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Table. 11. Physical Properties of Soil
. [tem | ' Cofficient of | Drainage _and
Soil texture Bulk density | Void Ratio(%)  poL-cieit 0 Soil Series rainage .
Depth \\; 1 Permeability Premeability
50cm | Silty clay loam| 1.64 3.43 i 4.935%10~° | Pyung taek | Poorly drained
100cm 4 1.43 4.59 | 2.993x107° " 1
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Table—12. Evapotranspiration Observed and Those Calculated by Various Method
\ Class § S T
\ \I\\Iethod‘s\\ observed value “ Calculate value
~. \
\10 days | j
Mon{h\\ 1 Small ' Large pan ‘({ Penman ‘Jensen—Haise‘ Blaney Thorth‘;aite[ Ture
|
F 83 | {67 2.6 5.6 1 — 43.4
1 ( M 20.7 ‘ j 22.4 5.2 4.5 : —_ 44.9
L ; 17.9 i 18.6 | 4.0 3.6 — 43.6
L os.T 469 } 47.7 } 11.8 13.7 — ; 131.9
| F 11.6 l | 90 3.8 | 7.3 | — | a2
, | M 23.6 | |0 10.3 | 95 | - 44.2
J L 19.4 ;203 7.8 | 8.1 ' — 41.5
| ST 54.6 | 54.3 L9 | 249 ‘ — 129.9
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j 14.8 | | 123 8.0 l’ 18.4 | — 43
s | M 28.7 | I 504 | 166 | 16.6 — 1 4.2
L 24.7 ‘o239 | 16.8 \ 2.5 - — 45.3
| ST | 6.2 h 6.6 44 | 60.5 ‘1 — 136.8
F 21.9 201 L 19 | 172 0.2 o1l 47.0
. M . 3.6 224 | 80 30,0 3.5 | 0.29 45.0
L - 2.3 | 2.1 27.6 2.66 46.9 ‘ 0.47 46.2
S.T 8.8 | 726 725 73.8 us.6 | 08 1382
F | o7 2r.9 22.7 227 0.1 L 069 | 443
5 R l 43.8 32.2 M1 405 46 | 119 | 460
L 286 0 332 | 2.9 207 | 5.1 , 169 i 45. 4
ST | 1001 9.3 | .7 e29 | 1ans 85 | 187
. F 200 30.0 26.6 0.5 . 5.1 | 2.34 a4.4
5 :; M 42.1 285 | 4.9 2.1 ¢ 4L.8 | 292 43.2
. Lo 516 a8 I 253 3.3 €54 4 403 |4t
eT | 1027 9.3 | 948 103.9 | 1643 | 9.2 | 1322
Folooane  2ns | 293 28 | 5.6 | 580 | 414
. M ‘ 40.3 .6 | 4kt 43| 405 nor L 4Lo
L 33.7 B4 29.2 35.6 85.7 9.52 | 456
ST | 1084 se.e |, 999 | 1127 177. 8 12.36 128.0
F o o423 35.4 0.8  4nz | s 10.20 | 40.9
5 M | 520 3.9 | 5.0 5.2 | 70.0 g9z | 44
L 25.5 283 | 224 206 | 674 . 659 . 43.0
ST | 119.8 9.6 | 1ur2 | 180 | 241 25.71 131.3
E 35.0 248 | 841 . an7 | 524 5.35 | 427
9 M 38. 2 2.8 1 30.0 | ser | 400 | 318 | ar
. L | 203 224 4% 159 ' 2L0 ' 56.4 | 182 | 437
- ST | e3s 73.0 [1 89.0 984 | 1887 | 1035 120.1
LFP L s04 2.1 3Lz 3LE 423 106 44.0
W | oM 33.6 1.0 | 38 | 30 | 30 | 068 45.3
L 15 16.6 0 IL7 | 1a7 420 0.8 43.9
ST | 781 66.7 . 787 | 792 . 1223 | 202 | 133.2
F | 260 | ers 225 266 | 0,12 t 42.4
" M 24.5 Cows T 18 ‘ 0.03 | 43.3
L 10. 4 79 Tl 187 — 45.3
ST | 50.6 6.2 | 44 | 6.7 | 015 ‘ 132.0
T 2.7 | 240 1L0 ’ 0.9 —~ 431
12 F M 0.7 | 2.7 | 9.4 | 9.9 | — ] 434
L g8 | T4 21 | 65 -~ 423
s L2 | o2 f 23.5 J 27.3 : — | 1288
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Table—13. Ten-day N-& Qa-Values in JinJu Area

\Iim% Qa-Value ' N-Value

10days ™| - . ‘ . | .

Month ™\ First Mid Last ! First , Mid Last
Jan. | 404. 84 427. 43 462. 43 9.88 | 10.05 10. 29
Feb. { 505. 02 555, 21 605. 39 10. 61 i 10. 54 11. 27
Mar. | 652. 98 700. 76 750. 94 11.58 11.97 12. 30
Apr. | 798.72 846. 49 884. 27 12.70 13.08 13.41
May 1 917. 04 944. 82 765. 00 13.72 14.01 14.25
Jun 975. 18 982,77 782.77 14.43 14.52 14.52
JUL. | 975.18 965. 18 944. 82 14.47 14.31 14. 09
Aug. 919, 63 886. 86 849. 08 13.79 14.49 13.17
Sep. | 806. 31 758. 53 708. 35 12.78 14.42 12.07
Oct. ] 655. 57 607. 80 555, 21 11. 68 11.32 10.97
Nov. | 510. 02 467. 43 432.25 10.62 10. 33 10. 09
Dec. E 407. 25 392, 25 392.25 9.91 9.80 | 9. 80

N Possible Sunshine Hours
¢,: Extra-Terrestrial radiation(cal/cm?/day)
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Fig. 15. Correlation between Evaporation from free
Water Surface and Those Estimated by Penman Method
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Table— 14. Probable Daily Rainfall unit: mm/day
Return periods | 5 | 10 | 15 | 20 25 | 30 | s | 100
Rainfall 120.3 | 1341 | 14L9 | 147.4 | 15L6 | 1552 | 1646 | 177.4
Table— 15. Probable Rainfall Intensity unit: mm/hr
T Return periods f |
5 10 i 15 20 | 2 { 30 | 50 100
Duration (mm) T— i
30 | 620 k 75.3 | 828 88.2 | 922 | 958 . 1048 | 11I7.2
60 47,1 55.9 | 60.8 64.3 l 67.0 | 69.3 ‘ 75.2 83.4
120 31.9 37.5 | 40.7 43.0 M7 462 501 55.4
|
180 25.6 30. 1 ’ 32.7 34.5 I 35.8 | 37.0 L 40.1 44.3
360 A 209 | 227 2.0 | 249 25.8 | 28.0 310
Table— 16. Estimated Parameters of Models for Various Return Periods
- T e ~ Return Period T
\\\\‘\Parameter\' — l 10 20 50 100
Models — T
Monobe 1 n | — ‘ — ’ — } —
| a | wes | ner | pLe | 13
KawaKami b | 28.6 | 30.4 i 31.3 | 32.0
svale | 210 | 3.05 oz | am
a : —0.092 | —0.091 | —0.107 | —0.112
to b | 88 | 9.3 | 9.6 | 9.8
swvale | 02 | 018 | o4 | o7

* x%5=0.05=7. 82
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t:f\—*' ————.__Return Perlods(Yre) ! T —
. Parameters ) 10 r 20 50 | 100
Models . 1 :
i P i _ | _ ‘ — —
| & l i !
t i |
Taldot | b 1 N | . i _ ! _
: A*-value “ — ! — ' — —
| n | esw | oss 0 088 | 0583
/ i - ‘ ‘ :
sherman | a | se0 | e2s5 | 733 | sL3
 kwale | o078 | 01z | 008 | 0.08
i a | s0.0 | se8 | ez | 725
f i i [ )
Japanese | b | —oorso | o082 | —0.0993 | —0.1014
| 2-value ] 0.25 ] 0.19 | 0.20 | 0.17
g _ _ . E —
| : | | | !
| \ _ ’ _
Modified ‘ b ’ - | - } ’
A*-value ~ — ‘ — i — ‘ -
* A'=7.82 a=0.05
a ‘—4_(30,31)
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IR BNEE EEsr] $18 Subroutines
2 S5 BETEOt B4 A e A, B
B #E-g 1% Aelcl. Table- 13,2 &
1969~19774:9) REEES Rl Bt
FEuh, o] ZEE El FIHME 10~47
= R BERENR] F BAE 2olx 87
FRIJETS REEIR SR Max(E) & FUESt o
< Koz skatg,

E(Btp) =Max(Etp) - Exp(—aEtlys.. (28)

714 ECEtp)E 151858 A% 2 12A31EY
Bt HETY WETREEE (mm/day), di= EERE
BY BAEE 2dFed @A s THI5A~TH5
) ez #Maddsaevs gha 43y Epg A4
o dAAN Wz EEse =g a QR bE 4ol
o, B

a, b9 FEE £ BEA —a=in(Exp/max(Etp)
24 Eastad ¥ Etp/max(Etp)=0.1602.2 a=
. 833 b FIER RS shEREA g3td ] &
FE 4 gler, drAE L5~ 0AAY dtez H
HiEe b=1.502 @A HEAFEET &L e 424
=3 FMAL FRSEaA o & BREEIE .

% Subroutine Crop Calender;

@9 AHEREY  Julian CalenderZ J44Eshr]
mEpe R FeimEy EHe wgEsts. v F
o] 4¥5FfHlE wh= A Julian Calendere] #iz}=] ofy
s {—3 AEdE s #E EE -

Hae

=
=z fEEsk

A

8
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A el HREREY BREEESY 224 fPE
e AEE Aoz @Fg ¢ 44 4. 984
Julian Calender%& #55 fF#he] EXREHEBRY B
EE 2olv HHE Rt (FYREe g 9
sho] Subroutined ¥Rk, 7= HFEH, BK H
RS 59 & e Exslh

(& Subroutine Predicting Irrigation;

A 2 ERS FEsy] A%
ojeh, AHUKDFEES] BE HIBRSFRL 4F =
Brgel ol H HUEERE D WA EY EERECd #2
RS EiEe] WaEsl=E sl 9dh, o EERE
E(IRR)&

E(IRR) =3EiAiWi-cevvenveriaiioneenaennsinnnne 29)
2A FxEE ¥, 44 E(JRR L BEHBEE 49 #
RAEE(mY), Eis Al RS W Wi HERE
ol ot.

4. IO WE

1D EA Y XRE BT
FlHHNA SEEL WS hgs AERE B

FE e WG AL Fig. 213 Zor) HEFHH
d 10855 thedl 5AANE HEE o BEEe] &
gl £vz Qv 10838 12A7A & BRE
o] 64.3mmr} 2AF e 1548 38 7t & 16, 2mm
4A%3H 5AAA £ KR BEE ¥ T A

EEs BHEPOKEHE HES 5~10F22 B 1
Trgal fEdbel ®E WAUKT RIER & el HFEH
Kipmo) BEE 2 Zold odd TRKES il
Az MEz ®Ed Al

B &S WRES Penmanwoll &% FHEfESHS &
[ E Fig 155 zeovl HEY AEES 2952 4
o] Penmanffs] ERelS & 4 vt HApT5HMEH
BiRE Aol E Wk b staeh

2) RHE RE

K Rk —EHRE @ARA 16 20% N
sehe] gEetgler] Kol MAfgREI Weir® &
Betel 2B WHES AESHAT.

Table—18. Comparison between Observed Data by Small pan and Those Calculated by Penman

\\ Periods ’ Penman(mm) | Small Pan(mm) | - Period [ P Small Pan (mm)
Month™~_ n | Month ~~Zeriods enman(mm) m; ')
F o 6.7 8.3 F | 29.3 31.4
Jan. M 22.4 20.7 Jul. M| 41.4 40.3
L ‘ 18.6 17.9 L | 29,2 33.7
F 9.0 | 1Ls F | 408 42.3
Feb. M 25.0 23.6 Aug. M 54.0 52.0
L 20. 3 , 19,4 L 22. 4 255
| 12.3 | 14.8 F ] 34.1 35.0
Mar. M 30. 4 28.7 Sep. M | 39.0 8.03
1
L 23.9 24.7 L | 15.9 20.3
F 17.9 21.9 F | 31.2 30. 4
Apr. M 37.0 35.6 Oct. M 35.8 33.6
L 27.6 | 29.3 L | 17 | 15.1
F 22.7 27.7 F 27.5 | 26.0
May. M 4.1 43.8 Nov. M 26.8 1 24,5
L 2.9 ‘ 28.6 L 7.9 ! 10. 4
F 26.6 29.0 F ! 24.0 2.7
Jun. M 41.9 42.1 Dec. M | 20.7 20.7
L 2.3 31.6 L 7.4 8.8

I
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Phot. 6. Measurementis of Outflow Photo. 7. Soil Moisture Observation

Table-19. Tile Flow Rate atfer Rainfall through Pipe Line

Event 1 H Event 2 i
‘ : i Remarks
Date . Q myday | Date Q, m'/day |
May, 1 8. 60 | Now. 17 AM L7 E
” 3 AM 36.08 i 1% 17 PM |
" 3 PM 21.50 ‘ " 18 AM 3.98 I
4 4 PM 193 a4 18PM i
» 6 AM 11.14 v 19 AM 2.33 !
4 6 PM 8.39 | v 19 PM
” 7 AM ‘ 6. 89 " 20 AM 1.61 1
v 7 PM 3.35 : v 20 PM ‘
" 38 AM 2.84 ” 21 AM 0.9 i
v 9 PM 2.37 » 21 PM :
v 12 AM 0. 80
n 16 AM 0.72
3) Lk H=E ﬁ%—"ﬂ jt’szgst ‘%;5” ESATES r%wai 7 21@:@@
= JE%3s}e] Soil Moisture Meters} Agri-multimeter %
7 15cm, 30cm, 45cm o] = Pipelfl  FIEE WEE ®E2= Fig. 21 ~Fig. 259 7},

| ™ h
6o : e .
E | 15em
= T e \
&,
S 40
RA
|
L 1 1 b 1 i L 1 1 i 1 1 1 ] 1 1 I 1 1 1 1 i 1 1t
11 13 15 17 19 2L 23 25 27 '1 3.5 7 9 11 13 15 17 19 21 23 25 27 29
Feb. Mar, Date.

Fig. 21. Changes in Seil Moistnre Content with respect te Days after Last Rainfall(over Pipe Line)

— 7 8 —



Dep‘d!, cm

. ! — : : : R S— i 1 L .
0 1 1‘3 1517 v 2b 23 & <713 8 %09 i3 oozl o
Feb. Mar, Date,

Fig. 22. Changes in Soil Moisture Content with respect to Days after Last Rainfall
(between Pipe Line)
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-
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Fah, Mar. Date.

Fig. 23. Changes in Soil Moisture Content with respect to Day after Last Rainfall(Mean Value)
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Fig. 24. Changes in Seil Moisture Content Fig. 25. Chaiages in Soil Moisture Content
with respect to Days after Last Ra- with respect to Days after Last
infall(between Pipe Line) Rainfall(between Pipe Line)
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4) TFROL M

RS M % RiiEAte]l =ze=lz  BHIEEREHRES

o &I Plezometemﬂ/ﬂ AT e Fig. 27~Fig.
295 2%,

By

Photo. 8. Measurement of Ground Water Level.

o EECT BT F AT BIEMEY 9= o
TKEBEEE 28 E BRe Fig. 30, 3 2,

Aq474 P& #EE siAge PV.C 8%, P&
oz WHEY F5%, Pst SAHEES & FEE
Ce $Re FAGL L%, O IHEL & L8
B Py 30miiRe mpE FET Pt 15mEE
2.2 MR EHETFETR A,

Hw =

Skaggs“ = £ HHERY FUCk #ES &9 3
FMA B &y, FHEEtz ATk 1) wFES HTHAKE 3
BP0, 2) HTREL
#izwl 51 Controlled Drainage GE&EiHEK), 3) 4 &
Wiflh —EKAL S HEisl7] 938k Subirrigation(3T
) Z RETe RS o FHESZ 9.
& dhvte WRER 3o BB (R,
o E v £FHEG F4EEd LET BEHIK,
a8z ROTRez HI £FY HE-S iEskstA &
T HEUKSEH R FES T 9 Y, HEAHEoR
1) EHRERERFEN 11§99 Working Days(ff
AIEEHBO =A FRWAF HEARERT A4 Ay
% "9 PHRES AKEC] BAEE EdstH g
Wel HEE Az Urh. 2) 30emPl -9 BRI &l
HES 2 £2EHES ARk RES BES Bsts
SEW30, £,

)

= Conventional Drainge(

SEWBO:,_%}((;O‘X.')"‘"""""'”‘"'”"(30)

A7 Xie i TRzl z i=leld W
B #Hole ny AFHEY HEelth XiZl 308 4
ol dmpstz 9dvk, SEWS0°] 100~200cmyErtl =
WEHEHDE 7F3 o= 100emlipiel g F& Ao

. zElx AEHNS BAERNKE (Ea)o] HUkaH
Rt & $Eifz st Dry Days(RABO=A A
% Fohz stgeh
gt Hiler® X Stress Day Index(FEHRIREDE
{Ef gt 9led SDIJENHEEE) = d&3 7o) B

afo IS _ﬂ.

SD[:S;I(SD'.Xcsl.)........................(31)

74 ne zd 4FREY 2 SDe ENER
T2A {pgho] BB KOTEEN BRTE, BEE
F, HUFAKGL B8 kg EIRfES: RREel gl %
ol CS& {Efe REEA & £BFEERN TREEAd
Wk RREEe] ot

EEE TR Fegoz 52T kEE o344y
Skaggse] 535S #AS Y Working Daysst 302z
BiFste], Dry Days 36 H=Z Bt &S TREI}A
2w SEW302 45cmz A {EgEE £ BHEE F
= 39+,

THRGFREEARS FET BAES ERERMY
He# e Table, 20. o} 2o}, EHIfES FHEfES] 25 &
HiEzA e 3 & AYHEEE 5.5% 24 BAHe B
Fiel wlgEstet,

Table-20. Comparison between Estimated Soil

Moisture Contents by Model and
Measured Values

Item|  Measured Calculated |Relative
& Values(mm) | Values(mm)| Error(%)

Nov. ¢ 122. 15(F.C)i 122.15 0
10 108. 58 ’ 114.99 5.9

11] 103.14 | 106.21 30

12 95.79 103. 24 7.8

13 94. 26 99. 66 5.7

14 90. 91 97. 60 7.4

15 88. 37 96. 01 8.6

16 88. 50 [ 94. 54 6.8

17 | 101.80 | 110.39 8.4

18 98. 64 100. 17 1.6

19 96. 48 99.17 2.8

20 92.71 94. 49 2.0

5. 5**(Mean)
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Fig. 26. Fluctuation of Ground Water Level (over Pipe Line)
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Fig. 27. Fluctuation of Ground Water Level (between Pipe Line)
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110~
Fig. 28. Fluctuation of Ground Water Level(Open Ditch)
Timé after Rainfall in Days
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£ 201
E
2
E
S sof
70
80+
Fig. 29. Changes in Ground Water Level due to Varicus Drain Materials
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Nige B ICORe-s AT gEmnsnle BEhe 4 e FELe RMEEC A EA=2A 24 43 A

—_ 8 2 —



PokeETE: PR B BsE 1 (HEgIAY &

el S a5

o},

REA M I BEWERE T #Re JE
Aol FRET Bhe]l Bo) gtz WY B
BT o T 3 BEAES ERT 5 AASd #
Rt 4-xbe] AEEiE kolz LFREY BE(LE
#Eo] e BERKSRES AT Wl REMNS
2 2o B #EM WL 2EE Ao,

6. # E

7 BSEE EidY Plokgese @cte nBfEe
HE} B HEHY £HT KERRE 9349
< EFEBES A sl REEERTY
vl 3R BIEE-S BRIt @IEKOHERY
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