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ABSTRACT

Regression models representing factors influencing soil and water losses from no measures plot (CK),

contour bund (CB), hillside ditch (HD), intermittent terrace (IT), and bench terrace (BT) were derived from

305 storm rainfalls collected from 3 replications of 5×20 runoff plots at Mae Sa Integrated Watershed and

Forest Land-use Project, Chiang Mai during 1980-1990.  Stepwise regression analysis indicate only storm

rainfall (Rs) significantly influenced on storm runoff (Qs) in each of all conservation measures with R2 less

than 0.5 for either linear or non-linear models.  There was no any parameter (Rs, and age of plot, A) meet

statistical criteria for Qs in annual prediction basis.  In determining sediment concentrations from plot (S),

Rs and Qs significantly influenced on strom sediment yield (Ss) either in linear or non-linear multiple regresion

but with R2 ranges from 0.3972-0.7267.  Age of erosion control measures shows insignificant influence on

soil erosion.  In annual basis, there was no factor significantly influence on erosion prediction.
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∫∑§—¥¬àÕ

·∫∫®”≈Õß§≥‘µ»“ µ√å· ¥ßÕ‘∑∏‘æ≈¢Õß

ªí®®—¬ ”§—≠∑’Ë¡’º≈µàÕ°“√ Ÿ≠‡ ’¬¥‘π·≈–πÈ”®“°·ª≈ß

∑¥≈Õß∑’Ë‰¡à„™â¡“µ√°“√Õπÿ√—°…å„¥ Ê (check plot,

CK) ®“°æ◊Èπ∑’Ë∑”§—π¥‘π√—∫πÈ”¢Õ∫‡¢“ (contour bund,

CB) ∑”§—π§Ÿ¢Õ∫‡¢“ (hillside ditch, HD) ∑”¢—Èπ

∫—π‰¥¥‘π·∫∫‰¡àµàÕ‡π◊ËÕß (intermittent terrace, IT)

·≈–∑”¢—Èπ∫—π‰¥¥‘π·∫∫µàÕ‡π◊ËÕß (bench terrace, BT)

æ—≤π“®“°¢âÕ¡Ÿ≈∑’Ë‰¥â®“°·ª≈ß∑¥≈Õß¢π“¥ 20x5 µ√.¡.

®”π«π 3 ´È”®“°®”π«πΩπµ° 305 §√—Èß „π∫√‘‡«≥

‚§√ß°“√®—¥°“√≈ÿà¡πÈ”·¡à “ ®—ßÀ«—¥‡™’¬ß„À¡à √–À«à“ßªï

æ.».2523-2533 ‚¥¬„™â°“√«‘‡§√“–Àå ¡°“√∂¥∂Õ¬

æÀÿ§Ÿ≥·∫∫§—¥ÕÕ° (stepwise regression analysis)

º≈ª√“°Æ«à“ ‡©æ“–ª√‘¡“≥Ωπ∑’Ëµ°·µà≈–§√—Èß (Rs)

‡∑à“π—Èπ ∑’Ë¡’º≈Õ¬à“ß¡’π—¬ ”§—≠µàÕ°“√‡°‘¥πÈ”∫à“Àπâ“¥‘π

(Qs) „π·ª≈ß∑’Ë¡’¡“µ√°“√Õπÿ√—°…å¥‘π·≈–πÈ”·∫∫µà“ß Ê

‚¥¬¡’§à“ R2 µË”°«à“ 0.5 ‰¡à«à“®–„™â·∫∫®”≈Õß‡™‘ß

‡ âπµ√ßÀ√◊Õ‰¡à‡™‘ß‡ âπµ√ß (non-linear) ‰¡à¡’ªí®®—¬„¥Ê

 “¡“√∂„™âæ¬“°√≥å§à“ª√‘¡“≥πÈ”∫à“Àπâ“¥‘π√«¡∑—Èßªï‰¥â

ª√‘¡“≥Ωπµ°·µà≈–§√—Èß (Rs) ·≈–πÈ”∫à“Àπâ“¥‘π∑’Ë‡°‘¥

¢÷Èπ·µà≈–§√—Èß∑’ËΩπµ° (Qs) ¡’Õ‘∑∏‘æ≈µàÕ°“√‡°‘¥

µ–°Õπ„π·µà≈–√Ÿª·∫∫¢Õß°“√Õπÿ√—°…å¥‘π·≈–πÈ”

Õ¬à“ß¡’π—¬ ”§—≠ ‚¥¬¡’§à“ R2 Õ¬Ÿà√–À«à“ß 0.3972-

0.7267 Õ“¬ÿ¢Õß¡“µ√°“√Õπÿ√—°…å¥‘π·≈–πÈ”‰¡à· ¥ß

º≈Õ¬à“ß¡’π—¬ ”§—≠µàÕ°“√ Ÿ≠‡ ’¬¥‘π ·≈–‰¡à¡’ªí®®—¬

„¥‡≈¬∑’Ë¡’Õ‘∑∏‘æ≈Õ¬à“ß¡’π—¬ ”§—≠µàÕ°“√æ¬“°√≥å

ª√‘¡“≥µ–°Õπ√“¬ªï

§”π”

¡“µ√°“√Õπÿ√—°…å¥‘π·≈–πÈ”‡™‘ß°≈ (mechanical

soil erosion control) ‰¥â¡’°“√ª√–¬ÿ°µå„™â≈¥°“√™–

≈â“ßæ—ß∑≈“¬¢ÕßÀπâ“¥‘π∫πæ◊Èπ∑’Ë∑’Ë¡’§«“¡≈“¥™—π Ÿß Ê

„πÀ≈“¬ª√–‡∑» ¥—ß∑’Ë Moldenhauer and Hudson

(1988) ‰¥â√«∫√«¡‰«âÕ¬à“ß≈–‡Õ’¬¥ „πª√–‡∑»‰∑¬π—Èπ

Sheng et al. (1981) ‰¥â∑”°“√»÷°…“„π‚§√ß°“√

∑¥≈Õß®—¥°“√≈ÿà¡πÈ”·¡à “ ‚¥¬„™â¡“µ√°“√·∫∫µà“ß Ê

æ∫«à“ „πªï·√°π—Èπ∑ÿ°¡“µ√°“√≈¥°“√ Ÿ≠‡ ’¬¥‘π‰¥â

°«à“§√÷Ëß ·µà°Á‰¡à¡’°“√»÷°…“‡æ◊ËÕ √â“ß ¡°“√æ¬“°√≥å

·µàÕ¬à“ß‰√ ∑—Èßπ’È°Á¥â«¬«—µ∂ÿª√– ß§å‡æ’¬ß‡æ◊ËÕ≈¥∑—Èß

ª√‘¡“≥πÈ”‰À≈∫à“Àπâ“¥‘π·≈–µ–°Õπ„π‡«≈“‡¥’¬«°—π

‡∑à“π—Èπ ‚¥¬∑—Ë«‰ª·≈â«°“√À“·∫∫®”≈Õß§≥‘µ»“ µ√å

‡æ◊ËÕ„™â§“¥§–‡π°“√ Ÿ≠‡ ’¬¥‘π·≈–πÈ”®“°æ◊Èπ∑’Ë∑’Ë„™â

¡“µ√°“√Õπÿ√—°…åµà“ß Ê ¡—°‰¡à§àÕ¬°√–∑”°—π  à«π

¡“°®–À“„π≈—°…≥–§«“¡ —¡æ—π∏å√–À«à“ß°“√™–≈â“ß

æ—ß∑≈“¬°—∫æ“√“¡‘‡µÕ√å«—¥æ≈—ßß“π¢ÕßΩπ À√◊ÕπÈ”

‰À≈∫à“Àπâ“¥‘π ‡™àπ Gumbs et al. (1985) ‰¥â √â“ß

 ¡°“√∂¥∂Õ¬‡™‘ß‡ âπµ√ß√–À«à“ß°“√ Ÿ≠‡ ’¬¥‘π (soil

loss) °—∫ KE>1, AIm ·≈–EI30  ”À√—∫∫√‘‡«≥∑’Ë¡’

§«“¡≈“¥‡∑µ—Èß·µà 11-52% ‚¥¬ ¡°“√„Àâ§à“ r Õ¬Ÿà

√–À«à“ß 0.494-0.978 °“√»÷°…“Õ—µ√“°“√™–≈â“ß

‡π◊ËÕß®“°πÈ”∫à“Àπâ“¥‘π∑—Èß„π°√≥’∑’Ë¡’Ωπµ°æ√âÕ¡°—π

‰ª·≈–ΩπÀ¬ÿ¥µ°„πÀâÕß∑¥≈Õß‡æ◊ËÕÀ“§«“¡ —¡æ—π∏å

√–À«à“ßµ–°Õπ„ππÈ”∫à“Àπâ“¥‘π (Qo) °—∫ª√‘¡“≥πÈ”

∫à“Àπâ“¥‘π (q) ·≈–§«“¡≈“¥‡∑ (s)‰¡à«à“®–‡ªìπ¥‘π

™π‘¥„¥®–¡’√Ÿª·∫∫¢Õß ¡°“√‡ªìπ Qo=e
a.qb.sc ‚¥¬

®–„Àâ§à“ R2 Õ¬Ÿà√–À«à“ß 0.49-0.91 (Quansah, 1985)

÷́ËßºŸâ»÷°…“°≈à“««à“¢÷ÈπÕ¬Ÿà°—∫¢π“¥¢Õß‡¡Á¥¥‘π (grain size)

‡ªìπ ”§—≠ „π°√≥’∑’Ëæ◊Èπ∑’Ë¡’§«“¡≈“¥™—πµË” Ωπ®–

‡ªìπµ—«°“√ ”§—≠„π°“√æ—¥æ“µ–°Õπ ·µà∂â“§«“¡

≈“¥‡∑ ŸßπÈ”∫à“Àπâ“¥‘π®–¡’∫∑∫“∑ Ÿß°«à“

„πª√–‡∑»Õ‘π‡¥’¬ Bhardwaj et al. (1985)

‰¥â»÷°…“ À —¡æ—π∏å√–À«à“ßπÈ”∫à“Àπâ“¥‘π∑’Ë‡°‘¥¢÷Èπ

·µà≈–§√—Èß‡¡◊ËÕ¡’Ωπµ°„πæ◊Èπ∑’Ëª≈Ÿ°¢â“«‚æ¥∑’Ë¡’§«“¡

≈“¥‡∑ 4 ‡ªÕ√å‡´πµå ·≈–¡’°“√¬°√àÕßª≈Ÿ°¢â“«‚æ¥

„Àâ¡’√–¬–Àà“ß√–À«à“ß·∂« ·≈–¿“¬„π·∂«µà“ß°—π 4

√–¬–Àà“ß ‰¥â ¡°“√πÈ”∫à“Àπâ“¥‘π°—∫πÈ”Ωπ„π
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≈—°…≥– ¡°“√‡ âπµ√ß∑’Ë„Àâ§à“ r  Ÿß°«à“ 0.9 ·≈–æ∫

«à“§à“ intercept (a) ≈¥≈ß®“° 5.6 ‡À≈◊Õ 5.0 ·≈– slope

(b) ≈¥≈ß®“° 0.65 ‡À≈◊Õ 0.50 ‡¡◊ËÕ√–¬–Àà“ß¢Õßµâπ

¿“¬„π·∂«∂’Ë¡“°¢÷Èπ ·¡â√–¬–Àà“ß¢Õß·∂«®–‡æ‘Ë¡¡“°

¢÷Èπ°Áµ“¡

°“√»÷°…“¥—ß°≈à“«π’È· ¥ß„Àâ‡ÀÁπ«à“ ¡“µ√°“√

Õπÿ√—°…å¥‘π·≈–πÈ”‡™‘ß°≈ ‡™àπ °“√¬°√àÕßµ“¡·∂«

‡ âπ√–¥—∫ ·≈–°“√ª≈Ÿ°æ◊™¡’º≈µàÕ°“√‰À≈∫à“Àπâ“

¥‘π·≈–µ–°Õπ ·µà°“√«‘‡§√“–ÀåÀ“·∫∫®”≈Õß‡æ◊ËÕ

§“¥°“√≥å«à“ ¡“µ√°“√µà“ß Ê ¥—ß°≈à“« ®–¡’

ª√– ‘∑∏‘¿“æ·µ°µà“ß°—πÕ¬à“ß‰√ ‡¡◊ËÕ¡’Ωπµ°„π

√–¥—∫µà“ß Ê ¬—ß‰¡à§àÕ¬¡’°“√»÷°…“°—π¡“°π—° °“√

»÷°…“„π∑’Ëπ’È ®÷ ß ‡ªìπ°“√¥”‡π‘π°“√‡æ◊ËÕ∑√“∫«à“

¡“µ√°“√Õπÿ√—°…å‡™‘ß°≈„π√Ÿª·∫∫∑’Ë‡ªìπ§—π¥‘π√—∫πÈ”

¢Õ∫‡¢“ §Ÿ√—∫πÈ”¢Õ∫‡¢“ ¢—Èπ∫—π‰¥‰¡àµàÕ‡π◊ËÕß ·≈–

¢—Èπ∫—π‰¥µàÕ‡π◊ËÕß ®–¡’ª√– ‘∑∏‘¿“æµàÕ°“√≈¥¢π“¥

πÈ”∫à“Àπâ“¥‘π ·≈–µ–°Õπ¡“°πâÕ¬‡æ’¬ß‰√‡¡◊ËÕ¡’Ωπ

µ°√–¥—∫µà“ß Ê ·≈–¡“µ√°“√¥—ß°≈à“«¡’Õ“¬ÿ¡“°¢÷Èπ

«—µ∂ÿª√– ß§å

1. ‡æ◊ËÕÀ“ ¡°“√À√◊Õ·∫∫®”≈Õß§≥‘µ»“ µ√å

∑’Ë “¡“√∂§“¥À¡“¬ª√‘¡“≥°“√ Ÿ≠‡ ’¬¥‘π·≈–πÈ”®“°

æ◊Èπ∑’Ë∑’Ë„™â¡“µ√°“√Õπÿ√—°…å¥‘π·≈–πÈ”·∫∫µà“ß Ê

2. ‡æ◊ËÕ∑√“∫∂÷ßªí®®—¬∑’Ë¡’º≈µàÕ°“√ Ÿ≠‡ ’¬¥‘π

·≈–πÈ”∫πæ◊Èπ∑’Ë∑’Ë„™â¡“µ√°“√Õπÿ√—°…å¥‘π·≈–πÈ”

3. ‡æ◊ËÕ„™â„π°“√§“¥À¡“¬°“√ Ÿ≠‡ ’¬¥‘π·≈–

πÈ”„πæ◊Èπ∑’Ë≈ÿà¡πÈ”∑’Ë‡ªìπ¿Ÿ‡¢“ ·≈–À“·π«∑“ßª√—∫ª√ÿß

·∫∫®”≈Õß∑’Ë‡À¡“– ¡µàÕ‰ª„πÕπ“§µ

Õÿª°√≥å·≈–«‘∏’°“√

°“√»÷°…“„π∑’Ëπ’È„™â¢âÕ¡Ÿ≈∑ÿµ‘¬¿Ÿ¡‘∑’Ë√«∫√«¡

®“°‚§√ß°“√∑¥≈Õß°“√®—¥°“√≈ÿà¡πÈ”·¡à “®—ßÀ«—¥

‡™’¬ß„À¡à (Figure 1a) ́ ÷Ëß„™â·ª≈ß∑¥≈Õß¢π“¥ 5 × 20

‡¡µ√ ∫π§«“¡≈“¥‡∑ 30 ‡ªÕ√å‡´πµå ®”π«π 15 ·ª≈ß

·∫àßÕÕ°‡ªìπ·ª≈ß∑’Ë‰¡à∑”¡“µ√°“√Õπÿ√—°…å (check, CK)

§—π¥‘π√—∫πÈ”¢Õ∫‡¢“ (contour bund, CB) §Ÿ√—∫πÈ”

¢Õ∫‡¢“ (hillside ditch, HD) ¢—Èπ∫—π‰¥‰¡àµàÕ‡π◊ËÕß

(intermittent terrace, IT) ·≈–¢—Èπ∫—π‰¥µàÕ‡π◊ËÕß (bench

terrace, BT) (Figure 1c) ¡“µ√°“√≈– 3 ´È” ‡√’¬ßµàÕ

‡π◊Ë Õ ß°—π„π≈—°…≥–∑’Ë ‡ ªìπº— ß°“√∑¥≈Õß·∫∫

Randomized Complete Block Design (RCBD) (Figure

1b) ‚¥¬ª≈Ÿ°¢â“«‚æ¥„π·µà≈–·ª≈ß ª≈“¬ ÿ¥¥â“π

≈à“ß¢Õß·ª≈ß∑¥≈Õß¡’∂—ß√—∫πÈ”®“°∑àÕ àßπÈ”·≈–

µ–°Õπ®”π«π 2 ∂—ß ‚¥¬∂—ß∑’Ë Õß√—∫πÈ”≈âπ®“°∂—ß·√°

‚¥¬„™â∑àÕ·∫àßπÈ”√—∫πÈ”‡æ’¬ß 1/15 ¢ÕßπÈ”∑’Ë‰À≈®“°

∂—ß∑’ËÀπ÷Ëß ´÷Ëß‡ªìπ∂—ß ”√Õß‰«â„π°√≥’Ωπµ°Àπ—°¡“°

®π≈âπ∂—ß·√°

°“√‡°Á∫¢âÕ¡Ÿ≈πÈ”∫à“Àπâ“¥‘π·≈–µ–°Õπ¥”‡π‘π

°“√∑ÿ°§√—ÈßÀ≈—ßΩπµ° ‚¥¬«—¥§«“¡ Ÿß¢ÕßπÈ”„π∂—ß 3

§√—Èß‡©≈’Ë¬ ·≈â«√–∫“¬πÈ”ÕÕ°™â“ Ê ®“°°âπ∂—ß®πÀ¡“¥πÈ”

®÷ß«—¥ª√‘¡“µ√µ–°Õπ‡ªï¬°∑—ÈßÀ¡¥ ·≈â«π”µ—«Õ¬à“ß

¥‘π‡ªï¬°‰ª™—Ëß ·≈–‡¢â“‡µ“Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 105°-110°C

π“π 24 ™—Ë«‚¡ß ‡æ◊ËÕ∑√“∫πÈ”Àπ—°·Àâß¢Õßµ–°Õπ

∑—ÈßÀ¡¥  à«πª√‘¡“≥µ–°Õπ·¢«π≈Õ¬∑’ËÕÕ°¡“°—∫

πÈ”∑’Ë√–∫“¬ÕÕ°π—Èπ æ∫«à“ ¡’§à“πâÕ¬¡“°‡¡◊ËÕ‡∑’¬∫°—∫

ª√‘¡“≥µ–°Õπ∑’Ë‡°Á∫°—°‰¥â„π·µà≈–§√—Èß®÷ß‰¡àπ”¡“

§”π«≥ ¢âÕ¡Ÿ≈¥—ß°≈à“«‰¥â¡’°“√√«∫√«¡‰«âµ—Èß·µàªï

æ.».2523 ∂÷ß 2533 ‚¥¬¢âÕ¡Ÿ≈¢“¥À“¬‰ª„πªï 2527,

2531 ·≈– 2532

ª√‘¡“≥Ωπ∑’Ëµ°·µà≈–«—π‰¥â®“°‡§√◊ËÕß«—¥πÈ”

ΩπÕ—µ‚π¡—µ‘·∫∫°√–∫Õ° 1 ‡§√◊ËÕß Àà“ß®“°·ª≈ß

∑¥≈Õß 200 ‡¡µ√

°“√À“√Ÿª·∫∫ ¡°“√§“¥À¡“¬°“√‡°‘¥πÈ”∫à“

Àπâ“¥‘π·≈–µ–°Õπ ∑—Èß°√≥’∑’ËΩπµ°·µà≈–§√—Èß·≈–

¢Õß∑—Èßªï„™â stepwise regression analysis
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Figure 1 a) experimental location, b) design and c) plot x-sections.

3RQJNUDL3RQJNUDL

a) Location of experimental plots at Mae Sa Integrated Watershed
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CK = check      ,      CB = contour bund       ,      HD = hillside ditch

IT = intermittent terrace      ,      BT = bench terrace

b) Experimental

Bench Terrace
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c) Side views of experimental erosion control
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º≈·≈–«‘®“√≥å

1. ·∫∫®”≈Õß§“¥À¡“¬°“√‡°‘¥πÈ”∫à“Àπâ“¥‘π·≈–

ª√‘¡“≥µ–°Õπ

®“°°“√„™â§à“πÈ”‰À≈∫à“Àπâ“¥‘π (Qo) ª√‘¡“≥

µ–°Õπ∑’Ë‡°‘¥®“°Ωπµ°·µà≈–§√—Èß (Ss) ª√‘¡“≥Ωπ∑’Ë

µ°·µà≈–§√—Èß (Rs) Ωπµ°√«¡∑—Èßªï (Ra) ·≈–Õ“¬ÿ°“√

„™âß“π·ª≈ß∑¥≈Õß (A) ®“°®”π«πΩπ∑’Ëµ°®π∑”„Àâ

‡°‘¥πÈ”∫à“Àπâ“¥‘π·≈–µ–°Õπ√«¡∑—Èß ‘Èπ 305 §√—Èß (storm)

√–À«à“ß™à«ßªï æ.».2523-2533 ‚¥¬«‘‡§√“–ÀåÀ“·∫∫

®”≈Õß™π‘¥µà“ß Ê ∑—Èß„π√Ÿª·∫∫¢Õß ¡°“√∂¥∂Õ¬

‡™‘ß‡ âπµ√ß (linear) ·≈–‰¡à„™à‡ âπµ√ß (non-linear) 2

√Ÿª·∫∫ ”À√—∫°“√§“¥§–‡ππÈ”‰À≈∫à“Àπâ“¥‘π√“¬§√—Èß

(Qs) 8 √Ÿª·∫∫„π·µà≈–¡“µ√°“√Õπÿ√—°…å  ”À√—∫

°“√ª√–¡“≥§à“πÈ”∫à“Àπâ“¥‘π√“¬ªï (Qa) ·≈–ª√‘¡“≥

µ–°Õπ√“¬§√—Èß (Ss) ·≈–µ–°Õπ√“¬ªï (Sa) ‰¥â·∫∫

®”≈Õß∑’Ë¥’∑’Ë ÿ¥  ”À√—∫°“√§“¥§–‡π Qs, Qa, Ss ·≈–

Sa ‡≈◊Õ°®“°∑’Ë¡’§à“ R2  Ÿß∑’Ë ÿ¥· ¥ß‰«â„π Table 1

Table 1 Regression models and associated statistical parameters of storm and annual water losses (Qs

and Qa) and storm and annual soil losses (Ss and Sa) from various conservation measures plots

at Mae Sa Integrated Watershed and Forest Land-use Project, Chiang Mai.

Conservation Regression model R2 F calc Model

measures No.

Check Qs = -1.5824+0.1602 Rs 0.4139 213.991** -(1)

(CK) Qa = 73.7162+0.0517 Ra-6.0823 A 0.5366 2.895ns -(2)

Ss = 0.6878-0.1644 Rs+4.8839 Qs 0.4985 150.111** -(3)

Sa = 97.7303-0.5535 Ra+8.1417 Qa 0.7506 7.522* -(4)

Contour Qs = -1.3609+0.1421 Rs 0.3972 199.685** -(5)

bund Qa = 52.0584+0.0467 Ra-2.7052 A 0.5458 3.004ns -(6)

(CB) Ss = -0.2394-0.0173 Rs+1.3336 Qs 0.3705 88.860** -(7)

Sa = -610.6588-0.1237 Ra+418.4337 log Qa+33.7169 log A 0.6018 2.015ns -(8)

Hillside Qs = -1.4931+0.1576 Rs 0.4324 230.792** -(9)

ditch Qa = -104.4893+74.4036 log Ra-4.3714 A 0.5138 2.642ns -(10)

(HD) Ss = -0.1014-0.0404 Rs+1.7387 Qs 0.4293 113.580** -(11)

Sa = -617.9813-0.2104 Ra+483.2409 log Qa 0.7518 7.573* -(12)

Intermittent Qs = -1.3459+0.1470 Rs 0.4516 249.522** -(13)

terrace Qa = 69.8332+0.0437 Ra-4.5650 A 0.5838 3.507ns -(14)

(IT) Ss = -0.1286-0.0329 Rs+1.5163 Qs 0.4080 104.082** -(15)

Sa = -696.3171-0.1034 Ra+445.5981 log Qa+7.7054 A 0.7027 3.152ns -(16)

Bench Qs = -1.1969+0.1322 Rs 0.4436 241.535** -(17)

terrace Qa = -67.2637+58.2682 log Ra-4.8331 A 0.5919 3.626ns -(18)

(BT) Ss = 0.2664-0.0168 Rs+0.7079 Qs 0.3442 79.270** -(19)

Sa = -398.3487-0.0322 Ra+229.4340 log Qa+83.8967 log A 0.7267 3.546ns -(20)

Note: Rs = storm rainfall amount (mm), A = Age of measures (year), Ra = annual rainfall amount (mm)
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·∫∫®”≈Õß§“¥§–‡π Qs ¢Õß∑ÿ°¡“µ√°“√

Õπÿ√—°…å¡’§à“ R2 ‰¡à∂÷ß 0.6 ·¡â∑ÿ° ¡°“√®–„Àâ√–¥—∫

°“√§“¥§–‡π∑’Ë¡’§«“¡‡™◊ËÕ∂◊Õ‰¥âÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß

 à«π·∫∫®”≈Õß∑’Ë®–„™â§“¥§–‡π Qa π—Èπ ‰¡à¡’

 ¡°“√„¥„Àâ§«“¡‡™◊ËÕ¡—Ëπ∑“ß ∂‘µ‘ Ÿß°«à“ 95 ‡ªÕ√å‡´πµå

„π à«π¢Õß·∫∫®”≈Õß§“¥§–‡πª√‘¡“≥µ–°Õππ—Èπ

·∫∫®”≈ÕßÀ“§à“ Ss ¢Õß∑ÿ°¡“µ√°“√„Àâ√–¥—∫§«“¡

‡™◊ËÕ¡—Ëπ„π°“√§“¥§–‡π Ÿß∂÷ß 99% ·µà§à“ R2 Õ¬Ÿà√–À«à“ß

0.3442  ”À√—∫¢—Èπ∫—π‰¥µàÕ‡π◊ËÕß (BT) ∂÷ß 0.4985

 ”À√—∫·ª≈ß∑’Ë‰¡à¡’¡“µ√°“√Õπÿ√—°…å (CK)  ”À√—∫ Sa

π—Èπ ·¡â®–¡’ªí®®—¬¢ÕßÕ“¬ÿ°“√„™â¡“µ√°“√Õπÿ√—°…å (A)

‡¢â“‰ª¥â«¬°Á‰¡à∑”„Àâ ¡°“√§“¥§–‡π¡’π—¬ ”§—≠∑“ß

 ∂‘µ‘ ·¡â®–„Àâ§à“ R2  Ÿß¢÷Èπ∂÷ß 0.70 ¢÷Èπ‰ª°Áµ“¡

°“√∑’Ë·∫∫®”≈Õß§“¥§–‡π Qo ·≈– Sa ™’È„Àâ

‡ÀÁπ«à“ª√‘¡“≥πÈ”Ωπ πÈ”∫à“Àπâ“¥‘π √«¡°—π∑—Èßªï ·≈–

Õ“¬ÿ¢Õß°“√„™â¡“µ√°“√Õπÿ√—°…å‰¡à¡’π—¬ ”§—≠„π°“√

„™â§“¥À¡“¬ ¢≥–∑’Ëª√‘¡“≥Ωπ√“¬§√—Èß·≈–πÈ”∫à“√“¬

§√—Èß¡’º≈π—Èπ πà“®–¡“®“°§«“¡º—π·ª√¢Õßª√‘¡“≥Ωπ

πÈ”∫à“Àπâ“¥‘π∑’Ë√«¡‰¥â„π·µà≈–ªïº—π·ª√¡“° ·≈–

®”π«πªï∑’Ë„™â®√‘ß Ê ‡æ’¬ß 7 ªïπ—Èπ ¬—ß‡ªìπ®”π«π

µ—«Õ¬à“ß∑’ËπâÕ¬‡°‘π‰ª∑’Ë®–„Àâ·∫∫®”≈Õß∑’Ë¥’‰¥â

2. ªí®®—¬∑’Ë¡’º≈µàÕ°“√ Ÿ≠‡ ’¬¥‘π·≈–πÈ”„πæ◊Èπ∑’Ë„™â

¡“µ√°“√Õπÿ√—°…å

‡æ◊ËÕ»÷°…“Õ‘∑∏‘æ≈¢Õßªí®®—¬∑’Ë¡’º≈µàÕ°“√‡°‘¥

πÈ”‰À≈∫à“Àπâ“¥‘π·≈–°“√‡°‘¥µ–°Õπ¥‘π„πæ◊Èπ∑’Ë∑’Ë∑”

¡“µ√°“√Õπÿ√—°…å¥‘π·≈–πÈ”·∫∫µà“ß Ê ®÷ß‰¥â∑”°“√

»÷°…“ À —¡æ—π∏å¥—ß°≈à“« ‚¥¬„™â¢âÕ¡Ÿ≈„π·µà≈–§√—Èß

∑’Ë¡’Ωπµ° ·≈–¢âÕ¡Ÿ≈‡ªìπ√“¬ªï ´÷Ëß¡’º≈°“√»÷°…“¥—ßπ’È

2.1 ªí®®—¬∑’Ë¡’º≈µàÕ°“√‡°‘¥ª√‘¡“≥πÈ”‰À≈

∫à“Àπâ“¥‘π

2.1.1 „π°√≥’„™â¢âÕ¡Ÿ≈„π·µà≈–§√—Èß∑’Ë¡’Ωπµ°

®“° Table 1 ´÷Ëß· ¥ß§«“¡ —¡æ—π∏å„π√Ÿª

 ¡°“√‡™‘ß‡¥’¬« (simple regression) √–À«à“ßπÈ”∫à“

Àπâ“¥‘π°—∫ª√‘¡“≥Ωπæ∫«à“ ∑ÿ° ¡°“√„π·µà≈–

¡“µ√°“√¡’§«“¡ —¡æ—π∏å°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘

‚¥¬¡’§«“¡ —¡æ—π∏å„π≈—°…≥– ¡°“√‡ âπµ√ß (linear)

¡“°°«à“ ¡°“√¬°°”≈—ß (power function) ‚¥¬„Àâ§à“

 —¡ª√– ‘∑∏‘Ï¢Õßµ—«°”Àπ¥ (coefficient of

determination; R2)  Ÿßª“π°≈“ß Õ¬Ÿà√–À«à“ß 0.3972-

0.4516

2.1.2 „π°√≥’„™â¢âÕ¡Ÿ≈‡ªìπ√“¬ªï

®“°°“√À“§«“¡ —¡æ—π∏å„π√Ÿª ¡°“√‡™‘ß‡¥’¬«

·≈– ¡°“√∂¥∂Õ¬æÀÿ§Ÿ≥(multiple regression) (Table

1) æ∫«à“ ∑ÿ°§«“¡ —¡æ—π∏å„π·µà≈–¡“µ√°“√¡’ À

 —¡æ—π∏å°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·µà¡’§à“ R2

„π√–¥—∫ª“π°≈“ß ( Ÿß°«à“°√≥’„™â¢âÕ¡Ÿ≈„π·µà≈–

§√—Èß∑’Ë¡’Ωπµ°) §◊Õ¡’§à“ R2 Õ¬Ÿà√–À«à“ß 0.5366-0.5919

·≈–æ∫«à“ª√‘¡“≥πÈ”‰À≈∫à“Àπâ“¥‘π¡’ À —¡æ—π∏å°—∫

ª√‘¡“≥πÈ”Ωπ·≈–Õ“¬ÿ·ª≈ß∑¥≈Õß ·≈–¡’ À

 —¡æ—π∏å°—∫§à“ log ¢Õßª√‘¡“≥πÈ”Ωπ ·≈–Õ“¬ÿ·ª≈ß

∑¥≈Õß¡“°°«à“§«“¡ —¡æ—π∏å°—∫µ—«·ª√Õ◊Ëπ

2.2 ªí®®—¬∑’Ë¡’º≈µàÕ°“√‡°‘¥ª√‘¡“≥µ–°Õπ¥‘π

2.2.1 „π°√≥’„™â¢âÕ¡Ÿ≈„π·µà≈–§√—Èß∑’Ë¡’Ωπµ°

®“°°“√À“§«“¡ —¡æ—π∏å„π√Ÿª ¡°“√‡™‘ß‡¥’¬«

·≈– ¡°“√∂¥∂Õ¬æÀÿ§Ÿ≥æ∫«à“ ∑ÿ°§«“¡ —¡æ—π∏å„π

·µà≈–¡“µ√°“√¡’ À —¡æ—π∏å°—π∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬

 ”§—≠¬‘Ëß∑“ß ∂‘µ‘ · ¥ß«à“·¡â®–‡æ‘Ë¡®”π«πµ—«Õ¬à“ß

‡¢â“‰ªÕ’°‡∑à“„¥°Á®–∑”„Àâ§«“¡ —¡æ—π∏å‰¡à·µ°µà“ß‰ª

®“°π’È¡“°π—° ·µà¡’§à“ R2 πâÕ¬¡“°®π∂÷ßª“π°≈“ß

§◊Õ¡’§à“Õ¬Ÿà√–À«à“ß 0.3442-0.4985 ·≈–æ∫«à“

ª√‘¡“≥µ–°Õπ¥‘π¡’§«“¡ —¡æ—π∏å°—∫ª√‘¡“≥πÈ”‰À≈

∫à“Àπâ“¥‘π ·≈–¡’ À —¡æ—π∏å°—∫ª√‘¡“≥πÈ”Ωπ ·≈–

ª√‘¡“≥πÈ”‰À≈∫à“Àπâ“¥‘π ·≈–¡’ À —¡æ—π∏å°—∫ log

¢Õßª√‘¡“≥πÈ”Ωπ·≈–ª√‘¡“≥πÈ”‰À≈∫à“Àπâ“¥‘π¡“°

°«à“§«“¡ —¡æ—π∏å°—∫µ—«·ª√Õ◊Ëπ ·µàæ∫«à“ ∑—Èß 3  À

 —¡æ—π∏å¡’§à“ R2 ‰¡à·µ°µà“ß°—π¡“°π—° ¥—ßπ—Èπ®÷ß§«√

„™â À —¡æ—π∏å√–À«à“ßª√‘¡“≥µ–°Õπ¥‘π°—∫ª√‘¡“≥



169«. ‡°…µ√»“ µ√å («‘∑¬.) ªï∑’Ë 32 ©∫—∫∑’Ë 2

πÈ”‰À≈∫à“Àπâ“¥‘π À√◊Õª√‘¡“≥µ–°Õπ¥‘π°—∫ª√‘¡“≥

πÈ”Ωπ·≈–ª√‘¡“≥πÈ”‰À≈∫à“Àπâ“¥‘π ´÷Ëß®–„Àâ§à“ R2

∑’Ë¡“°°«à“·≈– –¥«°°«à“

2.2.2 „π°√≥’„™â¢âÕ¡Ÿ≈‡ªìπ√“¬ªï

®“°°“√À“§«“¡ —¡æ—π∏å„π√Ÿª ¡°“√‡™‘ß‡¥’¬«

·≈– ¡°“√∂¥∂Õ¬æÀÿ§Ÿ≥æ∫«à“ ∑ÿ°§«“¡ —¡æ—π∏å

¢Õß¡“µ√°“√ CB, IT ·≈– BT ¡’ À —¡æ—π∏å°—π

Õ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·≈–‡°◊Õ∫∑ÿ°§«“¡

 —¡æ—π∏å¢Õß¡“µ√°“√ CK ·≈– HD ¡’ À —¡æ—π∏å

°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ¬°‡«âπ À —¡æ—π∏å

¢Õß¡“µ√°“√ CK §◊Õ §«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥

µ–°Õπ¥‘π°—∫ª√‘¡“≥πÈ”‰À≈∫à“Àπâ“¥‘π  À —¡æ—π∏å

√–À«à“ßª√‘¡“≥µ–°Õπ¥‘π°—∫ª√‘¡“≥πÈ”Ωπ·≈–

ª√‘¡“≥πÈ”‰À≈∫à“Àπâ“¥‘π ·≈– À —¡æ—π∏å√–À«à“ß

ª√‘¡“≥µ–°Õπ¥‘π °—∫ log ¢Õßª√‘¡“≥πÈ”Ωπ·≈–

ª√‘¡“≥πÈ”‰À≈∫à“Àπâ“¥‘π ·≈– À —¡æ—π∏å¢Õß¡“µ√°“√

HD §◊Õ  À —¡æ—π∏å√–À«à“ßª√‘¡“≥µ–°Õπ°—∫

ª√‘¡“≥πÈ”Ωπ·≈– log ¢Õßª√‘¡“≥πÈ”‰À≈∫à“Àπâ“¥‘π

÷́Ëß¡’ À —¡æ—π∏å°—π∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

·≈–¡’§à“ R2 µ—Èß·µàª“π°≈“ß®π∂÷ß§àÕπ¢â“ß Ÿß §◊Õ¡’

§à“Õ¬Ÿà√–À«à“ß 0.6018-0.7518

®“°°“√«‘‡§√“–Àå À —¡æ—π∏å¢Õßµ—«·ª√µà“ß Ê

 “¡“√∂ √ÿª‰¥â«à“ „π°√≥’¢Õß°“√»÷°…“ À —¡æ—π∏å

„π·µà≈–§√—Èß∑’Ë¡’Ωπµ°π—Èπ  À —¡æ—π∏å√–À«à“ß

ª√‘¡“≥πÈ”‰À≈∫à“Àπâ“¥‘π°—∫µ—«·ª√Õ‘ √– æ∫«à“

§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥πÈ”‰À≈∫à“Àπâ“¥‘π°—∫

ª√‘¡“≥πÈ”Ωπ¡’§à“§«“¡ —¡æ—π∏å°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß

∑“ß ∂‘µ‘  à«π À —¡æ—π∏å√–À«à“ßª√‘¡“≥µ–°Õπ¥‘π

°—∫µ—«·ª√Õ‘ √–π—Èπ æ∫«à“  À —¡æ—π∏å√–À«à“ß

ª√‘¡“≥µ–°Õπ¥‘π°—∫ª√‘¡“≥πÈ”Ωπ ·≈–ª√‘¡“≥πÈ”

‰À≈∫à“Àπâ“¥‘π¡’§à“ À —¡æ—π∏å¡“°∑’Ë ÿ¥ ‚¥¬‡©æ“–

¡“µ√°“√ CK ∑’Ë„Àâ§à“ R2  Ÿß ÿ¥ 49.85 ‡ªÕ√å‡´πµå

·≈–¡’ À —¡æ—π∏å°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘

 à«π„π°√≥’¢Õß°“√»÷°…“ À —¡æ—π∏å‡ªìπ√“¬ªïπ—Èπ

 À —¡æ—π∏å√–À«à“ßª√‘¡“≥πÈ”‰À≈∫à“Àπâ“¥‘π°—∫µ—«

·ª√Õ‘ √– æ∫«à“  À —¡æ—π∏å√–À«à“ßª√‘¡“≥πÈ”‰À≈

∫à“Àπâ“¥‘π°—∫ log ¢Õßª√‘¡“≥πÈ”Ωπ·≈–Õ“¬ÿ·ª≈ß

∑¥≈Õß¡’§à“ À —¡æ—π∏å¡“°∑’Ë ÿ¥ ‚¥¬‡©æ“–¡“µ√°“√

BT ∑’Ë„Àâ§à“ R2  Ÿß ÿ¥ 59.19 ‡ªÕ√å‡´πµå ·µà¡’§«“¡

 —¡æ—π∏å°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘  à«π À

 —¡æ—π∏å√–À«à“ßª√‘¡“≥µ–°Õπ¥‘π°—∫µ—«·ª√Õ‘ √–π—Èπ

æ∫«à“  À —¡æ—π∏å√–À«à“ßª√‘¡“≥µ–°Õπ¥‘π°—∫

ª√‘¡“≥πÈ”Ωπ·≈– log ¢Õßª√‘¡“≥πÈ”‰À≈∫à“Àπâ“¥‘π

¡’§à“§«“¡ —¡æ—π∏å¡“°∑’Ë ÿ¥ ‚¥¬‡©æ“–¡“µ√°“√ HD

∑’Ë„Àâ§à“ R2  Ÿß ÿ¥ 75.18 ‡ªÕ√å‡´πµå ·≈–¡’§«“¡

 —¡æ—π∏å°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

®“°°“√«‘‡§√“–Àå À —¡æ—π∏å¢Õß¢âÕ¡Ÿ≈·µà≈–

¡“µ√°“√  ¡°“√ À —¡æ—π∏å∑’Ë¥’∑’Ë ÿ¥¢Õß·µà≈–

¡“µ√°“√· ¥ß¥—ß Table 1 ·µà ¡°“√∑’Ë 2, 6, 8, 10, 14,

16, 18 ·≈– 20 ¡’ À —¡æ—π∏å°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ ®÷ß‰¡à “¡“√∂π”‰ª„™â§“¥§–‡πÀ“ À

 —¡æ—π∏å¥—ß°≈à“«‰¥â  à«π ¡°“√∑’Ë‡À≈◊Õπ—Èπ¡’ À

 —¡æ—π∏å°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘·≈–¡’π—¬ ”§—≠

¬‘Ëß∑“ß ∂‘µ‘  ”À√—∫§à“ R2 ´÷Ëß· ¥ßÕ‘∑∏‘æ≈¢Õßµ—«

·ª√Õ‘ √–∑’Ë¡’µàÕµ—«·ª√µ“¡π—Èπ¡’§à“‰¡à¡“°π—° Õ¬Ÿà

√–À«à“ß 0.3442-0.7518 ¥—ßπ—Èπ„π°“√∑’Ë®–π” À

 —¡æ—π∏å‡À≈à“π’È‰ªª√–¬ÿ°µå„™â„πæ◊Èπ∑’Ëµà“ß Ê ∑’Ë¡’

 ¿“æ∑—Ë«‰ª„°≈â‡§’¬ß°—π §«√„™â¢âÕ¡Ÿ≈„π·µà≈–§√—Èß∑’Ë

¡’Ωπµ°¡“°°«à“¢âÕ¡Ÿ≈‡ªìπ√“¬ªï ·µàÕ“®„Àâº≈∑’Ëº‘¥

æ≈“¥¡“°®÷ß “¡“√∂„™â‰¥â‡æ’¬ß‡æ◊ËÕ‡ªìπ·π«∑“ß„π

°“√§“¥§–‡π·π«‚πâ¡‡∑à“π—Èπ

 √ÿª

°“√À“·∫∫®”≈Õß§≥‘µ»“ µ√å ”À√—∫§“¥

§–‡π°“√ Ÿ≠‡ ’¬¥‘π·≈–πÈ” ®“°æ◊Èπ∑’Ë∑’Ë„™â¡“µ√°“√

Õπÿ√—°…å¥‘π·≈–πÈ”·∫∫µà“ß Ê „π‚§√ß°“√∑¥≈Õß

®—¥°“√≈ÿà¡πÈ”·¡à “ ‚¥¬„™â¢âÕ¡Ÿ≈°“√ Ÿ≠‡ ’¬¥‘π·≈–



πÈ”®“°·ª≈ß∑¥≈Õß∑’Ë√«¡√«¡‚¥¬‡®â“Àπâ“∑’Ë¢Õß‚§√ß

°“√ √–À«à“ßªï æ.».2523-2533 √«¡®”π«πµ—«Õ¬à“ß∑’Ë

„™â„π°“√«‘‡§√“–Àå®“°®”π«πΩπ∑’Ëµ°∑—Èß ‘Èπ 305 §√—Èß

º≈∑’Ë‰¥â®“°°“√„™â°“√«‘‡§√“–Àå ¡°“√∂¥∂Õ¬  √ÿª

‰¥â¥—ßπ’È

1. ∑ÿ°·∫∫®”≈Õß∑’Ë„™â§“¥§–‡ππÈ”∫à“Àπâ“¥‘π

√“¬§√—Èß„Àâ§à“ R2 µË”°«à“ 0.5 ·µà°Á„Àâ√–¥—∫§«“¡‡™◊ËÕ

¡—Ëπ„π ¡°“√ Ÿß  à«π°“√§“¥§–‡π°“√ Ÿ≠‡ ’¬πÈ”√“¬

ªïπ—Èπ‰¡à¡’ ¡°“√„¥„Àâ√–¥—∫§«“¡‡™◊ËÕ¡—ËπÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘„π∑ÿ°√Ÿª·∫∫¢Õß¡“µ√°“√Õπÿ√—°…å ·¡â«à“

R2 ®– Ÿß°«à“ 0.5

2. ·∫∫®”≈Õß§“¥§–‡πª√‘¡“≥µ–°Õπ√“¬

§√—Èß∑’Ë¡’Ωπµ° °Á¡’≈—°…≥–∑”πÕß‡¥’¬«°—π°—∫·∫∫

®”≈ÕßπÈ”‰À≈∫à“Àπâ“¥‘π ·¡â«à“∑—Èßª√‘¡“≥πÈ”Ωπ·≈–

πÈ”∫à“Àπâ“¥‘π√“¬§√—Èß ®–∑”„Àâ ¡°“√§“¥À¡“¬„Àâ

§«“¡¡—Ëπ„® Ÿß ·µà§à“ R2 ∑’Ë‰¥â¬—ßÕ¬Ÿà√–À«à“ß 0.3442-

0.4985 ‡∑à“π—Èπ  à«π§“¥§–‡πµ–°Õπ√“¬ªïπ—Èπ ·¡â

°“√‡æ‘Ë¡ªí®®—¬Õ“¬ÿ¡“µ√°“√Õπÿ√—°…å‡¢â“‰ª®–∑”„Àâ R2

 Ÿß∂÷ß 0.75 ·µà°Á‰¡à∑”„Àâ°“√§“¥§–‡π‡™◊ËÕ¡—Ëπ‰¥â Ÿß

‡ªìπ∑’Ë¬Õ¡√—∫∑“ß ∂‘µ‘

3. ªí®®—¬∑’Ë¡’º≈µàÕ°“√‡°‘¥πÈ”∫à“Àπâ“¥‘π„π

·µà≈–¡“µ√°“√Õπÿ√—°…åÕ¬à“ß¡’π—¬ ”§—≠ §◊Õª√‘¡“≥

Ωπ‡∑à“π—Èπ Õ“¬ÿ¢Õß¡“µ√°“√Õπÿ√—°…å∑’Ë»÷°…“„π‚§√ß

°“√π’È‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘µàÕ°“√‡°‘¥πÈ”∫à“Àπâ“¥‘π

„π∑ÿ°¡“µ√°“√

4. ∑—Èßª√‘¡“≥πÈ”Ωπ·≈–πÈ”∫à“Àπâ“¥‘π ¡’

Õ‘∑∏‘æ≈Õ¬à“ß¡’π—¬ ”§—≠µàÕ°“√‡°‘¥µ–°Õπ°—∫∑ÿ°

¡“µ√°“√  à«πÕ“¬ÿ¢Õß¡“µ√°“√Õπÿ√—°…åπ—Èπ‰¡à¡’º≈

µàÕ°“√ Ÿ≠‡ ’¬¥‘π„π∑ÿ°¡“µ√°“√ ¬°‡«âπ„π·ª≈ß∑’Ë

‰¡à‰¥â∑”¡“µ√°“√Õπÿ√—°…å (CK)
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