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The exact estimation of crop evapotranspiration containing reference or potential evapotranspiration is
necessary for decision of crop water requirements. This study was carried out for the evaluation and
application of various meteorological elements used for the calculation of reference evapotranspiration
(RET) by FAO Penman- Monteith (PM) model. Meteorological elements including temperature, net
radiation, soil heat flux, albedo, relative humidity, wind speed measured by meteorological instruments are
required for RET calculation by FAO PM model. The average of albedo measured for crop growing period
was 0.20, ranging from 0.12 to 0.23, and was slightly lower than 0.23. Determinant coefficients by measured
albedo and green grass albedo were 0.97, 0.95 and standard errors were 0.74, 0.80 respectively. Usefulness
of deductive regression models was admitted. To assess an influence of soil heat flux (G) on FAO PM, RET
with G=0 was compared with RETs using G at 5cm soil depth (G5cm) and G at surface (G0cm). As the results,
RET estimated by G=0 was well agreed with RET calculated by measured G. Therefore, estimated net
radiation, G=0 and albedo of green grass could be used for RET calculation by FAO PM.
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ࢲ ঱

ૐ࢑ߊ(ET)਷ షনҗ ੘ޛ੉ חೞ࠺ࣗ ਸޛ աఋղ

ݴ ҙѐী ੓যࢲ Ѿ੿੸ੋ ਃࣗ઺੄ ೞա੉ۄٮ .׮

ࢲ ੉ী ؀ೠ ଵчਸ ঳ਸ ࣻ ੓ݶ׮ ҙѐ दӝա ੘

੉ޛ ೙ਃ۽ ೞח ҙѐ۝ਸ औѱ ೡ࢑҅ ࣻ ੓׮. Ӓ

۞ա ੘ޛ੄ ૐ۝࢑੉ա షন੄ ૐ۝ߊਸ ஏ੿ೞח

Ѫ਷ അप੸ਵ۽ য۵ӝ ীޙٸ ݆਷ աۄীחࢲ ਫ਼

੤ૐ۝࢑ߊਸ ా೧ पૐ۝࢑ߊਸ ৘ஏೞҊ੗ ೞ৓׮

(Allen, 1986; Allen and Pruitt, 1986; Hanks, 1974;

Jensen et al., 1970; Jansen et al., 1990; Ritchie, 1972;

Ritchie and Burnett, 1968). ਫ਼੤ૐ۝࢑ߊ੉ۆ ੌ੿૑

৉੄ ӝറઑѤೞীࢲ ಴ળਖ਼٣о ࣻ࠙੄ ઁೠਸ ૑߉

ঋח ੄ࢲకী࢚ ૐ࢑ߊ о۝מਸ ݈ೞݴ(Yoo, 2000)

੉ח Penmanߨ, ࣻ੿ Penmanߨ, Panߨ, Blaney-

Criddleߨ, FAO Penman-Monteith(FAO PM)ߨ ١

নೠ׮ ഋక੄ ۽ഋਵݽ ઁदо যغ Ӓ۞ա .׮৳ ੉

۠ ഋٜ੉ݽ ܲ׮ աۄ੄ ӝ࢚ઑѤҗ ੤ߓഋకܳ ߈

৔ೠ Ѫ੉ӝ ীޙٸ Ѩૐ হ੉ ਋ܻաۄ ӝ࢚ઑѤҗ

৔֪ઑѤী ۽߄ ੸ਊೞח Ѫ਷ पૐ࢑ߊ ੗ܳܐ ঳

ؘח ਑੉ب ૑غ ঋࢲۄٮ .׮ח ਋ܻաۄ੄ ݆਷ ো

ҳ੗ٜ਷ Penmanߨ੄ Ѩషܳ ాೠ ਫ਼੤ૐ۝࢑ߊ

(PET) ୶੿(Lee, 1973), ࣻޛ૑ߨী ੄ೠ ૐ۝࢑ߊ

੿(Jo, 1974)੉ա࢑ Panߨ੄ Ѩૐ(Lee, 1972),

Christiasenध੄ ੸ਊ(Lee, 1973) ١ਸ ా೧ ੸೤ೠ ਫ਼

੤ૐ࢑ߊ ഋਸݽ ଺Ҋ੗ ೞח ֢۱ਸ নೞѱ׮ दب

ೞ৓׮. ౠ൤, 1981֙ࠗఠ ֪সӝࣿোҳࣗীחࢲ ૐߊ

࢑ ஏ੿ਊ ఠܳ޷੉दۄ ஖ೞҊࢸ ਫ਼੤ૐ۝࢑ߊ ஏ੿

чҗ ୶੿ч р੄ Үܳ࠺ ా೧ ੸੿ೠ ഋਸݽ ଺Ҋ੗

֢۱ೠ Ѿҗ(Im et al., 1982; Im and Yoo, 1986; Lee

et al., 1988; Oh et al., 1996a; Oh et al., 1996b) ઱ਃ

੘ޛ੄ ୭؀ ૐ۝࢑ߊҗ ੘ܳࣻ҅ޛ ۞੿ೞ৓Ҋ, ੉࢑

ೠ दܳب ా೧ Ѩૐػ ૐ۝࢑ߊ ഋਸݽ ҙѐ दӝա

ҙѐ۝ Ѿ੿ী ੉ਊೞ৓׮(Eom et al., 1999). Ӓ۞ա,

੉ۧѱ Ѩૐػ Pan ૐߊ੉ա ࣻ੿ Penmann ١੄ ݽ
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ഋٜ਷ ࣽ߹੉ա ਘ߹, חژ Ӓ ੉࢚੄ ӝ࢚੗ܳܐ ߄

ఔਵ۽ ೠ दр (FAO, 1998)ࢲ۽ഋٜݽ חژ ਤױੌ

ૐ۝࢑ߊਸ חೞӝী࢑҅ ੸೤ೞ૑ ঋࢲۄٮ .׮, ੘

੄ޛ ੿ഛೠ ਭಣоաࢤ ޛ ۝ݽࣗ ಣо ߂ Ӓী ٮ

ܲ ഋݽਭࢤ ੘ࢿҗ SWAT੉ա BASIN ١੄ ݽޙࣻ

ഋ ҳزਸ ਤ೧חࢲ ਤױੌ ੉ೞ੄ ૐ۝࢑ߊਸ ಣо

ೞח ഋ੉ݽ ೙ਃೞݴ, FAO PM ݽഋ਷ Ӓ۞ೠ ੸ݾ

ী ࠗ೤ೠ ࢲ۽ഋਵݽ അ੤ ҅ࣁ ध۝ӝҳо ੹ ҅ࣁ

ী ҕాਵ۽ ੸ਊೡ ࣻ ੓ח ૐ۝࢑ߊ ۽ഋਵݽ ୶ୌ

ೞҊ ੓׮(FAO, 1998). ࠄ ,ࢲۄٮ োҳীחࢲ FAO

о пҴী ӂ੢ೞҊ ੓ח Penman-Monteith ݽഋ੄

਋ܻաۄী ؀ೠ ੸೤ࢿਸ ѨૐೞҊ੗ FAO PM ݽ

ഋ੄ ૐ۝࢑ߊ ী࢑҅ ੉ਊغҊ ੓ח নೠ׮ ӝ࢚ਃ

ٜࣗਸ ಣоೞҊ੗ ೞ৓׮.

੤ܐ ߂ ߨߑ

ਫ਼੤ ૐ۝࢑ߊ(PET)җ ਬࢎೠ ѐ֛ੋ FAO PM੄

RET(Reference Evapo-Transpiration)ח ੘׮݃ޛ ׳

ܻ աఋաח ੘ࣻ҅ޛ৬ ೣԋ ੘ޛ੉ ੉ਊೞח पઁ

ૐ۝࢑ߊ ী࢑҅ ೙ࣻ੸ੋ ਃࣗࢲ۽ ੘ޛ ઱߸੄ ജ

҃ਸ աఋղח ৈ۞ о૑੄ ӝੋ࢚੗ܳ ੉ਊ೧ ࢑҅

ࢲۄٮ .׮ػ ࠄ োҳח ৡ·णب, ೂࣘ, ੌ۝ࢎ, ૑઺

ৌ۝ܨ ١੄ ӝ࢚ਃࣗ ஏ੿ਸ ਤ೧ ҃ӝب ࣻਗী ਤ

஖ೞҊ ੓ח ୷࢑ োҳࣗ ҳղ ৠࣻࣻ ੤ߓ૑ীࢲ

1m ڄয૓ ୡ૑ী ஏ੿ ੢ܳ࠺ ࠄ .׮஖ೞ৓ࢸ ৠࣻ

ࣻ ੤ߓ૑ח ੸੉ݶ 2haࢲ۽ ೧ߊ੉ ড 50 m੉Ҋ, ҃

оبࢎ 17%੉ݴ షন਷ ন૕҅ࢎ ੸ട࢝షੋ ৘ా࢑

(coarse loamy, mesic family of Typic Dystrudepts)੉

঻ژ .׮ೠ, ಴ష੄ షࢿ਷ ݴ૕নష੉ࢎ޷ ಴ష৬ ब

ష੄ ಣӐ ਊ੸חب޻ 1.23 g·cm-3੉঻׮. ੤ߓ੘ޛ

਷ ਊܐࢎ ৠࣻࣻࢲ۽ धਊ ৠࣻࣻ׮ࠁ 70)ߓध੤޻

15 cm) ೞ৓ਵݴ ӝр਷ ౵ઙੌੋ 2003֙ 5ਘ 26ੌࠗ

ఠ ৠࣻࣻܳ ࢲ۽ܐࢎ ࣻഛೠ दӝੋ 8ਘ 25ੌө૑

ӝ࢚ਃࣗܳ ஏ੿ೞ৓ژ .׮ೠ ౵ઙ റ ࣻഛೞӝө૑

੄ ъ਋۝਷ 880 mm੉঻׮. ૐ࢑ߊ ਊ࢑҅ ӝ࢚ਃࣗ

ٜਸ ஏ੿ೞӝ ਤ೧ 3m ֫੉੄ ఋਕܳ ਋Ҋࣁ ࢎࠂ

оܻѐ ղࠗী ৡب৬ णܳب ஏ੿ೞח HMP)ࢲࣃ

35C, Vaisala Inc., Finland) ߂ 0.05, 0.1, 0.2, 0.3, 0.4

m੄ షন Ө੉ী झఠ޷ࢲ ध੄ߑ షনৡب ࢲࣃ

(PT 100)ܳ ݴ஖ೞ৓ਵࢸ కনীࢲ షনਵ۽੄ ૑઺

ৌ۝ܨਸ ஏ੿ೞӝ ਤೠ ૑઺ৌܨ౸(Model HFT-3,

REBS, USA)ب ೠژ .׮஖ೞ৓ࢸ కনҟ੄ ૑ࣻࢎࠂ

ܳ ೞӝࢳ࠙ ਤೞৈ ঌ߬ب ,ఠ(Model 240-8101޷

NovaLynx Corp., USA)৬ ,Model 240-100)҅ࢎࠂࣽ

NovaLynx Corp., USA)ܳ ੉۠ .׮஖ೞ৓ࢸ ੢۽ٜ࠺

ࠗఠ ݒ ׮1࠙݃ ஏ੿חغ ੗חܐ ੗ࣻܐ૘੢஖

(Model DT 600, Data Taker, Australia)ܳ ੉ਊೞৈ

ࣻ૘ೞҊ, Ӓ чਸ 60࠙ рѺਵ۽ ಣӐೞѢա חژ ־

੸ೞৈ ੷੢ೠ чਸ FAO PM ݽഋ੄ RET ҅࢑ਸ

ਤೠ ӝੋ࢚੗ ীࢳ࠙ ੉ਊೞ৓׮.

FAO Penman-Monteith Method ૐ۝࢑ߊ ୶੿ਸ ਤ

ೠ FAO PMߨ਷ Blaney-Criddle ݽഋ੉ա Penman

ഋݽ ഋ, Hargreavesݽ ١੉ 1઱ੌ੉ա 10ੌ ੉࢚੄

ಣӐӝ࢚ ੗ܳܐ ੉ਊೞৈ Ӓ ӝрزউ੄ ಣӐ ૐߊ

۝ਸ࢑ ৘ஏೞח নೠ׮ ,ীݶ߈ ӝ࢚ਃٜࣗҗ धޛ

ܳبਭ੿ࢤ ৔ೞৈ߈ 1ੌ ૐ۝࢑ߊ੉ա दр ਤ੄ױ

ૐ۝࢑ߊ ৘ஏ੉ оמೠ ݴ੉؛ݽ ܲ׮ ੉ٜ؛ݽ

PETܳ ӝળਵ۽ ೞৈ ૐ۝࢑ߊਸ ಣоೞؘח ೧߈

RETܳ ૐ۝࢑ߊ ಣо੄ ӝࠄਵ۽ ೠח׮ ੼ب ର੉

о դ׮(Kashyap et al, 2001).

FAO PM ؛ݽ਷ ਫ਼ৌਸ ೞӝ࢑҅ ਤೠ ী(①)؛ݽ

ࢲ λܳ ա־যષਵࢲ۽ RET धਵ۽ ٜ݅য ઴ ࣻ ੓

Ҋ ੉ ध਷ ਖ਼٣ܳ ӝળध۽ޛ ೧ࢲ ਺੄׮ ध(②)ਵ

۽ ಴അ׮ػ.

ৈӝࢲ, ET0ח RET{mm·day-1]੉Ҋ Rn਷ ۝ࢎࠂࣽ

[MJ·m-2day-1], Gח ૑઺ৌܨ[MJ·m-2day-1]੉׮. T

ח ੌੌ ಣӐӝৡ[℃], U2ח 2m ֫੉ীࢲ੄ ಣӐೂࣘ

[m·s-1]੉ݴ esח ನച ࣻૐӝ঑[kPa]੉Ҋ eaח पઁ

ࣻૐӝ঑[kPa]੉׮. Δח ࣻૐӝ঑ ҋࢶ੄ ৡبী ٮ

ܲ ӝ਎ӝ[kPa·℃-1]੉Ҋ, γח psychrometric ࢚ࣻ

[kPa·℃-1]ࢲ۽ ؀ӝ঑(P)੄ (P·3-10·0.665)۽ࣻೣ

಴അ׮ػ.

ध ①җ ②ীࢲ ਫ਼ৌ੉ա RETח ۝җࢎࠂࣽ ૑઺

ৌ۝ܨ੄ ਸ࢑҅ ా೧ ঳ਸ ࣻ ੓ؘח Ӓ઺ ۝ࢎࠂࣽ

੄ ध਷࢑҅ ਺җ׮ э׮.

Rn = Rns - Rnl = (1 - α)·Rs - Rnl ③

ৈӝ۝ࢎࠂࣽ ,ࢲ਷ ੷ݢ ౵ীױ ੄ೠ җ(Rns)۝ࢎࠂ

੢౵ী ੄ೠ ਸ(Rnl)۝ࢎࠂ ҳ࠙೧ঠ ೠ׮. ੉ ध਷

③җ э੉ ૑಴ݶ ਯ(albedo, α)җࢎ߈ पஏೠ ۝ࢎੌ

(Rs)җ੄ ҙ҅۽ ٜ݅ ࣻ ੓׮. ध ③ীࢲ ੢౵ী ੄

ೠ ۝ਸࢎࠂ ҳೞӝ ਤ೧ࢲ ਺җ׮ э਷ ध ④ܳ ੸

ਊೠ׮.

ૐ۝࢑ߊ ੿ী࢑ ੉ਊחغ ӝ࢚ਃࣗ੄ ಣо 275

(es - ea)
Δ(Rn - G)+ρa·cp·

ra
λET =                                       ①

rs
Δ+γ(1+    )

ra

900
0.48[Rn - G]+γ·(     )·U2·(es - ea)

T+273
ET0 =                                                ②

Δ+γ·(1+0.34·U2)



ৈӝࢲ, σח झప౸-ࠅଣ݅ ࢲ۽࢚ࣻ 2.043×10-10

[MJ·m-2 hour-1 K-4]੉Ҋ Tmax ח ୭Ҋӝৡ[oK],

Tmin ח ୭੷ӝৡ[oK], Rsoח ݉਷ զ੄ ীց૑ࢎࠂ

[MJ·m-2 day-1]ܳ աఋղҊ Ӓ ч਷ ਺੄׮ ध ⑤ী

ࢲ ঳ਸ ࣻ ੓׮.

Rso= [0.75+(2×10-5)·z]Ra ⑤

ৈӝࢲ, Raח ૑ҳө૑ ೠ׳ب కনࢎࠂ ীց૑[MJ·

m-2 day-1]ܳ աఋղҊ zח ೧ࣻݶਵࠗ۽ఠ੄ ֫੉(೧

ܳ(بҊߊ աఋղݴ Raܳ ҳೞח ҕध਷ ध ⑥җ э

੉ աఋյ ࣻ ੓׮.

ৈӝࢲ, Gscח కনࢲ۽࢚ࣻ 0.0820[MJ·m-2 min-1]੉

Ҋ, dr਷ కনҗ ૑ҳ੄ ৉ חҙѢܻ, δ࢚ కন੄ ੸ਤ

[rad], ψח ਤب[rad], ωsח दрށੌ пب[rad]ܳ ա

ఋղݴ drҗ ߂ ωsܳ ҳೞח ਷ߨߑ ध ⑦, ⑧, ⑨৬

э׮, ৈӝࢲ Jח .׮੸ੌࣻ੉־

Ѿҗ ߂ Ҋ଴

ঌ߬بী ੄ೠ ۝ࢎࠂࣽ ૑಴ݶ ਯਸࢎ߈ ੄޷ೞ

ח ঌ߬חب కনਵࠗ۽ఠ ૑಴ݶਵ۽ ղܻ଑ח ࢎੌ

۝җ ૑಴ݶ੉ա canopyࠗ۽ఠ ؀ӝӂਵ۽ חغࢎࠂ

۽ਯ࠺ ಴दݴغ, ੉ח ࢎࠂࣽ чী ઺ਃೠ ৔ೱਸ ޷

஘׮(ਮ, 1999). Fig. 1਷ ৠࣻࣻ ੤ߓ૑ী оө਍ ୡ

૑੄ ঌ߬ب ஏ੿чਸ ৈ઱Ҋࠁ ੓׮. ੉ ч੄ ஏ੿

दӝח 2003֙ 6ਘ 3ੌࠗఠ 8ਘ 21ੌө૑੉ݴ ಣӐч

਷ 0.20੉Ҋ ୭ח؀ 0.23, ୭ࣗח 0.12ܳ աఋչ׮. ੘

ޛ ਭӝр੄ࢤ ૑಴ݶ ਯ਷ࢎ߈ ੘ޛী ۄٮ 0.2∼

۽੉ࢎ0.25 ঌ۰ઉ ੓Ҋ(FAO, 1998), FAO PMীࢲ

ध ③ী ੸ਊೞח ч਷ ਖ਼٣੄ ૑಴ݶ ਯੋࢎ߈ 0.23

ਵ۽ যغ ੓׮. షন੄ ঌ߬חب షন੄ ೖبࠂա ࣻ

੄ޛక, ੘࢚࠙ بਭ੿ࢤ ߂ కন੄ пীࢎੑ ۄٮ ߸

੉о ۽޲নೞ׮ ध ③੉ যڃ Ѿҗܳ ઁҕೞח૑ী

؀ೠ Ѩૐ੉ ೙ਃೞ׮. Fig. 2ח ঌ߬޷بఠܳ ੉ਊ೧

ஏ੿ػ ୡ૑੄ ਯ(৽ଃ)җࢎ߈ ਖ਼٣੄ ঌ߬ب(য়ܲ

ଃ)ܳ ध ③ী ੸ਊೞҊ Ӓ чਸ द׮ ध ④∼⑨ө૑

੄ җ੿ী ੸ਊ೧ ҳೠ ۝ࢎࠂࣽ чٜਸ पઁ ஏ੿ೠ

ೲथয়·੿ъഐ·ೞ࢚Ѥ·ӣ੿ӏ276

T4
max,K + T4

max,K Rs
Rnl=σ(             )(0.34-0.14 ea)(1.35     -0.35)     ④

2 Rso

24·60
Ra =          ·Gsc·dr·(ωs·sin(ψ)sin(δ)

π

+cos(ψ)cos(δ)sin(ωs))                        ⑥

2π
dr = 1+0.033·cos ( J )            ⑦

365

2π
δ= 0.409·sin ( J - 1.39)           ⑧

365

ωs = arccos(-tan(ψ)tan(δ))                    ⑨

Fig. 1. Daily change of albedo by grass growth (2003. 6. 3~8.
21).

Fig. 2. Comparison of net radiation (Rn) with albedo measured in grass canopy (left) and fixed albedo (right).



۝җࢎࠂࣽ Үೠ࠺ Ӓܿ੉׮. ஏ੿ ঌ߬ܳب ੉ਊ೧

ҳೠ ഥӈध੄ Ѿ੿҅ࣻח 0.97, ಴ળয়ରח 0.74੉Ҋ,

ਖ਼٣੄ ঌ߬ੋب 0.23ਸ ੉ਊ೧ ҳೠ ഥӈध੄ Ѿ੿҅

חࣻ 0.95, ಴ળয়ରח 0.80ਵ۽ ف ध فݽ pч੉

׮ࠁ0.001 ੘ই ৘ஏ ч਷ पઁ чী ૒ࢶ੄ ҙਸ࢚

੉ݴܖ ഥӈध੄ ਬ੄ࢿ੉ ੋ੿ࢲۄٮ .׮ػ धޛ੉

ח੢ೞࢤ Ҕীחࢲ ঌ߬ب ஏ੿ਸ ా೧ ۝ਸࢎࠂࣽ

ҳೞח Ѫ੉ ଵ чী оӰ૑݅ ஏ੿ ੗ܳܐ ҳೡ ࣻ

হਸ חٸ ਖ਼٣੄ ૑಴ݶ ਯਸࢎ߈ ੸ਊ೧ب য়ର੄

੿بо 0.06੿۽ب पஏ೮ਸ ৬ٸ ௾ ର੉о হਵ۽޲

੉ܳ ੉ਊ೧ ۝ਸࢎࠂࣽ ҳೠݶ׮ ஏ੿ೠ чী Ӕ੽

ೠ чਸ ঳ਸ ࣻ ੓ਸ Ѫ੉׮. ૊, ੉ Ѿҗח ࢎࠂࣽ

۝җ ঌ߬ܳب ۽ٮ ஏ੿ೞ૑ ঋ؊بۄ ध ③ীࢲ α

ч਷ 0.23ਵ۽ Ҋ੿ೞҊ ஏ੿ػ ۝җࢎੌ ஏ੿ػ ୭

Ҋ·୭੷ӝৡҗ पઁ ࣻૐӝ঑ী ۄٮ ػ࢑҅ ੢౵ࠂ

۝ਸࢎ ੉ਊ೧ ۝ਸࢎࠂࣽ ҳೡ ࣻ ੓਺ਸ ੄޷ೠ׮.

૑઺ৌܨী ੄ೠ RET ীց૑ ࣻ૑ী ܲٮ ૑઺ৌ

חܨ ૑಴ݶਵ۽ ٜযয়ח కন ীց૑৬ࢎࠂ ૑಴ݶ

ীࢲ ؀ӝ઺ਵ۽ աоח ীց૑੄ࢎࠂ ର੉ী ੄ೠ

ч੉Ҋ FAO PMীחࢲ ৬੄ࢎࠂࣽ ীց૑ ର੉۽

ૐ۝࢑ߊী ৔ೱਸ Ӓ۞ա .׮஘޷ ૑઺ৌחܨ ܲ׮

ӝ࢚ਃٜࣗҗח ܻ׳ ஏ੿੉ औ૑ ঋই FAO PMী

੄ࢲ ৔ೱ੿بী ؀ೠ ੉ױ౸ ਊ੉ೞ૑ ঋ׮. Fig. 3

਷ ੉ী ؀ೠ ਸױ౸ ೞҊ੗ ۝਷ࢎࠂࣽ ஏ੿чਸ ੉

ਊೞҊ, ૑઺ৌܨ ஏ੿౸੉ ഃޚ ੓ח ૑઺ 5cm Ө੉

ীࢲ ஏ੿ೠ ૑઺ৌܨ(G5cm)৬ ૑಴ݶ ੿ध(ೲࠁ ١,

2004)ী ੄೧ ػ੿ࠁ ૑઺ৌܨ(G0cm)ܳ ध ②ী ੸ਊ

೧ ҳೠ RETܳ ૑઺ৌܨо 0ੌ ੄(G=0) RET чٸ

җ Ү࠺ ೠࢳ࠙ Ѫ੉׮. Ӓܿীࢲ ٠੉ࠁ G=0ੌ ٸ

੄ RETח G5cmীࢲ੄ RET׮ࠁ 3-5mm ߧਤীࢲ ড

р ௼ѱ ৘ஏೞҊ, ૑಴ݶ ૑઺ৌܨ(G0cm)ীࢲ੄

RETח 5mm ੉࢚ীࢲ ডр ੘ѱ ৘ஏೞח ҃ೱ੉ա

಴ળয়ରо пп 0.21җ ࢲ۽0.1 ف ҃਋ فݽ Ѣ੄

ੌ஖ೞח ҃ೱਸ ࢲۄٮ .׮ੋࠁ FAO PM ݽഋਸ ੉

ਊ೧ ૐ۝࢑ߊਸ ੿ೞҊ੗࢑ ೡ ٸ ૑઺ৌܳܨ ஏ੿

ೡ ੢஖ա ੉ߨߑ হݶ׮ ध ①੉ա ②ীࢲ ૑઺ৌܨ

೦ਸ दೞҊޖ ب೧࢑҅ RETܳ ੿ೡ࢑ ࣻ ੓׮Ҋ ৈ

ѹ૓׮.

۝ীࢎࠂࣽ ܲٮ RET FAO PMীࢲ RET ҅࢑ਸ

ਤೠ ઱ਃ ੋ੗੉ݴ ۝җࢎੌ ૑಴ݶ ਯ੄ࢎ߈ ೣࣻ

ੋ ۝੄ࢎࠂࣽ ஏ੿஖о ੓ਸ ҃਋৬ হਸ ҃਋ܳ ࠺

Үೞӝ ਤ೧ Figure 4ীחࢲ ஏ੿ ৬ࢎࠂࣽ ػ੿ࠁ

૑಴ݶ ૑઺ৌܨ чী ੄ೠ RETܳ ૑઺ৌ۝ܨਸ ݽ

ف 0ਵ۽ ೮ਸ ٸ ஏ੿ ীࢎࠂࣽ ੄೧ ঳য૓

RET(Ⅰ), ஏ੿ ঌ߬بী ੄೧ ঳য૓ ۽ࢎࠂࣽ ࢑҅

ೠ RET(Ⅱ), ੌ੿ೠ ঌ߬(0.23)بܳ ؀ੑ೧ ঳য૓

۽ࢎࠂࣽ ೠ࢑҅ RET(Ⅲ)৬ Table 1਷ .׮Үೞ৓࠺

Fig. 4੄ ࢳ࠙҅ా чٜਸ աఋմ Ѫ੉׮. Ⅰ੄ ࢳ࠙

Ѿҗח Fig. 3ী যغݺࢸ ੓ਵݴ, Ⅱ৬ Ⅲ੄ Ѿ੿҅
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Fig. 3. Comparisons of RET between G5cm, G0cm and G=0.

Fig. 4. Comparison of various RET calculated by
meteorological data



ࣻ৬ pч਷ ৘ஏ ীࢎࠂࣽ ੄ೠ RETо पஏ ࢎࠂࣽ

ী ੄ೠ RETܳ Ү੸࠺ ੜ ೞҊݺࢸ ੓਺ਸ ৈ઱Ҋࠁ

੓ਵա RETо 3mm੉ੌ࢚ חٸ য়ରо ழ૑ח ҃ೱ

੉۽޲ Ⅱ৬ Ⅲ୊ۢ ঌ߬ب чҗ ۝ࢎੌ ߂ ध ③∼

⑨ܳ ੉ਊ೧ ঳য૓ ܳࢎࠂࣽ ੉ਊ೧ RETܳ ೡ࢑҅

חٸ Table 1ী աఋա ੓ח ഥӈधਸ ੉ਊ೧ ੉ܳ

੿೧ࠁ ઱যঠ RET ҅࢑੄ য়ରܳ ઴ੌ ࣻ ੓ਸ Ѫ

੉׮.

ਃ ড

FAOীחࢲ ੄҅ࣁ ૐ۝࢑ߊਸ ೠੌز ۽धਵߑ ࢑

੿ೞӝ ਤ೧ নೠ׮ ഋక੄ ഋٜਸݽ ࣗѐೞҊ пҴ੉

੸ਊೞ۾ب ӂҊ೧৳ਵݴ ୭Ӕীח Penman-

Monteith(PM) ݽഋਸ ૐ࢑ߊ ੿ী࢑ ੉ਊೞ۾ب ೞ

Ҋ ੓ࠄ ,ࢲۄٮ .׮ োҳীחࢲ নೠ׮ ӝ࢚ਃࣗ৬ ੘

ޛ ੢ਸࢤ Ҋ۰೧ दр߹ חژ ۽߹ੌ ૐ۝࢑ߊ੄ ੿

۝ചо оמೠ FAO PM ݽഋ੄ ૐ۝࢑ߊ ী࢑҅ ੉

ਊغҊ ੓ח নೠ׮ ӝ࢚ਃٜࣗਸ ಣоೞҊ੗ ೞ৓׮.

ஏ੿ ੢ܳ࠺ ా೧ ঳য૓ ۝җࢎࠂࣽ ૑઺ৌ۝ܨ,

ࣻૐӝ঑, ೂࣘ, ӝৡ ١੄ ӝ࢚ਃࣗܳ PM ݽഋ҅࢑

ध ②ࠗఠ ⑨ө૑੄ җ੿ী ੸ਊ೧ ࢲୡ૑ী .׮ওࠁ

ஏ੿ೠ ঌ߬ب੄ ಣӐч਷ 0.20੉Ҋ ୭ח؀ 0.23, ୭ࣗ

ח 0.12ܳ աఋղ ಣӐч਷ FAO PMীࢲ ਖ਼٣੄ ߈

ਯੋࢎ ׮ࠁ0.23 ࣗ׮ ծ਷ чਸ ஏ੿ .׮৓ࠁ ঌ߬ب

ী ੄ೠ ۝җࢎࠂࣽ ਖ਼٣੄ ঌ߬(0.23)بܳ ੉ਊೠ ࣽ

۝ਸࢎࠂ ݶࠁҮ೧࠺ Ѿ੿҅ࣻח 0.97җ 0.95, ಴ળয়

ରח 0.74৬ 0.80੉঻ਵա ৘ஏ ч਷ पઁ чী ૒ࢶ

੄ ҙਸ࢚ ੉ݴܖ ഥӈध੄ ਬ੄ࢿ੉ ੋ੿غ঻׮. ૑

઺ৌ۝ܨ੄ FAO PMীࢲ੄ ৔ೱ੿ܳب ೞӝױ౸ ਤ

೧ ૑઺ 5cm Ө੉ীࢲ ஏ੿ೠ ૑઺ৌܨ(G5cm)৬ ૑಴

ݶ ੿धীࠁ ੄೧ ػ੿ࠁ ૑઺ৌ۝ܨ(G0cm)ਸ ૑઺ৌ

۝੉ܨ 0ੌ ੄(G=0) RET чҗٸ ݶҮೞ࠺ G=0ੌ

੄ٸ RETח G5cmীࢲ੄ RET׮ࠁ 3-5 mm ߧਤীࢲ

ডр ௼ѱ ৘ஏೞҊ, G0cmীࢲ੄ RET ח׮ࠁ 5mm

੉࢚ীࢲ ডр ੘ѱ ৘ஏೞա ف ҃਋ فݽ Ѣ੄ ੌ

஖ೞח ҃ೱ੉঻׮. ஏ੿ػ ৬ࢎࠂࣽ G0cmী ੄ೠ

RETܳ ૑઺ৌ۝ܨਸ فݽ 0ਵ۽ ೮ਸ ٸ ஏ੿ ࠂࣽ

ীࢎ ੄೧ ঳য૓ RET(Ⅰ), ஏ੿ػ ী ੄೧ ৘ஏػ

۽ࢎࠂࣽ ೠ࢑҅ RET(Ⅱ), α=0.23ਸ ؀ੑೞৈ ҳೠ

۽ࢎࠂࣽ ೠ࢑҅ RET(Ⅲ)৬ Ү೮ਸ࠺ ٸ Ⅰ, Ⅱ, Ⅲ

੄ Ѿ੿҅ࣻ৬ ಴ળয়ର ߂ pч਷ ஏ੿ ۝җࢎࠂࣽ

G0cmী ੄ೠ RETܳ Ү੸࠺ ੜ ೞҊݺࢸ ੓ਵա, Ⅱ

৬ Ⅲ୊ۢ ঌ߬ب чҗ ۝ࢎੌ ߂ ध ③∼⑨ܳ ੉ਊ

೧ ঳য૓ ۝ਸࢎࠂࣽ ੉ਊ೧ RETܳ ೡ࢑҅ חٸ

Table1ী աఋա ੓ח ഥӈधਸ ੉ਊ೧ ੉ܳ ੿೧ࠁ

઱যঠ RET ҅࢑੄ য়ରܳ ઴ੌ ࣻ ੓ਸ Ѫ੉׮.

੉࢚੄ Ѿҗܳ ઙ೤ೞݶ FAO PM ݽഋী ੉ਊחغ

ӝ࢚ਃٜࣗਸ ஏ੿ೡ ࣻ হਸ חٸ ૑಴ݶ ਯਸࢎࠂ

աఋղח ૑઺ৌܨ ч਷ 0ਵ۽ ੿ೞҊ࢑ ۝ࢎࠂࣽ ৘

ஏ чҗ ਖ਼٣੄ ૑಴ݶ ਯࢎ߈ חژ ঌ۰૓ ੘ޛ੄ ߈

ਯਸࢎ ੉ਊ೧ RETܳ חೞ࢑҅ Ѫ੉ оמೡ Ѫ੉׮.
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