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Use HSPF model that investigate rain identity of flow imitate ffect 

- example is pei shih his. 
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中文摘要中文摘要中文摘要中文摘要    

ӧ౜Ϟޗޑ཮္Ǵӄౚޑ਻ংᙯᡂቃਗ਼ᡣךॺ׳уᜤа

ຬભረ॥ǵຬભᗮ॥ǵεӦ᎜ǵޑᄗ਻ংᡂϯǴ࣬ᝩр౜׬

ဃᓻ౜ຝǵϸဃᓻ౜ຝ฻᠍ߟ্ؠϐΠǴӄШࣚ೿ΓЈඌඌǶ

Н৤ᛈࢂࠅਔ໔ࢤǴΠ΋ݩ௃ޑલНǵज़Нܭਔ໔ೀࢤ΋߻

ᅈೀރࢫࢻܭᄊǵᆙᖏݞοޑΠෞࠤѱ࣬ᝩవНǴ೭೿Եᡍ

๱ךॺНճΓ၀ӵՖӧ೭ኬཱུᆄ਻ংΠ຾ՉНճ೛ࡌࡼޑࡼ

ᆶ೛ीǶ 

ҁࣴزа٬Ҕ BASINS ύޑ HSPFኳԄ຾Չ౗ۓᡍ᛾ځ

HSPFୖኧǴӆӭԛঅୖׯኧځ٬ᡂࣁၨᆒዴࡕջ຾Չ௃ნϩ

ໆ໣ύࠠԜΟεᜪߘໆѳ֡ࠠǵߘໆ७ኧᡂϯࠠǵߘǴа݋

௃ნ຾ՉኳᔕǴ຾Զளډӧόӕ௃ნኳԄΠफ़ߘໆޑᡂϯჹ

 .ቹៜǶޑໆቚ෧ᡂϯ೷ԋࢬ

җ௃ნኳᔕрࢬޑໆኧॶёբрԜ่ፕǴԃफ़ߘໆޑӭ

ჲჹࢬໆޑᡂϯэΑΜϩख़ाفޑՅǶҗҁࣴ٬܌زҔϐ௃

ნΠёளޕǴׯᡂԃफ़ߘໆޑӭჲ཮ޔௗቹៜࢬډໆޑᡂ

ϯǴಃ΋ᜪߘໆ७ኧቚ෧ࠠύࢬໆԖܴᡉޑᒿϐᡂϯǹಃΒ

ᜪߘໆѳ֡ࠠύࢬໆܴᡉளКচߘۈໆΠࢬޑໆϿΑ೚ӭǹ

ಃΟᜪߘໆ໣ύࠠύё࣮рߘໆᔈКҁࣴ܌ز೛ۓϐ௃ნ׳

уཱུᆄ໣ύ׳ܭอޑਔ໔ϣǴۈϐ׎ԋ׳εࢬޑໆኧॶǶ 

 

 

 

 

 

 

 

 

 

關鍵字關鍵字關鍵字關鍵字：：：：北勢溪、流量模擬、HSPF(Hydrological Simulation Program Fortran) 

 



運用 HSPF模式探討降雨特性分佈對流量模擬之影響─以北勢溪為例 

                                    2       逢甲大學學生報告 ePaper(2011年) 

AbstractAbstractAbstractAbstract    

In these years, global weather turns into a huge different 
change, so it's hard to predict the weather accurately. 
Furthermore, the natural disasters (such as: typhoons, hurricanes, 
earthquakes, El Nino and anti-El Nino) make people fill with 
panic all around the world. In previous period, we might be 
caught in situations of water shortages and water restricts, but in 
the next period, we may have to face the problems of reservoir in 
full and the water shortages of the cities which near the rivers. 
The problems above all are making a test to us who work in the 
Water Resources Engineering how to establish and design the 
buildings in the extreme weather. 

In this study, after taking the HSPF (Hydrological 
Simulation Program Fortran) and then Proofreading parameters 
to be more accurately, I will do the analysis and simulate for 
three situations to get the inflation of raining and flow. 
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΋ǵق߻ 
1.1  ୏ᐒز୏ᐒࣴز୏ᐒࣴز୏ᐒࣴزࣴ

ӧ౜Ϟޗޑ཮္Ǵӄౚޑ਻ংᙯᡂቃਗ਼ᡣךॺ׳уᜤа׬ᄗ਻ংᡂϯǴ࣬ᝩ

р౜ޑຬભረ॥ǵຬભᗮ॥ǵεӦ᎜ǵဃᓻ౜ຝǵϸဃᓻ౜ຝ฻᠍ߟ্ؠϐΠǴ

ӄШࣚ೿ΓЈඌඌǶѠ᡼ᗨឦӭߘӦ୔ǴՠҗܭӦ׎ǵӦ༈ᆶ਻ংޑቹៜǴᏤठ

Нၗྍޑᆅ౛ᆶፓଛߚதόܰǶѠ᡼Ӧ୔НၗྍޑၮҔЬा٩᎞Н৤ǵᡘ൓ٰᝏ

ᆽНྍǴаٮᒡ҇ғǵၭ཰ǵπ཰ӚҔНϐሡ؃Ƕ߻΋ࢤਔ໔ೀܭલНǵज़Нޑ

௃ݩǴΠ΋ࢤਔ໔ࢂࠅН৤ᛈᅈೀރࢫࢻܭᄊǵᆙᖏݞοޑΠෞࠤѱ࣬ᝩవНǴ

೭೿Եᡍ๱ךॺНճΓ၀ӵՖӧ೭ኬཱུᆄ਻ংΠ຾ՉНճ೛ࡌࡼޑࡼᆶ೛ीǶ 

1.2  ޑҞزࣴޑҞزࣴޑҞزࣴޑҞزࣴ

ҁࣴزа BASINSύޑ HSPFኳԄ຾ՉࣴزǴаᡂϯफ़ࠠߘᄊٰ௖૸ᡂϯࡕ

ჹࢬໆኧॶ܌೷ԋޑቹៜ຾Չϩ݋Ǵவ࣬ӕޑ਻ຝၗ਑ϐΠǴբрၨܭ಄ӝჴሞ

ч༈ྛࢬୱϐНЎރᄊޑНЎୖኧǴӆаԜୖኧ຾Չ౗ۓᡍ᛾Ǵаዴߥ຾ՉӚᅿ

ᜪޑ௃ნϩ݋ਔǴёаளډၨࣁᆒྗࢬޑໆኧॶǴ຾ԶΑှࢬໆଯঢ়ኧॶаٛጄ

 Ƕ্ؠ

ΒǵЎ᝘ӣ៝ 
2.1 फ़ߘჹࢬໆޑቹៜफ़ߘჹࢬໆޑቹៜफ़ߘჹࢬໆޑቹៜफ़ߘჹࢬໆޑቹៜ 

ჹफ़ߘᆶрޑࢬᙯඤၸำǴӧНЎᏢ΢ԜᜪޑኳԄ࣬྽ӭǴԶᙖҗߘНࢬ୏

ϐނ౛߾ݤǴᆶᙁൂϐफ़ߘрࢬၸำٰኳԄϯǴ൩ૈεठΑှځрࢬ౜ຝǴаԜ

ᢀᗺࡌᄬϐрࢬኳԄջࣁၮ୏ݢኳԄǶ (஭໩ԮǴ2004) 

ဤ୯ᑫ(1992)ϩߘ݋ໆઠၗ਑ຬၸ25ԃޑ૶ᒵࡋߏǴว౜όፕࢂӄԃයǵН

Ўԃයǵ࢏Нය܈ᙦНයԶقǴѠ᡼Ӧ୔ᐕԃٰߘໆޑᡂϯևሀ෧ᖿ༈ǶऩԵቾ

ೱௗ20ǵ30ǵ45ǵ60Ϸ90Вޑᐕԃٰനλफ़ߘໆᖿ༈Ǵ߾ύ೽Ӧ୔և೴ԃሀ෧ޑ

ᖿ༈Ǵࠄ೽Ӧ୔ܭ߾ೱុ60ВϷ90Вև౜ၨܴᡉሀ෧ᖿ༈ǴԶч೽Ӧ୔߾ᆶࠄ೽

Ӧ୔࣬ϸǴ྽ೱុϺኧຫߏਔځሀ෧ᖿ༈ຫόܴᡉǴᡉҢࠄ೽ଳײၨч೽ᝄख़Ъ

 ໆԖ೴ԃ෧Ͽϐᖿ༈Ƕߘ
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2.2 Ӧ׎ჹࢬໆޑቹៜӦ׎ჹࢬໆޑቹៜӦ׎ჹࢬໆޑቹៜӦ׎ჹࢬໆޑቹៜ 

Haase et al.(2007) ࡰрׯᡂβӦճҔ཮෧Ͽ໣Н୔ޑᆽНૈΚǴό೸Нय़ᑈ

οᕴݞғǴౢࢬ೵߄ᘉ஭ǴᏤठβᝆΕᅖ౗եǴቚуӦុ࡭(೛ࡌǵϦӅނᑐࡌ)

НᡏΨᒿϐගଯǶCao et al.(2009)ǴӧફՋើزࣴޑǴ྽෌೏ᅿᜪᡂ׳Ǵচۈහ

݅ᡂԋ૛Ӧ܈ѦٰނᅿǴᏤठᇃวණໆफ़եǴᕴНౢໆǵ୷ࢬቚуǶ 

ၸѐޑफ़ߘ೵ࢬኳԄӧཱུᆄफ़НచҹΠεӭ۹ౣΕᅖ߄βຟНໆჹ೵ࢬኳ

ᔕϐቹៜǴচӢࢂӧၨอۯਔϐኪݩރߘΠफ़ߘமࡋεǴ໣Н୔ϐ೵ࢬϸᔈၨ

ਔΨၨۯεϐѦࡋமߘ٣ҹǴନΑफ़ߘ΋૓ኪܭόӕ܄੝ߘǶՠረ॥٣ҹϐफ़ז

ໆࢬ೵߄βຟНໆჹӦ߄ᔈԵቾΕᅖϷࡺǴߏ׳Ǵ΋૓ёၲΒԿΟВԖਔࣗԿߏ

ϐቹៜǶDutta ฻Γӧ 2000 ԃ܌຾Չረ॥٣ҹΠӄࢬୱؠࢫኳᔕࣴزᡉҢǴᅐ

Ӧࢬ(ऊ՞ᕴफ़ߘໆ 70%)ϷΕᅖ(ऊᕴफ़ߘໆ ረ॥٣ҹύനख़ाϐӦࣁޣٿ(27%

 НЎၸำǶ(ֺᅴঞǴ2004)߄

 ໆኳԄࢬໆኳԄࢬໆኳԄࢬໆኳԄࢬ 2.3

HSPFኳԄኳᔕࢬໆ٩ࣁჄϩӳϐη໣Н୔ϐНسǵࡋڵϷଯำ༊ӝࢬԿ؂

΋ޑࢤݞрαೀǴӆ٩ჄϩӳϐӚη໣Н୔ࢬޑӛܭ໣Н୔ϐрαᗺ༊໣ԋᕴр

ࣁໆǶӢࢬ HSPFኳԄჹ؂ܭ΋ࢤݞϐНుǵࡋڵǵ߄य़ᑈǵຟӸᡏᑈ฻ଷ೛ڰ

ကӧᒡΕᔞۓၗ਑Ǵࢤݞޑीᆉள܌ᜢ߯ۓڰᜢ߯ǴHSPFኳԄҗ೭٤࣬ᜢϐۓ

ޑ FTABLE ϣǴ྽ HSPFኳԄ໪຾Չ࣬ᜢНճኳᔕၮᆉਔǴёҗ FTABLE ೀᕇ

ளၗ਑Ƕ(໳✎੿Ǵ2000) 

HSPFኳԄୖኧӭЪ໣Н୔࣬ᜢၗ਑લЮǴӢԜӧኳᔕ౗ۓਔ໪ୖԵځд࣬

ᜢЎ᝘аբࣁፓ᏾ୖኧ٩ޑᏵǶፓ᏾ࢬໆ࣬ᜢୖኧਔǴёୖԵ BASINS Technical 

Note6 ύᜢܭ HSPF ኳԄύНЎǵНΚୖኧޑᄽᆉࡌ᝼ॶǶ(໳٫ችǴ2005) 
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ΟǵࣴزБݤ 

3.1     ୔ୱز୔ୱࣴز୔ୱࣴز୔ୱࣴزࣴ

ᆨᆧН৤Տܭ఩НݞЍࢬཥ۫ྛ΢ෞч༈ྛ΢Ǵӧᓫξӝࢬα΢ෞ 2.3Ϧٚ

ϐᆨᆧكǴຯᆵчѱऊ 30ϦٚǴβН৤໣Н୔ᕴय़ᑈऊ 303ѳБϦٚǴхࡴᆵ

чᑜޑᚈྛໂǵ݅ڳໂǵҡ☇ໂޑε೽ϩӦ୔Ϸཥ۫ѱϐλ೽ϩӦ୔Ǵନч༈ྛ

ЬࢬѦǴЬाЍࢬх຺ࡴങᾴྛǵߎҐቧྛ฻Ƕ 

ҁࣴעزч༈ྛࢬୱϐ୔ୱϩࣁч༈ྛ໣Н୔ǵ຺ങஙྛ໣Н୔ǵߎҐቧྛ

໣Н୔ǵᆨᆧН৤໣Н୔Ǵӵკ 1ч༈ྛࢬୱ୔ୱკ܌ҢǶ 

 

 
კ 1ч༈ྛࢬୱ୔ୱკ 
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3.2 ኳԄϟಏᆶᔈҔኳԄϟಏᆶᔈҔኳԄϟಏᆶᔈҔኳԄϟಏᆶᔈҔ 
΋໒ۈѸ໪Ӄԏ໣ډ΋ز٤ࣴ୔ୱޑ GIS࣬ᜢၗ਑(βӦճҔǵଯำǵᜐࣚ)ǵ

਻ຝၗ਑(फ़ߘǵᇃวǵྕࡋǵ॥ೲǵВ൯৔ǵᇃวණወ༈ǵ៛ᗺྕࡋǵ໦ᙟᇂ

ໆǵࢬໆၗ਑)ǴӢࣁԖΑ೭٤ၗ਑ωёаᇙբр਻ຝᔞЪֹ᏾ޑ୺Չ basinsǶӧ

୺Չ basinsޑਔংሡӃࡌҥ΋ঁཥޑ஑ਢǴᒡΕკቫၗ਑ǴӵβӦճҔǵଯำǵ

ᜐࣚǴၩΕӃ߻ᇙբӳޑ਻ຝᔞ٠ᒡΕځᢀෳၗ਑Ǵӵ਻ຝၗ਑ǵࢬໆၗ਑Ǵӆ

ஒკቫၗ਑ǵᢀෳၗ਑༊Ε HSPFǴ୺Չ Win-HSPFǴӵᒧ᏷ኳᔕ໨ҞǵᒡΕୖ

ኧǴനࡕᇙკᆶ಍ीϩ݋Ǵӵკ  ҢǶ܌ำკࢬ2

 

კ 2  ำკࢬ
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3.3 ௃ნ೛ी௃ნ೛ी௃ნ೛ी௃ნ೛ी 
җკ 3௃ნϩࢬ݋ำკёޕ௃ნϩ݋ϩࣁΟεᜪǴಃ΋εᜪߘࣁໆԋ७ኧᡂ

ϯࠠǴЬाϩٿࣁᅿǴځ΋ࣁӄ೽ߘໆ֡ቚуࣁ 2 ७ǵځΒࣁӄ೽ߘໆ֡෧ࣁ

0.5 ७ǹಃΒᜪߘໆࣁѳ֡ࠠǴࣁځᕴߘໆѳ֡Ъӕਔϩଛ؂ܭВ؂ਔǹಃΟε

ᜪߘࣁໆ໣ύࠠǴځЬाϩٿࣁεᜪǴځ΋ࣁᕴߘໆ֡ϩܭϤДǵΎДǵΖД฻

ΟঁД؂ޑВ؂ਔǵځΒࣁᕴߘໆ֡ϩܭϤДډΜ΋Д฻ϤঁД؂ޑВ؂ਔǶ 

྽עΟεᜪϖᅿ௃ნϩձач༈ྛǵߎҐቧྛǵ຺ങᾴྛΟచࢬݞѐ଺௃ნ

ኳᔕǴኳᔕр่݀ࡕӆᆶᡍ᛾բКၨջёளځޕৡ౦܄Ƕ 

 

 

 

კ 3௃ნϩࢬ݋ำკ 
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3.4 ຑ᠘ࡰ኱ຑ᠘ࡰ኱ຑ᠘ࡰ኱ຑ᠘ࡰ኱ 

ҁЎ௦ҔΠӈٿᅿ࠼ᢀࡰޑ኱຾ՉኳԄޑຑ᠘ 

(1)R-SquareǺ 

݅᎜۟(2006)ǴR2ॶ߄Ңᐱҥᡂኧ٩࣬کᡂኧϐ໔ޑᜢ߯ΚໆǴΨ൩ࢂᇥ

R-squareжࢂޑ߄΋ঁ଑ᘜኳԄှޑញૈΚǶٯӵǺӵ݀଺рٰ0.65 ࢂ่݀ޑǴ

൩߄ҢࣴزኳࠠှޑញૈΚଯၲ 65%а΢ǴR Squareޑጄൎࢂவ ډ0.0 1.0Ƕ΋

૓ԶقǴ྽ෳໆޑԾᡂኧቚуਔǴ཮Ԗଯ՗ޑ໼ӛǴΨ൩ࢂ R squareޑॶ཮ຫଯǴ

ޑࡕᗉխԜ΋౜ຝǴ΋૓཮٬Ҕፓ᏾ࣁ Adjusted R squareǴӵԜёа෧ᇸӢࣁԾ

ᡂኧঁኧቚу஥ٰ R squareᑩ๞ਏ݀Ƕ 

2

1

2

1

2

1

)
~ˆ()(

)
~ˆ()(























−−

−−
=

∑∑

∑

==

=
n

i
i

n

i
ii

i

n

i
ii

QQQQ

QQQQ

RSqr

                                Ԅ 1 

 

 ঢ়ᇤৡ(Error of peak Discharge, EQp)ࢫঢ়ᇤৡࢫঢ়ᇤৡࢫঢ়ᇤৡࢫ(2)

pobs

pobspest
p Q

QQ
EQ

−
=                                           Ԅ 2 

Ԅύ pestQ ໆ(cms)ࢬঢ়ࢫኳԄ௢՗ϐࣁ
  

    pobsQ ໆ(cms)ࢬঢ়ࢫᢀෳϐࣁ
 
 

ऩ 0>pEQ Ǵ߄ҢኳԄ௢՗ࢫঢ়ॶεܭᢀෳࢫঢ়ॶǴϸϐ߄߾ҢኳԄ௢

՗ࢫঢ়ॶλܭᢀෳࢫঢ়ॶǶ 
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Ѥǵ่݀ᆶ૸ፕ 

4.1 ኳԄ౗ۓϷᡍ᛾่݀ኳԄ౗ۓϷᡍ᛾่݀ኳԄ౗ۓϷᡍ᛾่݀ኳԄ౗ۓϷᡍ᛾่݀ 

ҁࣴزᒧҔၗ਑ֹ᏾ЪࢬໆԖܴᡉᡂϯਔයϐफ़ߘ௃׎ǴኳᔕೱុኪߘϐВ

ҐቧྛϷ຺ങྛη໣Н୔НЎୖኧߎϷᡍ᛾Ǵч༈ྛǵۓໆᡂϯǴ຾Չୖኧ౗ࢬ

౗่݀ۓӅҔ1߄НЎୖኧǶ  

 

߄ 1НЎୖኧ 

ୖኧӜᆀ ۓက ൂՏ ጄൎॶ ౗ୖۓኧॶ 

PWATERୋำԄ 

LZSN ΠቫβᝆӜက֖Нໆ in 0.01~100 1.5 

INFILT ΕᅖૈΚࡰ኱ in/hr 0.0001~100 0.04 

LSUR ᅐӦࡋߏࢬ ft 1~ none 150 

SLSUR ᅐӦ0.44 10~10-7×1 - ࡋڵࢬ 

KVARY ӦΠНрୖࢬኧ 1/in 0~ none 1 

AGWRC ӦΠНଏН౗ 1/day 0.001~0.999 0.98 

INFEXP ΕᅖϦԄࡰኧ - 0~10 2 

INFILD നεᆶѳ֡ΕᅖໆКॶ - 1~2 2 

DEEPFR ӦΠНΕୖࢬኧ - 0~1 0.1 

BASETP ୷ࢬᇃวණୖኧ - 0~1 0.02 

AGWETP ӦΠНࢬᇃวණୖኧ - 0~1 0 

CEPSC ᄒ੮ໆ in 0~10 0.35 

UZSN ΢ቫβᝆӜက֖Нໆ in 0.01~10 0.01 

NSUR ୗჱ N ॶ - 0.001~1 0.35 

INTFW ύ໔ࢬΕୖࢬኧ - 0~ none 6 

IRC ύ໔ࢬଏН౗ 1/day 1×10-30~0.999 0.5 

LZETP Πቫβᝆᇃวණୖኧ - 0~0.999 0.06 

 .ᄊރۈ߃

CEPS ᄒ੮ᓯӸໆ in 0~100 0.01 

SURS ߄य़ᓯӸໆ in 0~100 0.01 

UZS ΢ቫβᝆᓯӸໆ in 0.001~100 2.75 

IFWS ύ໔ࢬᓯӸໆ in 0~100 1 

LZS ΠቫβᝆᓯӸໆ in 0.001~100 4.5 

AGWS ࢲ୏ӦΠНࢬᓯӸໆ in 0~100 0.06 

GWVS ӦΠНࡰࡋڵ኱ in 0~100 0.01 
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җ߄ 2 ຑ᠘ࡰ኱ёаளޕǴຑ᠘ࡰ኱ύ R-Squareӧ߄ύ߄܌Ң࣬ᜢ܄ଯၲ

ԭϩϐΎΜа΢Ǵӧ 2008ԃ຺ങᾴྛޑኧॶ׳ଯၲԭϩϐΐΜѤǴӧؒԖଯ՗

 ঢ়ᇤৡ(Error of peakࢫ኱ύࡰǴԶӧຑ᠘ݩኧॶၨ಄ӝჴሞ௃ځΠǴᡉҢрݩ௃ޑ

Discharge, EQp)߄ࠅҢрǴନΑ 2007ԃч༈ྛޑኧॶаѦځдࣣࣁኳԄ௢՗ࢫ

ঢ়ॶλܭᢀෳࢫঢ়ॶǴӧԜᡉҢрځኳԄԖե՗ࢫঢ়ॶޑ౜ຝౢғǶ 

߄ 2ຑ᠘ࡰ኱ 

 ኱ 2007ԃ 2008ԃࡰୱ ຑ᠘ࢬ

ч༈ྛ 
Rsq 0.81 0.87 

Eqp 0.19 -0.44 

 Ґቧྛߎ
Rsq 0.72 0.86 

Eqp -0.3 -0.54 

຺ങᾴྛ 
Rsq 0.84 0.94 

Eqp -0.27 -0.26 

 

4.2 ௃ნϩ݋௃ნϩ݋௃ნϩ݋௃ნϩ݋ 

ҁࣴزаߘໆ७ኧᡂϯࠠǵߘໆѳ֡ࠠǵߘໆ໣ύࠠԜΟᅿᜪձޑ௃ნǴϩ

ձ຾Չԃफ़ߘໆޑ௃ნᡂϯǴӆၮҔ BASINSύޑ HSPFኳԄ຾ՉኳᔕǴ຾Զа

߄Ǵӵ่݀ځள݋ኧᏵуаϩޑኳᔕрٰځ ߄3 ߄4  ҢǶ܌5

4.2.1     ໆ७ኧᡂϯቹៜߘໆ७ኧᡂϯቹៜߘໆ७ኧᡂϯቹៜߘໆ७ኧᡂϯቹៜߘ

ໆߘԃफ़ࣁໆ७ኧᡂϯቹៜϩߘ 2७ᡂϯǵԃफ़ߘໆ 0.5७ᡂϯٿᅿǴԶځ

Бࣁݤӧ਻ຝᔞफ़ߘၗ਑ύ؂ޑВ؂ਔफ़ߘໆҗচҁޑኧॶᡂԋࣁচٰޑ 2 ७

ᆶӧ਻ຝᔞफ़ߘၗ਑ύ؂ޑВ؂ਔफ़ߘໆҗচҁޑኧॶᡂԋ؂В؂ਔफ़ߘໆᡂ

ޑচٰࣁ 0.5७Ǵӆϩձ຾Չ BASINSኳᔕࢬໆаளޣٿޕৡ౦ᆶঁځձࢬໆᡂ

ϯǶ 

4.2.2  ໆѳ֡ࠠǺǺǺǺߘໆѳ֡ࠠߘໆѳ֡ࠠߘໆѳ֡ࠠߘ

ѳ֡ࠠБࣁݤӧ਻ຝᔞफ़ߘၗ਑ύ؂ޑВ؂ਔफ़ߘໆҗচҁޑኧॶᡂԋࣁ

ԃᕴफ़ߘໆѳ֡ϩଛ؂ډВ؂ਔफ़ߘ Ǵໆӆа BASINSኳᔕࢬځໆᡂϯᆶচफ़ߘ

ໆΠԜΟ୔ୱࢬޑໆᡂϯৡ౦Ƕ 
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4.2.3     ໆ໣ύࠠ໣ύࠠ໣ύࠠ໣ύࠠߘໆߘໆߘໆߘ

໣ύࠠफ़ߘໆϩࣁ໣ύܭϤДǵΎДǵΖД฻ΟঁДᆶ໣ύܭϤДډΜ΋Д

฻ϤঁДٿᅿǴԶځБࣁݤӧ਻ຝᔞफ़ߘၗ਑ύ؂ޑВ؂ਔफ़ߘໆҗচҁޑኧॶ

ᡂԋࣁԃᕴफ़ߘໆѳ֡ԿԜΟঁДᆶӧ਻ຝᔞफ़ߘၗ਑ύ؂ޑВ؂ਔफ़ߘໆҗ

চҁޑኧॶᡂԋࣁԃᕴफ़ߘໆѳ֡ԿԜϤঁДύǴӆϩձ຾Չ BASINSኳᔕࢬໆ

аளޣٿޕৡ౦ᆶঁځձࢬໆॶᡂϯǶ 

4.3 ᆕӝКၨᆕӝКၨᆕӝКၨᆕӝКၨ 

ӧಃ΋ᜪޑ७ኧቚ෧ࠠύч༈ྛӧफ़ߘໆࣁׯ 2७ᆶ 0.5७ਔǴᕴࢬໆᆶঢ়

ॶࣣλ࣬ܭჹᔈ७ኧǹ຺ങᾴྛӧफ़ߘໆࣁׯ 0.5७ਔǴᕴࢬໆᆶঢ়ॶࣣλ࣬ܭ

ჹᔈ७ኧǴԶӧफ़ߘໆࣁׯ 2७ਔᕴࢬໆλ࣬ܭჹᔈ७ኧǴঢ়ॶ߾ε࣬ܭჹᔈ७

ኧǹߎҐቧྛӧफ़ߘໆࣁׯ 2७ᆶ 0.5७ਔǴঢ়ॶࣣλ࣬ܭჹᔈ७ኧԶᕴໆࣣε

 ჹᔈ७ኧǶ࣬ܭ

ӧಃΒᜪޑѳ֡ࠠύѳ֡ࠠࢬޑໆঢ়ॶ߈Яό፾ӝܭԜኳԄǴԶӧࢬໆᕴໆ

΢ΞԖόዴޑ܄ۓ௃ౢݩғǴࡺԜኳԄό፾Ҕܭч༈ྛࢬୱǶ 

ӧಃΟᜪޑ໣ύΟǵϤঁДࠠч༈ྛኳᔕ 2008ԃᆶ௃ნफ़ߘໆࣁׯ໣ύΟ

ঁДޑᕴࢬໆ΢߈Я࣬ӕǴԶࢬໆঢ়ॶࢂ 0.14७ޑৡຯǶҗԜёޕǴч༈ྛࢬ

ୱӧԜᜪफ़ࠠߘᄊύǴᔈ၀ཱུࣁ׳ࢂᆄωૈࢬ٬ໆᡂޑᆶኳᔕॶ࣬ৡӵԜᝌਸǶ 
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߄ 3ч༈ྛᕴ߄ 

 
ଯঢ়ॶ(cms) ᕴک(cms) ѳ֡ॶ(cms) 

ѳ֡ॶ 11.00 3242.50 8.86 

0.5७ᡂϯ 123.00 1506.90 4.12 

2७ᡂϯ 639.00 8663.40 23.67 

໣ύܭ 3ঁД 49.30 4342.10 11.86 

໣ύܭ 6ঁД 24.70 3864.40 10.56 

2007ԃኳᔕॶ 356.44 5414.80 14.84 

2007ԃჴሞॶ 299.52 6864.30 18.81 

2008ԃኳᔕॶ 347.95 4460.42 12.22 

2008ԃჴሞॶ 626.53 4686.53 12.84 

߄ 4຺ങᾴྛᕴ߄ 

 
ଯঢ়ॶ(cms) ᕴک(cms) ѳ֡ॶ(cms) 

ѳ֡ॶ 7.15 3242.50 8.86 

0.5७ᡂϯ 116.00 1506.90 4.12 

2७ᡂϯ 569.00 8663.40 23.67 

໣ύܭ 3ঁД 29.10 4342.10 11.86 

໣ύܭ 6ঁД 15.00 3864.40 10.56 

2007ԃኳᔕॶ 319.66 3479.68 9.53 

2007ԃჴሞॶ 441.66 4913.90 13.46 

2008ԃኳᔕॶ 314.00 2696.27 7.39 

2008ԃჴሞॶ 425.17 2768.46 7.59 

߄  ߄Ґቧྛᕴߎ5

 
ଯঢ়ॶ(cms) ᕴک(cms) ѳ֡ॶ(cms) 

ѳ֡ॶ 1.34 371.61 1.02 

0.5७ᡂϯ 13.00 172.10 0.47 

2७ᡂϯ 136.00 1189.40 3.25 

໣ύܭ 3ঁД 5.50 484.81 1.33 

໣ύܭ 6ঁД 2.84 438.03 1.20 

2007ԃኳᔕॶ 112.72 973.04 2.67 

2007ԃჴሞॶ 77.79 1501.73 4.11 

2008ԃኳᔕॶ 60.26 732.32 2.01 

2008ԃჴሞॶ 133.76 949.38 2.60 
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ϖǵ่ፕᆶࡌ᝼ 
5.1 ่ፕ่ፕ่ፕ่ፕ 

1.җኳᔕрࢬޑໆኧॶёբрԜ่ፕǴԃफ़ߘໆޑӭჲჹࢬໆޑᡂϯэΑΜϩख़

ाفޑՅǶ 

2.ಃ΋ᜪࣁԃफ़ߘໆ७ኧቚ෧ᜪǴч༈ྛӧԃफ़ߘໆࣁׯ 2 ७ᆶ 0.5७ਔǴᕴࢬ

ໆᆶঢ়ॶࣣλ࣬ܭჹᔈ७ኧǹ຺ങᾴྛӧԃफ़ߘໆࣁׯ 0.5७ਔǴᕴࢬໆᆶঢ়

ॶࣣλ࣬ܭჹᔈ७ኧǴԶӧԃफ़ߘໆࣁׯ 2७ਔᕴࢬໆλ࣬ܭჹᔈ७ኧǴঢ়ॶ

ࣁׯໆߘҐቧྛӧԃफ़ߎჹᔈ७ኧǹ࣬ܭε߾ 2७ᆶ 0.5७ਔǴঢ়ॶࣣλ࣬ܭ

ჹᔈ७ኧԶᕴໆࣣε࣬ܭჹᔈ७ኧǶ  

3.ಃΒᜪࣁԃफ़ߘໆѳ֡ᜪǴԜᜪࠠ߈Яό፾ӝܭч༈ྛࢬୱǴӧࢬໆঢ়ॶԖե

՗ޑ௃ݩǴځॶ࣬ৡΑऊ 37.5±6.5७Ǵࢬໆᕴໆ΢ΞԖόዴޑ܄ۓ௃ౢݩғǴ

 ୱǶࢬч༈ྛܭԜᜪࠠό፾Ҕࡺ

4.ಃΟᜪࣁԃफ़ߘໆ໣ύᡂϯᜪǴӧࢬໆଯঢ়ॶٰ࣮Οࣣޣа७ኧλځܭኳᔕচ

 Ƕݩ௃ޑᆄཱུ׳ࣁໆᔈߘफ़ځୱࢬॶǴ೭ᡉҢрч༈ྛۈ

5.2  ᝼ࡌ᝼ࡌ᝼ࡌ᝼ࡌ

1.ӵటගଯҁࣴࢎزᄬޑᔈҔሦୱϷж܄߄Ǵёӧ BASINSޑᏹբ΢ӭуځдё

 բН౛ᄽᆉǶࡋኳԄ߯а΋ᆢݢঢ়ਔё٬Ҕၮ୏ݢځӧीᆉ܈ङඳӢηǴޑૈ

2.ӧᇙբНЎୖኧਔǴёϩࣁ൳༧࣬ᜢ܄ၨଯޑ୔༧ǴϩձբрঁձϐНЎୖኧ

аቚ຾ྗዴޑࡋගϲǴૈ׳ၨࣁᆒྗޑբрځၨࣁ಄ӝ౜ݩϐࢬໆኧॶǶ 

3.ӧ௃ნϩ݋Бय़Ǵಃ΋ᜪԃफ़ߘໆ७ኧቚ෧ᜪǴёӆ௦׳ڗӭᅿ७ኧ܈ৡ౦׳

уቃਗ਼ޑ௃ნբࣁКၨϐ٩Ᏽа׳усᡉځৡ౦܄ǹಃΒᜪԃफ़ߘໆѳ֡ᜪǴ

ҁࣴزᇡࣁԜᅿᜪࠠၨ፾Ҕܭεഌࠠ਻ং୔Ǵ٠ό፾Ҕੇܭ৞ࠠ਻ং୔ǹಃΟ

ᜪԃफ़ߘໆ໣ύᡂϯᜪǴҁࣴزᇡࣁҔܭफ़ߘໆਔޜό֡ޑӦ୔཮׳у಄ӝ౜

ჴЪफ़ߘໆаᜪ՟ܭ৪ܹԄϩଛޑБݤѐ଺Кٯϩଛஒёа׳у಄ӝ౜ჴǶ 

4.ӧԜኳԄΠࢬޑໆᕴໆǴځॶၨࣁόᛙۓǴ৒ܰԖଯ՗܈ե՗ޑ౜ຝౢғǴё

ૈሡाӭуځдୖޑኧ჋၂Ǵ჋၂বᅿୖኧၨ৒ܰ௓ࢬځڋໆᕴໆޑᛙۓǶ 
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