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Characteristics of Soil Water Runoff and Percolation in Sloped Land 
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Soil loss induced by erosion has come to be a serious problem in Korea's sloped land since more than 70%
of upland fields are located on the sloped land area. The purpose of this study was to investigate the phase
of water flow in differently soil textured plot soil types by rainfall amount. Lysimeters with slope of 15%, 5
m in length, 2 m in width, and 1 m in depth were prepared and filled up with three different soil textures,
such as sandy loam, loam, and clay loam, then relationships between seasonal rainfall and runoff,
percolation were analyzed. Runoff and percolation rate were shown to increase linearly with increasing
rainfall intensity in all the soil textures, but the starting threshold and increment rate in runoff and
percolation occurrence were dependent differently upon soil textures. Percolation increment rate according
to the increasing rainfall amount was 0.52, 0.36, and 0.57 for sandy loam, loam and clay loam soil
respectively. The threshold rainfall amounts in which percolation occurs were 5.73 mm, 6.80 mm, and
12.86 mm for sandy loam, loam and clay loam respectively. Runoff increment rates were 0.42, 0.48 and 0.46
for sandy loam, loam and clay loam soil. The threshold rainfall amount in which runoff occurs was 10.50
mm in sandy loam, 7.76 mm in loam and 17.40 mm in clay loam. These different phases of water flow by
soil texture could be used to suggest guidelines for the best management practice of the farming slope land.
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ࢲ ঱

షন੄ ஜध਷ ীޛ ੄ೠ ஜधҗ ীۈ߄ ੄ೠ ஜध

ਵ۽ ௼ѱ աׂ ࣻ ੓ؘח णਮ߈ ӝറ૑؀ੋ ਋ܻա

חࢲীۄ ח׮ࠁۈ߄ ীޛ ੄ೠ ஜध੉ ઱۽ оઁޙ

۽޲۞Ӓ .׮ػ ജ҃ࠁઓਸ ਤ೧ࢲ షন੄ ஜधਸ ӓ

ࣗചೞҊ షনਸ ח੹ೞࠁ Ѫ੉ ׮ࠁ঺ޖ दә൤ ೧

Ѿغযঠ ೡ ઺ਃೠ җઁ ઺ ೞա੉׮(Chang and

Yun, 1994). ਋ܻաۄ ૑ࢎ҃ ਷ߒ ৈ୍ܴ ૘઺ъ਋ী

੄ೠ ஜध ਤ೷ࢿ੉ ௼Ҋ, ੉ दӝী োр షনਬप੄

80%੉࢚੉ ݴೞࢤߊ ౠ൤, 6ਘҗ 7ਘ਷ ؀ࠗ࠙ ੹੘

ਸޛ ࣻഛೠ റ ੘ޛী ੄೧ ૑಴ݶ੉ ೖغࠂ૑ ೠޅ

दӝ੉ӝ ীޙٸ షনஜधী ੄೧ ੘షо ਬपغӝ

ए਍ షনਬप਷ .(Yun et al., 1996)׮క੉࢚ ੘ޛ੄

ࢿ࢑ࢤ ੷ೞܳ ਬߊೡ ݅ࡺ ইۄפ ਬपష੄ ృ੸ਵ

۽ ೞୌ੉ա ੷ࣻ૑о ؼށݒ ࣻ ੓ژ .׮ೠ ֪҃૑੄

షনਬपਸ ాೠ ন࠙ਬप਷ ੋӔ ֪҃૑৬ ೞୌ ߂

૑ೞࣻ੄ য়৏ө૑ب ਬߊೡ ࣻ ੓׮(Jung et al.,

1985; Lee et al., 1998). ૘઺ъ਋о חೞࢤߊ दӝী

ъ਋۝, ਬѢࣻ۝, ஜైࣻ۝ ߂ షন੄ ஜध۝ਸ ஏ੿

ೞח Ѫ਷ ૑ࢎ҃ ֪҃૑੄ షন ਬप۝ਸ ಣоೞҊ

؀଼ਸ ࣻ݀ೞؘח ੓য ൤ױ؀ ઺ਃೞ׮. ૑Әө૑

షন ਬप۝ਸ ઑೣࢎਵॄ۽ షন ਬपਸ ઴੉ӝ ਤ

ೠ ݆਷ োҳо ੉ܖযઉ৳׮. Ҵղীחࢲ ੌ੿ೠ ݶ

੸җ ܳبࢎ҃ ы୸ ఠܳ޷੉दۄ ੉ਊೞৈ ъ਋۝җ

ਬѢࣻ۝ਸ ஏ੿ೞҊ, ন࠙ ߂ షࢎਬ୹۝ ١ਸ ઑࢎ

ೞৈ షন ҙܻߑউਸ ઁदೞ৓ਵݴ(Jung et al.,

1989; Oh et al., 1992; Park et al., 2005; Seo et al.,

2005; Yun et al., 1996), షনஜध੄ ৘ஏҕध੉ա ղ

ਸࢿ ੉ۿ੸ਵ۽ ೞৈࢳ࠙ ಣоೞӝب ೮׮(Chang,
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1996; Hyun, 2002; Jung, 1999). ژೠ, Ҵղ৻੸ਵ۽

ب ੤ߨߓ੉ա ೖࠂ੘ޛਸ ੉ਊೞৈ షনਬपਸ ੷х

ೞҊ੗ ೞח ݆਷ োҳٜ੉ ࣻ೯غҊ ੓׮(Oh et al.,

1989; Seo et al., 2005; Chang and Yun, 1994; Myers

and Wagger, 1996; Smolikowski et al., 2001).

ъ਋ী ੄ೠ షন੄ ஜधҗ ਬप਷ ௼ѱ ࣁ о૑

җ੿ਵ۽ ੌযդݢ .׮੷ ъ਋ ఋѺী ੄ೠ ੑ੗੄ ࠺

੉࢑ ੌযաݴ ۽਺ਵ׮ ਬѢࣻ੄ ൒ܴী ੄ೠ షন

੄ ஜध, ӒܻҊ ਬѢࣻী ੄ೠ ੑ੗੄ ਬز੉ ੌযդ

੉ .׮ ٸ ਬѢࣻ۝਷ ъ਋۝ ߂ ъب৬ షন੄ ࣻ࠙

ઑѤ ߂ ஜైౠࢿী ੄೧ Ѿ੿ࢲۄٮ .׮ػ షন੄ ஜ

ध ߂ ޛ ਬ୹ ন࢚੄ ೧ࢳਸ ਤ೧חࢲ షনࣻ࠙ ઑ

Ѥҗ ஜైౠࢿী ܲٮ ೧ࢳ੉ ઺ਃೞ׮. ੉ী ࠄ োҳ

ח ఠ޷੉दۄ ઑѤীࢲ ъ਋۝ী ੄ೠ ૑ೞஜైࣻ

߂ ਬ୹ ౠࢿਸ ಣоೞৈ ޛ ൒ܴ੄ ন࢚ਸ ౵ঈೞҊ

਋ܻաۄ৬ э਷ ઑѤীࢲ షࢿী ܲٮ ਬ୹ חژ ૑

ೞஜై੄ ੐҅ ъ਋۝(incident threshold rainfall

amount)ਸ ੿ೞৈ࢑ ૑ࢎ҃ ֪҃૑੄ షন ਬपী

؀ೠ ؀଼ਸ ࣻ݀ೞؘח ೙ਃೠ ੗ܳܐ ઁҕೞҊ੗

ೞ৓׮.

੤ܐ ߂ ߨߑ

ࠄ द೷਷ 2003֙ 5ਘࠗఠ 9ਘө૑ ࣻ೯غ঻Ҋ, ֪

সҗ೟ӝࣿਗী ػ஖ࢸ ࢎ҃ 15%ੋ ఠ(2 m޷੉दۄ

× 5 m × 0.5 m)ী নష, धনష, ࢎনషܳ ଻਍ റ

पदೞ৓׮. ъ਋۝਷ ࠁ੿࢚੤ӝߑ दझమਸ ੉ਊೞ

ৈ ਘ߹۽ ъ਋۝җ EI30ਸ EI30਷ .׮੿ೞ৓࢑ USLE

(Wischmeier and Smith, 1965, 1978; Renard et al.,

1997)ীࢲ ୶ୌೞҊ ੓ח ҕधী ۄٮ ਺җ׮ э਷

धਸ ੉ਊೞৈ .׮ೞ৓࢑҅

KE = 210.3 + 89 × log[I] (m MTf ha-1 cm-1)

EI30 = (Σ(KE·R)/100) × Maximum 30 minute 

rainfall intensity

ৈӝࢲ, KE(Kinetic energy)ח ਍زীց૑੉Ҋ Iח

दр׼ ъ਋ъب(cm hr-1)੉ݴ R਷ ъ਋۝(cm),

EI30(kinetic energy times maximum 30-min

intensity)਷ ъ਋ܳ ъ۽߹ب ҳ࠙ೞৈ ъبী ܲٮ

਍زীց૑ܳ ҳೠ Ѫী Ӓ ъ਋੄ 30࠙ ୭؀ ъ਋ъ

ܳب ғೞৈ ҳೠ׮.

ਬपషন਷ ૘ࣻҳী ੓ח ਸޛ ੌ੿ೞѱ ଻ஂೞৈ

షনੑ੗ܳ Ҋܰѱ ۾بೞ࢑࠙ Ү߈ೠ റ 500 mL ଻

ஂాী ই׸ ૐߊदఅ റ թই੓ח షনҗ ೣԋ ૘ࣻ

ҳ ਸޛ ۽ਵ߆ दఅࣻߓ റ ૘ࣻҳղী թই੓ח ష

নਸ ଻ஂೞৈ ೂѤदெ ѱܳޖ ஏ੿ೞৈ ೣԋ ࢑҅

ೞ৓׮.

૑ೞ ஜైࣻ۝਷ ఠ޷੉दۄ షনகਸ ైҗೞৈ ஜ

যغై աয়ח ਸޛ ইݽ ૘ࣻҳ ೞࠗױী োѾػ ਬ

ҕҙਸ ా೧ ൗ۞աৡ Ѫਸ ࣻ૘ೞৈ ஏ੿ೞ৓׮. ൗ

۞աৡ ૑ೞஜైࣻ۝਷ ஏ੿ (resolution unit)ਤ۝ױ

੉ 200 mLੋ tipping bucket typeੋ ਬ۝҅ܳ ஖ೞࢸ

ৈ ஏ੿ೞҊ, ஏ੸ػ ੗חܐ ੷੢ ੢஖(Watchdog,

model 200, USA)ী োѾೞৈ 10࠙ рѺਵ۽ ੷੢ೞ

৓׮.

ޛ ૑಴ ਬ୹۝਷ ఠ޷੉दۄ ҳദ ۽ਵ߆ ਬ୹غ

૑ ঋ۾ب пࢎ ૘ࣻҳ(80 cm × 100 cm × 100

cm)ܳ ٜ݅য ஏ੿ೞ৓׮.

ъ਋৬ ъ਋ࢎ੉ दр੉ 6दр ੉Ҋ݅޷ Ӓ ъ਋۝

੉ 12.7 mm ੋ Ѫਸ 1ഥ ъ਋۽ ੿ೞৈࢸ 1ഥ ъ਋

׮݃ ૑ೞஜైࣻ۝җ ਬ୹۝ਸ షࢿী ۄٮ ࢳҮ࠙࠺

ೞৈ ݃੉௼ࣗ۽೐౟ ۽(version, 2003)ࣄু ഥӈ࠙ࢳ

ਸ पदೞ৓׮.

Ѿҗ ߂ Ҋ଴

द೷ӝр ઺ ъ਋ ౠࢿ਷ Table 1ী աఋղ঻׮. ਋

ܻաۄ੄ ъ਋۝਷ ৈ୍ܴী ૘઺੸ਵ۽ ֫ই૑ؘח

ࠄ োҳীبࢲ 7ਘ੉ о੢ ֫ওҊ 8ਘҗ 9ਘب ֫਷

ࣻ஖ܳ աఋչ׮. EI30਷ 7ਘ੉ о੢ ֫ওҊ ۽਺ਵ׮

6ਘ੉ ֫ѱ աఋչ׮. द೷ӝр ઺ ୨ ъ਋۝਷ 809.0

mm, EI30਷ 252.7ਸ աఋղ঻ؘח 7ਘ੄ ъ਋۝җ

EI30о пп ੹୓੄ ۽50% ,45% ਋ݒ ಞ઺חغ чਸ

աఋչژ .׮ೠ ੉ दӝী о੢ ݆਷ షনਬप੉ ੌয

լ׮. ਋ܻաחۄ 5, 6ਘୡө૑ח ۽੸ਵ߈ੌ ъ਋۝

ب ੸Ҋ, షনࣻ࠙ೣب۝ ੸ӝ ীޙٸ ъ਋۝ী ੄ೠ

૑ೞஜైࣻ۝җ ਬ୹۝੉ ੸ѱ աఋդ6 .׮ਘ ઺ࣽ ੉

റࠗఠ 9ਘө૑ח ъ਋ب۝ ݆Ҋ, EI30җ షনࣻ࠙ೣ

ب۝ ֫ӝ ীޙٸ ੉ दӝীח ૑ೞ ஜైࣻ۝җ ਬѢ

ࣻ۝੉ ਋ݒ ֫ѱ աఋղ঻׮(Table 2).

द೷ӝр উز ਬ୹ࣻ۝਷ নష, धনష, নషࢎ ࣽ

ਵ۽ ૐоೞח ҃ೱਸ ৓Ҋ, ૑ೞஜైࣻ۝਷ࠁ নࢎ

షо о੢ ֫ওਵݴ धনష৬ নషח Ѣ੄ эѱ աఋ

լ߈ੌ .׮੸ਵ۽ షন ਬप۝਷ ъ਋ী ۄٮ ਬ୹ࣻ

۝੉ ֫ਸࣻ۾ ૐоೠ׮Ҋ ;Hur et al., 2005)ػҊࠁ

Yun et al., 1996) োҳٜҗח ࠄ ,ܻ׳ োҳীחࢲ ਬ
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Rainfall (mm)

EI30

45.5 124.0 365.0 147.0 173.0 809.0

44.2 451.4 126.7 439.4 431.1 252.7

TotalSep.Aug.Jul.JuneMay

Table 1. Monthly rainfall amount and EI30 value measured during 5 months of year 2004.



୹۝җ షন ਬप۝੄ ҙ҅ח ੌҙػ ন࢚ਸ ੉૑ࠁ

ঋও׮. प೷ӝрزউ ੹୓ షন ਬप۝ਸ షࢿী ٮ

ۄ Ү೧࠺ ݶࠁ धনషо о੢ ֫ওҊ ਺਷׮ নష৬

নషࢎ ࣽ੉঻׮. धনషח ৬ࢎ޷ ੼ష ೣ۝੉ ֫Ҋ

੼ష ೣ۝੉ ۽50%∽37.5 নష৬ࢎ নషী ೧࠺ ੼଱

۱੉ ௼Ҋ ۱਷ࣻࠁ ௼૑݅ ੉ࢿࣻߓ જ૑ ঋই ੘ޛ

੉ ؘחਭೞࢤ ࣗ׮ ܻࠛೠ ੼ਸ о૑Ҋ ੓ژ .׮ೠ

धনషח ъ਋о হҊ షন੉ Ѥઑ೧ ૕ ٸ बೞѱ

Ӑৌ੉ р׮(Rajaram and Erbach, 1998). ژೠ धন

షח নషա নషীࢎ ೧࠺ ୨ ҕӓ۝਷ ݆૑݅ ҕӓ

௼ӝח ਋ݒ ੘ӝ ীޙٸ оࣻߓ ੜ ૑غ ঋ׮ח. ੉

۞ೠ ౠࢿਸ ૑צ धনషীࢲ ъ਋о ݶೞࢤߊ ૑಴

ਬ୹۝੉ ݆ই૑Ҋ ష݀੄ ੉࢑࠙ औѱ ੌযաࢲ ਬ

୹۝җ ೣԋ షন ਬप۝ ೠژ ֫ѱ যغࢤߊ ૑಴

ਬ୹۝җ షন ਬप۝਷ ܲ׮ ష׮ࠁࢿ ֫ѱ ೠࢤߊ

Ѫਵ۽ షনࣻ࠙ .(Table 2)׮ػױ౸ ਷מਬࠁ ૐ۝࢑

਷ Ҋ۰ೞ૑ ঋҊ ъ਋۝݅ਸ ੉ਊೞৈ ઑࢎ೧ݶࠁ

਺җ׮ э׮. द೷ӝр ઺ ੹୓ ъ਋۝੉ 809 mm۽

п ఠ޷੉दۄ द೷ҳ׼ ࠗೖ۽ ജ࢑ೞݶ 8,090 Lо

੹୓ .׮ػ ъ਋۝җ ਬ୹۝җ ਬѢࣻ۝җ੄ ର੉ܳ

ઑࢎೞݶ షࢿী ܲٮ షনࣻ࠙ ਸמਬࠁ ౵ঈೡ ࣻ

੓঻׮. द೷ӝр উز ࣻ࠙ ਷מਬࠁ धনషо 4,092

L۽ о੢ ֫ওҊ ਺਷׮ নషоࢎ 3,844 L, নషо

3,523 Lࣽਵ۽ աఋղ঻׮.

ъ਋۝ী ܲٮ ૑ೞஜైࣻ۝੄ ҙ҅ח নష

(r2=0.8367**), ध ন ష (r2=0.7231**), ࢎ ন ష
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Fig. 1. Relationship between rainfall and percolation amount of lysimeter.

䝑 runoff rate (total runoff volume/total rainfall volume)
‡ percolation rate (total  percolation volume/total rainfall volume).

Sandy loam Loam Clay loam

Volume of runoff (L)

Volume of 

Percolation (L)

Mass of Soil loss (kg)

1,633

(20.2)䝑

2,613

(29.5)‡

11.9

2,231

(27.6)

2,336

(28.9)

17.6

1,681

(20.8)

2,337

(28.9)

26.9

Table 2. Runoff, percolating water and soil loss per plot area in 15% slope upland according to soil textures.



(r2=0.8329**)ীࢲ فݽ ъ਋۝੉ ૐоೡࣻ۾ ૑ೞஜ

ైࣻ۝੉ ۽ഋਵࢶ ૐоೞח ҃ೱਸ աఋչ׮(Fig.

1). ъ਋۝җ ૑ೞஜైࣻ۝җ੄ ҙ҅ܳ ੉ਊೞৈ ъ਋

۝੉ ૐоೣী ۄٮ ૑ೞஜైࣻ۝੄ ૐо࠺ਯҗ ૑ೞ

ஜైࣻо ೞӝࢤߊ द੘ೞח ъ਋۝(threshold rainfall

amount)ਸ Table 3ী աఋղ঻1֙ .׮ ઺ ъ਋۝੉

֫਷ द೷ӝр উز ъ਋۝੉ ૐоೣী ۄٮ ૑ೞஜ

ైࣻ۝੉ חೞࢤߊ ૐо࠺ਯ਷ धনషীࢲ ۽0.57 о

੢ ֫ওਵࢎ ,ݴনష৬ নషীࢲ пп 0.52, 0.36ࣽਵ

۽ աఋլ׮. ૑ೞஜైࣻо ӝغࢤߊ द੘ೞח ъ਋

۝਷ ࣻ࠙ ੉מਬࠁ о੢ ֫਷ धনషীࢲ ъ਋۝੉

12.86 mm੉࢚੉ যঠ݅غ ஜైࣻ۝੉ ೞӝࢤߊ द੘

ೞৈ ܲ׮ షࢿী ೧࠺ о੢ ֫਷ ࣻ஖ܳ աఋղ঻Ҋ

੉ٸ੄ షনࣻ࠙਷ 38.6% ઑѤ੉঻׮. নషীחࢲ ъ

਋۝੉ 6.80 mm ੉࢚੉ ঻ਸغ ٸ ૑ೞஜైࣻо ߊ

ೞ৓Ҋࢤ חনషࢎ 5.73 mm੉঻ؘח пп షনࣻ࠙

ೣ۝਷ 24.4%, 27.2%ܳ աఋղ঻׮.

షࢿী ۄٮ ъ਋৬ ਬ୹۝җ੄ ҙ҅ܳ ઑࢎೞ৓׮.

ъ਋۝ী ܲٮ ਬ୹ࣻ۝੄ ҙ҅ח নషࢎ

(r2=0.7877**), ন ష (r2=0.7368**), ध ন ష

(r2=0.7858**), ীࢲ فݽ ъ਋۝੉ ૐоೡࣻ۾ ਬ୹

ࣻ۝੉ ۽ഋਵࢶ ૐоೞח ҃ೱਸ աఋղ঻׮(Fig.

2). ъ਋۝җ ਬ୹ࣻ۝җ੄ ҙ҅ܳ ੉ਊೞৈ ъ਋۝੉

ૐоೣী ۄٮ ਬ୹ࣻ੄ ૐо࠺ਯҗ ਬ୹ࣻо ೞࢤߊ

ӝ द੘ೞח ъ਋۝ਸ ഋݽ ҙ҅धীࢲ ,୹ೞ৓Ҋ࢑

੉ܳ Table 4ী աఋղ঻׮. ъ਋۝ী ܲٮ ਬ୹ࣻ۝

߂ ૑ೞஜైࣻ۝਷ فݽ ъ਋۝੉ ૐоೣী ۄٮ ࢶ

ഋ੸ਵ۽ ૐоೞח ҃ೱਸ ীࢿ৓ਵա, షࠁ ۄٮ ъ

਋۝੄ ਤױ ૐоী ܲٮ ਬ୹ࣻ੄ ਤױ ૐо࠺ਯҗ

ਬ୹੉ ӝغࢤߊ द੘ೞח द੼੄ ъ਋۝਷ ࣗ׮ ׮

ܲ ন࢚ਸ ъ਋۝ী .׮৓ࠁ ೧࠺ ਬ୹חغ ন੉ নష

ח 0.48, धনష৬ חনషࢎ пп ۽0.42 ,0.46 షࢿী

ۄٮ ௾ ର੉ח হ঻ਵա ۽নష<धনష<নషࢎ оݶ

ࢲ ઑӘঀ ֫ই઎׮. ਬ୹ࣻо ӝغࢤߊ द੘ೞח ъ

਋۝ਸ ઑࢎೠ Ѿҗ, নషীחࢲ ъ਋۝੉ 17.4 mmо

঻ਸغ ٸ ਬ୹੉ ӝغࢤߊ द੘ೞ৓Ҋ חনషࢎ 10.5

mm, धনషח 7.76 mmীࢲ ਬ୹੉ ೞӝࢤߊ द੘غ

঻ࢲۄٮ .׮ ъ਋۝੉ ૐоೣী ۄٮ নషীࢲ о੢
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Soil texture

䝑Percolating water increment rate correspondent to unit rainfall amount. 

Sandy loam

Loam

Clay loam

Y=0.5227X-10.963

Y=0.3564X-2.4254

Y=0.5660X-7.2803

0.52

0.36

0.57

5.73

6.80

12.86

0.7237**

0.8367**

0.8329**

r2Threshold rainfall (mm)A䝑Regression equation

Table 3. Regressive relationships between rainfall and percolation according to soil textures.  

Fig. 2. Relationship between rainfall and runoff amount of lysimeter.



݆਷ ੉ޛ ਬ୹غ঻Ҋ, ׮਺ਵ۽ धনష, ࢎনష ࣽਵ

۽ աఋլҊ о੢ ੸਷ ъ਋۝ਵ۽ ਬ୹੉ ೡࢤߊ ࣻ

੓ח షࢿ਷ धনష੐ਸ ঌ ࣻ ੓঻׮. धনషח ъ਋

о ૐоೣী ۄٮ חೞࢤߊ ਬ୹۝਷ নష׮ࠁ ੸঻

ਵա ъ਋ী ੄ೠ ਬ୹੉ חغࢤߊ द੼੉ ܲ׮ షࢿ

ী ೧࠺ ਋ݒ ਵաۋࡈ ъ਋о ૐхೣী ۄٮ ೞࢤߊ

ח ਬ୹۝਷ নషח׮ࠁ ੸঻׮. খਵ۽ షࢿী ۄٮ

ъ਋۝җ ਬ୹۝җ੄ ഐ࢚ ҙ҅ܳ ؊ ੗ࣁ൤ ઑࢎೞ

ӝ ਤ೧חࢲ షনҳઑ੸ੋ ஏݶীبࢲ ؊ बب ੓ח

োҳܳ ೣԋ ࣻ೯ೡ ೙ਃо ੓׮Ҋ .׮ࠄ

੉࢚੄ Ѿҗܳ ઙ೤೧ ࠅ 4ਘࠗఠ ,ٸ 6ਘө૑ח ъ

਋۝җ EI30਷ ծও׮. ੉ী ۄٮ షনࣻ࠙ ب۝ೣ ծ

ওਸ Ѫਵ۽ ৘ࢲۄٮ .׮ػ࢚ ੹୓੸ਵ۽ ਬ୹۝, ૑

ೞஜైࣻࢤߊ ,۝ ੐҅ ૑ೞஜైࣻ۝੉ ծওਵա, 7ਘ

ࠗఠ 9ਘө૑ח ъ਋۝ ૐо৬ ೣԋ షনࣻ࠙ೣب۝

֫ওਸ Ѫ੉Ҋ ੉ী ۄٮ ਬ୹۝, ૑ೞஜైࣻ۝, ੐҅

૑ೞஜైࣻ۝੉ ֫ѱ աఋլਸ Ѫਵ۽ ա .׮ػпࢤ

૑ ࢲకী࢚ ъ਋ী ੄ೠ ਬ୹۝਷ নషীࢲ о੢ ֫

Ҋ ъ਋۝੄ ૐоী ܲٮ ਬ୹۝਷ নషীࢲ о੢ ֫

ওਵա షন ਬप۝਷ धনషীࢲ о੢ ֫਷ Ѫਵ۽

աఋա, ա૑ ࢲకী࢚ धনష੄ ҙܻо ܲ׮ షࢿী

೧࠺ ਋ݒ ઺ਃೡ Ѫਵ۽ ࠄ ,ೠژ .׮ػпࢤ োҳী

ࢲ ਬػب షࢿ߹ ъ਋۝ী ܲٮ ਬ୹ࣻ۝җ ஜైࣻ

۝р੄ ҙҙ࢚҅ܳ ੉ਊೞৈ షࢿ߹ ъ਋۝ী ܲٮ

ਬ୹ࣻ۝җ ஜైࣻ۝ ৘ஏ੉ оמೞӝ חী, ੉ޙٸ

૑ࢎ҃ షন੄ߒ য়৏ਗੋੋ ন࠙ਬपҗ షনਬपਸ

хࣗदఃӝ ਤೠ ؀଼ਸ ݃۲ೞؘח ਑੉ب ۄܻغ

.׮ػױ౸

੸ ਃ

਋ܻաۄ షন਷ߒ 70% ੉࢚੉ ૑ীࢎ҃ ਤ஖ೞҊ

੓ӝ ীޙٸ ஜधী ੄ೠ షনਬप੉ ਋ݒ बпೠ प

੿੉ࢲۄٮ .׮ ࠄ োҳীחࢲ షࢿ р ъ਋۝ ߂

EI30ী ܲٮ షন ਬप۝җ ਬ୹ࣻ۝ ߂ ૑ೞஜైࣻ۝

ਸ ॄ۽Үೣਵ࠺ షࢿ ߂ ъ਋ഋకী ܲٮ ޛ ൒ܴ

ন࢚ਸ ౵ঈೞৈ షনਬपਸ ؘח૑ೞߑ ੉ਊೞҊ੗

ೞ৓ࠄ .׮ োҳীח ਋ܻաۄ షন੄ߒ ઺р بࢎ҃

15%੄ ઑѤਵ۽ೞৈ ఠ޷੉दۄ షনীࢲ प೷ਸ प

दೞ৓Ҋ ъ਋۝җ EI30, షন ਬप۝җ ਬ୹ࣻ۝, ૑

ೞஜైࣻ۝ਸ ઑࢎೞৈ ъ਋۝җ షࢿী ۄٮ ஜైࣻ

۝җ ਬ୹۝җ੄ ҙ҅ܳ ъ਋۝ী .׮ওࠁ ܲٮ ਬ୹

ࣻ۝ ߂ ૑ೞஜైࣻ۝਷ فݽ ъ਋۝੉ ૐоೣী ٮ

ۄ ૐоೞח ੿੄ ҙҙ࢚҅ܳ ৓Ҋࠁ షࢿী ۄٮ ъ

਋۝੉ ૐоೣী ܲٮ ਬ୹ࣻ੄ ؀੸ੋ࢚ ૐо࠺ਯҗ

ਬ୹੉ חغࢤߊ ୭ࣗ ъ਋۝਷ ࣗ׮ ੸ੋܫੌ ন࢚

ਸ ੉૑ࠁ ঋও׮.

ࠄ द೷ ӝрزউ ъ਋۝ ਤױ ૐоী ܲٮ ஜైࣻ

۝੄ ૐ࠙۝਷ धনషо 0.57 ਵ۽ о੢ ֫ওਵ׮ ,ݴ

਺ਵ۽ নష৬ࢎ নషо пп 0.52, 0.36 ࣽਵ۽ աఋ

լ׮. ૑ೞஜైࣻо ӝغࢤߊ द੘ೞח ъ਋۝਷ ध

নషীࢲ 12.86 mmਵ۽ о੢ ֫ওҊ, নషח 6.80

mm, ࢎনషח 5.73 mm ۽ աఋլ׮.

షࢿ߹ ъ਋۝ ਤױ ૐоী ܲٮ ਬ୹ࣻ੄ ૐ࠙۝

਷ షࢿী ۄٮ ௾ ର੉ח হ঻ਵա নషীࢲ ۽0.48

о੢ ֫ওҊ धনష, ࢎনషח 0.46, 0.42 ࣽ੉঻Ҋ ਬ

୹ࢤߊ ୭ࣗъ਋ب۝ নషо 17.4 mm۽ о੢ ֫ওਵ

ݴ חনషࢎ 10.5 mm, धনషח 7.76 mm ࣽਵ۽ ա

ఋղ঻׮.
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Soil texture

䝑Runoff increment rate correspondent to unit rainfall amount.

Sandy loam

Loam

Clay loam

Y=0.4292X-4.5079
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0.48

0.46

10.50

17.40
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Table 4. Regressive relationships between rainfall and runoff amount according to soil textures. 
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