HTITEORS SR8 SHAR GE309Y), 1984.2, pp. 147~165.
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A Study on the Estimation of Runoff Variation
due to Urban Land Use

w *® #
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L LF m V. ommlel ®E
L EE e sE V. K W
LI s ASORE
ABSTRACT

As more and more urban land areas are covered with buildings and roads, impervious
surface of urban area increased rapidly. Hence, the time required to reach peak flow
after the beginning of rainfall reduced significantly, and runoff volume increased. This
change in urban hydrologic system aggravate the risk of flood in urban lower land
region. In addition, uncontrolled land development activities in the upper stream area
affect the peak stage of whole lower stream area, there must be some measure to
reduce the flood risk.

In this paper, ILLUDAS model was used to estimate flood risk change with land
development activities in the upper region. To run rainfall-runoff simulation model, hydrological
data of Yongsan 4 and Sungnae 2 districts were employed for the urbanization ratio
range from 70% to 95%. The estimated results show that increased runoff volume due
to urbanization is 116.88~133.33 ton per hectare, and the existing sewer system's overload
are getting worse, Therefore, it is necessary to introduce new regulation for indiscreetional

land development activities.
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I.F &

sevehs G BRES 70%7) olE Aol YEHE Ady4ez e soig aw
e F4IHE n Yok ooy BRI KEER ol sl = ABMI KFERo| A4
F7kstn ol ©l, olF 21 Alztebdl diEmEn 9le ol EE(el Mt Bgoz
§ 71 Agaleiolsh @ 4 ook 1960de ol ¥ A& Moz Esel & MET MRAT

of

o
ol

o BORS #mzel Anfds FEAA EHAEHRFC) WA sla, oo el F9),
AE &€ MIode] Bl 7hal d&stn ok =3 A3 o] 8L Zasa,
Fo, A2 AL ATHEEwel suict Frhstn e Aol Uk =43t dAdol
whE N ele KCBRYoE RFEKM EES B BUKBIERRS] G W KTRES
et 2L dAE A, BKERC glol BEEMtel & BWMES HAus

A WA KB KEe A et A3 BTz e AAeldh olwd BKHR
falgtte A2 S0 olFoixn Ut WL #Hx, FY Y zEARier ) AsE
Azsl 2la glen], dgAdL 2 AEE vx A AP Aded Hata ok

ol de BUKEES, KEHE A BREK 5 ouirhk AE Arlsled E4udE
golnzt =Hsta glody AGse MUYl Js s MR W =&l
Aol glol= KBFITELC]l £7hsdt 3ol ol2ctn zletdch weld Yoz A%
EAH o] ANy 9] 7} gokEEEEe] fabgitel ulAe BEE ALslsied AUyl o2 HHHE
of wmE s AdMe ARE BUKER HAcl HAS Yo Agert.” 42
Forddee gikElts Hisbshe HEIHTRe Hosly, ofF #sixe AMurlgol
MUSIEKREERA olxl= o3l Wiy B FEEREel Eislofop o

meba F Qlell e FATHURPAI A o] Folxl & AH2-E BAE TRl o HiEel #|inst
v BES HEstn, KB MEESE B3 B i ¥ Tt F#iTeo
kel HERC vixle A=E BW-RHEEAS S Efstaat o £ dgeld
AHER AR ES Y2 Ml P A 2y oA gle ILLUDAS E3o]
o, AR AESHA B B £59F Jeise] Be BAHEES L ¢ dle

A 2z FOA EHAEE B2 A9Fe sl 4 AT 2 fei g AA s

o ta

D M54l 3pacit 3 72E XD 9 dejuiAl zAldT Bud pp 37~97, 1991
2) 445, 2SN T Az 2w, 19812
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I. #A MHERe] e

ILLUDAS (lllinois Urban Drainage Area Simulator) 23-2¥ 1974\d Terstriep®} Stallo)
ofs) A5 Adslod, 1984, 1986\l A TSRl © 2 4, RRL British Road Research
Laboratory) 23§ 743t Zlojc} © ILLUDAS 238 RRL 2 3ol4 aoslogiel Rkt
gl Ao HIEE welsled AARAEL HEEERE S RS S
BAHIR F U ZledEtAl v FuK 5o 47kx] Adez TR §EHL A=
BElolo). HA f92 o8 MY oz FEIN, FELS TAEES dAstuat
B A = T2 BRERS SRS 1Tz ok 4£Gdoio) BEERSY BKEEK
o MHHES FHE SAsted NFURE] SHKSIEER (hydrograph) & Fba, ol BWiE
S3ted JEHE SRished WUR B TRl A ARSI ERS FelAl Pk ® (B 1) ILLUDAS
2o AMZEEE Jehd AHolth®

ILLUDAS E¥o<= FAM tugell 412 BhERRL lzzarde] A1& AHEstm, BERHRE
daiA & Horton 4& Ab&3lier, BB #hife FHLEREFREGSCS)S ABCD 9
BRI T 2Foll whel Newton-Raphson & AH§-3led Falgich z2lx HIKIT-9) Se/TREHK
RE(AMC) £ 22 B 44 5940 Mg arlo del izl 7838l Alg3%ich
ol 23Lo =g o] i+ HR (design mode) 3 FEHK (evaluation mode) o] HEES o]
Aol a2 PRkl et AT HKEERY AES BHE &+ U& B3 ohz
EEfFe KRR Btk BLEBRENS AR + v FHol Uk KBRESHANA Hehes
ILLUDAS =53¢ Ex& og3 Fd.”

D B F5o BB oidted moklzxl 289 AdYs5EAUE HIk|AR goke

BEReR]S wiskol gl .
2) BT aFF LITRERE oY #EEx A9 Blsich

3) Terstriep, M.L. and Stall, J. B., The IEnois Urban Drainage Area Smubstor, ILLUDAS State Water Survey
Division, Urbana Champaign, p.188, 1974

4) Watkins, L. H., “The Design of Urban Sewer Systems’, Road Research Technical Paper No. 55, Department
of Scientific and Industrial Research, London : Her Majesty’s Stationery Office, 1962.

5 AFEHR], I}F4Ee3], 87 w3 B3, pp.409~525 1988

6) ¥4l ‘9 U 3lE F4FAYYE AR R3S FE4 =¥, neididn eEf4 T
2} pAbE S =E, pp. 70~75 1993.6.

N ANYE, FER lgFHZge] HALEEE A% HA Al R Yo B A, AAdEm E&FH
diajate]=F, pp.43~68, 1992 12.
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(I 1) ILLUDAS 28| HisEXT

Read basic data
and design storm

I
[

Read cards
for next reach

I

Compute paved
area hydrograph

I

Compute grassed
area supply rate

Compute grassed
area hydrograph

I

Combine the paved and
grassed area hydrograph

Combine other hydrographs
tributary to the poin!

D What is Evaluation
esign the mode at
this reach?
Determine the
proper pipe size
Route hydrograph
to next design point
1

Print reach results

on output

Is
this the
outfall?

Print outfall hydrograph

3) ojz] FFo BRI izl 2dlxl 2§F3 AYFANE HsAAS Bk
BERR -2 Wkl 3

4) BE ASES REWS BRIRERS SEEch aA sk KEfiEel Al H4s
Aol glond, 10%8t Z ALole FTAEFERY FEol FAM BLTh

5 2Eo QE Al7kAL FEEHugol A FHBol WERE HASE e 2H3A
gotol o
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. #WAHUR AR

| REtREwRe WE

MHEHRS B ¢l 7P fAd=lejok dle 2B Fegolnd, FREHEE (design
frequency) Poll =] del Z9apo] oj Ax WY ZU7E setslr] HalAdE EHiFe
BHELE PEHERS 5 o MEXRFTE (probabilistic rainfall) o) Higkol HAF M
oz oelx o} ¥ AT PEKREAR BAtEREL HEENE J1Foz A s,
A PEEK BE R #ete FHERY <2 REHAERTECl sl o]Fo] Az
v, AN KIBEHS 2% 5~20d F=o AAZLZHE &3tz gl a2
=AY fEsE F2EY Aele =413k A ubio] HEENES BIERE
ErRg st Aol . olx FElY 3 TFxES AN MAFERGE zeFxqh
A WAFERA KeKe] MEE vsled REHAEE Hslol s oA Ew oi$
upghz gt dAdolel A ZbET

2 ATl B FETEEES HEHEEC bREREE A9E n#dled HEHENES
10d, 30, 50d9] 3712 ARSIk =3 2 BREAMC dslc BEERNES T3]
#lgted 1954~1990d 7Az1S) 37 e AR whd Hoigh BERRIIERFE dex
HEXERAERS AH3lEch & d7dA AEE BEFSAEAL & D F

(& 1) MSHH] BIUEMZ FEEREEMER

R
(%) | 10 | 30 | 50 fié %
SR PRI
c 595.5 [708.7 |757.9 1: BEFIBE (mm/hr)
e 05| 05| 05| [=—C— |T:BMFBIRE (min)
f 0.693 |0.449 |0.340 c,e f: HEREK

8 ol¥&, ‘I FHEAE ned Wils Az, ddeSdd =¥, A1 AlE, pp. 9~108,
199L.
9 AlA¥, FHB L 199212
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2. fEme M S

# ARSI A= 12008 RIS e EMERS 7|F o2 st Ao] YubHo|n,
A AA sbEsn e ME5EA BA ANEEK EERR S5 e 12039
REHEN O o)sted Algsio] glo o] AHAE 120¥02 A =3 AW
BAE7 Nl AAG-HE F2ATIE VIHeRt, BKRe] BHRESRS HEi S4US
za)sle Huffe] 44367z Huff's quéﬂile method) 7 [E/Fr} Moz &sles HEHS
vebd = Qle BEREAIEE T (nstantaneous  intensity method) & EEsle] 58 Ao '
ARETERES XA Aex9e] A 8 g ddsled dia BRHER KREVES
EES A, A BREHEPES lolets ZIFoz AHYUE 4¢ Ay 29y &8
KEANE 04622 viepgoh ™ wheba Huff) 445(irgkol e #2892, L tkel A
T ABEE doz EEY 4 U7 wFol 0.468 AN stod A Exute] HT REFEEECR
EES o

7t BRI e R
BREREEE RS RS2l oo KFAME S RES] Z9E ez $3Ix
7l BUEBHIQ Rikoz EMES X MRS BEREERC osidxt ;o
(B 2ot -2 FERBIFA KEHEX] LTSl A7 taod SQEEREX] LIS Iz tee
REFIFAREAR] Taot oot 22 PAAo]l Ayggco
Ta = ta + tp : (D

FEFAATEREZN A KHERERBEAERERI 721 9] A2} ta o RERRRESUEART ta 9 ®] 1S FBRHEITER
B (storm advancement coefficient) 2 3trd, o]& Aoz Jephie of&3 P}

T, = = o b @)

10) #=0471ed 7Y 2ol A A0 22 v ied 7Y dFRar, 7A7)d 8WR-
111, pp. 103~108, 1989.

11) Chow, V. T., Maidment, D. R., and Mays, L. W., Appled Hydobgy McGraw-Hill, pp. 467~470,
1988.
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(W 2 BmaEkel #Ern ®iX

N

RAINFALL INTENSITY

DURATION

4
R L R i ——
]
1
¥

o b2 Uehio] A& £ PRolde] BEAES 27w, b o2k @ o @ DolAlsh
Zol f), {2 Y 4 3n, olol do} MBFHE RS e ez 2% + 3ok

rTa -
R = fo £ta) dta+f0 Kts) dts (3)
Tsol 9 AlZolA flta) =f(tyolm2 th&e o] APt
_dR _ _
s = Mt = L) 4

=3 2 BFEAHRS THERHEE S ezt 319 R=iae ' To7t "ol ol & EMEAUHRC
cHated Morstd obg3 Ao

—C?Tid = e * Td—% = flta) = Ltb) . . 5
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Keifers} Chu®j FUERIME we: ©he A7 2o

. c
e = 5 6)

of Ag Msrstel EERZ tlAe BeHEAe Tepw ohgn
clli-e) Tq + f1
(T% + f)?
4 @) G DI eyl dxsnz, £Ee ARUE r& A =Y REBWNE
5212 4 YA "ok
w3 WEREREMIERS AT Astel deim Aexwe B9t KEME r=0.4622
HESE 4 o, B dFoE o|F MHsleln, SRS SvoE Asid &
AR BERETRE Y olsled 58 ZHoz E¥AZ REIMBWES T2 Jehd
Zo) (F& olch ™

(7)

(F& 2 BMBEGRRECN 23t BRLME REtRSR S56

(32 - wm)
Ei] f
Fr ARy Rk FEA8 By [ i
) (%) 7S (%)
10 { 30 | 50 10 | 30 | 50

o 22| 27128 65 6.8 | 80 | 86
10 23128129 70 5216064
15 2513031 75 42 150| 54
20 26132133 80 3.7145 |47
25 2813436 85 341401 42
30 31,3639 90 31]136|39

34141 |43 9 29134 | 36
4046149 | 100 2713234
48 | 55159 | 105 25131132
63| 73|79| 110 241291 30
130 168 |19.1 | 115 23| 28|29
13.8 118.0 |20.5 | 120 22126 27

8|58 |&B&R

12) Keifer, C. J. and Chu, H. H., “Synthetic Storm Pattern for Drainage Design’, Joumal of the
Hydraulics Division, ASCE Vol 83, NO.HY4, pp.1~25 1957

13) shEddz|sed T, il @mEE 1980

4) o3l wpAE AAd, S4ulA iz 22| F) wE AHEEHA] §42]9 QHAPE", HPEE
3 =2, «12¢ A1E, pp 141~150, 1992.3.
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. Huffe] 45pfrek

ERATATEARES BUBAIY RBRC] o)sted {E8 ATHUECI A MEHAME $IA17)E whEg
o whel, Huffe] 42914& REUES 40 Hr2 o] mEMES BE BFELRED
e & Srfrel TN SToEHES EEER] 98 debdm, ool wal HEHEWS
BRI R Bkl

BERESNFIIBLS] AT AT % Aex el MEelol sl BB EIT
MEEREE £2 Jepid ogs po e

(T’ I MR /gl 28t Bmle 4%

X T
AR 10 | 20 {30 {40 |50 {60 | 70 | 80 | 90 | 100
ﬁ(o/ﬂj)l 82103165 (18519.1 | 96| 74| 43| 34| 2.7

o]E 6z LEEOBFHER (multiple regression equation) 0.8 Jielhed ofg3 7ho
Y=a+bx+cx’+dx®+ex'+ fii® + gx° ®
(FE DL g3t dFIALHE & A doid AFEL osHd o

o

(T 4 AR08 RB KSHEM
B 7253 a b c d e f

g

M ME |a607x107% 1182 |-7.499%107%|4.801%107%|-1.018% 107%|8.979% 1077 -2.869 X 10°®

R e Agstel 2EAZ 7 AAE B9 A7 2IE B2 dehd Aol

& Holtt

15) Huff, F. A., “Time Distribution of Rainfall in Heavy Storms’, Water Resoures Research Vol. 3,
No. 4, pp.1007~1019, 1967.
16) e=hAd71ed T iR BWEE 198
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(& 5 Huffe] 4Mizol 28t MEX|Y matkemltel 44

(48] © am)
p— IR —— B M
o (%) ) (%)
10| 30| 50 10| 30 50

5 424(526|572| 65 15.04|6.25]3.79
10 1266({331|359| 70 |4.01]|4.975.41
15 25113121339 75 [3.03/3.76[4.09
20 1321{398(433| 80 [2.21{2.75|2.99
25 14.315.34|5.81 8 11.63]2.03]2.20
30 1547\6.78|7.38] 90 |133/165]1.79
35 1646|801(871) 95 11.30]1.62|1.76
40 713884961 | 100 [1.48/1.84|2.00
45 7481918998 105 |1.72|2.13]|2.32
o0 72719.02|981| 110 [1.79]2.22 242
56 16.78|841/9.14; 115 ]1.37/1.70,1.85
60 16.00)7.44(8.09] 120 10.01}0.01/0.01

o} kel KB AT

ILLUDAS R3-& Ah&3led HWRAIKS KTHERS #Eslr] flaid dog fHe 28
ol & kel BEKERE WURS ACUBH HESE TAEES EEAR TKES HME
o) JEE W MT, EEER St e sfns o BHER HE Sl itk
(B e $4F 4 x]ode] $oiztg § ILLUDAS 23el ofof] ghiof Qld 22§ HIRd

o)t

17) Han, J. and Delleur, J.W., Devebpment of an Exension of ILLUDAS Model for Continuous Smulation of
Urban Runoff Quantity and Discrete Smulation of Runoff Qualty Technical Report NO. 109, Purdue University
Water Resources Research Center, pp.39~76, 1979.
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(@ 3 B4 4 mpEel ILLUDAS #l ANHRE 4
(BIEN 0%, Huffe] MFAE M)

WWWWwwwerr

P G O T

(SN

NDMNMDNNNNNDNDRERRB

1 0 1

80.40 0.0 0.0 3 .015

1. 5, 5. 120, 88.4 4.
00 596 3.75 3.53 451 605 7.69 9.08 10,02 10.40 10.22 9.53 8.43
08 563 4,26 3.11 229 1,87 1.8 208 242 25 192 .01
0 74.5 1,870, 0152 .4 .3
0 21.03 25 5 30
1 43 2.560.0151 .6
1 1.33 35 25 25
0 138 2.350.0151 .6
0 4.61 45 15 25
1 54 1.610.0151 .45
1 0.83 35 15 3%
2 177 1.460.0151 1.
2 3.713 45 15 y.23
3 43 0.390.0152 1.8 1.8
3 0.35 45 15 25

2 1
2 252 ,320.0152 1.8 1.8
2 3.9 50 15 15
0 325.5 .990.0151 .6
0 5.73 40 25 15
1 47 .280.0151 1.2
1 9.35 50 15 15
2 16 1,310.0152 1.8 1.8
2 0.7 55 15 15

31 .
3 200 .880.0152 18 1.8
3 3.2 45 15 15
0 437 .880.0152 2.0 3.0
0 18.64 30 15 25
1 157 1,180.0152 1.5 1.8
1 6.95 50 15 20

4 1
4 1,0 1.00.0152 3.0 3.0 END
4 1.0 10 10 10

YONGSAN #4 DISTRICT A (EVALUATION MODE)
~— DESIGN RAINFALL (I=30 YR) PROVIDED.
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V. fithEe B

Ao A AFF ule} Fo| EEMY REHEE 104, 309, 509 37FA Z-2F Huffd
MrE RRIEREE S 271A] RS REASMEES AHEsted F 67119 BRNEES
FEstedch =3 HWERS A5 EA] BN F 610 f4F 844 A2 foe dAEA
o =3 72 fodeidh B R TSl 30 fATES 3] BARMITRS BE
wel of] 37 RS sHch & 3 R REHRE 3, BROMRE 27HA) fUsES
37k2l o BARMEE 371xlo F 540 KIEKE HEHEslel BARTRS R|Ee BREHERS
ol wE kEKe LT BEsIch £ Aol slohd KyFEZe] WaE FEER
veliw o5 Aok

—

. EpEtBEEC| sAEOl UE vt

P Aol e B MEMED WEHEEC) LAHED 29E e REAMNES
109, 304, 5049 bz ddsigden] 7 ARl g folo] WAz o
Mios FMSE BMLE sllsdio. (@ O @ St 844§ 49 289
& WEHATIES) FEF MEATHEE Jehd Zelch ameld o 4 gt ubsh Zol
$4 4Tl AAFS el wet AFUELEC] FE Fobeld, AW 22Tl e
37hxl BEERES] Aol RERHEC] A vehsich ol M) 2x7e] FAEE FE
REslel 25 MHEL BBV Fihr BEMY BACH Qe BAEES Fot
e mEd Fa slesl, B4 £FelAE FRR 50de AAHETHE deds
FABIE 7ol o197 992 Sojgich whehd, BIRER o9 MdidmEe FAEES)
HEKBER o) M oe oduke F71 ol Eol BERITRS) MITEMIY o woal mefsior
g,
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(W & 84 4 gomel KW BEMNZ AokscaRe  (Huffel SHEER)

12.0
—~ 1 sesee 10 YEAR
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~ 4
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@ B
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(W 5 MUl 2 griel Bl \BBBMB ikdhig (LM 2% #A)
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2. PEtEmS BfRY S/l OE M

2 AdFode Frix ZFee Az RrzrgEe AbEdsle ol AHET vieh 3ol
Huffe] ¥ 2Z+& ZEMES B BFNE S EERo2 FHslel 78 Hatny 7o,
PR R RS Bl del KBES fEEste] $E4171s BEBR Hukolth (H 62
7o R RRERNES Ze Feehs SERC wet FEHAKSIEERS] Hate Aot
g Holdio

(W 6 RBMel RSOl M2 RHKIEhER HE(EY 4 BHKE 50H)

20.0
15.0
8 -4
N
= «
— -
% 4
D1Oot
< ]
W -
o .
(@} -
= <
o B
[0S -
5.0 H
Q0 17T T D AL N AR Bt S I B S e B S B B S | L B B B B S B B B S B S A B T TT T T TTTT
o} 40 80 120 160 200 240

TIME (minutes)

a8ol4 & 4 QlE sie} o] Huffy] #£E& sigade] Zeilelg it HIH
ool g Zb7| o Foll KFEMHEC] 2tu, WEERFEEERL ALy BRENHRKS debde
2 ABEfHEe] vl 3A Jehdoh oebd EEMRIKS BRKEREC] ERER AT
71 Bdslbr] fleiAde FohA Y BEE AEsle Zo] vl s, arEHiRe] BREH
7t g Afele Eﬁf“’aﬁﬁ&ﬁié‘?ﬁgﬁ.&é AAgshe Zo) vlEAd Ag o+ Sl & 6=
[LLUDAS Z3of ojsf 2+ fodof fitHERS sl S o Jehd LHfHES FRRG
E&Eﬁ%ﬁidﬁﬂi vehd  Zlolct
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(% 6 BINIMB), KW AHER e LEERHR R
(3¢l : CMS)

BB AR 10 % 30 4 50 4

sk Huff | LLM. | Huff | LLM. | Huff | LLM.

$4F 4 10.406 | 13.520 | 12.200 | 16.791 | 13.003 | 18.753
A 2 58.565 | 58.565 | 58.565 | 58.565 | 58.565 | 58.565

3. WMRITRY =My Ao 02 Mt

Ze FAAM = BREEEXS o W (vl =tel AdhiRel ofE EES wXA
ok olE Sl Lifie] FEMTRA oot Foid MBS EREFE TRl ol2X]7A
EE el e ol Aiuh  dhifitigkel 4o BAEESE T B RHSENEL 2
ol3} TittuEelst @¥E Uik =3 FARERS] EHRS MHEY Folel AFA
dEe ulA7] o Fo BREEES mE 4] e T2 KXEY ATt ¥ el
2 AellMs MEERES S R FHRREES Es, olF Audaldlel ofF RFEAMk
Hifel F71ste ulgd det Friske B fbEmnEes =Asich g8 & D
& 2 2 A7 dAdFYd 44 Ad 28904 RENY BRBITRIE doiute
73S ol wE HAEES #mE X2 ek FHeld ol HRGTRx MRtutEe
FERM o #sls 2oz giolsled, ILLUDAS Al AJRE ARtttk BHEREHE
s dF-Fol EHEER SktuiRos #sls Zloe Jlobslel JHARE TAIHAUC
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& 7) MBAAC FIES RHEMEE HE (B4 BRT)

(=+9] : ton)
Rl 10 % 30 4 50 4
zg:ﬂ;gﬂ Huff | LEM. | Huff | LIM. | Huff | LLM.
B (BI% 70%) | 58,390 | 58266 | 71,418 | 71,349 | 77,363 | 77,264
L BAZE 80% | 58,654 | 58,546 | 71,682 | 71,628 | 77,627 | 77,545
ek BI% 00% | 58,018 | 58,826 | 71,945 | 71,909 | 77,891 | 77,825
BI%: 95% | 59,050 | 58,967 | 72,076 | 72,049 | 78,023 | 77,964
B (W% 85%) | 58,390 | 58,266 | 71,418 | 71,349 | 77,363 | 77,264
chifk BIZE 90% | 58,415 58202 | 71,443 | 71,374 | 77,387 | 77,289
ko BA%E 95% | 58,439 | 58,317 | 71,467 | 71,399 | 77,412 | 77,315
BIBS 97% | 58,449 | 58,345 | 71,477 | 71,410 | 77,421 | 77,325
B (B8 85%) | 58,390 | 58,266 | 71,418 | 71,349 | 77,363 | 77,264
T IS 90% | 58410 | 58,287 | 71,438 | 71,369 | 77,383 | 77,285
o3k A% 95% | 58,430 | 58,308 | 71,467 | 71,390 | 77,403 | 77,306
BI%E 97% | 58436 | 58,317 | 71,477 | 71,399 | 77,411 | 77,314
(F 8 BIRTMmSl FMESH RHEMLE & (M2 sisTed)
(42 : ton)
L I T 30 4 50 4¢
e Ry Huff | LLM. | Huff | LLM. | Huff | LLM.

PR
TE (BB 60%) |401,392(400,741 |492,454|492,077|534,458|533,187

= BAEE 70% 402,234|401,615493,295(492,956 535,378 | 534,067
ke BA%E 80% 403,078]402,493|494,136|493,834 1536,289534,950

BR3¢ 90% 403,9221403,372|494,978|494,713{537,136 535,832
i (BA%E 70%) |401,392]400,741|492,4541492,0771534,458|533,187
it BAEE 80% 404,793|403,9901495,577|495,369|537,751 536,474
sk BAEE 90% 408,496 (407,287 | 199,2481498,662|540,884 539,762

58 95% 410,2101408,937:501,053|500,3091542,4481541,406
B (B% 75%) |401,392|400,741492,454|492,077|534,458| 533,187
T BAZE 80% 401,4881400,834|492,548|492,177|534,576 533,237
bk BH5E 85% 401,584|400,928|492,643|492,277|534,695|533,386
BREE 90% 401,6791401,022|492,737|492,377|534,813|533,486
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4. PASEHRSRO| FoEiel ABRY MO DI KR

& D GE BolA & 4 gl vk ol BARTRY wel FHABe #mals

g F 4 ok =% folvich 3ol solrt U AL HEKEMS ER wel chzs)
WEon Huse] & KD BRERY HLSNEC: RESNYUE U oF B2 yehy

]

Aol (FE 9Polr}

(& 9 & MEH, =M RMRTS UE RAERE unmsink
(+2) : ton/ha)

W (s34

ZEME o L ch T

DI Huff | LLM. | Huff | ILIM. | Huff | LIM.
24 4 125.71(133.33{125.64|132.77|125.00|131.25
A 2 122.03[126.67{130.81|126.81|120.00{116.88

FollAl @& + glE wish o] difFe A Lt FETR Wi HugmEol
Tote] BARITRC o HiEmEe vl o4 @2 2 2olm ok ol& LRl
FTEel it W TS PRguEd ASHL d¥E F7 wEd ez HdHd
& AW AT el F REES F3 dedl ol oE MRS BEKmEol
3.2~6%ha]ldl] wksi 260hashe Wit 2 BEKGEE]Z] wifolct weby e fodol e
o] EEFEo] A sivizls BARITRS MW (I el hEe dEkAly,
Rl BEKERE ol A= 2 o] WIS & F Yok

V. &% @

B oiTE WEEA MRTSC ST HKERel nlN: G BMoz W)
Slsho] ETRHERS S8 Hdy T¥es oelx ILUDAS £3¢ Algaldich =%
Hitifbol we WEHATS) WEHRIS weishol 10~50 8 BEsln, WIS BN S
nelsieln, BARMTES MM (ECl BikX#EZol clA: g sletslgee
A sopsld ohest 2tk

KN
=

M

1 Re el 2 BEEl e BNSMEHMAC Besicichs BWS) KA Hmol
whe} JiHiEgo] Waly] WEel, ol F BEtEF wL=Al EEslo} kv, KLy TAEMS
BELE AT Hulfe) 4291480 o9 Astuc) BAETHRERC] 28 2348 483l
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