȥ̞̪Ȍ ̱̜̜ ˭̕ʓ̞̖̞̌ ˯ǯ̠Ǭ̞. ̛̩ʨ̒ ˿̟̠ ̠̔ ȥ̞̪Ȍ ľ̜̞Ȥ ̘̥̒ ̔ĸ̡̩ 

˯̒. 

̡̖ ̤ǯȤ  

¶ ˭̕ʓ̞̖  ɛ̱Ȉ̢̱ʍ ˹ĸ ˹ĸ ̥Ȏ̖̩́Ǭ ̡̨̩̤̤̩̖̓ ǯ̠ ̛̱ˣɻ˿ ̤ǬǬ̡̞Ȥ ˯́ʏ̜ ̤̥̩̔ ̱ʗŏ̞ ̨̥̟̤ ˿̎ 

̤ɼĸ̣̐ (Line transect survey), ȥ̞̪Ȍ ɨɺ˿̎ ̤ɼĸ̣̐ (plot survey), ˳řʠ ˯̌ʩ̜ ̤̥ ˭̡̨̤̩̓ȧļ̠ 

ȥʛĸ̣̐ ˄Ȏ˿̠ ˭̟̒ ̠̇̇ ̤ǬǬ̡̞Ȥ ̥Ȏ̖̩̪́Ȧ̜ ̤̥̩̔ ̪̔ʠ ̪̔ɼ̜ ̤̥ ̰̣̔ʓ ȥʛĸ̣̞̐Ȥ ˄Ȏ˿̟̖ ̠ȍ. 

ɛ̕ ̩̖ ̤ǬǬ̡ ̡ʗŘ˿̟̐ ˿̩ǚ̡̠̎ ̱̒ˡ̟ǯʜ ˹˿ǯ Ĺʛ̜ ̤̥̩̔ ̱ʗŏ̞ ̨̥̟̤˿ ̤̎ ɼĸ̣̐ ̡̠ ̤̥ ȥ̞̪Ȍ 

ɨɺ˿̎ ̤ɼĸ̣̐ ̡̠ ̛̩ʨ̒ ˿̟̖ ̠̔ ʲʠɗ̞ ľ̜ ̘̥̒ 1.2 ̡ ṟ̡̌ˍ ̔ĸ̡̩ ˯̒. 

 

̡ř̡ 1.2: ̤ǬǬ̡ ̤ɼĸ̣̐ ̤̥̩̔ ̛̩ʨ̒ ˿̠ ȥ̞̪Ȍ ľ ̜

̤ǬǬ̡ ˿̩Ȥ̞̎ ˭̕ʓ̞̖ ̞ ̤̥̩̔ ̛̩ʨ̒ ˿̠ ʲʠɗ̞ ľ ̜

¶ Ļʜʠ̠Ȥ 
¶ ʨ̠̅ʓ ̅ŀ̞ ɨɺ˿̎ (̤̰Ə ̤̥ ̡ľ ȥʛĸ̣̐ ľ̜ ̱̔˿̜ 

̛̩ʨ̒ ˿̟̖ ̠ȍ ) 

¶ ̚Ǭļ̟Ȥ ̤̥ ̤̜̖ʣȤ ¶ ˭̡̨̤̩̓ȧļ̠ ȥʛĸ̣̞̐  

¶ ˳̟řȤ, ˳̛̞ƎʩȤ ̤̥ ̛̱ˣɻ˿ 

̱́ˡʣ̱̚ʠ̠Ȥ 
¶ ˄ʧʘ̤ ̘̫ȍ̜ ̤̥ ˭̡̨̤̩̓ȧļ̠ ȥʛĸ̣̐ (̤̰Ə ̤̥ ̡ľ 

ȥʛĸ̣̐ ľ̜ ̱̔˿̜ ̛̩ʨ̒ ˿̟̖ ̠ȍ) 

¶ ̜Ǭ̤ʓʎȤ 
¶ ̪̔ʠ ̪̔ɼ̜ (̟̩ɽ ̪̔ʠ, ʨ˄̪̔ʠ ̤̥ ˭Ǭ ̪̔ʠ ˮȌ̞), ˳ řʠ ̤̥ 
̰̣̔ʓ ȥʛĸ̣̞̐ 

¶  ĸʾ̟̘̩ʎȤ (ɛʎ̱ɺ̡̩̌Ȥ 

˯ǯʣ̡)  
¶ ˭̡̨̤̩̓ȧļ̠ ȥʛĸ̣̞̐  ̤ ̥ ̖̖̞́ (̤̰Ə ̤̥ ̡ľ 

ȥʛĸ̣̐ ľ̜ ̱̔˿̜ ̛̩ʨ̒ ˿̟̖ ̠ȍ) 
 

̢̩ ˿ 

Gradsect (gradient-directed transect) ȥ̞̪Ȍ ʲʠ̘ ľ̜̞ ̢̩˿ ʨʨ̕Ǭ̡̞ ɖʡ̔̚ ̔Ǭ̒ ʘ̨̤ Ĺʛ̜ ̤̥̩̔ ̛̩ʨ̒ ˿̟̖ 

̠ȍ. ˭̕ʓ̞̖ ɛ̱Ȉ̢̞ ǯ̠ ̛̱ˣɻ˿ ̢̩˿ ɖʡ̡̔̚ ˯́ʏ̜̌ ̥Ȏ̖̩́Ǭ ˹ĸ ˹ĸ ̡̨̩̤̤̩̖̓ ǯ̠ ɼ̌ʗ 100 x 5 ɛ̜ ̩̱̐ʍ 

ȥ̞̪Ȍ ɨɺ˿̡̎ʠ (Plots) ̱̞ˡ̩̔́Ȥ̖̩ ̠ȍ. ˹ĸ ˹ĸ ȥ̞̪Ȍ ɨɺ˿̎ ǯ̠ ̥ɽʫ ̢̩˿, ˺̡̩̱ʍ Ļ̠̞, ̞́̐ ̤̥ ʨ̢̱ˠ̣̞ 

˭ȧ̡ ̥Ȏ̖̩́Ȥ̖̩ ̠ȍ. ̥Ȏ̖̩̱̖ˡ́Ǭ ʨ̢̱ˠ̣̞Ȥ̱Ŗ ˮ̔ʗ̢̖ ˭˫˿̖̞ ˿̟ ˹ĸʘ̨̤ ˿̟́Ǭ ˭̟̒ ˺̡̩ ʨ̞̠̩ ̱ɕ̟̩̱̔ȥ̞ 

˳Ȉɲ̔ ˳̔ʓ̩̖̱ʍ ɖˍƹ̡̩ ˯ǭ ̩̇ǭ˿ ̢̩˿̩̩̟̱́ʍ ̪̒Ȥ̘Ǭ ˿̟ ˯ǭ ȥ̔ʗ̢˿ ̤̜́ ̤̤̔ɻȤ ̥Ȏ̖̩̪́Ȧ̜ ˄Ȏ˿̟̖ ̠ȍ. 
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1.4.11. ̤̜ ̩-̇ˮ ʗȀ˿ ʨ̜ʗ̣̖̞    

1.4.11.1. ̘ ̨̩̤̔̓ (baseline) ̱̒ˡ̟ǯʜ ̥Ȏ̖̩̪́Ȧ̜ 

̱̞ˢƍ̒ ̡ʓ̩̘̰ǭ̱ʍ ̤̜̩̇ ̠̘̫̚ɺ ̥Ȏ̖̩̪́Ȧ̜ ̤̥̩̔ ̤̥ ̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ́ ̘̞̓ (ROW) ̞̌̒̌ ̡̪̱̖̌ ̡ʓ̩̘̰ǭ 

ɛ̱ Ȉ̢̞, ̜̩ʗ́ ̘̱̓ʍ ˄̌ ɼ̌ʗ 100 ̔ ĸ̡̩ ̱̘̤̔̌ ̡̖ ̨̡̤̩̟ĸ̣˿ ˿̠̩̘̞ ̱̥ˢ ̡̞̩̔̚ ̡̘ǭ̖ ɛ̱Ȉ̢ ̡̠, ̤̜̩̇ 

ˮʗȀ˿ ̠ĸ̣̞̐Ȥ ȥ̡̪̟Ȍ̡ ˭̡̱̚ˢ̕ ˿̟̪́Ȧ̜ ̤̥̩̔ ̔Ǭ̞̒Ȥ ɛ̩̓ɻ˿ ɾ̠̩ʷ (sources) ̤̥ ȈʩǮʎ˿ ɾ̠̩ʷ ̡ʡȤ 

˹˿ǯ˿̟́Ȥ̖̩ ̠ȍ. ̡̘ǭ̖ ȈʩǮʎ˿ ɾ̠̩ʷ ̡ʡȤ ̱̒ˡ̟ǯʜ ʘ̨̤˿̟ ̪́Ȧ̱̜Ȥ ̘ˆ ĸ̱̣ˠǲ ˭̕ʓ̞̖ ˄Ȏ˿̟̖ ̠ȍ. 

ʨ̢̱ˠ̣̱̞Ȥ, ˭̩̠̔ ɛ̡̩̇Ȥ̱Ŗ ̖̇ ʨ˿̤̖ (demographic) ̤̥ ̤̜̩̇-ˮ ʗȀ˿ ̠ĸ̣̐ ʨ̨̤̟̒ Ĺʛ̜ ̤̥̩̔ ̖̇ ̥̩ 

̤˫̀ʓ̩̱ʠ̖̀ ̱̘̩̔ʗ̱̒ɺȤǯ̡̱Ȥ ɛ˿̢̩̞̌ ̘Ǭ ˿̟̖ ̠̔ ̡̖̜̒ ̱̒ˡ̟ǯʜ ˭̕ʓ̖̞ ˿̟̖ ̠ȍ. ̡̪ǉȎ̟̌Ǭ, ˭ ̩̠̔ 

̖̟́ ̛̤̩, ɛ̩̱Ȉʳ̞ ̛̤̩, ɛ̩̱Ȉʳ̞ ̱ʠ˿ɺ ˿̩ʗ̞̩̠, ɛ̩̱Ȉʳ̞ ˱˫ƍ̱Ȥʜ ˿̩ʗ̞̩̠ ̤̥ ̟̱̇ʍ ̱̟ˢ̥ʠ ȈʩǮʎ˿ 

̱̒ˡ̟ǯʜ ̱́ʧ̣̞̐ ̤̥̩̔ ̔Ǭ̒ ɾ̠̩ʷ ʨ̞.  ̡ʓ̩̘̰ ǭ ɛ̱Ȉ̢̱ʍ ̡̘ǭ̖ ɛ̡̩̇Ȥ (communities), ˮ ̞̖̒, ̡ʓ̩̘̩̟, 

̞Ʒ̠̒ ̘̥ˆ˿ɺ ̤̥ ɵɻ̞ ˯ǯʣ ̤ɺ̘Ǭ ̡̠ ̛̩ʨ̞̒ ɖʡ̔̚ ̘̪ǭ˿̎ĸ ̔ ̤˿̤̖ ̠ȍ. ̡̪̔́Ǭ ̔Ǭ̒ ̠̩̪́̚Ȧ̜̌ ̱̘̟ 

̱̞ˢƍ̡̒ ̡̘̪ǭ ǯ˳ʜ ˭ ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ ̤̥ ̜̫̒ ˭Ǯ̱̒ʍ ̱̞ˢƍ̡̒ ̡̘̪ǭ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ 

̤̥̩̔ ˄Ȏ˿̟̖ ̠̔ ̤̜̩̇-ˮ ʗȀ˿ ʨ̜ʗ̢̐ ̡̩ʗ̩̒ ̔ ̘ʚʳ̠̖̞ ˿̟̖ ̠ȍ. ̡̖̩̇̒ ̘Ȍ˫Ż ̨̤̩̖̓, Ļƹɺ̞̚ (family), ̤̥ 

̤̜̩̇ Ǝʨ̞̒̌ ˄Ȏʨ̞ ̥̪Ĺ ˭ˍ̒˿̟ ̤ ̜̩̇ ̠̘̫̚ɺ ˮȍ ̤˫̱ʧȍ̡̩̱̞̒Ȥ ̡̪ǉ ˿ʜǝ ̜̥̪̟́ʩ̜ ̤̥̩̔ ˹˿̜ ̠̘̫̚ɺ 

̤ɺ̚Ȥ̡̕ ˹ ˿̜ ɛ̱Ȉ̢̱ʍ ̜̫̒˿ȍ ̡̖̪̒ ̡̖̪̒Ǭ ˄Ȏ˿̟̖ ̠̔ ̤̜̩̇ ʨ̜ʗ̣̐ ̡̠ȍ ʘ̨̤ ˿̟̖ ̠̔ ̔Ǭ̒ ˳̘ľɻ˿ 

̱̠̤ ̛̩ʨ̒ ˿̟̖ ̠ȍ.   

̱˿ˡ̦̝-ȧ̡̟ ʨ˿ʠ̘ ̜̥̩̜̩ʗ̱́ʍ Ḻ̠́ˢɼ̌ʗ 1+000 ɀ 10+000 ˭ ̟̒ Ȏ̟˿̌ ̤̥ ̱̘̟ ̱̞ˢƍ̡̒ ̡̘̪ǭ ˳ǯʜ 

˭ț̱ʧŘ ̡ʓ̩̘̰ǭ̱ʍ ˭Ȍ̞̟ 1,2,4 ̤ ̥ ˭̱ʄɘ̨̤̤ ̤̪̚Ȍ ̜̩ʗ̱́ʍ ˄Ȏ˿̟̖ ̠̔ ʨ̨̤̟̩̒Ǭ̜˿ ̡̖̪̒ ̘Ȍ˫Ż ˿̟ʩ̱ɺ 

Ŀ̞ ̩˿̩ʛ ̤̪̠ˆɺ (Action Plans) ̔ ȈʩǮʎ˿ ̔Ǭ̒ ̱̠̤ ̛̩ʨ̒ ˿̟̖ ̠ȍ.  

˿̩Ȥ̎ ̱̔˿˿̌ ˭̞Ǭ ̱̘ˡȎ̡̖̩̇̒ ̤̥ ˮ̞̖̒ ̥Ȏ̖̩́Ȥ̖̩ ̠ȍ. ̘̠ɽ ˿̩Ȥ̞̎ ̡Ȥ̱Ȥ ̡ʓ̩̘̰ǭ̞ ȥ̤̩ ̤̰Ə̡ ̠̘̫̚ɺ 

˄Ȏ̡̖ ɘȈ̠̞́Ȥ ̤̥ ˮ̞̖̒ʎ. ɘȈ̠̞́Ȥ̱Ŗ ʨʨ̕ʫ ɛ̜̩̱̞̐Ȥ ȥ̡̩̤, ˮ̞̖̒, ̤˫ʨ̩̖̕, ̱Ȉ̘̦, ̡̨̤ǯ̡ 

(possessions), ˮ̱̞ˢ̖̇, ̡ʓ̩̘̩̟, ̞Ʒ̠̒ ̘̥ˆ˿ɺ, ˍɻ˿ɺ (rights), Ȕ̡ʓ ɛ̡̛ ̞Ȥ (material resources), ̤̜̩̇ 

Ǝʨ̞̒, ̤˫̨̤˿̰ǭ̞ ̤ ̥ ɘȈ̠̞́Ȥ̱Ŗ ̤̜̩̇ Ŀ̞̩˿̩ʚǬ̡̞Ȥ ˄̞ʠ̠ ̱̜̜ ˿̩Ȥ̞̎̌ ˯ǯ̠Ǭ̞.  ̱̞ˢƍ̒ ̡ʓ̩̘̰ǭ̞ 

̜ŗȤ ˹̜ ɘȈ̠̞Ȥ, ˮ̞̖̒ ̤̥ ̤̜̩̇ Ŀ̞̩˿̩ʚǬ̡̞̌ ˄Ȏ̡̖ ̤̜̩̇ ̠̘̫̚ɺ ̡̠ ̨̡̡̛̤̩̞ ̤̥ ʨ̢̩̠Ǭ̡̞ 

̘ʗ̱ʍ̣̞̐̌ ̠ĸ˿̟̖ ̠ȍ. ̡̱̖̔ ˿̩Ȥ̞̎̌ ˯ǯ̠Ǭ ̡Ȥ̱Ȥ ̡ʓ̩̘̰ǭ̞ ȥ̤̩ ̪̔Ĺ̞ ̥̪Ĺ ̱̥ˢ ̪̱̖̖̔ ˭ˍ̒˿̟ 

̠̘̫̜̚ĸ ˯ǭ ̱̖ˡ̡̖ ̖ɽǬ ˺ ̪̖́ ˳̖ȤȎ̡ĸ ̔ĸ̡̖ ̤̥ ̱̞ˢƍ̒ ̡ʓ̩̘̰ǭ̞ ̜ŗȤ ɛǭ̛̠̩ ˯ǭ̡̖ ̤̥  ɘȈ̠̞́Ȥ 

̤̥ ˮ̞̖̒ʎ.   

1.4.11.2. ɛ̩̓ɻ˿ ̔Ǭ̒ ˹˿ǯ Ĺʛ̜ ̤̥ ʨ̢̨̱ʠ̣̞̐. 

˳̘ ˿̩ʗ̞̞ 1. ȥ̡̩̤ ̡̠ ̤̜̩̇ ˮʗȀ˿ ̤ɼĸ̣̞̐. 

2013 ̤̥ 2014 ̡̤̟ ̡̠ ǯ˳ʜ ˭ ț̱ʧŘ ̜̩ʗ̞́ ̤̥̩̔ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏ̜ ˄ȎĹʛ̜̌ ̜̩ʗ́ ̤˫̡ʗ̖̕ ˭ț˿̩ʚ̞ 

ʨ˄Ȥ ȥʗȌ̢̨̍ (prescribed) ̤ ɺ̜̒ ̡̱̜̠̜ ̡̖ ɛ̢̨̡̖̩ʡ ̥̟̥̩ ˹˿ǯ ˿̟̖ ̠̔ ̔Ǭ̒, ̱̞ˢƍ̒ ̡ʓ̩̘̰ǭ̞ ̞̱̌Ǭ 

˯ǭ ɛ̱Ȉ̢ ̡̠̌ ˯ǭ ˭̩̠̔Ǭ̡̞ ̤̠˿̩ ̠̚ɻȤ ̛̩ʨ̒ ˿̟̖ ̠ȍ. ̱̘̟ȍ ˭̕ʓ̞̖̞̌ ̠ĸ ̱̖ˡ˿̟̖ ̠̔, ̡ʓ̩̘̰ǭ̱ʍ 

̡̖ ̜́Ȥ ̘̞̓̌ ˭̞Ǭ̡̖ ̱̒ˡ̟ǯʜ Ȉʩǭʎ˿ ɛ̡̛ ̱̜Ȥ̜ ˹̜ ɛ̱Ȉ̢̡ʡȤ ̱̒ˢ̟̩́Ǭ ɘȈ̠̞́Ȥ ̤̥ ˮ̞̖̒ ̤̜́ 

̡̘̪̪Ǭʫ ̤ɺɽ̀ ̤̩˿ź̩̆ ̜ŗȤ ̔ ̞̖ ˮ˿̩̟ ̱̱̔˿Ȥ̜ ʘ̨̤˿̟́Ȥ̖̩ ̠ȍ.   

˳̘ ˿̩ʗ̞̞ 2. ̟ ̩̇ʓ ˭˫̢̱ʍ ˮ̞̖̒ ̤̥ ̱Ȉ̘̠ ̤ɼĸ̣̞̐. 

̡ʓ̩̘̰ ǭ̞ ̜ŗȤ ̠̘̫̜̌̚ ̠ĸʨ̞ ̥̪Ĺ, ̡ʓ̩̘̰ǭ ɛ̱Ȉ̢̱ʍ ̡̘ǭ̖ ̟̩̇ʓ ˭˫̢̱ʍ ˮ̞̖̒ ̤̥ ̱Ȉ̘̠ ̥Ȏ̖̩̪́Ȧ̜ ɖṲ̈̀ 

̜̩ʗ́ ̤˫̡ʗ̖̕ ˭ț˿̩ʚ̱ʍ SAIRC ʨ˄Ȥ ȥʗȌ̢̨̍ ̡̱̖Ǭ ɛ̢̨̡̖̩ʡ̞ĸ ̜ŗȤ ʘ̨̤ ˿̟̖ ̠̔ ̔Ǭ̒ ̛̩ʨ̒ ˿̟̖ ̠ȍ.     

˳̘ ˿̩ʗ̞̞ 3. ̱ ̘ˣȈ́ʡ˿ ˭˫̢̱ʍ ˮ̞̖̒ ̤̥ ̱Ȉ̘̦ 

̡ʓ̩̘̰ ǭ ɛ̱Ȉ̢̱ʍ ɖˍ̩̌ ˯ǭ ̤̥  ̡ʓ̩̘̰ǭ̞ ȥ̤̩ ̠̘̫̜̚˿̌ ̠ĸʨ̞ ̥̪Ĺ ̡ʓ̩̘̩ ʚ˿  ̤̥ ̡̱̖Ǭ ̱̘ˣȈ́ʡ˿ ˭˫̢̱ʍ 

ˮ̞̖̒ ̤̥ ̱Ȉ̘̠, ̜ ̩ʗ́ ̤˫̡ʗ̖̕ ˭ț˿̩ʚ̱ʍ SAIRC ʨ˄Ȥ ȥʗȌ̢̨̍ ̡̱̖Ǭ ɛ̢̨̡̖̩ʡ̞ĸ ̜ŗȤ ʘ̨̤ ˿̟̖ ̠̔ 

̱̒ˡ̟ǯʜ ˮ̩̟̱̞̕Ȥ ̥Ȏ̖̩́Ȥ̖̩ ̠ȍ.  

 

˳̘ ˿̩ʗ̞̞ 4. ̱ ĸȤȗ̞ ˿Ȥ̩̞̎ɺ (Focus group) ̤̩ ˿ź̩̆ . 
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̡ʓ̩̘̰ ǭ ȥ̤̩ ̠̘̫̜̌̚ ̠ĸ̡̖ ʨʨ̕ ɛ̡̩̇Ȥ̱Ŗ ˄Ȏ˿̟̖ ̠̔ ̱ĸȤȗ̞ ˿Ȥ̩̞̎ɺ ̤̩˿ź̆ ̩ˮ ̩̟̞̕Ȥ ʘ̨̤ ˿̟̖ ̠̔ 

̱̒ˡ̟ǯʜ ̜ŗȤ  ̡ʓ̩̘̰ǭ̞ ̤ɺ̚Ȥ̡̕ ̤̥ ˹ˍ ̤̜̩̇ ̠̘̫̜̚ ɖʡ̔̚ ɘȈ̠̞́Ȥ̱Ŗ ̥̪Řɺ (0ÅÏÐÌÅÓȭ ÐÅÒÃÅÐÔÉÏÎÓ), 

˭̨̥̤̔ ̤̥ ˮ˿ʠ̘ ̱̜Ȥ̜ ˼ʪȤ̱Ŗ ̱̞ˢ̖̩̇ ̥Ȏ̖̩́Ȥ̖̩ ̠ȍ.  

˳̘ ˿̩ʗ̞̞ 5. ɛ̕ ̩̖ ̱̒ˡ̟ǯʜ ̤̘̞Ȥ̖Ȥ ̤̜́ ̤ɺɽ̀ ̤̩˿ź̩̆. 

̱̒ˡ̟ǯʜ ɛ̡̛̞ ʫ̱ʍ Ŝ̩̜ ȥ̠̩̕ʛȤ, ɛ̩̱Ȉʳ̞ ̱ʠ˿ɺ̡ʜ, ̖̟̩́ț̘ǭ̡ʜ, ɛ̩̱Ȉʳ̞ ̛̤̩ ̛̤̩̘ǭ̡ʜ, ̱̘ˡʡ̨̤ 

̨̡̤̩̖̠̓ ɛ̩̕ȦȤ, ʨȎ̥ʠ̘ǭ̡ʜ, ̱̘ˣȈ́ʡ˿ ˮ̞̖̒ ̡̠ ˍɻ˿ʜ̡Ȥ ̤̥ ˿̠̜̖̩˿ʜ̡Ȥ ˱̎ɺ ȥ̠̩̕ʛȤ, ̱̟ˢ̥ʠ 

̠̩̚̕ʛȤ, ˮ́ɻ˿ ̖̩̞˿̞Ȥ ̤̥ ̡ʓ̩̘̰ǭ̞ ̤ɺ̚Ȥ̡̕ ʨ̢̱ˠ̣ ˳̖ȤȎ̡ĸ ̔ĸ̡̖ ɘȈ̠̞́Ȥ ˮȍ  ɛ̕ ̩̖ ̱̒ˡ̟ǯʜ 

̤̘̞Ȥ̖Ȥ  ˿Ȥ̩̞̜̎ʎ.   

ʨʨ̕ ɾ̠̩ʷ ̡ʡȤ ʘ̨̤ ˿̟̖ ̠̔ ̱̒ˡ̟ǯʜ MS excel, SPSS  ̡ ̪ȥ ̘ʚ̖̂˿ ̜̰Ȏ˿̩˫́ ̛̩ʨ̱̞̒Ȥ ȥ̞̜̩˿̩̟̱̞Ȥ 

ʨ̢̨̱ʠ̣̞̐ ˿ ̟̖ ̠̔ ˭̟̒ ˺̡̩ ̡ʓ̩̘̰ǭ̞ ȥ̤̩ ̠̘̫̚ɺ ˄Ȏ̡̖ ɛ̱Ȉ̢̱ʍ ̤̜̩̇-ˮ ʗȀ˿ ̘̪ǭ˿̎ ̱́ˡ̖̪̎˫ʩ̜ ̤̥ 

̱̞ˢƍ̒ ̡ʓ̩̘̰ǭ̞ ̪̖́ ̜̥̖̇ ˭̨̥̤̔ ̤̥ ̥̪Řɺ ɖʡ̔̚ ˭̥̤̔ĸ ̠̩̚ ̪́Ȧ̜̌ ̛̩ʨ̒˿̟̖ ̠ȍ.  

1.4.12. ̤˫̨̤˿̰ǭ˿, ˻ǭ̥̩˄˿ ̤̥ ɘ̟̩ʨ̔ʓ̩Ǭ̜˿ ˳ʜ̜̞ 

̘ʚ̤̟̱ʍ ̤˫̨̤˿̰ǭ˿, ˻ǭ̥̩˄˿ ̤̥ ɘ̟̩ʨ̔ʓ̩Ǭ̜˿ ˳ʜ̜̞Ȥ ̤˫̂̌˿̞ ɖʡ̔̚ ˭̕ʓ̞̖̞ ̤̥ ̤̜̩̇ ̠̘̫̚ɺ ˯́ʏ̜ 

(ESIA) ˳ ʜ̜̞̖̌ ˄Ȏ̡̖ ̠̘̫̜̚ ˯́ʏ̜ (HeIA) ̱ ̠̤ ˄Ȏ˿̟̖ ̠ȍ. 

 

ľ̜ ̱ʧ̱̞̔ Ȥ ̱ĸȤȔ́̒  ˿̟̖ ̠Ȉ̱Ȉ; 

a) ̱̞ˢƍ̒ ̜̩ʗ́ ̱˿ˡʚ̱̎ˢ̡ ǯ̠ ̡̘ǭ ̖̜ ̡̩̖˿̰ǭ (artifacts), ɵɻ (sites) ̤ ̥ ˻ǭ̥̩˄˿, 

̤˫̨̤˿̰ǭ˿̜̞ ̤̥ ɘ̟̩ʨ̔ʓ̩Ǭ̜˿ (ˮ́ɻ˿ ̱Ȉ̡ʠ ̔ ˯ǯ̠Ǭ̡) ˳ ʜ̜ ɛ̱Ȉ̢̡̠  ̡̪̔́Ǭ˿̜   

̥Ȏ̖̩̪́Ȧ̜   

b) ̡̜̩̖˿̰ǭ (artifacts), ɵɻ (sites) ̡ ̠ ɖˍƸ̜ ̤̥ ˻ǭ̥̩˄˿, ̤˫̨̤˿̰ǭ˿̜̞ ̤̥ ɘ̟̩ʨ̔ʓ̩Ǭ̜˿̡ 

̡̪̔́Ǭ ˳ʜ̜ ɛ̱Ȉ̢ ˄ǭ̞ɺ́̒ Ĺʛ̜.  

c) ˻ǭ̥̩˄˿, ̤˫̨̤˿̰ǭ˿̜̞ ̤̥ ɘ̟̩ʨ̔ʓ̩Ǭ̜˿ ˳ʜ̜̞Ȥ̌ ̜̩ʗ́ ̱˿ˡʚ̱̎ˢ̡ ̜ŗȤ ˄Ȏʨ̞ ̥̪Ĺ ̠̘̫̜̚ 

ʨ̨̤̟̒ Ĺʛ̜.  

d) ̡ʓ̩̘̰ ǭ̞ ̜ŗȤ ˻ǭ̥̩˄˿, ̤˫̨̤˿̰ǭ˿̜̞ ̤̥ ɘ̟̩ʨ̔ʓ̩Ǭ̜˿ ˳ʜ̜̞Ȥ̌ ˄Ȏ̡̖ ̠̘̫̜̚ ˭̡̜ Ĺʛ̜ 

̤̥̩̔ ˭̡̜ Ĺʛ̱ɺ ľ̜̱ʧ ̤̔ ̥ ˆȎˆ ȥʗ̱Ȉ̢ ̱́ˡ̖̪̎˫ʩ̜.   

 

̘̥̒ ̪̔ĸ̡̱̖ ̘̟̩̤̞ ǯ̠ ˳ʜ̜ ̱Ȉ̘̠ ˯́ʏ̜ ̤̥̩̔ ˭̕ʓ̞̖ ̞ ̡ʓ̩ɕ̒ ˿̟̖ ̠ȍ.  (a) ̤ ˫̨̤˿̰ǭ˿ ̱Ȉ̘̠ ̤̥ ř̩̐˫́ 

̜ŗȤ ˄̞ʣ ̤˫̨̤˿̰ǭ˿ ̡ʔ̥̞Ȥ ̤̥ ˺̡̩̱ʍ ̡ʗ̜̩̖̒ ̤̥ ˭Ǯ̱̒ʍ ˄̌ ̡̘̪ǭ ˿̰̒ʓ̞ ˮ̡̟̞̐ ̱ʧ. (b) ˻ǭ̥̩˄˿ 

̱Ȉ̘̠ ̤̥ ř̩̐˫́ ̜ŗȤ ʡŎ̒ ˿̩̠̘ʚ̱Ƅ̞̔˿ ˄̌ ̡̘̪̱̖̒ ˄̞ʣ ˻ǭ̥̩˄˿ ̡̪̔́Ǭ˿̜ĸ ̤ˍ̒ ̡ʔ̥̞Ȥ ̤̥ 

˿̰̒ʓ̞Ȥ ̤̠˿̩̪̚ʢ̜ ˄Ȏ̱ʧ. (c) ɘ̟̩ʨ̔ʓ̩Ǭ̜˿ ̱Ȉ̘̠ ̤̥ ř̩̐˫́ ̜ŗȤ ɛ̩Ŗ-˻ ǭ̥̩˄˿ ̤̥ ɛŖ̩-˻ ǭ̥̩˄˿ 

ʐ̞́̌Ǭ ɛ̜̓ ʐ̱́ʍ (Proto-historical) ˮ ̡̟̞̐ ̱ʧ. ˹̱̜Ȥ̜ ɘ̟̩ʨ̔ʓ̩Ǭ̜˿ ̱Ȉ̘̠ ̤̥ ř̩̐˫́ ̞̱̌Ǭ ̤̠˿ȧ 

̠̖̚ ˻ǭ̥̩˄˿ ̡ʔ̥̞ Ȥ ̤̥ ˺̡̩̱ʍ ˿̰̒ʓ̞Ȥ ̘ʛĸ̣̩ Ĺʛ̜ ̤̥̩̔ ɘ˘ʠ ̘̟̩̤̞˿ ɖʚĸˆɺ ̩̒ĸ̣̞̐Ȥ 

(reconnaissance techniques) ̜ŗȤ ɘ̟̩ʨ̔ʓ̩Ǭ̜˿ ɛ̱Ȉ̢ ̤̥ ̱Ȉ̘̠ ̨̤̩̖̓́̒ ˿̠ ̥̪Ĺ ˭̟̒ ˺ ̤̥̩̔ əʗ̡̡ ˿̪Ȧɺ 

˭̡̤̟̞ĸ ˭̡̢ʓ ̱̖ˡ̱ʧ.  ɘ˘ʠ, ̱ ɺ̤̞ ̜̒ ˄̌ ˄Ȏ˿̟̖ (Desktop) ˭ ̕ʓ̞̖ , ɵɻ̞ ̜ǯɖ̌ ʨ̜ʗ̢̖, ɵ̱́ˢʢ̞ ̱̥ˢ 

ɵ̟̤̩̞ȥ˿ ʨ̜ʗ̢̐ ̤̥ ˭˿̢̩̱ʍ ˄̌ ˄Ȏ˿̟̖ ʨ̜ʗ̢̖ (Aerial surveys) ˮȌ̞ ˄Ȏ˿̠ ̥̪Ĺ ʪ̡Ǭ ̤ɺ̘Ǭ/̤̥ 

̩̒ĸ̣̱̐ʍ ˍ̡̩̄̒ ȥ̤̩ ˄Ȏ˿̟̖ ̠Ȉ̱Ȉ ̱ɺ̤̞ ̜̒ ˄̌ ˄Ȏ˿̟̖ ˭ ̕ʓ̞̖   ̤̥ ɵɻ̞ ̜ǯɖ̌ ˄Ȏ˿̟̖ ʨ̜ʗ̢̖ ̘̜Ǜ.  

 

˳ʜ̜̞Ȥ ˿̠̜̩̐˿̟̖ ĸ̱̣ˠǲ̱ʍ ɖ˖́Ǭ ʨ̢̱ˠ̤̞̊Ȥ / ˮ̞̖̒ ̜ŗȤ ̪̖̜̔̌Ǭ ˄Ȏ˿̟ ˯ ǭ ľ̜̩ ǝļ̠ ̤̥ 

̤̩ʗ̓˿ ˯́ʏɺ ˭ȧ̡; ˭̕ʓ̞̖ ̱ʍ ̡̘̤ʚ̞ ̤ɘ̟̩̪́Ȧ̜ ̤̥̩̔ ľ̜̱ʧ̞̔ ȥʗ̜̩̖̞ ˿̟̖ ̠ȍ. ˹̜ŗȤ ˳ʜ̜̞Ȥ̌ 

˄Ȏ̡̖ ̠̘̫̚ɺ ˯́ʏ̜ ̘̥̒ ̔ĸ̡̩ ˯ǭ ̡ʗŘ˿̟̞̐̌ ˭ȧ̡ ˮ̡̟̞̐ ̡ȧ ˯̒.; 

 

Á ̤˫̨̤˿̰ǭ˿ ̱Ȉ̘̠ ̤̥ ř̩̐˫́ (Cultural Properties and attributes) 

Á ˻ǭ̥̩˄˿ ̱Ȉ̘̠ ̤̥ ř̩̐˫́ όHistorical Properties and attributes) 

Á ɘ̟̩ʨ̔ʓ̩Ǭ̜˿ ̱Ȉ̘̠ ̤̥ ř̩̐˫́ (Archaeological Properties and attributes)  

(ˮ́ɻ˿ ̱Ȉ̘̠ ɛ̩̖̕ ̡̢̱̞Ȥ̜ ̤˫̨̤˿̰ǭ˿ ̤̥ ˻ǭ̥̩˄˿ ̨̡̤ʝ̘̞Ȥ̱́Ȥ ˮ̡̟̞̐ ʩ ˯̒)  

ĸ̱̣ˠǲ ̤̥ ̡̘ǭ̖ ̱̒ˡ̟ǯʜ  ̘ ̖̔ɺ̡ ˭̡̢ʓ ̱̒ˡ̟ǯʜ ̤̥ ̔ Ǭ̒ ˹ĸʘ̨̤ ˿̟̪́Ȧ̜ ̤̥̩̔ ̘̥̒ ̪̔ĸ̡̱̖ ̡̱̜̠ɺ 

(tools) ̛̩ʨ̒ ˿̟̖ ̠ȍ.  



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   19 

- ʡŎ̒ ̱̒ˡ̟ǯʜ ̱́ʧ̣̞̐ (Literature Survey) (ɘ̟̩ʨ̔ʓ̩ ̱̘̩̔ʗ̱̒ɺȤǯ̡, ʨ̢̨̡ ʨ̔ʓ̩̠ ̤̥ ̡̱̖Ǭ 

ɘ̨̤̒˿̩̠, ̜̕ʓ̜ ̤˫̨̤˿̰ǭ˿ ˭̟ɽ̠̔, ̩̇ǭ˿ ̱˿ˣǯ˿̩̩̟̞́ ̡̪ȥ ̟̱̇ʍ ˿̩ʗ̞̞̩̠, ̤ ̥ ̱̘ˡǬ̥ʠ ˮȌ̞ ) 

- ɛ̕ ̩̖ ̱̒ˡ̟ǯʜ ̤̘̞Ȥ̖Ȥ ̤̜́ ̤̩˿ź̩̆ (ɘ̟̩ʨ̔ʓ̩ ̱̘̩̔ʗ̱̒ɺȤǯ̡)  

- ˭ʗ̕ ̡ʔ̥́̒ ̤ɺɽ̀ ̤̩˿ź̩̆ (ĸ̱̣ˠǲ)̞  

- ̤̰Ə ȥʛĸ̣̐ (ĸ̱̣ˠǲ)̞ 

- ̱̘ˣ̟̩ȥ˿ ̘̪ǭ˿̎ (Historical Profiles) (ĸ̱̣ˠǲ)̞  

- ľ̜ ̩ȧļ̠ ̱̖ˡ̡̖ ĸ̱̣ˠǲ ʨ̜ʗ̢̖ (ĸ̱̣ˠǲ)̞  

- ̩̞̩̆ʝ̘ ̤̩ĸʽ (ĸ̱̣ˠǲ)̞  

 

ĸ̱̣ˠǲ ˭̕ʓ̞̖ ̤̥̩̔ PRA ̱ ̡̜̠ɺ όtools) ̡̠ ɾ̠̕ʗ̜ ̔ ̤̪̠Ĺʠ̠̌ ̠ĸ ˿̟̖ ̠ȍ. ˱̥̒ ˿̩ʗ̞̞Ȥ̌ ˭̡̜̟̒ ɘ̟̩ 

ʨ̔ʓ̩ ̱̘̩̔ʗ̱̒ɺȤǯ̡ ʨ˄Ȥ ʨ̨̤̟̩̒Ǭ̜˿ ɘ̟̩ʨ̔ʓ̩Ǭ̜˿ ̠̘̫̚ɺ ˯́ʏ̜ĸ ˄Ȏ˿̟̖ ̠ȍ. 

1.5. ̟̩̇ʓ ɛǭ̘Ǭǭ ̤̥ ̤̪̠ˆɺ ̤̜́ ˭ȧļ̡̠̩̞̒  
̡ʗ̜̩̖̒ ̟̱̇ʍ ɛǭ̘Ǭǭ ɛ˿̢̩̖̞ ̞̱̌Ǭ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ̞́, ̜̩ʗ́ ˭˫̢̱ʍ ɛ̩̖̕ ̤˫̡ʗ̖̕ ̡ʓ̩̘̰ǭ̞ĸ ̱̠̤ 

̥Ȏ̖̩̱̖́ ˯̒. ̱̜̜ ˭ț̱ʧŘ ̜̩ʗ̞́, ̱ ̘ˡǯ̥̪̟ ̘Ȉ̕ǭ ˭Ȥ̒ʗˏ̡̜̩ʜ̡ ̜ŗȤ ̱̘ˡǯ̥̪̟-́ ̠̱̟́̔ ˭Ȍ̞̟ ̤̜́ 

̤ɺ̚Ȥ̕ ̡̖ ˭̟̒ ˹̜ŗȤ ̜̥ȧ̡̟ ˄̌ ˿̡̎̒ ̔ĸ̡̩ ̜́Ȥ ˿̩̠̞ ̘̪̞ ˹˿ ̥̜̩̟ĸ ̔ ĸ̡̩ ˭ǋ˿̟ȧ ˯̒.   ̜ ̕ʓ̜ 

˭ț̱ʧŘ ̜̩ʗ̞́ ˿̡̎̒ ̘Ȉ̕ǭ ˭Ȥ̒ʗ ˏ̡̜̩ʜ̡ ̜ŗȤ ɖ̌̒ ̡̟̌ʪɺ ˭ț̱ʧŘ ̜̩ʗ̞́(OCH) (E2) ̤̜́ ̤ɺ̚Ȥ̕ ̱ʧ. 

˹̜ŗȤ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ̞́ ̛̩ʨ̒ ˿̟Ȥ̖Ȥ̌, ̱˿ˡ̦̝-˿ ƹ̖̩̞˿ ˭ț̱ʧŘ ̜̩ʗ̞́(E3) (ɖ̌̒ ̡̟̌ʪɺ ̜̩ʗ̱́ʍ 

˭Ȍ̞̟ 3 ̤̜́),  ̔ĸʽ̐ ˭ț̱ʧŘ ̜̩ʗ̞́ (E1), ̤̥ ̱̞ˢƍ̒ ʜ̡Ȥɘ̟ ˭ț̱ʧŘ ̜̩ʗ̞́ ̤̥ ̱˿ˡ̦̝ ˱̥ʡȤ ̜́Ȥ ˿̟̖ 

˭ț̱ʧŘ ̜̩ʗ̞́ (Elevated Highway) ̤ ̜́ ̤ɺ̚Ȥ̕ʩ̜̌ ̘̪̥̪Ȍʡ ̜̩ʗ̞́ĸ ̠̩̱̚Ȉ. ˹̜ŗȤ ̘ʚ̘̩̠̖̜̞ ̤̥ 

ˮʗȀ˿̜̞ ̡̪̔́Ǭ ̨̤̩̖̞̓Ȥ ̱̚ˡ̱̥ˡ̜̞ĸ ˿̟̩ ̱ʧ̱̞́Ȥ ɛ̱ʧ̢ʩ̜ ˭̡̨̡̤̩̓ ̤̪̠̱̤ˠ. 

1.6. ̡ʓ̰̘̰ ǭ ̞̤ ̥̩̔ ˭̡̢ʓ ɾʡ˿ ˭ȧ̜̪ǮȤ   
̡ʓ̩̘̰ ǭ̞ ̜ŗȤ Ļʇʜ ̤̥ ̱̘ˡʠ̡ǯ ̡̠̌ ˄Ȏ̡̖ ̠̘̫̜̚ ̱̥ˠǯ̡̱Ȥ ̱́ˡʨ̖̇ ̱̤ˠ̡̩ ̱̘̩̔ʗ̱̒ɺȤǯ̡̱Ȥ, ʩ 

̡̩́Ĺʛ̱ɺ ̜ǚ̠̞̎ ̤̥ ̱̘ˡʠ ̡̩́Ĺʛ̱ɺ ̜ǚ̠̱̞̎Ȥ ˭ȧ̜̪ǭ̞ ˭̡̢ʓ ̡ȧ ˯̒.  

̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ̞́Ĉ̡̩ʚ̜̩ʗ́ ̤̥ ̡̠̩̘̩̥̖̇ ̡ ʔ̥̞Ȥ ̥̟ ̥̩ Ȍ̡̱̖ ̪̚ʨȤ ˺̡̩̌ ̠̘̫̚ɺ ˄Ȏ̡̖ ˭̟̒ 

ʨ̢̱ˠ̣̱̞Ȥ̜ ˺̡̩̌ ̡ʔ̥̞Ȥ ̤̪˿˅̜ ˭̡̢ʓ ̱ʧ. ˹ȥ̤ ̩ ̡̩ʚ̜̩ʗ́ ̱̘̩̔ʗ̱̒ɺȤǯ̡̱Ȥ, ̨̤̖̩̚ˍ̟ ̤̥ ̜̕ʓ̜ ̘̦̩Ǭ 

̡̩ʚ̜̩ʗ́ ̱̘̩̔ʗ̱̒ɺȤǯ ̡ʡȤ ˭ȧ̜̪ǭ̞ ̠̩́̒̚ ʐǯ̞.  

̡ʓ̩̘̰ ǭ̱ʍ ȍ ̱̞ˡ̩̪̔́Ȧ̜̌ ˭̱ɕĸ̣̩ ˿̟̖ ̡̠̩̘̩̥̖̇ ̤̪˿ˆɺ (drainage provisions) ̤ɺ̚Ȥ̱̞̕Ȥ ̋ ̠˫˿̩ ˱̎ɺ 

̱́ˡ̎Ĺʛɺ ̤̥ ̤˫̡ʗ̖̞̕ Ĺʛ̱ɺ ̤˫̨̡̤̩̓ (SLLRDC) ̱ ʧ ˹˿̡̩́̒  ˭ ̡̢ʓ ̡ȧ ˯̒. 

̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ̞́ ̨̤̩̖̓ Ĺˍ̘̞˿ȍ ɛ̩̖̕ Ȏɺʚ̞ ̜̩ʗ̞́ ̥̟̥̩ ̜́Ȥ ˿̟ȧ ˯̒. ̤ ̪̠ˆɺ ̤˫̡ʗ̖̕ 

Ŀ̞ ̡̩ʡ̱ʍȍ ̱ɺ ̤ɺ̚Ȥ̡̕ ʺ ̠˫˿̩ Ȏɺʚ̞ ̱̘̩̔ʗ̱̒ɺȤǯ̡ ̤̜́ ̤̩˿ź̩̆ ˄Ȏʩ ˯̒.    

̡ʓ̩̘̰ ǭ ̱˿ˡʚ̱̎ˢ̱ʧ ɖˍ̖̌ ̱̤ˠ̡̩ ̘̥ˆ˿ɺ ̤̪̘ʐɺ ̜̩ʗ́ ̡̨̱̖̤ Ĺʛ̜̌ ˄Ȏ̡̖ ̪̚ʨȤ ̠˫˿̩ ʨȎʡ̠̚ ̜ǚ̠̞̎ 

(CEB), ̇ ̩ǭ˿ ̠̤̇ɺ̘̩̖̔ ̤̥ ̡̠̩̘̩̥̖̇ ̜ǚ̠̞̎ (NWSDB) ̤ ̥  ̠̋˫˿̩ ̱̌ʡ̱˿ˡɺ ̞̖ ˮ̞̖̞̒Ȥ ̱ Ŗ 

˹˿́Ǭ̡̞ ˭̡̢ʓ ̱ʧ.   

˭ț̱ʧŘ ̜̩ʗ̱́ʍ ̜̪̔ ̱˿ˡ̤̌ Ļʜ̫̠̐́ Ǫ̤̏ǳĸ˿̞̌ ˭̞Ǭ ̡̖ ̪̚ʨȤ ˹̜ ̱˿ˡ̤̌ ̤̥̩̔ ̡̞̝ ̘̦̩Ǭ ̘̩ʚ̤ʚ˿ 

ˮ̩̘̖̊̒ Ŀ̞̩Ǭ̜˿ ̱ʧ. ˹̪̚ʨȤ ̡̞̝ ̘̦̩̒ ǯ̠ ˱ȌĹʛɺ ˿̌ʐǯ ̤̥ Ȕ̡ʓ ˿̪Ȧɺ ̞̖̩Ȍ ̡̪̎˿̌ʐǯ Ĺʛ̜ ̤̥̩̔ 

̘̦̩Ǭ ̘ʚ̤̟ ˭ț˿̩ʚ̱̞Ȥ ˭ȧ̜̪ǭ̞ ̠̩́̒̚ ʐǯ̞.  

̡ř ̡1.3: ̡ ʓ̩̘̰ ǭ̞ ̤̥̩̔ ˭̡̢ʓ ̡̖ ˭ȧ̜̪ǮȤ̡̠ ̤̩̟̩˫̢̞   

˭˫˿̞ ˮ̞̖̞̒/̱̘̩̔ʗ̱̒ɺȤǯ̡ ˭ȧ̜̪ǭ̞ ̠̩̪́̚Ȧ̜ ̤̥̩̔ ˭̡̢ʓʩ̜̌ 

̱̥ˠǯ˿̩̟̞̐ 
˭ȧ̜̪ǭ̞ ̡̘ǭ̖ ̒Ǭ̡̞ 

(Status of Concern) 

1 ̱́ˡʨ̖̇ ̤˫̡ʗ̖̕ 
̱̘̩̔ʗ̱̒ɺȤǯ̡  

̜̩ʗ́ ̘̞̓ Ļʇʜ ̤̥ Ļ̩̎ ̡̩ʚ̜̩ʗ́ 
̡ʓ̩̘̩ ̟ ˼̨̤̱̤ˠ ̡̪Ƹ ˯ǭ ̪̚ʨȤ  

̡ʗ̩̩̱̒ʧ ̤̩˿ź̩̆ ˿̟ ˯̒. 

2 ̡̩ʚ̜̩ʗ́ ̱̘̩̔ʗ̱̒ɺȤǯ̡  ̜̩ʗ́ ̘̞̓ ̠̱̒́̚ˡ̎ ̡̪ȥ ɛ̩̖̕ 
̡̩ʚ̜̩ʗ́ ̡ʓ̩̘̩̟ ̤̥ ˭Ȥ̒ʗ ̘̦̩Ǭ ́˫̩́ 
̱Ƅ̖̞̔ ˿̟̖ ̪̚ʨȤ  

̡̩ʗ̩̱̒ʧ ̤̩˿ź̩̆ ˿̟ ˯̒. 



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   20 

˭˫˿̞ ˮ̞̖̞̒/̱̘̩̔ʗ̱̒ɺȤǯ̡ ˭ȧ̜̪ǭ̞ ̠̩̪́̚Ȧ̜ ̤̥̩̔ ˭̡̢ʓʩ̜̌ 

̱̥ˠǯ˿̩̟̞̐ 
˭ȧ̜̪ǭ̞ ̡̘ǭ̖ ̒Ǭ̡̞ 

(Status of Concern) 

3 ̠˫˿̩ ʨȎʡ̠̚ ̜ǚ̞̎ (CEB) /̋  
̠˫˿̩ ̱̌ʡ̱˿ˡɺ (SLT) /̩̇ǭ˿ 
̠̤̇ɺ̘̩̖̔ ̤̥ ̡̠̩̘̩̥̖̇ 

̜ǚ̠̞̎ (NWS&DB)  

̜̩ʗ́ ̘̞̓ ̜ŗȤ ̱Ƅ̖̞̔/̠̘̫̜̚ĸ 
˯ǭ̡̖ ̤ɺ̱ɛˠ̣̐ ̜̩ʗ́/̠̇ ̤̪̘ʐɺ 
̩̠̞̇ ̤̥ Ȏ̟˿̖̓ ʘ̥̪Ȥ ̩̠̞̇ ̡̱̖Ǭ 
ɛ̱ Ȉ̢ ̡̠̌ ̨̤̩̖̓́̒ Ĺʛ̜ ˭̡̢ʓ ̡̖ 
̪̚ʨȤ  

˭̩̠̔ ˮ̞̖̒ ̡̠ ˹˿̡̩́̒ 
ʨ̨̤̟̩̒Ǭ̜˿ ̤̪̠ˆɺ 
˄ȎĹʛ̱ɺȍ ̠̩́̚ȧ ˯̒.  

4  ̠̋˫˿̩ Ȏɺʚ̞ ̱̘̩̔ʗ̱̒ɺȤǯ̡  ̜ʗ̩́ ̘̞̓ ̡̘ǭ̖ Ȏɺʚ̞ ̜̩ʗ̞́ ̥̟̥̩ 
̨̤̩̖̓ Ĺˍ̘̞ĹȤ ̜́Ȥ ˿̟̖ ̪̚ʨȤ  

̡̩ʗ̩̱̒ʧ ̤̩˿ź̩̆ ˿̟ ˯̒. 

5 ̡̖ ̤˫̟ĸ̣̐ ̱̘̩̔ʗ̱̒ɺȤǯ̡ ̜̩ʗ́ ̘̞̓ ̡̖̩Ȥ̟̒ ɛ̱Ȉ̢ Ĺˍ̘̞ĸ 
̥̟̥̩ ̜́Ȥ ˿̟̖ ȥ̤̩  

̥̪Ĺ ̤̫̜ ˭̡̨̡̤̩̓˿̜ 
̡̖̩Ȥ̟̒ ɛ̱Ȉ̢ ̜̥̪̟́ ˯ǭ 
˭̟̒ ̡̱̖Ǭ ˭̨̥̤̔ ̪̔ĸʩɺ 
̡̩ʗ̩̱̒ʧ ̤̩˿ź̩̆ ˿̟ ˯̒.  

6 ̡̖Ǝʩ ̤˫̟ĸ̣̐ 
̱̘̩̔ʗ̱̒ɺȤǯ̡ 

̜̩ʗ́ ̘̞̓ ̔ʇʠ̠ ˮȍ ˭ʡ ̤˫ľ̜Ǜ˿  
̜̩ʗ́ (̜˫˿̎) ̡̠̌ ˮ̤Ȥ̡̖ ̜́Ȥ 
˿̟̖ ̪̚ʨȤ ̤̥ ̡̖̩Ȥ̟̒ ̱˿ˡ̨̤̌ Ȍ̱Ŗ 
̡̪Ƹ ˯ǭ ̪̚ʨȤ   

̱̞ˢƍ̒ ̜̩ʗ̱́ʍ ˅̡̜̩ ǯ̠ 
̡̖Ǝʩ ɛ̱Ȉ̢ ̱̖ˡ̜̪̒.  

7 ɘ̟̩ʨ̔ʓ̩ ̱̘̩̔ʗ̱̒ɺȤǯ̡ ̱̞ˢƍ̒ ̜̩ʗ́ ̘̞̓ ̱́ʧ̢̖̞ ̱̖ˡ˿̠ 
ɘ̟̩ʨ̔ʓ̩ ɵɻ ̥̟̥̩ ̜́Ȥ Ĺʛ̜̌ 
̥̪Ĺ̡̞̩ĸ ̡̘ǭ̖ ̪̚ʨȤ  

ɘ̟̩ʨ̔ʓ̩ ̱̘̩̔ʗ̱̒ɺȤǯ̡ 
ʨ˄Ȥ ɘ̟̩ʨ̔ʓ̩Ǭ̜˿ ̠̘̫̚ɺ 
˯́ʏ̜ ̤ɺəʗ̐ ˿̟ ˯̒.  
 

8  ̠̋˫˿̩ ̡̜̥̪ʡ ˭ț˿̩ʚ̞ ˭Ȍ̞̟ 4 ̱ ˭̡̤̩̖ ̱˿ˡ̱̤̌ˠȍ ̜̩ʗ́ ̘̞̓ 
̡̜̥̪ʡ ɛ ̱Ȉ̢̞ĸ ̥̟̥̩ ̜́Ȥ ˿̟̖ 
̪̚ʨȤ  

ʨ̨̤̟̩̒Ǭ̜˿ ̤̪̠ˆɺ ̡̠ȍ 
̡̜̥̪ʡ ˭ț˿̩ʚ̱ʍ ˹˿́Ǭ̡̞ 
ɖʡ̔̚ ̤̩˿ź̩̅ ˿̟ȧ ̠̚ʎ  

 

˭ȧ̜̪ǮȤ ̤̥ ˹˿́Ǭ̡̞ ̘̠˿̟̖ ʡɖ ˯ɻǝ̜ 8.1 ̱  ˱Ȍʚ̘Ǭ ˿̟ ˯̒.  
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̘ʚẕ́ Ƅ̞̔ 2: ̱̞ˢƍ̒ ̡ʓ̩̘̰ǭ ʨ̨̤̟̞̒ ̤̥ ̤̩̩̟̐̕ ʨ˿ʠ̘̞Ȥ  

2.1. ʨ˿ʠ̘ ˯́ʏ̜   
˿̡̎̒ ˄̌ ̔ʇʠ̠̌ ˭ț̱ʧŘ ̜ ̩ʗ̞́ĸ ˱ȌĹʛ̜ ˿̡̎̒ ˄̌ ȧ̡̟, Ļʜ̫̠̐́, ̔ʇʠ̠, ̟̱ƶ ˳ǯʜ ̤̥ ̖̪̱̖́ˍ̟ 

ɛ̱ Ȉ̢ ̡̠̌ ̡̘ǭ̖ ̤̥ ɛĸ̱̣ˠɖ̒ (projected)  ɛ̡̩̥̖ ˱ʠʣ̜ ̤̪̘ʏ̜̌ ˭̒ʓ̡̢̩ʓ ̡ȧ ˯̒. ̱̜̜ ̱˿ˡ̱̤̌ˠȍ 

̱̞ˢƍ̒ ̡ʓ̩̘̰ǭ̞̌ ̱̞ˡ̩̥̪̔́̒Ĺ ʨ˿ʠ̘ ɖ˖̔̚ ̤̩˿ź̩̆ ˿̟ ˯̒.  

2.1.1. ̡ ʓ̩̘̰ ǭ̞ĸ ˄Ȏ ̱̖ˡĹʛ̱ɺ ʨ˿ʠ̘̞ 
̡̤̟ 30 ˿  ˄ʨʠ ʐȈ̱̞̕Ȥ ̘ˆ ʺ ̠˫˿̩̱ʧ ˮʗȀ˿̞  ̱ʧ̱̞́Ȥ ̡ ʗ̖̞̕ĸ ̡̱ɻȤ ̡̘Ǯ. ʐȈ̞̕ ȥ̤̩ ̤̰Ə̡̜ 

̠̘̫̜̌̚ ̠ĸʫ ˳ǯ̟ ̤̥ ̖̪̱̖́ˍ̟ ɛ̱Ȉ̢ ̡̠̌ ̱̜̜ ̤˫̡ʗ̖̕ ̡ʓ̩̘̰ǭ ȥ̤̩ ɛ̩̖̕ ̡̢̱̞Ȥ̜ ɛǭ̛̠̩ ˍɻ̡̖ ˭̟̒ 

˹̜ ŗȤ ̟̱ƶ ̦̔ ̱Ȉʳ̞ ȥ̨̣̘̩̖̞̔̌ ̤̪̠Ĺ̞ʐǯ ̩̞̔˿Ǭ̡̞ĸ ̠̩̱̔̚ȧ ˯̒. ̱̞ˢƍ̒ ̨̤̖̩̚ˍ̟ ɛ̱Ȉ̢ ̜̥̩̖̟́ 

(Western Region Megapolis) ̤˫̡ʗ̖̕ ̡ʓ̩̘̰ǭ̞ ̞̱̌Ǭ ˿ƹ̖̩̞˿, ɼʚ̜́, ̱˿ˡ̦̝, ̱̥ˢ̜̩̜́, ̱̥ˡ̟̐ ̖̟́ 

˭̡̌ ̤̥ ̡̱̖Ǭ ɛ̩̖̕ ̖̟́ ˭ ̡̌ ̤˫̡ʗ̖̞̕ ̡ȧ ˯ǭ ˭̟̒ ˹̜ŗȤ ̱̘̟̱̖ˡȎƺ ʨʝ  ɛ̜̩̞̐˿ ˭̜̟̒ ̡̟̩̥̖̓ 

ɛ̜ ̩̞̐ĸ ̟̱ƶ ̡̘ǭ̖ ̜̩ʗ́ ̩̠̞̇̌ ˹˿ǯ̡ȧ ˯̒.  ̤ ̜̩-̇ˮ ʗȀ˿ ̤˫̡ʗ̖̱̕ʍ ǭ̟̤̩̟Ǭ̡̞ ɖṲ̈̀ ˳ǯʜ,̜̕ʓ̜ 

̤̥ ̖̪̱̖́ˍ̟ ̘̦̩Ǭ, ̟̱ƶ ̨̤̖̩̚ˍ̟ ̘̦̩̒ ̤̜́ Ȱ˿ ̩ʗ̞ĸ̣̜ȱ ̱ ́ˡ̎ɨɺ ̜̥̩̜̩ʗ́ ̘Ȉ̕ǭ̞ĸ ̥̟̥̩ ̤ɺ̚Ȥ̕ ʨ̞ 

ʐǯ̡̚ ̱̘Ȧ̞ʎ.   

̡ʓ̩̘̰ ǭ ɛ̱Ȉ̢̱ʍ ̪̖̔̌ ̡̘ǭ̖ ̜̥̩̜̩ʗ́ ̘Ȉ̕ǭ̞ ɛ̩̕ ̖ ̡̢̱̞Ȥ̜ ̤̜Ȥʨ̒ ̡Ȥ̱Ȥ ̱˿ˡ̦̝ ɀ ȧ̡ ̟(A001), 

˭̱ʄɘ̨̤̤ ɀ Ļʜ̫̠̐́ ɀ ǳĻ̩̜̠̞̐ (A006), ȧ̡ ̟ ɀ ̞̩̘̖̞ (A009), ̜̟̔Ȥ˿̡̠̎ ɀ ̥̟̖̚ ɀ 

ǭʚĸ̱˿ˡȤǉ̞̩ǉ̜ǋ ̜̥̩ ̜̩ʗ̞́ (A011), ̔ ĸʽ̐ ˭ț̱ʧŘ ̜̩ʗ̞́ (E01) ̱ ˿ˡ̦̝-˿ ƹ̖̩̞˿ ˭ț̱ʧŘ ̜̩ʗ̞́ (E03) 

̤̥ ɖ̌̒ ̡̟̌ʪɺ ˭ț̱ʧŘ ̜̩ʗ̞́ (E02) ̡ ʡȥ. ̡ʗ̜̩̖̱̒ʍȍ ˳ǯʜ ̘̦̩̱Ǭ ̞̩̘̖̞ ̤̥ ̱˿ˡ̦̝ ˭̟̒ ˮ̤Ȥ̖ 

̡̢̱̞Ȥ Ḻ̠́ˢɼ̟̌ 400 ˿  ̘̜̐ Ȏ̟ĸ ̱̥ˢ ̖̪̱̖́ˍ̟ ̘̦̩̱Ǭ ̜̎˿̠ɘ̡ ̤̥ ǳĻ̩̜̠̱̐ʍ ˄̌ ̱˿ˡ̦̝ ̔ĸ̡̩ 

(ˮ̤Ȥ̖ ̡̢̱̞Ȥ Ḻ̠́ˢɼ̟̌ 300) ̜̖̩̜̖̞́́ ̤̥̩̔ ̘̪̞ 12 ˿ ̌ ̡̩̎ ̡̪ǉ ˿̩̠̞ĸ ̱́̒ʧ. ̜̫̒ ˭Ǯ̱̒ʍ 

ɛǭ̤˫̨̤˿̟̐ ̤̥ ̜ǯɖ̌ ˯ǭʛɺ (resurfacing) ˿̌ʐǯ ˄Ȏ˿̠ ̔,  ̱̜̜ ̜̩ʗ̞́Ȥ̱Ŗ ̜˫Ǯʜ 4 ĸ ̡̘ǭ̖ ɛ̩̖̕ ̖̟́ 

ɛ̱ Ȉ̢ Ĺˍ̘̞˿ ̥̪̟ ̡̪ǉ̜ ɛ̜̩̞̐ ˿̡̘ǭȤ̱Ȥ ̜˫Ǯʜ 2 ĸ ̘̜Ǜ.  ˹̱̜Ȥ̜ ̜ǯɖ̌ ˯ǭʛɺ ̜ŗȤ ̜̩ʗ̞́ ̡̪ǉȌʐȧ 

˿̦ ̩ʪ̡̔ ̱̜̜ ̜̩ʗ́ ̡̠ ̡̘Ǭ̡̩ ́̒ ̥̪Ĺ ˳̘ʚ̜ ̱ʧ̞́ ̖̟́ ˅̡̜̩Ȥ̱Ŗ ̘̪̞̌ Ḻ̠́ˢɼ̟̌ 50 ĸ ̘̜̐ ̤̥ ̖̟́ 

ɛ̱ Ȉ̢ ̡ʡȤ ɖ̌̒ ̘̪̞̌ Ḻ̠́ˢɼ̌ʗ 70 ĸ ̘̜̐ ˅̡̜̩˿ ̡̔̚ ̤̥̔Ȥ Ĺʛ̜ ˭̡̢ʓ̞.  

˳ǯʜ ̤̥ ̖̪̱̖́ˍ̟ ɛ̱Ȉ̢ ̡̠ ɛĸ̱̣ˠɖ̒ (Projected) ̤̜̩̇-ˮ ʗȀ˿ ̡ʗ̖̞̕  ̤ ̥ ̡̱̖Ǭ ɛ̩̖̕ ̖̟́ ˱̥̒ ̔ĸ̡̩ 

˯ǭ ̜̩ʗ́ ̜ŗȤ ̤ɺ̚Ȥ̕ ̡̖ ʨ̌ ˹̜ ̜̩ʗ́ ̡̠ ̡̘ǭ̖ ̡̩̥̖ ̪́ʢ̜̌ ˯ǭ ˱ʠʣ̜ ̡̩̎Ǭ ˱̥̠ ̞ȧ ˯̒. ˹̡̪ȥ 

̒Ǭ̡̞˿ȍ Ļʜ̫̠̐́, ̔ ʇʠ̠, ̞ ̩̘̖̞, ǳĻ̩̜̠̞̐,ȧ̡̟ ̡̪ȥ ̖̟́ ̤̥ ̱˿ˡ̦̝ ̖̟̞́̌ ˭̟̒ ̜́Ȥ ˿̩̠̞ ̡̒Ǭ 

̡̪ǉ̡ȧ ˯̒. ̔ ̪̖̜̌Ǭ A001 ̜ ̥̩̜̩ʗ̱́ʍ ̱˿ˡ̦̝ ̤̥ ˭̱ʄɘ̨̤̤ ˭̟̒ ̱˿ˡ̤̌Ǭ, A006 ̜ ̥̩̜̩ʗ̱́ʍ ˭̱ʄɘ̨̤̤ ̤̥ 

Ļʜ̫̠̐́ ˭̟̒ ̱˿ˡ̤̌Ǭ ˭ț˿ ̡̩̥̖ ̞̒̔̔̚ĹȤ ˭̡ˍ̟ ʩ ˯̒.  ́ ̜Ȥ ˿̩̠̞ ̡̪ǉʩ̜ ̡̩̥̖ ̱̜̱̥ʐɺ ʨ̞̜̔ ̔ 

˱̥̠ ̖̪˫ʩ̜̌ ̱̥ˠǯ̡̖ ˭̟̒ ̡̘ǭ̖ ̜̩ʗ́ ̡̠ ̜ǯɖ̡̌ʠ ̔ ̡̩̎ ̡̪ǉ ̱ʧ̞́ĹȤ ɖʚˎ̜̌ ̠ĸ̡̖ ˭̟̒ ˹̜ŗȤ 

ȥ̟Ȥ̟̒ ɘ̡̖̟̩ʗ̖̒ ̖̎Ǭǯ ˿̌ʐǯ ˄ȎĹʛ̜̌ ̔ ̜̘̩́̔ʎ.  

˱̥̒ ̤̩˿ź̩̆ ˿̟ ˯ǭ ̡̘ǭ̖ ̒ǬǬ̡̞ ˭ȧ̡, ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ ̤̜́ ˱Ȍʚ̞̌ Ŀ̞̩Ǭ̜˿ ̱̖ˡĹʛ̱ɺ  

ʨ˿ʠ̘̞ ˄̩̪̒̚ʢ̜̌ ̱̖ˡ̥̪Ĺ ̡̚ ɖ˖̪́Ȧ̜̌ ˄Ȏ̱ʧ. Ȱ̡ ʓ̩̘̰ ǭ̞ ˄Ȏ̱̖ˡĹʛ̱ɺȱ  ̒ Ǭ̡̞ ǯ̠ ˿̪̜̪Ǭ̱̒Ȥ ̱̒ˡ̡̟ 

̡̖̪̒ ̘Ȍ˫Ż˿̟ʩ̱ɺ ̠̘̫̚ɺ ̤̥ ̩̩̚̕ Ĺʛ̜̌ ˄Ȏ̱̖ˡ̡̖ ̪̚ʨȤ ̨̡̛̤̩ʨ˿ ̘ʚ̤̟ ̘Ȉ̕ǭ ̡̠̌ ̔ ˄Ȏ̡̖ ̠̘̫̚ɺ ̔ 

˯ǭ̱̖ˡ̡ȧ ˯̒. ˮʗȀ˿ ̡ʗ̖̕ ʨ̡̛̞ ̱̖́ ˹̖ ˭ˍ̒˿̟ ̠̘̫̚ɺ ˅̜̩˿̟ʩ̜ ̟̘̠̒̚ ̱̠̤ ̤̠˿̩ ̱̜̜ ̠̘̫̚ɺ 

̜̥̪̟́ʩ̜ ˄̩̠̩̒̚ ̱̖ˡ̜̪̒. ˹̱̥Ǭ ̡̩̎Ǭ ̡̟̘̠̒̚ ̡̘ǭȤ̱Ȥ.  ˹ ˍ ɛǭ̙̠̞ĸ ̱̠̤, ̡ʓ̩̘̰ ǭ̞ ̤̜́ ˱Ȍʚ̞̌ 

̱̖ˡ̞̩̱ɺ ʨ˿ʠ̘̞ ˄̩̠̩̒̚ ̱̖ˡ̪̚ʢ̜ ɖʡ̱̖́ ˯ǭ ˭̟̒ ˹̪̚ʨȤ ˺ ɖ˖̔̚ ̡̪ǉȎ̟̌Ǭ ɖʚĸ˅̜ ̱̖ˡ˿̟̖ ̠ȍ.   

2.1.2. A001, A006, A009 ̤  ̥A011 ̜̥̩̜̩ʗ́ ̡̪ǉȌʐȧ Ĺʛ̜ ̤̥ ɘ˘ʠ Ĺʛ̜ 

A001, A006, A009 ̤ ̥ A011 ̜̥̩̜̩ʗ́ ̡̠ ̡̪ǉ ̱˿ˡ̨̤̌ ̜̫̒ ˭Ǯ̱̒ʍ ̡̪ǉȌʐǝ ˿̟ ǭ̱̖̚ ˭̟̒ ̥̪Ĺ ̤̫̜ 

̨̤̩̖̞̓˿̜ ̡̩̱Ŗ ̜˫Ǯʜ 4 ĸ ̡̘ǭ̖ ̱̠̤ ɘ˘ʠ ˿̟ ˯ǭ ˭̟̒ ˯̪̒ɺ ̱˿ˡ̨̤̌ ̜˫Ǯʜ 4 ĸ ̡̘ǭ̖ ̱̠̤ ɘ˘ʠ ˿̟ɻȤ 

̡̘Ǯ. A001 ̜̥̩̜̩ʗ̱́ʍ ̱˿ˡ̦̝-˭ ̱ʄɘ̨̤̤ ̱˿ˡ̤̌ ̤̥ A006 ̜̥̩̜̩ʗ̱́ʍ ˭̱ʄɘ̨̤̤-Ļʜ̫̠̐́ ̱˿ˡ̤̌, ̱̞ˢƍ̒ 

˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ˭Ȍ̞̟ 1 ̤ ̥ 2 ̌   ̤̜̩̖ ̡̖ ̡̌̚ ˄̩̪̒̚ʡ̞ ̥̪˿.  ̡ʗ̜̩̖̱̒ʍ ̱̜̜ ̜̥̩̜̩ʗ́ ̱˿ˡ̨̤̌ 

̱̔˿ ˺̡̩̱ʍ ̩̕ʚ̡̩̞̒Ȥ ̱̚ˡ̱̥ˢ ̱̤ˠ ˱ĸ̡̜̩ ˯̒. ˭̖̩́̒ ɛ̡̩̥̖ ˱ʠʣ̜ (traffic demand) ǭ̟̤̩̟ ˿̟ȧ ɖṲ̈̀ 

A001 ̜ ̥̩̜̩ʗ̱́ʍ ̱˿ˡ̦̝-˭ ̱ʄɘ̨̤̤ ̱˿ˡ̤̌ ̜˫Ǯʜ 6 ĸ ̔ĸ̡̩ ɘ˘ʠ Ĺʛ̜ ˭̡̢ʓ ̡ȧ ˯̒. ˹̡̪ȥ ɘ˘ʠ Ĺʛ̜ȍ  

̜̩ʗ́ ̱˿ˡʚ̱̎ˢ̡̌ ̡̥̩̜ ̡̞̩̔̚ ̡̘ǭ̖ ̒̔̔̚ ʫ ɵɻ ̛̩ʨ̞̒Ȥ̌, ɵɻ̞ ˭Ǭ̘Ǭ ˿̟̪́Ȧ̱ɺ ̤̥ ̡̖̪̒ ̘Ȍ˫Ż ˿̟ʩ̱ɺ 
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˭ǭʨ̢̩̠ ɛ̜̩̞̐˿ ̠̘̫̜̚ĸ ˯ǭ̡ȧ ˯̒. ̡̪ǉȎ̟̌Ǭ, ̜̥̩̜̩ʗ̱́ʍ ̱̜̜ ̱˿ˡ̤̌  ̜˫Ǯʜ 6 ĸ ̔ĸ̡̩ ̡̪ǉȌʐǝ ˿̠̔ 

̩̇ǭ˿ ̜̩ʗ́ ̤̥̩̔ ̠̚ ̡̘Ǭ̡̖ ̠̩̚Ȍ̞ ̥̪Ĺ ˳̘ʚ̜ ̱ʧ́ ˅̜̩ ȥ̤̩ ̜́Ȥ ˿̩̠̞̌ ̤̪̠Ĺ̞ʐǯ ̞̥̘̒ĸ ˄ȎĹʛ̜̌ 

˭̡̨̡̤̩̓ ̠̩̚ ̱̖ˡ̱Ȉ. ɼ̌ ˭̡̜̟̒, ̘Ȍ˿̞Ȥ̌ ̤̥ ̡̩̥̖ ̞̖ ̱̔˿̜̌ ̥Ȍ˄ ˭̖ǯʜ ˄Ȏʩ̜̌ ˯ǭ ˭̡̩̖̜̔̔ ˱̥̠ ̞ȧ 

˯̒. 

˱̥̒ ̪̔ĸʫ ̤̩̕˿ ̡̠ ɛǭ̙̠̞ĸ ̱̠̤, ̱˿ˡ̦̝ ̤̥ ˳ǯʜ ̤̥ ̖̪̱̖́ˍ̟ ̘̦̩Ǭ ˭̟̒ ̡̘ǭ̖ ̤̪̚Ȍ̞Ȥ ȥ̱̞ˢ̖̞̇ 

˿̟̖ ɛ̩̖̕ ̜̩ʗ́ ̡̪ǉȌʐǝ Ĺʛ̜ ̤̥ ɘ˘ʠ Ĺʛ̜ ̜ ŗȤ ̜́Ȥ ˿̩̠̞̌ ̤̪̠Ĺ̞ʐǯ ̞̥̘̒ĸ ˯ǭ ̱̖ˡʩ̜ 

̤̪̠Ĺʠ̠̌ ̱̖́ ̡ʓ̩̘̰ ǭ ˭̟ɽǝ ̤˫̰̒ɕ̒Ĺʛ̱ɺ ̥̪Ĺ̡̞̩ ˯ǭ  ʨ˿ʠ̘̞ĸ ̱̠̤ Ǯ̟̞̐ ˿̟ ̱̖ˡ̜̪̒. 

2.1.4. ̜ ̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ̱́ʍ ̱˿ˡ̦̝-̔ ʇʠ̠ (˭Ȍ̞̟ 1,2 ̤̥ 4) ˍ ̤˿̠̩̠̩̚ ˯ǭ ̜́Ȥ̜̱́ˍ (Route) 

ʨ˿ʠ̘̞Ȥ 

̘̥̒ ̪̔ĸ̡̱̖ ̘ʚȌ ̱̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ̤̪̚Ȍ̞Ȥ (links) ̥Ȏ̖̩̱̖́ ˯̒:  

¶ ˭Ȍ̞̟ I ɀ  ̱ ˿ˡ̦̝ ˄̌ ɼʚ̜́  

¶ ˭Ȍ̞̟ II ɀ ɼʚ̜́ ˄̌ Ļʜ̫̠̐́  

¶ ˭Ȍ̞̟ III ɀ ȧ̡̟ ̔ĸ̡̩ ˭ț̱ʧŘ ̜̩ʗ́ ̤̪̚Ȍ̞ (Link)   

¶ ˭Ȍ̞̟ 1V ɀ Ļʜ̫̠̐́ ˄̌ ̔ʇʠ̠ 

2.1.4.1 ˭ Ȍ̞̟ 1 ̤̥̩̔ ʨ˿ʠ̘ ʨ̢̨̱ʠ̣̞̐  

˭Ȍ̞̟ 1 ̤ ̥̩̔ ̜̩ʗ́ ̱˿ˡʚ̱̎ˢ̟ ̥̟̒ĸ ̤ɼĸ̣̞̐̌ ̠ĸ˿̟̖ ̠ȍ; ˱ Ȥ ̱̔˿ĸ ˹̱ǈ̟ɽʠ̠ ˄̌ ˮ̟ɺ̛ ̱ʧ; 1) ˹ ĸ 

̜̩ʗ́ ̱˿ˡʚ̱̎ˢ̡ĸ A1 ̜̩ʗ̱̞́Ȥ ˭ț̱ʧŘ ̜̩ʗ̞́̌ ɛ̱ʧ̢ ʩ̜̌ ̤̥ ɖ̌ʩ̜̌ ̔˫˽ʨ̌ ̱̤̔̌ ˭̜̟̒ ˭Ȥ̞̒ĸ ̤ˍ̡̒ 

ɉ!Ȥ"Ȥ.Ɋȟ ςɊ ˭̱̖ĸ ̜̩ʗ̞́ A-B- N ̱ ˿ˡʚ̱̎ˢ̡ ˭ȧ̜̖̞́ ˿̟ɻȤ  ˹ ̱ǈ̟ɽʠ̠ ˄̌ ́ɺ̘  ̥̔ĸ̡̩ ̘̪ɻ̐ ɼʚ̜́ ȍ A-

B_N ̱ ˿ˡʚ̱̎ˢ̡̌ ̡̪Ƹ̜̌ ̱̘̟ ̌̚ˍ̟̌ ˭̘̜̖̞́ (deviating) ʩ̜ ɉ!Ȥ#Ȥ. ̱ ̠̤ ̖ɺ ˿̟̖ ̠̔). ˭̱̖ĸ ̜̩ʗ́ 

̱˿ˡʚ̱̎ˢ ̱̔˿ ˮ̟ɺ̛ ̡Ȥ̱Ȥ ̡̖ ˭Ȥ̒ʗˏ̡̜̩ʜ̡ĹȤ ̤̥ ɖ̌̒ ̡̟̌ʪɺ ˭ț̱ʧŘ ̜̩ʗ̱́ʍ (OCH) ˿̡̎̒ 

˭Ȥ̒ʗˏ̡̜̩ʜ̡̱ȥ; 1) ˹ ĸ ̜̩ʗ́ ̱˿ˡʚ̱̎ˢ̡ĸ ˿̡̎̒ ̤̥ ̱˿ˡ̡̠̩̠̒ ˭Ȥ̒ʗˏ̡̜̩ʜ ˭̒ʚȤ ˮ̟ɺ̛ ʩ ̡̘ǭ̖ A1 

(D) ̜ ̩ʗ̞́̌ ̖̪̱̖́ˍʚȤ  ̡̖ ˭̟̒, 2) ˭ ̱̖ĸ ̱˿ˡʚ̱̎ˢ̡ ˿̡̎̒ ˭Ȥ̒ʗˏ̡̜̩ʜ̡̱Ȥ ˮ̟ɺ̛ ʩ ́ɺ̘̥ ̔ĸ̡̩ ̡̖ 

˭ȧ̱ʗ̖̞̀ĸ (trace) (Q) ̛̩ʨ̱̞̒Ȥ ̘̪ɻ̖ ɼʚ̜́ ȍ ˭̡̤̩̖ ̱ʧ. ˱Ȥ̘ˆ ˹̞ ˭̱ʄɘ̨̤̤ ̔ĸ̡̩ ̡̖ ˭ȧ̱ʗ̖̞̀ĸ 

(trace) ̱̠̤ (H) ̜́Ȥ ˿̟ʎ.  ̱̜̜ ˭̡̤̩̖ ʨ˿ʠ̘̞ Q-B-H ̱ ̠̤ ̖ɺ ˿̟ʎ. ʝ̘̤̥̖̌ 2.1 ̜ ŗȤ ˭Ȍ̞̟ 1 ̤ ̥̩̔ 

̤̠˿̩ ̠̖̚ ̠̔ ʨ˿ʠ̘ ̱˿ˡʚ̱̎ˢ̡Ȥ ̥̟̒ (A-B-N, A-C-N, D ̤ ̥ Q-B-H)̔ĸ̡̩ ˯̒. ʝ̘̤̥̖̌ 2.2 ̱  ˹̜ ̱̞ˢƍ̒ 

ʨ˿ʠ̘ ˭ȧ̱ʗ̞̀Ȥ Ś́ʠ ˄ǭ̞̜˿ (Google map) ̔ĸ̡̩ ˯̒.   

  



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   23 

 

 

ʝ̘̤̥̖̌ 2.1 ˭Ȍ̞̟ 1 ̤̥̩̔ ̱̞ˡ̩̔́Ǭ ̜̩ʗ́ ̱˿ˡʚ̱̎ˢ (Corridors ) ̤̥ ˭Ȍ̞̟ 2, 3 ̤̥ 4 ̤̥̩̔ ̱̒ˢ̟̩́Ǭ ɾʡ˿ 

˭ȧ̱ʗ̀ (traces)  

 

ʝ̘̤̥̖̌ 2.2 ˭ Ȍ̞̟ 1 ̤̥̩̔ ̤̪̠Ĺʠ̠̌ ̠ĸ ˿̠ ˭ȧ̱ʗ̀ (Traces)  

̱̒ˢ̟̩́Ǭ ʨ˿ʠ̘̞Ȥ ̤ɺ̚Ȥ̕ ɾʡ˿ ̤˫̤Ȥ̖̞̔ĸ ̡ř̡ 2.2 ˍ ̔ĸ̡̩ ˯̒. ˹ ̤̥̩̔ ˭̱ɕĸʽ̒ ˱ȌĹʛɺ ʨ̞̜̔, ˹̜ 

ʨ˿ʠ̘ ̤̜́ ̡̘ǭ̖ ̤̩̱ɕĸ̣ ɛǭ̛̠̩ ̤̥ ˭̡̩˄ ˯́ʏ̜ĸ ̔ ̡ř̡ 2.2 ˍ ˯ǯ̠Ǭ ˿̟ ˯̒.   



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   24 

̡ř ̡2.1: ˭ Ȍ̞̟ 1 ̱  ʨ˿ʠ̘ ̱˿ˡʚ̱̎ˢ̡Ȥ ɖʡ̔̚ ̤̩̟̩˫̢̞  

ʨ˿ʠ̘ 

̱˿ˡʚ̱̎ˢ̡Ȥ 
Ȍ́ Ĺ.ɼ 
(km)  

ʨ̞̔ɺ ʨ̞̥̪Ĺ 

˱ȌĹʛɺ ʨ̞̜̔ 

(ʜɖ̞ʠ ɨʡ̞̖) 
̤̩̱ɕĸ̣ ɛǭ̛̠̩ ̤̩̱ɕĸ̣ ˭̡̩˄ 

!Ȥ"Ȥ. 45 129 

Ɇ Ȏɺʚ̞ ̜̩ʗ́ ̱˿ˡʚ̱̎ˢ̡̌ 
ˮ̤Ȥ̖ ̱̞Ȥ ̜́Ȥ ˿̟̖ ̪̚ʨȤ 
̤̜̩̇ ̠̘̫̚ɺ ̤̥ ̡̖̪̒ ̘Ȍ˫Ż˿̟ʩɺ 
˭̡̜ ʩ̜.  
Ɇ ˭̡̜ ̱Ȉ̘̠ ̤˫̀ʓ̡̩˿̌ ̠̘̫̚ɺ 

˄Ȏʩ̜ (791)  

Ɇ ˭ț˿ ˱ȌĹʛɺ ʨ̞̜̔ 

!Ȥ#Ȥ. 46 113 
Ɇ ̚ǚ̩̟̖̩̞̎˿ ̩̇̒ʓȤ̟̒ 
ř̡Ȥ̱̒ˡƹ̘̠̌ ̘̥ˆ ɛ̱ʧ̢ 
̜̩ʗ̞́ĸ ˯ǭĹʛ̜  

Ɇ ˭ț˿ ̱Ȉ̘̠ ̤˫̀ʓ̡̩˿̌ 

̠̘̫̚ɺ ˄Ȏʩ̜ (916).  
 
Ɇ ɛ̒ ʓĸ̡̣̖ ˭ț˿ ̤̜̩̇ 
̠̘̫̚ɺ  
 
Ɇ ˭ț˿ ˱ȌĹʛɺ ʨ̞̜̔. 

D 42 96 

Ɇ̖ ̡ ˿̪̠Ǜ ̘̩̠̱ɺ ̤̥ ɖ̌̒ 
̡̟̌ʪɺ/̱˿ˡ̦̝ ˿ƹ̖̩̞˿ ˭ț̱ʧŘ 
̜̩ʗ́ ̜˫̤Ȥț̞̌ ˯ǭ̡̖ ̜̩ʗ́ 

̞̒̔̔̚ ˭ǋʩ̜. 

Ɇ ˭ț˿ ̱Ȉ̘̠ ̤˫̀ʓ̡̩˿̌ 

̠̘̫̚ɺ ˄Ȏʩ̜  (900)  
 
Ɇ ̱ ˿ˡ̦̝ ̡̟ ̩̞̌ ̤̰Ə 
̤̪̚Ȍ̞ĸ ˯ǭ ̱̖ˡĹʛ̜   
 
Ɇ ɛ̒ ʓĸ̡̣̖ ˭ț˿ ̤̜̩̇ 

̠̘̫̚ɺ.   
 
Ɇ ɖ̌̒ ̡̟̌ʪɺ ̜̩ʗ̞́̌ ̡̖ 
˭Ȥ̒ʗˏ̡̜̩ʜ̡ĸ ˯ǯ̠Ǭ 
Ĺʛ̜̌ ˭̘̥ˆ ʩ̜  

  
Q-B-H 

 
 
 

36.5 128 

¶ ̡̖ ˿̪̠Ǜ ̘̩̠̱ɺ ̤̥ ɖ̌̒ 
̡̟̌ʪɺ/̱˿ˡ̦̝ ˿ƹ̖̩̞˿ 
˭ț̱ʧŘ ̜̩ʗ́ ̜˫̤Ȥț̞̌ 
˯ǭ̡̖ ̜̩ʗ́ ̞̒̔̔̚ ˭ǋʩ̜  

¶ Ȏɺʚ̞ ̜̩ʗ́ ̱˿ˡʚ̱̎ˢ̡̌ 
ˮ̤̖̖̱̞Ȥ ̜́Ȥ ˿̟̖ ̪̚ʨȤ 
̤̜̩̇ ̠̘̫̚ɺ ̤̥ ̡̖̪̒ 
̘Ȍ˫Ż˿̟ʩɺ ˭̡̜ ʩ̜. 

¶ ɖ̌̒ ̡̟̌ʪɺ ̜̩ʗ̞́̌ ̤̥ 
̔Ļ̐̌ ̱˿Ʒ̜ Ȏ̟ĸ ̡̘̪Ǯ̜  

¶ ̱˿ˡ̦̝  ̡̟̩̞̌ ̤̰Ə 

̤̪̚Ȍ̞ĸ ˯ǭ ̱̖ˡĹʛ̜. 

¶ ̜̕ʓ̨̤̓ ̱Ȉ̘̠ ̤˫̀ʓ̡̩˿̌ 

̠̘̫̚ɺ ˄Ȏʩ̜  (800)  

¶ ˭ț˿ ˱ȌĹʛɺ ʨ̞̜̔. 
 

 

̡ř̡ 2.2 ˍ ̠̩̚ȍ ˯ǭ ʨ̞̔ɺ ̡̨̱̖̤ ̜́Ȥ ̘̓ (routes) ˭̟̒ ˭ɲɛ̩ ̞(purposes) ̤˫̤Ȥ̖̞̔ Ĺʛ̜ ̤̥̩̔ ̘̜̐ĸ 

ʨ̨̤̟̒ ̔ĸ̡̩ ˯ǭ ˭̟̒ ˹̞ ʨ̨̤̟̩̒Ǭ̜ ˿ ʨ̞̔ɺ ˯̨̤̱̒ɺȤǯ̡ĸ ̱̠̤ ̛̩̟́̒ʐǯ ̖̪̒. ȥ̜̖́ ̱̠̤, ˱ ȌĹʛɺ ʨ̞̜̔ 

̤̩̱ɕĸ̡̣ ̡̪ǉ ʪ̡Ǭ ˹̞ ̤ǯ̡ ˭ǋ̜ ̡̖̪̒ ̘Ȍ˫Ż˿̟ʩɺ ̤̥ ̤̜̩̇ ̪́̌ʣ ˭ǋ̜ ̪̚ʨȤ ̤̥ ˹ˍ ɛǭ̙̠̞ĸ ̱̠̤ ˭̡̜ 

̤̩̜̩̇ʏ̞ ʨ̞̜̔ĸ (social costs) ̡̘ǭ̖ ̪̚ʨȤ ̡̪ǉȎ̟ ˭̕ʓ̞̖̞ ̤̥̩̔ Q-B-H ʨ˿ʠ̘̞ ̱̒ˢ̟̩́ȧ ̠̪ɩ̞. ɖ̌̒ 

̡̟̌ʪɺ ̜̩ʗ̞́̌ ˭̡̜ Ȏ̟ĸ ̡̘̪Ǯ̜ ̞̖ ˭ǭ̱ʗ˿ ̡̩˄̞̔ ˹̞ ̤ǯ̡ ̡̘ǭ̖ ̤̩̕˿̞Ĺ. ˱Ȥ ̔Ļǝ ̱̤̔̌ ̜́Ȥ ˿̟̖ 

̡̩̥̖ ̖̟́ ̜̕ʓ̡̠ ɖˍƷ ˿̩ʗ̞̞ ̚ˏ̠ ˭Ȥ̒ʗˏ̡̜̩ʜ ̜̥̥̪̟ (by- pass) ́ ̜Ȥ ˿̟ʩ̜̌ ̔ ̥̪Ḻ́ʧ. ˹̜ȥ̤̩ 

̤̠˿̩̪̚ʤ ̜́Ȥ̘̓ ̡ʡȤ Q-B-H ̡ ̩̎ ̤ǯƹ̩̞̔˿ ʨ˿ʠ̘̞ ̱̠̤ ̱̒ˡ̟̩̪́ȧȥ. ˹̞̌ ˭̡̜̟̒ ̡̱̖Ǭ ʨ˿ʠ̘ ̡̠̌ 

̡̩̎ ˭ǋ ̱Ȥ̡̩˄˿ ̱Ȉ̘̠ ̤˫̀ʓ̡̩˿̌ ˄Ȏ̡̖ ̠̘̫̜̚ ȥ̤̩  ̤̥  ˹̜ŗȤ ˱ȌĹʛɺ  ̤ ̥̩̔ ̡̡̪̞̖ ˭ț˿ ɽ̠̔̌ ˭ǋ̜ 

̡̢̱̞Ȥ ̱˿ˡ̤̌ĹȤ ̱̥ˢ ˍ̠ʧ̡ĸ ̡̖ ̪̚ʨȤ  ˯́ʏ̜̌ ̠ĸ˿̟̖ ̠ȍ.     

ɖ̌̒ ̡̟̌ʪɺ ˭ț̱ʧŘ ̜̩ʗ̞́̌  (OCH) ˭ǋ̜ Ȏ̟ĸ ̡̘ǭȤ̱Ȥ̔ QBH ́ ̜Ȥ̘̱̞̓ˍ (Route) ̱ʧ.  ˱Ȥ ̔Ļǝ ̱̤̔̌ 

̜́Ȥ ˿̟̖ ̡̩̥̖ ̖̟́ ̜̕ʓ̡̠ ɖˍƷ ˿̩ʗ̞̞ ̚ˏ̠ ˭Ȥ̒ʗˏ̡̜̩ʜ ̜̥̥̪̟ (by- pass) ́ ̜Ȥ ˿̟ʩ̜̌ ̔ ̥̪Ḻ́ʧ. 

̔˫˽ʨ̌ Ȭ.ȭ ̤ ̪̚Ȍ̞ (link) ˱̡Ǭ˿̟̖ ̠̔ ˭̟̒ ɼʚ̜́ ˄̌ ˭̱ʄɘ̨̤̤ ̔ĸ̡̩ A6 ̜ ̩ʗ̞́̌ ̤ɺ̚Ȥ̕ ̡̖ ̤̪̚Ȍ ̜̩ʗ̞́ 

Ȱ(ȱ   ̌  ̡̪ǉ ˿̪̜̪Ǭ̒ĸ ̡̘Ǯ.  ̱ ̜̜ ̱̘̠̪́Ȥʪ̱ɺ (alignment) ɛ̩̖̕ ̡̩˄̞ ̡Ȥ̱Ȥ ̪̖̜̔̌Ǭ ̡̪ǉ̱̞Ȥ ̞̒̔̔̚˿̌ 



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   25 

̠ĸ̡̖ ˭̱ʄɘ̨̤̤ ˄̌ ̔˫˽ʨ̌ ̔ĸ̡̩ A1 ̜ ̩ʗ̞́ Ȍ̱Ŗ ̜́Ȥ ̱̖ˡ̱˿ˡ̌ ̘̥ˆ̡̱Ȥ A6 ̜ ̩ʗ̱́ʍ ˄̌ ˭ț̱ʧŘ ̜̩ʗ̞́̌ 

˯ǯʣʩ̜̌ ̡̟̩̥̖̓ ̡̠̌ ˱̎˿̎ ̡̘̪Ǯ̜ʎ.   

2.1.4.2 ˭ Ȍ̞̟ 2 ̤̥̩̔ ʨ˿ʠ̘ ʨ̢̨̱ʠ̣̞̐  

̛̩̟́Ȥ̖̩ ̠̔ ̡̱̖Ǭ ̱˿ˡʚ̱̎ˢ̡Ȥ ̤ɼĸ̣̐̌ ̠ĸ˿̠̔, ɼʚ̜́ ̤̥ Ļʜ̫̠̐́ ˭̟̒ ̱˿Ʒ̜ Ȏ̟ĸ ̤ˍ̒ ̤ ̥ 

̥Ȏ̖̩́Ǭ ̤̪̠Ĺ̞ ʐǯ Ĺ˄̞ɺ ɛǭ̛̠̩ ̠̩̱̖̔̚ ̡ ̪̔́Ǭ ʨ˿ʠ̘̞Ȥ ̥ ɽ ̱̖ˡʩ̞. ̡̱̖Ǭ Ĺ˄Ȏ ˄Ȏ ˿̦ ̥ ̪Ĺ 

ʨ˿ʠ̘̞Ȥ ̱̖ˡ̜̪ǭ ̪̚ʨȤ ˭Ȍ̞̟ 2A ̤̥ ˭Ȍ̞̟ 2B ̱̠̤ ̥Ȏ̖̩́Ǭ ʨ˿ʠ̘̞Ȥ ̱̔˿ ̘̜̐ĸ ̤̠˿̩ ̠̖̚ ̠ȍ.  ˭Ȍ̞̟ 

2A  ɼʚ́ɻȤ ˮ̟ɺ̛ ʩ ˮ̤Ȥ̖ ̡̢̱̞Ȥ ˳ǯʜ-̡ ̞̝ (N,NE) Ȍ̢̡̩̌ ̜́Ȥ ˿̟ A10 ̜ ̩ʗ̱́ʍ ̱̘ʠ̠Ȥ̱̔ȥ̞ 

ɛ̱ Ȉ̢̱̞Ȥ ˭̡̤̩̖ ̱ʧ. ˭ Ȍ̞̟ 2B, ˭Ȍ̞̟ 2A ̡ ʡȤ ˭̘̜̖̞́ ̡Ȥ̱Ȥ ̱́ˡ̎Ļʜ̡/ʨʠ́ɽ̡ ˮ̤Ȥ̖̱̞Ȥ ̡̖ ˭̟̒ 

Ļʜ̫̠̐́̌ ̖̪̱̖́ˍ̟ ̱̔˄Ȥ ˭̡̤̩̖ ̱ʧ. ˱ ̥̒ ̜̩ʗ́ ̱̔˿ ˭̟̒ ˹ĸ ̤̪̠Ĺ̞ ʐǯ ̟̒ɺ ̡̱̖̤ĸ ̡̘Ǯ. ˭Ȍ̞̟ 2 ˍ 

˳ǯ̟̌ ̡Ȥ̖̌ ɖˍ̖̌ 22 ̡̖ Ḻ̠́ˢɼ̟̱̌ʍ ˄̌ ˭Ȍ̞̟ 2B, ˭Ȍ̞̟ 2A ̡ ʡȤ ˭̘̜̖̞́ ̱ʧ. ̱̜̜ ̱̘̠̪́Ȥʪ̱ɺ, 

Ļʜ̫̠̐́̌ ̚ ̌ˍʚȤ ɖˍ̖̌ ̱̘ʠ̠Ȥ̱̔ȥ̱̞Ȥ A10 ̜ ̩ʗ̞́ ̥̩ ̤ɺ̚Ȥ̕ʩ ˭̡̤̩̖ʩ̜ ̡̱ȧ̡̌ ˹̞ ̡̒Ȏ̟̌Ǭ 

̖̪̱̖́ˍ̟ ̱̤̔̌ ̡̩̎Ǭ ̟̚ʩ ̜́Ȥ˿̟ Ļʜ̫̠̐́ Ȏɺʚ̞ ̨̤̩̖̞̓ ˭̤ʡȤ A10 ̜̩ʗ̞́ ̤̜́ ̤ɺ̚Ȥ̕ ʩ ˭̡̤̩̖ ̱ʧ. 

˭Ȍ̞̟ 2 ˍ ˳ǯʜ ̱ ˿ˡ̤̌ ̤̥̩̔ ̱̜̜ ̱̞ˢ̡̖̩̇ ̱̒ˢ̟̩̪́Ȧ̜, ˭Ȍ̞̟ 4 ˍ Ļʜ̫̠̐́ Ȏɺʚ̞ ̨̤̩̖̱̓ʍ ˄̌ ̜̪ʠ˄ʚɘ̟ 

̔ĸ̡̩ ̔Ļǝ ̱˿ˡ̤̌ ̖̪̱̖́ˍ̟ ̱̤̔̌ ̱̖̞̩̜́̌ ̱̥ˠǯ̡ĸ ̱ʧ. ˭Ȍ̞̟ 4 ̟ ̱ ̡ ̤̒ ̥ Ļʜ̫̠̐́ ̡̱ ̤̒ ̪̚Ȏ̜ ̪̖́ 

̤̠˿̩ ̠̩̚ ˭Ȍ̞̟ 2B ̡ ̩̎Ǭ ̪̠̱̘̖́ ʨ˿ʠ̘̞ ̱̠̤ ̱̒ˡ̟̩́Ȥ̖̩ ̠ȍ. Ļʜ̫̠̐́ ̤̥ A6 ̱  ̡̟̩̥̖̓ ̜̖̩̜̖́́ 

̪́̌ʣ ˭ǋ Ĺʛ̜ ̤̥̩̔ ˭Ȍ̞̟ 2B  ̱ ̔ɺ̱̚ˡĸ˿ ̤̥ ̱̘ˡǯ̥̪̟ ̱̠̤ Ļʜ̫̠̐́̌ ̔ĻǛȤ ˭Ȥ̒ʗˏ̡̜̩ʜ ̱̔˿ĸ ̤̘̞ȧ 

̠̚ʎ.  ʝ̘̤̥̖̌ 2.3 ̜ ŗȤ ˭Ȍ̞̟ 2 ̤̥ 4 ̤̥̩̔ ̤̠˿̩̠̖̚ ̠̔ ʨ˿ʠ̘̞Ȥ  ̔ĸ̡̩ ˯̒.   

 
ʝ̘̤̥̖̌ 2.3 ˭Ȍ̞̟ 2 ̤̥ 4 ̤̥̩̔ ̤̪̠Ĺʠ̠̌ ̚ȽȤ ˿ ̠ʨ˿ʠ ̘ 



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   26 

2.1.4.3. ˭Ȍ̞̟ 4 ̤̥̩̔ ʨ˿ʠ̘ ʨ̢̨̱ʠ̣̞̐  

˭Ȍ̞̟ 4 ˍ ̔Ļǝ ̱˿ˡ̤̌ ̤̥̩̔ ʨ˿ʠ̘̞Ȥ ̱̔˿ĸ ̱̞ˢ̖̩̇ ˿̟ȧ ̠̪ɫ ˭̟̒ ˺̡̩ ˭Ȍ̞̟ 4A ̤ ̥ ˭Ȍ̞̟ 4B ̱ ̠̤ ̖ɺ 
˿̟ ˯̒. ˭Ȍ̞̟ 4A, A10 ̜̩ʗ̱́ʍ ˭Ȍ̞̟ 2A ˭ ̡̤̩̖ ̡̖ ̤̥ Ļʜ̫̠̐́̌ ̌̚ˍʚȤ ɖˍ̖̌ ̱̘ʠ̠Ȥ̱̔ȥ̱̞Ȥ 
ˮ̟ɺ̛ ̱ʧ.  ˭Ȍ̞̟ 4A  ̱ ̘ʠ̠Ȥ̱̔ȥ̞ ˮ̟ɺ̛˿ ̨̤̩̖̱̓ʍ ˄̌ ̖̪̱́ˍ̟ ̱̤̔̌ ̜́Ȥ˿̟ ̜̪ʠ˄ʚɘ̟ ˮ̤Ȥ̖̱ʍȍ A6 
̜̩ʗ̞́ ̥̟̥̩ ̜́Ȥ Ĺʛ̱̜Ȥ ̘ˆ̡ A6 ̜ ̩ʗ̞́̌ ̦̔ ̡̢̱̞Ȥ ̤̜̩Ȥ̡̟̒ ˹ˍ ̖̪̱̖́ˍ̟ ̱̔˄Ȥ ̜́Ȥ ˿̟ʎ.   

ɛ̱ Ȉ̢̱ʍ ̡̘ǭ̖ ɵ̠ĸ̣̐ ̡̠ ɛǭ̙̠̞ĸ ̱̠̤  ̜́Ȥ ̘̞̓, ̡̘Ǭ̖̩ A6 ̜ ̩ʗ̞́̌ ̤̪̠Ĺ̞ʐǯ ̟̒ɺ Ȏ̟ĸ ̌̚ˍʚȤ 
̡̘̪ǭ̞ ʐǯ ʩ̜ ̤̥ ˹̜ȥ̤̩ ̘ ̡ǭ̖ ̤̥ ̡̖ ̜̩ʗ́ ̩̠̇ ˭̟̒ ̱̥ˡ̔ ̤ɺ̚Ȥ̡̩̞̒̕ ̠̩̚ȍ̜̌ ˭̡̢ʓ ̡̖   ˭ ț̱ʧŘ 

̜̩ʗ̞́ ̤̥ A6 ̜ ̩ʗ̞́ ̤ɺ̚Ȥ̕ Ĺʛ̜̌ ̡̪ǉ ɽ̠̔ĸ ̡̡̪̞̖ ̡̚ ˼ɕɘʩ ˯ǭ ̪̚ʨȤ ̱̜̜ ̜́Ȥ ̘̞̓ ̡̪ǉȎ̟ 
˭̕ʓ̞̖ ̱̞Ȥ ˱̡Ǭ ˿̟̖ ̠ȍ.  ˹ ̞̌ ˭̡̜̟̒ ̠˫˿̩ ʨȎʡ ̠̚ ̜ǚ̠̞̎ ʨ˄Ȥ ̱̜̜ ɛ̱Ȉ̢̱ʍ ̡̖ ˭ț ̡̱ˢʠƸ̞̩̒ 
ʨȎʡ̠̚ ̤ɺ̱ɛˠ̢̐ ̜̩ʗ̞́ĸ ˱ȌĹʛ̜ ̤̥̩̔ ̱̞ˢ̡̖̩̇ĸ ˱Ȍʚ̘Ǭ ˿̟ ˯ǭ ˭̟̒ ˹̜ŗȤ ̤̪̠ˆ̜ ̤̥̩̔ ˭̜̟̒ Ǫ̣̑˿̟̩̒ 

̔ ˯ǭ̱ʧ. ˹̜ȥ̤̩ Ļʜ̫̠̐́̌ ̖̪̱̖́ˍʚȤ ˮ̤Ȥ̖ ̡̢̱̞Ȥ A6 ̜ ̩ʗ̞́̌ ̤ ̜̩Ȥ̡̟̒ ̔ʇʠ̠ ̔ĸ̡̩ ̱˿ˡʚ̱̎ˢ̡ 
˭ȧ̜̖̞́ Ĺʛ̜̌ Ǯ̟̞̐ ˿̟̖ ̠ȍ.   

 
˭Ȍ̞̟ 4B, A10 ̜ ̩ʗ̱́ʍ Ļʜ̫̠̐́ ̖̟́ ̜̕ʓ̞̌ ˮ̤Ȥ̖ ̡̢̱̞Ȥ Ḻ̠́ˢɼ̌ʗ 1.7 ĸ ̘̜̐ ̖̪̱̖́ˍʚȤ ̤̥ 

Ļʜ̫̠̐́ Ȏɺʚ̞ ̨̤̩̖̞̓ ˭̤ʡȤ̜ ̖̪̱̖́ˍʚȤ ˮ̟ɺ̛ ̱ʧ. ɵ̠ĸ̣̐, ̡̘ǭ̖ ̡̖̩̩̤̇ ̤̥ ̡̪ʧ ̟̩ʽ̞ĸ ȥ̤̩ ̱̜̜ 

̜́Ȥ̘̱̓ʍ ˯̪̒ɺ ʨ̢̩̠ ˭̘̜̖̞́Ȥ ˄Ȏʪ̡̔ ˹ˍ Ȍ́  ɘ̡̟̩̌ ,̜ ̱ ̘̠̪́Ȥʪ̜ ̜́Ȥ ˿̟Ȥ̱Ȥ A6 ̜ ̩ʗ̞́̌ ˮ̤Ȥ̖ 

̡̢̱̞Ȥ ̤̜̩Ȥ̡̟̒ʎ.  ̡̘ǭ̖ ̜̩ʗ̩̤́Ȥ̖ ̤˫̡ʗ̖̞̕Ȥ ̤̥ ̡̪ʧ ȥ̤̩ Ļʜ̫̠̐́ ˄̌ ̔ʇʠ̠ ̔ĸ̡̩ ̡̘ǭ̖ 

̡ʗ̜̩̖̒ A6 ̜ ̩ʗ̞́ ˭ț̱ʧŘ ɛɻǮȤ̌ ̡̪ǉȌʐǝ Ĺʛ̜̌ ̱̖ˡ̥̪Ĺ̞. ̱̒ˢ̟̩́Ǭ ̱̘̠̪́Ȥʪ̜ ̜́Ȥ ˿̟Ȥ̱Ȥ A10 

̜̩ʗ̞́̌ ˳ǯʚȤ, ̡̘ǭ̖ Ȏɺʚ̞ ̜̩ʗ̞́ ˭̡̨̤̩̓ ̱̔˿˿ȍ ̱Ƅ̖̞̔ ˿̟ ̤̥ ˭ț˿ ̖̥̖̞̇́ĸ ˯ǭ ɛ̱Ȉ̢ ̜̥̪́ʛ̜  ̌

̟̞̇̌ ˭̞Ǭ ˱̜̎ĸ ̥̟̥̩ ̖̪̱̖́ˍ̟ Ȍ̢̡̩̌ʎ. Ļʜ̫̠̐́ ˄̌ ̥̟̐̚ ̔ĸ̡̩ Ȏɺʚ̞ ̜̩ʗ̞́ĸ ˱ȌĹʛ̜̌ ̱̞ˢƍ̡̒ 

̡̘ǭ̖ ̪̚ʨȤ  ̱̜̜ ɛ̱Ȉ̢̞̌ ˭̩̠̔ ʨ̨̤̟̩̒Ǭ̜˿ ̤̪̠ˆɺ ̡̠ȍ ̜́Ȥ ̘̞̓̌ ˭̡̤̟ ̱̔Ȥ̱Ȥ̪̔ʎ ̤̪̠Ĺʡ̜Ǭʩ̜ 

˭̡̢ʓ ̱ʧ. ̱ɺ ̤ɺ̚Ȥ̡̕, Ȏɺʚ̞ ̜̩ʗ̞́ ȍʗ̂ Ĺʛ̜ ̤̥     ˭ Ȍ̞̟ 4 ̱ ̤̪̠ˆɺ ˿ʜ̡Ȥ ˭̟̒ Ĺƶƹ ̤ɺ̚ȤȜ˿̟̞̐ĸ 

̡̘Ǭ̡̩ ̪́Ȧ̜ ˭̒ʓ̡̢̩ʓ ̱̠̤ ̤̠˿ȧ ̠̪̱ɧ. ˱Ȥ̘ˆ ̜́Ȥ ̘̞̓ ̤̩̜̩̖ʓ̱̞Ȥ ̡̞̝ Ȍ̢̩ǝļ̡̠ ̜́Ȥ ˿̟ ̪̔Ȏʜ 

˼̞ ̱Ƅ̖̞̔ Ĺʛ̜̌ ɛ̜̓ ɛ̩̖̕ ̡̢̱̞Ȥ Ļʇʜ ˱̎ɺ ̤̥ ̡̡̩́Ȥ ̥̟̥̩ ̔ ̜́ Ȥ ˿̟ ̠̱̒́̚ˡ̎ ̡̡̪̌ ̖̪̱̖́ˍ̟ 

̱̤̔̌ ̜́Ȥ ˿̟ʎ. ˱Ȥ̘ˆ ˳ǯʜ ̱̤̔̌ ̥̪ʛ,  ̜̪ʠ˄ʚɘ̟̌ ̠̩́ʩ̜̌ ɛ̜̓ B409 ̱ ̔ˡ̎Ȥ̨̤̠́Ȥ̔ ̜̩ʗ̞́ ̱Ƅ̖̞̔ 

˿̟ɻȤ Ļʇʜ ˱̎ɺ ̤̥ ̡̡̩́Ȥ ̥̟̥̩ ̜́Ȥ ˿̟ʎ.  ̱̜̜ ̱̞ˢ̖̩̱̇ʧ ̜̪ʠ˄ʚɘ̟̌ ȧȎʜ̡ ̱̤ˠ̡̩ ˭Ȥ̒ʗˏ̡̜̩ʜ̡ĸ 

˯ǯ̠Ǭ̡ ˯̒.  ˱Ȥ̘ˆ̡ ̥ɽ̡̖ ̟̜̒ĸ Ȏ̟̌ ̤̜̠̩̒ ̱́ʠ̡̱̠ ̱̤ˠ̡̩ ˭Ȥ̒ʗˏ̡̜̩ʜ̡ ̱̤̔̌ ̠̩́ʩ̜̌ ɛ̜̓ 

̜̪ʠ˄ʚɘ̟̌ ˳ǯʜ ̱̤̔̌ ̡Ȥ̖̌ ɵɻ̱ʍ ɵ-̠ ĸ̣̐ ˿Ȏ ̤ˍ̒ ̡̌̚ ̘Ǭ̡̖ ˭̟̒ ˹ˍ ɛǭ̙̠̞ĸ ̱̠̤ ̤̜̥̟ ̱˿ˡ̨̤̌ 

̡̠ ̪́ʇʜ ˿̪ɗɺ ̤̥ ɖ̟ʪɺ ˭̡̢ʓ ̱ʧ. ɼ̠́̌ ̱̘̠̪́Ȥʪ̜ ̔ʇʠ̠ ̜̕ʓ̱ʍ  ˄̌ Ḻ̠́ˢɼ̌ʗ 4.5 ˿ ̌ ˮ̤Ȥ̖ Ȏ̟ĸ 

̔Ļǝ̌ ̡Ȥ̖̌ A9 ̜ ̥ȧ̡-̟̞ ̩̘̖̞ ̜̥̩̜̩ʗ̞́ ̱Ƅ̖̞̔ Ĺʛ̜̌ ɛ̜̓  ̡̪ǉɘ̟ Ļʇʜ ˱̎ɺ ̤̥ ̡̡̩́Ȥ ̥̟̥̩ ̜́Ȥ 

˿̟ʎ. ˱Ȥ̘ˆ  ̔ʇʠ̠̌ ̖̪̱̖́ˍ̟̌ ̡Ȥ̖̌ A9 ̜ ̩ʗ̞́ ̤̥ A6 ̜ ̩ʗ̞́ ̥ɽ̡̖ ɻʚ̨̤̱́ˢȥ̞̩ ̜˫̤Ȥț̱ʍ ˄̌ 

ˮ̤Ȥ̡̖ Ḻ̠́ˢɼ̌ʗ 0.5 ĸ ˳ǯ̟̌ ̜́Ȥ ˿̟ A6 ̜ ̩ʗ̞́ ̥̩ ̤ɺ̚Ȥ̕ ʩ ˭̡̤̩̖ ̱ʧ.   

̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ̱́ʍ ̱́ˡ̖̪̎˫ʩ̜ ̤̥̩̔ ˭̡̤̩̖̱ʍȍ ̱̒ˢ̟̩́Ǭ ̱˿ˡʚ̱̎ˢ̡Ȥ ʝ̘̤̥̖̌ 2.4 ̱  ̔ĸ̡̩ ˯̒.  



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   27 

 

ʝ̘̤̥̖̌ 2.4 ; ̜ ̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ˭̡̤̩̖ ̜̩ʗ́ ̘̞̓ (Alignment ) 

2.1.5.3. ˭ ̡̤̩̖ ˭ȧ̱ʗ̞̀ ̱̒ˢ̟̩̪́Ȧ̜ (Selection of Final Trace) 

˄̞ʣ̜ ʨ˿ʠ̘̞Ȥ ̪̖́ ̤̠˿̩ ̠̩̚ ̡̪ǉȎ̟ ˭̕ʓ̞̖̞ ̤̥̩̔ ˭̡̤̩̖ ˭ȧ̱ʗ̀ ̱̒ˡ̟̩̪́ȧȥ.: 

1. ˭Ȍ̞̟ 1 ɀ˿ ̡̎ ̒ɀ ɼʚ̜́ ɀ ˭̱ʄɘ̨̤̤ ɀ Q-B-H ˿̡̎̒ ˭Ȥ̒ʗˏ̡̜̩ʜ̡̱Ȥ ˮ̟ɺ̛ ʩ ́ɺ̘̥ ̔ĸ̡̩ ̡̖ 

˭ȧ̱ʗ̞̀ (Q)  ̛ ̩ʨ̱̞̒Ȥ ̤̥ ˭̡̤̩̖̞ ɼʚ́ɻȤ ̤̥ ˭̱ʄɘ̨̤̤ ̔ĸ̡̩ ̡̖ ˭ȧ̱ʗ̞̀ĸ (H) ̱̠̤ ˭̀Ȥ̡̎ 

˄ȎĹʛ̜.  

2. ˭Ȍ̞̟ 2 ɀ ɼʚ̜́ ɀ Ļʜ̫̠̐́ ɀ ˭Ȍ̞̟ 2B ɀ ɼʚ̜́ ɛ̱Ȉ̢̱̞Ȥ ˮ̟ɺ̛ʩ ˮ̤Ȥ̡̖ ˳ǯʜ,˲̤̩̖ (N,NE)  

ˍ̤̪ǭ̡ Ȍ̢̩ȧ̡́̒ ̤̥ Ļʜ̫̠̐́ Ȏɺʚ̞ ̨̤̩̖̞̓ ˮ̤Ȥ̖̱̞Ȥ A-10  ̜ ̩ʗ̱́ʍȍ ˭̡̤̩̖ ̱ʧ.  

3. ˭Ȍ̞̟ 4 ɀ Ļʜ̫̠̐́ ɀ ̔ ʇʠ̠ ɀ ˭ Ȍ̞̟ 4B - Ļʜ̫̠̐́ ̖̟́ ̜̕ʓ̞̌ ˮ̤Ȥ̖ ̡̢̱̞Ȥ Ḻ̠́ˢɼ̌ʗ 1.7  ĸ 

̖̪̱̖́ˍ̟ ̱̔˄Ȥ ̤̥ Ļʜ̫̠̐́ Ȏɺʚ̞ ̨̤̩̖̞̓ ˮ̤Ȥ̡̖ ̖̪̱̖́ˍ̟ ̱̔˄Ȥ ˮ̟ɺ̛ ̱ʧ. ˹̞ ̤ɺəʗ̐ 

Ȏ̟̜ ̜́Ȥ ˿̟Ȥ̱Ȥ ˮ̤Ȥ̖ ̡̢̱̞Ȥ A6 ̜ ̩ʗ̞́̌ ̤̜̩Ȥ̡̟̒ʎ.   

2.2. ̱̞ˢƍ̒ ̡ʓ̩̘̰ǭ̱ʍ ʨ̨̤̟̒  
̨̤̖̩̚ˍ̟ ̘̦̩̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ̞́ ̜ŗȤ ˳ǯʜ ̤̥ ̜̕ʓ̜ ɛ̱Ȉ̢ ̤̜́ ̤ɺ̚Ȥ̕ ̱ʧ.  ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ̱́ʍ 

˭Ȍ̞̟ 1,2 ̤̥ 4  ̋  ̠˫˿̩̱ʧ ̨̤̖̩̚ˍ̟, ̡̞̝ ̤̥ ̜̕ʓ̜ ̘̦̩Ǭ ǯ̠ ɖˍ̩̌ ˯̒. 

2.2.1. ̡ʓ̩̘̰ ǭ̱ʍ ɖˍƸ̜  

˭ț̱ʧŘ ̜̩ʗ̞́ ˱̥̒ ̔ĸ̡̩ ˯ǭ ̘̦̩Ǭ ǯ̠ȍ ́ɺ̘̥, Ļʜ̫̠̐́, ˿ ̫́ʠ ̠̤ ̥ ̜̩̱̒ʠ Ǫ̤̏ǳĸ˿ ̥̟̥̩ ̜́Ȥ ˿̟ʎ. 

˭ț̱ʧŘ ̜̩ʗ̞́ ̜ŗȤ ̠̘̫̚ɺ ˄Ȏ̡̖ ɛ̩̱Ȉʳ̞ ̱ʠ˿ɺ ̠̚ ɛ̱Ȉ̢ (DS), ̘̦̩Ǭ ̘̩̠̖ ˮ̞̖̒ ̤̥ Ŝ̩̜ ȥ̠̩̕ʛ ̡̤ɺ 

́̐  ̖(GN) ɖ˖̔̚ ̤˫ĸ̔ ɕ̒ ʨ̨̤̟̞̒ĸ ̘̥̒ 2.2 ̡ ṟ̌ʧ ̔ĸ̡̩ ˯̒. ̠̘̫̚ɺ ˄Ȏ̡̖ ̘ʚ̘̩̠̖ ̱˿ˡƶ̢̩̌ ɖʡ̔̚ 

˄ǭ̞̜ĸ ̤̥ Ŝ̩̜ȥ̠̩̕ʛ ̡̤ɺ ̠ʎ̨̤ǯ̡ ˯ɻǝ̜ 2.1 ˍ  ˱Ȍʚ̘Ǭ ˿̟ ˯̒. 

 



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   28 

̡ř ̡2.2: ̜ ̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ˭Ȍ̞̟ 1, 2 ̤̥ 4 ̜ŗȤ ̠̘̫̚ɺ ˄Ȏ̡̖ ̘ʚ̘̩̠̖ ̱˿ˡƶ̢̩̌ 

˭Ȍ̞̟ ̘̦̩̒ Ǫ̤̏ǳĸ˿  ̞ ɛ̩̱Ȉʳ̞ ̱ʠ˿ɺ 

̠̚ɛ̱Ȉ̢̞ 

Ŝ.̩ȥ. ̡̤ɺ 

́̐  ̖

̜̥ ̖̟́ ̛̤̩, ̖ ̟́ 

̛̤̩ ̱̥ˢ ɛ̩̱Ȉʳ̞ 

̛̤̩  

˭Ȍ̞̟ 1 
(˿̡̎̒ ˄̌ 

ɼʚ̜́) 

̨̤̖̩̚ˍ̟ ̘̦̩̒ 
 

́ɺ̘̥ 
 

̜̥ ̟ 5 ̜̥̟ ɛ̩.̤. 

́ɺ̘̥ 18 ́ɺ̘̥ ɛ̩.̤. 

́ɺ̘̥ ̜ .̖.̤. 

ɻȧ̡Ȥ̱́ˡ̎ 4 ɻȧ̡Ȥ̱́ˡ̎ ɛ̩.̤. 

˭Ǭ̖̒́ʠ̠ 12 ˭Ǭ̖̒́ʠ̠ ɛ̩.̤. 

ɼʚ̜́ 16  ɼʚ̜́ ɛ̩.̤. 

˭Ȍ̞̟ 1 
(˿̡̎̒ ˄̌ 

ɼʚ̜́) 

̨̤̖̩̚ˍ̟ ̘̦̩̒ 
 

́ɺ̘̥ 
 

ɼʚ̜́ ɼʚ̜́ ɛ̩.̤. 

Ȍʪ̠ɖƷ̞ 2 Ȍʪ̠ɖƷ̞ ɛ̩.̤. 

̡̞̝ ̘̦̩̒ Ļʜ̫̠̐́ ˭̠ʧ̡ 7 ˭̠ʧ̡ ɛ̩.̤. 

̖̩̟ɺ̜̠ 9 ̖̩̟ɺ̜̠ ɛ̩.̤. 

ʩ̟ʇ̱̟́̔ 6 ̱̘ˡʠ̡̥̱̠́ ɛ̩.̤. 

̱̘ˡʠ̡̥̱̠́ 14 

Ļʜ̫̠̐́ 6 Ļʜ̫̠̐́ ɛ̩.̤. 
̤  ̥ Ļʜ̫̠̐́ 
̜.̖.̤. 

˭Ȍ̞̟ 2 
(˭̱ʄɘ̨̤̤ ̤̪̚Ȍ 
̜̩ʗ̞́) 

̨̤̖̩̚ˍ̟ ̘̦̩̒ 
 

́ɺ̘̥ 
 

ɼʚ̜́ 13 ɼʚ̜́ ɛ̩.̤. 

̤̟́̚ɽ̡ ̘̦̩̒ ˿̫́ʠ̠ ̡̟˿̩̱̘ˡ̠ 3 ̡̟˿̩̱̘ˡ̠ ɛ̩.̤. 

˭Ȍ̞̟ 4 
(Ļʜ̐ ̫́ ̠ ˄̌ 

̔ʇʠ̠) 

̡̞̝ ̘̦̩̒ Ļʜ̫̠̐́ Ļʜ̫̠̐́ 1 Ļʜ̫̠̐́ ̜ .̖.̤. 

̜ʠ̡̠ɖƷ̞ 7 Ļʜ̫̠̐́ ɛ̩.̤. 

̡̜̩̜̒́ 9 ̡̜̩̜̒́ ɛ̩.̤. 

˱ɧ́̚ɽ̡ 14 ˱ɧ́̚ɽ̡ ɛ̩.̤. 

ʚȍ̜́ 5 ʚȍ̜́ ɛ̩.̤. 

̜̕ʓ̜ ̘̦̩̒ ̜̩̱̒ʠ  ̱́ʠ̡̱̠ 10 ̱́ʠ̡̱̠ ɛ.̩̤. 

̔ʇʠ̠ 4 ̔ʇʠ̠ ɛ.̩̤. 

˹˿ǯ̡ 4 4 18 163 17 

̜.̖.̤. (MC ) - ̜ ̥ ̖̟́ ̛̤̩ (̘̦̩Ǭ ̘̩̠̖ ˮ̞̖̞̒) 

̖.̤. (UC) ɀ ̖ ̟́ ̛̤̩ (̘̦̩Ǭ ̘̩̠̖ ˮ̞̖̞̒) 

ɛ.̩̤.ɀ ɛ̩̱Ȉʳ̞ ̛̤̩ (̘̦̩Ǭ ̘̩̠̖ ˮ̞̖̞̒) 

 

2.2.2. ̡ʓ̩̘̰ ǭ ɖʚ-̤ ̪̠ˆ̜ (Project layout plan )  

̱̜̜ ˭ț̱ʧŘ ̜̩ʗ̱́ʍ ˭Ȍ̞̟̞Ȥˍ ɽʣ Ȍ́ Ḻ̠́ˢɼ̌ʗ 136.9 (˿ ̡̎̒ ˄̌ ̔ʇʠ̠ ̔ĸ̡̩) Ĺ. ̱ ̜̜ ˭ț̱ʧŘ ̜̩ʗ̱́ʍ 

̘Ȉ̕ǭ ˭Ȥ̒ʗ ˏ̡̜̩ʜ 3 ĸ (˿̡̎̒, ɼʚ̜́ ˳ǯ̟-ʨʠ̡Ǭ̒ ̤̥ ̱̘ˡǯ̥̪̟), ˭̱ʄɘ̨̤̤ ̜˫̤Ȥț̞ ̤̥ ̱̤ˠ̡̩ ˭Ȥ̒ʗ 

ˏ̡̜̩ʜ 11 ĸ ̔ ̱̠̤ ˭Ȥ̒ʗ ˏ̡̜̩ʜ 14 ĸ ̡̘Ǯ. ˹ĸ ˹ĸ ˭Ȥ̒ʗ ˏ̡̜̩ʜ ɖ˖̔̚ ʨ̨̤̟̒ ̘̥̒ 2.3 ̡ṟ̌ʧ ̔ĸ̡̩ ˯̒. 

 



 

˭̡̤̩̖ ̘̩ʚ̤ʚ˿ ̠̘̫̚ɺ ˯́ʏɺ ̡̩ʗ̡̩̒ - ̱ ̞ˢƍ̒ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̞ -˿̡̎̒ ˄̌ ̔ʇʠ̠ (˭Ȍ̞̟ 1, 2 ̤ ̥ 4)   29 

̡ř ̡2.3: ̜ ̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ ˭Ȍ̞̟ 1,2 ̤̥ 4 ˍ ˭Ȥ̒ʗ ˏ̡̜̩ʜ ɖ˖̔̚ ʨ̨̤̟̒ 
Ȥ˭̒ʗ ˏ̡̜̩ʜ 

ɖˍ̩̌ ˯ǭ ̨̤̩̖̓  
˿̡̎̒ ˄̌ Ȏ̟ 
(0.000 Ḻ̠́ˢɼ̟̌) 

˭Ȥ̒ʗ ˏ̡̜̩ʜ̱ʧ 

̨̡̡̛̤̩̞ 
̤ɺ̚Ȥ̕ ̡̖ ̜̩ʗ̞́/̜̩ʗ́ 

˿̡̎ ̒
0.000 

̘Ȉ̕ǭ ˭Ȥ̒ʗ ˏ̡̜̩ʜ̡ ɖ̌̒ ̡̟̌ʪɺ ˭ț̱ʧŘ ̜̩ʗ̞́ ̤̜́  

́ɺ̘̥ 
11.3 

̱̤ˠ̡̩ ˭Ȥ̒ʗ ˏ̡̜̩ʜ̡ ́ɺ̘̥ - ɻȧ̡Ȥ̱́ˡ̎ ̡̖ ̜̩ʗ̞́ ̤̜́ 

̱ʧ̞Ȥ̱́ˡ̎ 
22.0 

̱̤ˠ̡̩ ˭Ȥ̒ʗ ˏ̡̜̩ʜ̡ ̱ʧ̞Ȥ̱́ˡ̎-ʜ̡Ȥ̡̪ʠ̠  (B445)  ̜ ̩ʗ̞́ 
̤̜ ́

ɼʚ̜́ ̔Ļ̐ 
33.37 

̱̤ˠ̡̩ ˭Ȥ̒ʗ ˏ̡̜̩ʜ̡ ɼʚ́-̜ȌʪʣɖƷ̞-ɼ́ɽ̡ ̜̩ʗ̞́ ̤̜́  

ɼʚ̜́ ˳ǯ̟ 
37.8 

̘Ȉ̕ǭ/̱̤ˠ̡̩ ˭Ȥ̒ʗ 
ˏ̡̜̩ʜ̡ 

˭̱ʄɘ̨̤̤ ̤̪̚Ȍ ̜̩ʗ̞́ ̤̥ ̨̘̤̞̩̠-ŗʚ˳ʠ̠ 
̜̩ʗ̞́ ̤̜́  

˭̱ʄɘ̨̤̤ 
47.1 

̜˫̤ȤȌ ˭̱ʄɘ̨̤̤-Ļʜ̫̠̐́ ̜̩ʗ̞́ (A006) 

̖̩˿̠́ɽ̡  
55.5 

̱̤ˠ̡̩ ˭Ȥ̒ʗ ˏ̡̜̩ʜ̡ ˭̠ʧ-̡̔ ɺ̨̘̪̠̪̤̤ (B008) ̜̩ʗ̞́ ̤̜́ 

̱̘ˡǯ̥̪̟ 
62.8 

̘Ȉ̕ǭ ˭Ȥ̒ʗ ˏ̡̜̩ʜ̡ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ̱́ʍ ˭Ȍ̞̟ 3 ̤̜́  (ȧ̡̟ 
˭ț̱ʧŘ ̤̪̚Ȍ̞) 

̔ɺ̱̚ˡĸ˿ 
70.4 

̱̤ˠ̡̩ ˭Ȥ̒ʗ ˏ̡̜̩ʜ̡ ˭̱ʄɘ̨̤̤ -Ļʜ̫̐́-̠ǳĻ̩̜̠̞̐ (A006) 
̜̩ʗ̞́ 

Ļʜ̫̠̐́ 
75.8 

̱̤ˠ̡̩ ˭Ȥ̒ʗ ˏ̡̜̩ʜ̡ ˿ƹ̨̤̱́̒ˡ̌-Ļʜ̖̫̠́-ɘǬ̠̜̒ (A 010 ) 
̜̩ʗ̞́ 

ʚȍ̜́ 
92.6 

̱̤ˠ̡̩ ˭Ȥ̒ʗ ˏ̡̜̩ʜ̡ ̒ʠ̱́ˡ̎ɖƷ̞-̞ ̡̌Ǭ-̱̒ ̔ˡ̡̝̱̠ ̜̩ʗ̞́ 

(B409) ̜ ̩ʗ̞́ 
̜̪ʠ˄ʚɘ̟ 101.9 

 
̱̤ˠ̡̩ ˭Ȥ̒ʗ ˏ̡̜̩ʜ̡ ˭̱ʄɘ̨̤̤-Ļʜ̫̐́-̠ǳĻ̩̜̠̞̐ (A006) 

̜̩ʗ̞́ 
̱́ʠ̡̱̠ 

115.4 
̱̤ˠ̡̩ ˭Ȥ̒ʗ ˏ̡̜̩ʜ̡ ˭̱ʄɘ̨̤̤-Ļʜ̫̐́-̠ǳĻ̩̜̠̞̐ (A006) 

̜̩ʗ̞́ 
 

̔ʇʠ̠ (A- 9) 129.5 ̱̤ˠ̡̩ ˭Ȥ̒ʗ ˏ̡̜̩ʜ̡ ȧ̡ ̟ɀ ̞ ̩̘̖̞ (A009) ̜ ̩ʗ̞́  

̔ʇʠ̠  
136.9 

̱̤ˠ̡̩ ˭Ȥ̒ʗ ˏ̡̜̩ʜ̡ ˭̱ʄɘ̨̤̤-Ļʜ̫̐́-̠ǳĻ̩̜̠̞̐ (A006) 
̜̩ʗ̞́ 

 

2.2.3. ̡ʓ̩̘̰ ǭ ɵɻ̱ʍ ˍɻ˿̩̟Ǭ̡̞  

̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ̱ʍ (CEP) ̱ ̘̠̪́Ȥʪ̱ɺ (alignment) ˭ Ȍ̞̟ 1,2 ̤̥ 4 ̱ ̜́Ȥ̜́ ̤̩̜̩̖ʓ̱̞Ȥ ̡̪Ƹ 

˯Ǭ̱Ǭ ̟̞̇̌ ˭̞Ǭ ɵɻ ɛ̱Ȉ̢ ̤̥ ˮ̞̖̒ Ĺˍ̘̞ĸ ̥̪̟ ̡̪ǉ ̡̢̱̞Ȥ ̱̘ˣȈ́ʡ˿ ˱̎ɺ ̥̟̥̩̞ ̱ʧ.  

̜̩ʗ́ ̤˫̡ʗ̖̕ ˭ț˿̩ʚ̞ ʨ˄Ȥ ̜̕ʓ̜ ˭ț̱ʧŘ ̜̩ʗ́ ̡ʓ̩̘̰ǭ ̱˿ˡʚ̱̎ˢ̱ʧ ̜̩ʗ̞́ ̤̥̩̔ ̡̖ ˅̡̜̩ (ROW) 

̥Ȏ̖̩̱̖́ ˯ǭ ˭̟̒ ˹̞̌ ˭̩̠̔ ˄̞ʣ̜ ˱̎ɺ, 1950 ˱̎ɺ ˭Ǭ̘Ǭ ˿̟ ̪́Ȧ̱ɺ ̘̖̒ (LAA) ̞̱̌Ǭ ̡̘̟̩́ȧ ˯̒. 

̡ʓ̩̘̰ ǭ̞ ˮ̟ɺ̛ Ĺʛ̜̌ ɛ̜̓ ˄̞ʣ̜ ̱Ȉ̘̠ ˭Ǭ̘Ǭ˿̟̪́Ȧ̜ ˭̡̤̩̖ ˿̟ȧ ˯̒. ˹̜ȥ̤̩ ɵɻ̞ ˭Ǭ̘Ǭ ˿ ̟̪́Ȧ̜ 

˭̡̤̩̖ ʫ ̘ˆ ̱̞ˢƍ̒ ̱˿ˡʚ̱̎ˢ̱ʧ ̡̘ǭ̖ ɵɻ̞ ̜̩ʗ́ ̤˫̡ʗ̖̕ ˭ț˿̩ʚ̱ʍ ˍɻ˿̩ʚǬ̡̞ ̤ǯ ̱ʧ. 

2.2.4. ˄̞ʣ̜ ̡ʓ̩̘̰ǭ ̤˫̟̅˿̡̠ ̤̪̠ˆɺ ̱̒ˡ̟ǯʜ  

̡ʓ̩̘̰ ǭ ˿̦̜̖̩˿̟̐ ˺˿˿̞ (PMU) ̜ŗȤ ̱̞ˢƍ̒ ˭ț̱ʧŘ ̜̩ʗ́ ˭Ȍ̞̟ ̤̥̩̔ ̤̪̠ˆɺ ̪̖̜̔̌Ǭ ̤˿̨̤˿̟ ˭̡̤Ȥ̡ 
˯̒. ̔ʗʳ̞ ̨̥̟̤˿̡̎ʠ ̤̥ ˭Ȥ̒ʗˏ̡̜̩ʜ ̤̪̠ˆɺ ˯ɻǝ̜ 2.5 ̤̥ 2.6 ˍ ̔ĸ̡̩ ˯̒. ɵɻ̞ ˭Ǭ̘Ǭ˿̟̪́Ȧ̜ ̜˫Ǯʜ 

6 ĸ ̤̥̩̔ ˱̤̠̤̖̎ ̘ʚȌ ɘ˘ʠ ̱˿ˡʚ̱̎ˢ̡ĸ Ȍ̱Ŗ ˄Ȏ˿̟ȧ ˯̒.  (˭̱ʄɘ̨̤̤ ̤̪̚Ȍ ̜̩ʗ̞́ ̤̥̩̔ ˹̞ ̜˫Ǯʜ 2 Ĺ)  
   
˭ț̱ʧŘ ̜̩ʗ̞́ ˹̤ʫ ˱ȌĹʛ̜ĸ (elevated structure ) ̱ ̠̤ Ļ˘ȧ ̜̒ ̘̩̠ɺ (viaducts), ̘̩̠ɺ, ̱̚ˢĸĻ ̤̥ ̨̘̤ 
ɖ̟ʫ ̪̚ɻ ̛̩ʨ̱̞̒Ȥ ˱Ȍ˿̱̟ȧ ˯̒. ̤̪̠ˆɺ ̱̒ˡ̟ǯʜ ̡̠ ̤̩̟̩˫̢̞ ̡ř̡ 2.4 ̱  ˱Ȍʚ̘Ǭ ˿̟ ˯̒.  ɼʚ̜́ ȍ ̱̤ˠ̡̩ 
ɛ̱ Ȉ̢̞ĸ (service area) ̤ ̪̠ˆɺ ˿̟ ˯̒. ˹̜ ̡ʔ̥̞Ȥ ̡̠ ʨ̨̤̟̩̒Ǭ̜˿ ̱ʠ̖̞̀ĸ ˯ɻǝ̜ 2.4 ˍ ̠̩̚ȍ ˯̒.  
 

 
̡ř̡ 2.4: ˄ ̞ʣ̜ ̡ʓ̩̘̰ǭ ̤˫̟̅˿ ̡̠ ̤̪̠ˆɺ ̱̒ˡ̟ǯʜ  








































































































































































































































































































































