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4EL E3 §57} 33HA gon

Metg:;logy Daily routing for depth of paddy’

Cultivation management water Effective Rainfall

Penman

Water requirement in depth l

Unit water Jv Net Irrigation water
requirement requirement

Facilities management water

Frequency of 10yr. Frequengy of 10yr.
Water demand of . l Gross Irrigation water Water demand of
Irr.Field requirement Non-Irr.Field

Fig. 2.1 Flow chart of the estimation of water demand for paddy field
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(@112) M FFEAEES AAET 11.0%E F§3in, ANERFALEFFS Tl H&A 7 8l
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Field Capacity . Daily routing for water of the soil’
Soil serise I teld Capacity - Total available
Soil water l

ML
Readily available
Soil water
Root depth of crop —» Available soil layer
Depletion fraction = $oil moisture

Comsumptive use ‘-l

—

I PenmantMonteith
Metle)orology I Rain, temp. etc Soil Water Balance

ata Efficiency of irrigation

Gross irrigation water |+ » Net irrigation -
water

le————— Frequency of 10yr. — |

‘Water Demand of Water Demand of
Irr, Field Non-Irr. Field

Fig. 2.2 Flow chart of the estimation water demand for upland field
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5284 $o%te| FUss 24
W FEFES
W EE 3 F EFY 22FNA FBo| olgBE FEL REFEOlN I FE
$¥e EFY 47, BL@NZ, AN et Fold £X& Yehach 2 Bl fA
489 ZUA(SM)E EFE5FL AEST FEFEY FIA( M) AFANGE

AAstdd. fET

423} Boko] ma} F83AYok

L
BEFES AR A SM, b SMye ESE, A

9 Ed @A FEEZS ZEY Holg HEsyen &

9 EFE5EH ARANTEHE

ol FAEREEIEH, 1986)d e 1257 W EEe] B3y RS- Fn Pz
He zAEgon, B oq;Loﬂ/q‘— o] AFE FLR3IYTt Table 2.1 £4E3 FT& e
2 ARG EFFE A -3 FAA At ol
Table 2.1 Calculation example of SM... & SM., for upland soil
Root Range | FC (%) | ML(%) | SMugc(mm)| SM i (mm)
Period | depth(mm) max mn
(A) (mm) B) © D)=AXB | (E)=AXC
0-180 22.0 13.5 39.6 24.3
Jun. E 200 181-250 20.7 12.7 4.1 2.5
Total - - 43.7 26.8
0-180 22.0 13.5 39.6 243
Jun. M 220 181-250 20.7 12.7 8.3 5.1
Total - - 47.9 294
0-180 22.0 13.5 39.6 24.3
181-250 20.7 12.7 14.4 8.9
Jun. L 300 251-460 225 13.5 11.3 6.7
Total - - 65.3 39.9
g e F A ELGE o FATRIEE)
Q) ELGFEaHY
W Bl F2% AL EQsRol AFASFEAN 2] HAd #AStY 239
o] EGFES UA TR EFFOR IEATE ot oW EFser & #AFS I
Zol EAY & Ut

TAW=(FC— ML)X Zr

714 TAW: %o]-&7Hs5 % (mm)
FC: TR &%
ML

FH(%)

AN TR (%)

©®
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Zr : Z+E4 2] Z o] (mm)
gy o8 o2 FEo| AZANA FEFE 124 o] 4 A, FEEZUY £
BRA%e 948A €2 F97 B3 g9ubdgog HFoM dFos UASE gadh
FAOOIANE 25¥z ZEHe Hold g EGFE ZAE(depletion fraction)S FL4AEFO]
smm/del 7S Table 228} o] AL ATk

Table 2.2 Ranges of maximum root depth and soil water depletion fraction

Crop Max. Root(m) Depletion Crop Max. Root(m) Depletion

Fraction Fraction
Cabbage 0.5-0.8 045 Carrots 0.5-1.0 0.35
Celery 0.3-05 0.20 Garlic 0.3-0.5 0.30
Lettuce 0.3-0.5 0.30 Onions 0.3-0.6 0.30
Radish 0.3-0.5 0.3 Pepper 0.5-1.0 0.30
Tomato 0.7-15 0.40 Cucumber 0.7-1.2 0.50
Melon 0.8-1.5 0.40 Potato 0.4-0.6 0.35
SweetPotato 1.0-1.5 0.65 Spinach 0.3-0.5 0.20
Bean 0.6-0.8 0.50 Sesame 1.0-1.5 0.60
Barley 1.0-1.5 0.55 Alfalfa 1.0-2.0 0.55
Apple 1.0-2.0 0.50 Grapes 1.0-2.0 0.35

A& Crop evapotranspiration, I & D Paper 56, FAO, 1998

aHEE EdSR 728e 18
o] HeE & Uk
RAW = P x TAW Q)

%

A& E g o] -8 (Readily Available Water) & th23}

&
olgf EFFEAALEL FLAF Smmyd VIEoIEE AFEAF met oEF ol BFY

P=P+0.04x(5— ET¢) ®)
o714 ET, : FE4¥ 34333 (mm)
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5984 +2ue SYSY
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AT

gty (HAe @ wea
RAW = P x TAW &)
4OE BAY AFE LW EFFEOI§F] FEFEFOIN o ¥ B FEEA
2 s 9 EFFEEAY 5] fELT AR 2

3 T EFFE E5A
WEF FLFE Y] st Lol Y EFSE BHAE EFURY F2F )5S
A8ty oS A3 Zo] gtk
SM(H) = SM(t—1)+ R,(t)+ Req(t) — U — SD(?) (10)
714 SM(1) : 189 T EFSE(mm)
SM(t—1) : +-199] ¥ E%5E(mm)
Ra(t) : td¢] Z-9-ZF(mm)
Reg(#) : t49) 27 F(mm)
U(D : 129 244 ZH(mm)
U(¢) = ETa(t)= ETox K(ZEA )
SD(#) : 199 NEFEF
a8z EFAE 1Y T FESHFS g 27 Zo] vehd 4 QU
R = SM(8)— SM(t—1)—Req(t) + U(2) 1y
A7 Re() : FESFRZTHFARLFED
a8y AA Lo EGSE wste B3 B3 de ¥ € ESFEFY BANA
Faiol 39 ol BT EGFEHUAFTR SM ) B BRAMNFEH(SM ) 218 A
St o TAA S$2HAY EYog X -‘f—(mﬁltrauon)%ﬁ} E3 A5E B2 EYS
AFAGAY 2T Lo I F(percolation)d et whef Fg-o] ZF o] XFF F v
dolnt}t I FESHE ZFYe] 2T F Av 4H 2ok

Fe EF WA HEEER F5FY &248S T INEEES A
. 223 2 FFAAE =A A HERPen, =X Ae 2ZYFHE Bol AHE
slar 917 W&o 2=y E e #NEES FESAY. FNEEL Table 233} Zrh
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Table 2.3 Irrigation efficiency in upland field

conveyance
Classification | application efficiency(A) irrigation efficiency(A x B)
efficiency(B)
Sprinkler 80 ~ 90% 90 ~ 95% 70 ~ 85(%)

AR FAAL7IARNAGA G LA N E-BAUCE LR, 1998)

et o= 5

Lo E3 &5Fe ZEC] AYFHoE a7 FREFH o9 YasFoa A
B &, 713AN LA ST, HHHDY AHFEF Tl Atk ol &L AEA S o
FE AL oy, EAAA FE&FE AHE JFo] e AT ABAA F8F FHE
Aside FF OEHLFFS L& F2F A el It OEF §53L A7
A AAYG £8%F Ao HEE A g T EFNA BS A8 vuEiEg 2
A7 LEF FRF FHAAN AYHAN AR EFFL =9 F9d Zo] FaFd ¥
g=ojof Z29 A5 FF M sl Ak

22 X g wH
719 sh48F FaF HAYY wet ALE $HEF T2 Y A 2H(ESDA)S

83t v Ao =85 FoFH T &5 F2FE AHHAET Y 5445 £
Fol EAHEAL Fig 237 2ol Ax9) 6671 714849 2870 (197008 ~1997d)9] 7)1z}
829 B FELTF ZH)EAYAM AN 4647] RFTEE FHHE AEI} A2
L1670 AF oA A $dL5 FE WEor nFsg

E A7 H83 =8y dWys #dE ANdAs 4F SAGRY Y485 54
ZA ZREIA (1999, FOEAEFAD) S AN S A8sA)

it

23 BANHE g

2.3.1 = - wo| Bt

1997 @2 ZAARF WU FAE Table 24004 B vpsh 2ok An 713 Fo2 FE
AAHe Z/BIFAAT 1980 ol F AAHAC] 2,196Hhac) A 2,1098hag AHF 8,700ha
7} Basern 19904 dols AxdA e 71a Zol B Zrbsla] 1997d WA AAWHL
1,9248ha2 AHF 27,000ha7} A3k Yok



Fig. 2.3 Sub area and thiessien network for the estimated agricultural water demand

Table 2.4 The transformation trend for cultivate area (Unit : 10°ha)

Cultivation area Forest Others

Year Total Sub total Paddy Upland

Area % | Area | % Area % | Area | % |[Area| %
1980 9,899 2,196 | 21 | 1,307 | 13 889 9 6,568 66 | 1,135 13
1985 9,914 2,144 21 1,325 13 889 8 6,531 66 1,239 | 13
1990 9,927 2,109 22 1,345 14 764 8 6,476 65 | 1,342 13
1995 9,927 1,985 | 20 | 1,206 | 12 779 8 6,452 | 65 | 1,490 15
1997 9,937 1,924 | 20 | 1,163 | 12 761 8 6,441 | 65 | 1,572 | 15

ZHE  FUNRAAGFAGR

- 402 -



AANEH F =9 v LS 1990920 63.8%% HiZo @FPor} o]F 7Ade 19979
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E 2o 19973dol= 39.6%9] o223 o HA = v]&& oF 60:400)t}.

AAMAE st AAY S B e =02 Y dike FEF B4
d 2H FAETMLEE wPANIIAN e gz FPs g 1 A cordg
w A8 76% sgete 8828mE TR A FAYE MHTFHI

Ao oA FHE(AEo] HA =29 24% 281hat} Follch. Fig. 2.4%

xR Fol= dHAFAE UEhen (80dt] FHHRE & ¥s} glo] N&Ho2 F19)

—

Area(10°3ha)

1990
Year

C=3lrr. Area Non irr. Area ~»— Paddy area J

Fig. 2.4 The transformation trend for irrigation paddy field

2.3.3 ZHw

8 vt B9 F AN T8 C949RE AP L9 ARl HAHg JjFEez
&9ttt Fig. 25 95¥ AL #HsFolz »97d e A A & WAL 761Hhao]n] )
W WA 3% 22had) BHshY Al FrhEAe

- 403 -



Area(10"3ha)

1980 1985 1930 1994 1995 1996 1997
Year

B Irr. area Hl Non irr. area -« Upland aref]

Fig. 2.5 The transformation trend for upland field

AAWA) £ AL Table 25914 RE uie} 2ok =0 TPE AA FAE Aol
3333ha, A% 303VEoE AAE HAsn on, =& o] 2198, HWEo] 1897ha

on selEe AY, FUEos ANE BEAT Ath L AR, Busoln WAVE 7

Table 2.5 Regional distribution state of the cultivation area

Paddy area Upland area
Classification ((ibsAl;a) Pl ol Irr. Dir.ect Dry Water Upland |, upland
(16° b Paddy % | seedings () () total () %
(10° ha) (ba) (ha)
Sum 1,924 1,163 881 76 117,852 62,042 55,810 760,670 21,802 3
broad City 86 59 47 80 1,857 1,692 165 27,327 188 1
kyonggi 216 131 90 69 1,859 575 1,284 84,803 703 1
kwangwon 119 51 38 75 1,155 357 798 68,435 2,843 4
chungbuk 138 67 51 76 1,418 389 1,029 71,469 1,076 2
chungnam 241 167 146 87 24,989 7,007 17,982 73,746 829 1
chonbuk 246 189 125 67 24,170 20,890 3,280 56,987 1,776 3
chonnam 333 219 153 70 44,400 14,450 29,955 113,601 3,794 3
kyongbuk 303 157 131 83 12,654 12,327 327 145,891 4,228 3
kyongnam 184 122 100 82 5,345 4,355 990 62,09 1,386 2
jeju 58 1 - - - - 56,312 4,977 9

C.A. : Cultivation Area
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L7677 279 #Aa s 2970 (19708 ~1998' )] J1 AR E ol gsle AT FHEF
AR A4rd A WG FAE AHFIY feEve FHE8F F_¥Y 5SS

o
#3e Fig. 313 o] Hoj 120mm/d, Hi 20mmd, F= HF
677 AT Z 5~6mmjd7} 329%2 J1¥ 2L ¥ME4E U

A= & A%
5.06mm/d= e
t}.

)
-
)

P

2013} 2~3 3~4 4~5 5~6 6~7 7~8 8~9 9~10  10~11  11~12  12~13
HEZ(mm)

Fig. 3.1 Distribution state of the Infiltration

T B FFEFE Table 3.13 Zo] AFEE AstH Z4o] 588mm/dzE Hdjolw, 73
B 545mmj/d, 5 54imm/d £oln, Fdo] 4.79mm/ds HAE Jehdch

Table 3.1 Average Infiltration by local province

(unit:mm/d)
.. |nation- o
Classification wide kyonggi [kwangwon| chungbuk [chungnam| chonbuk | chonnam | kyongbuk |kyongnam|  jeju
Infiltration | 5.06 494 5.88 5.41 479 4.61 5.09 5.45 4.95 9.88
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Fig. 3.2 Distribution state of the conveyance loss

PN

FEAZAM AFEE AYstE 5o 1486%FE M wod,
14.14%, 73 12.86% <oln, Aol 11.94%8 AL S Jetyr).

Table 32 =4

o})-

%

Table 3.2 Average conveyance loss by local province

nation-

Classification . kyonggi |kwangwon| chungbuk [chungnam| chonbuk | chonnam | kyongbuk

kyongnam jeju
wide

w?:::(iz;’e 1282 | 1275 | 1257 | 1486 | 1268 | 1414 | 1194 | 1212 | 1286 | 1596

et =9 Zuag ¥He Fg 3304 Beuret o] H) 8192mmelA Ha
5952mmZ A= FF X 702.9mmo|t}.

T3 A F54 FAYOE AFT o]YAMA] FESTF IS Fig 34004 Reupe 2
o] Htj 834.7mmoA A 464.3mmo]ln] W FF X+ 635.3mmE AHAH H A}

L2 BAG oldAMAl =9 FuUAHFS Fig 3594 Be upeh o] Fum do
7147mmE HAXE 71EFon FALI} 667.6mmE HAXE et}
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Fig. 3.3 Annual evapotranspiration in paddy
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Fig. 3.4 Effective rainfall in the transplant seedlings
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Fig. 3.5 Evapotranspiration In transplant seeding by local province
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Fig. 3.6 Distribution state of the effective rainfall by local province

=9 §ESTE 29Tol Be Aol U Yehten FAREsl HaAE yehio

Table 3.3 Effective rainfall and ratio by local province

(Unit : mm, %)

nation-

Classification i kyonggi [kwangwon| chungbuk {chungnam| chonbuk |{chonnam |kyongbukkyongnam| jeju
wide

Rainfall(A) 1019.5 1087.2 1071.4 997.6 996.7 1041.8] 1000.9] 1126.2 870.8 1172.0]

ER(Trans., B) 640.00 6583 659.7 629.9 636.1 642.6) 644.7 673.4 594.0 724.3

ER(Water, C) 600.3 628.5 628.2 592.8 600.6, 591.9 603.7 622.1 558.8 664.3

ER(Dry, D) 5440, 5642 56700 5359 5434 5404 5532 5614  507.9, 5988
B/A(%) 628 606 61.6 63.1 638 617 644/ 598 682 618
CIA(%) 589 578 58.6 59.4 603 568 603 552 642 567
D/A(%) 534 519 52.9 53.7 545 5190 553 498 583 511

ER : Effective Rainfall

- 408 -



s gt

$85% 4% AR Fig 377 gon PPN e GrA-ARH >0l
o2 st olgAue B F%el 8133mmz HZ Uegtor HEo| 644mmz
A48 7138

]

1200 0 [meee
— OUE B W ERE8EE A UHE8SE
1100.0 - R ARt
»
10000 | - e e KAl
. ». -
E .
£ -
o R A -
¢ %00 T T T T T L T T ~
& g
& a
»
8000 |- el e~ - —
/T e fid
e R Tl e
.7 ~T ot 4
7000 - S e Tt
600.0
ane 2ug srus sy=s Bags ueims yaes EPLYS

Fig. 3.7 Net irrigation requirement water in paddy
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Fig. 3.8 Annual evapotranspiration in upland
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Fig. 3.9 Distribution state of the effective rainfall in upland
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Fig. 3.10 Net irrigation requirement water in upland
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LEF F8EFE =EF FAF Table 3494 R uis} o] o] Fuige FH
5529mmZ HUAE FAHALH, F717} 337.5mm2 H42AE dEYth 28 F9FLe A
TE7F 15698mm= HHAE 71S G oy RASFE FHo] 377.6mmE AU E 71534Y
o g FoFe AMAER BF T Audad w1 ¥t 252 mdg g
TELE, FELE, €8T T AU AV WY AP FAL TANA Xk

ofo

Table 3.4 Upland water demand by local province

(Unit : mm)

nation-

Classification ” kyonggi tkwangwon| chungbuk |chungnam| chonbuk | chonnam | kyongbuk [kyongnam|  jeju
wide

Rainfall(A) | 1260.3| 1287.7] 1332.9] 1237.5| 1215.1] 1286.9| 1270.2{ 1356.3| 1067.4] 1569.8

ER(B) 257.4| 133.4] 2785 377.6] 309.1] 260.6f 216.7] 251.4{ 266.6 191.5

B/A(%) 204 10.4 209 31.0f 254 20.3 17.1 18.5 25.0 12.2

ET 411.8) 337.5, 3479 488.1) 5529 398.8 439.2] 3458 4050/ 4147

Net LR. 205.7| 212.2) 1274 203.8] 279.1] 197.5 247.8] 164.0] 1922 243.1

ER : Effective Rainfall
ET : Evapotranspiration
Net I.LR. : Net irrigation requirement water
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e dAoth FF E RS54 FPEAL duidty $Y859 583 o8 % #U AL
3 a7dn. o|& A3y fstd Bt FHd Yoz $Y&F FAYE FYS}L, 2
Ane] @t FHEF A FAALEY FABEY & AEHo|L AAFHLE P8}
o & Aolth. ¥F&F7t AA &5F TN AAse vFL AJER of= 27} 8%, o}
Ao} 86%, TFAE 65%, BolualFt 49%, FolvlalIt 59%, MARTF 69% Soz Fulel o
50%sF B& zolgd YEMZ Ut 53] ¥HEFE AES F HF2E 7] WE] F8
F ARA AGAHA 71, AES FF, BEY R 9T, BAWHY ¥ Fol 5 RS 2

2EE nat FAsop dot

2 d7e AU w98 54E e FAHA &5 £aF AHol Tbe
52 dd AMAN2GA FAEF F2F 4 A2 (ESAD)S FHEslo AFE gL
& =

°

I

g 243U ESADE A48 S 39§49

AR, 176770 2799 = FE4FLe 4 8192mmoA HA 5952mmBA e M3 HFL
702.9mmP ;. A $FL AFE7F 112mmzE Hooln AZBEI} 870.8mmE A E e
o oY, gy, dgdne o2 FaFo IR T4 B A7
daglel 43S 2712 Jeth

£x), ESADOIAM H&F =9 AFEFS Hd 120mmyday, HA 20mm/day, A= HI
5.06mm/dol B on, $FEALe H 18.0%0014 H2A 8%0in AXH TS 12.82%°]Yth

AR, ¥ G54 FHAYPoz A oJFAMA HE FESFFL F 8347mmol N HA
4643mmPY oW HF FFAE 6353mmE AFHJT =3 FESF FAVIE oY, FFF
o, AgAIte] $olfern Jeuad Hile A Fglel ¥ AVIE vEhgy. A

ol @7l AeFel AT FEES oY, @A, AEHI AujAl 2z 62.8%, 58.9%,
53.4%2 AAREHJTH EF &85 JeHAEE FFAIATEA ol dAgN o2
Ebstch oldAule] S ZABol 8133mmE HUlE Jetxton HBo] 6844mmE HAIE
71& .

A, 17677 27499 o Z2uaEke Hol 695.9mmol A H4 1293mmeo]n A= FFA &
411.83mmY Tk AQE2E F2o] 5529mmz X2 AAHJLH, F7)7} 337.5mmE H4

)
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