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T, ZADLOMBHHAAENE W REREICLS.
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1.1 3oy

ARAFEFE AT VT EHEDEZL OEZOFERE L TEHEREM THS. £,
K ANR DS 2 Hilg X AN DR ik & B2 > TV T, 3 AEZHD A & IS B kE kG
T 5 ETHFARE®MTHLH S (International Rice Research Institute?, 2007).
F7o, A FRE, HHFHBEY TR B e REOKEHEHT 572, KHEKFR
TRITAE R, BURICKIETTRHENKE V. 00, BIEO K HB%EOREHEBRE
%, HET, B L OMESTTELE B TENTND.

—J7, KHEKREDZ, KEOKEM> TWDEH, REM LKL OREN R
A ADNEEHFDITIE, KEXZTHTERWALERBROBERNTZ T TiEe, %
TR KPEAG N DR E R e 2 A DULHE A 15 511X, IR 2 FIH U7 RS &
2725, 2O, R AR R RIIZKE I 0 813K B OB TR0 2 il 2 K&
RERIZRS.

BIE, HAROFZEZKHEEMHEIE, W0 BRAE HWS TIERE) Th oo
(b U, i ENTI) I RS KB 22 K i % A VE o CHEIRES 2 THT /K it 3= (R TEEIRE |
NEVWRTHARE RES RS, Tk, EEAAREO, #EBMOKEEHNHH
TWDIIKRERDOFFEDENNC LD HDEBEZHLND.

Z DA, WNKOEILR 2 2 2 8T 5720, iz b o CTJIKE TR & K BB
L OBBREFMMT S 2AMBE L 2D, ZHICOWTHRG (1962) 1%, o732
BE 23R 25 2 #B T, 7K O BEFE 13K HEERES [RT o 3a] )1 B Wi 0D vy 7K BRg D it B L L E
ENDH LA Lz, £z, MAG2 (2001) 1, BATIHENE TS,
BUEDFKGHEEED D LD & 1/10 feRAF D8k B & 2 5 it & £ CTff - T/KH
FRRELTCWZE L, ZOX2ICHARTE, WIKEROFH O D SRR
B &K HBR%E & 37 L7203 8 %

LU, @EOFIKEFRIZ OV T, K30, )1 50 55 B Tl o KR ik

B, WO/ EFEZRFA SN TIINDS 0D, Wb EKDEE L WA OV



KEZRDT=H O T, FAKRFEFEEIN R EZ VK HFERERE O KR O S S
KEPROFEMEZ FHM L 72981370, F 72, @EIEROKBEBIICOWTIE, HE
¥, BHRFREL OFEMOBETHRFH SN TIIN D2 HDOD, Wit KR E 250
JIKEROFMIZIB Z 72> TELT, £D7d, BBINTZAKEBFKEED XS
REEZR OO HOWTIEHAL NS TWRWY., 2O X 512, #ETIEAIIK
EIROFNH O B & & K HBFE 2 3l L 72iF 5813720,

1.2 #MZEOEW

AMFZEIL, HIZAI SRR B AR & el ny & < Pl E o FERM) 2558102, £

O PKHEEMAH OB RN HRTED L) RICEOFEEZ RSO0 E AARD FE
IINE bl ot U TRt 3 2. BARRICIE, sEO RZERM)I 23812, 1) KHHE
IRE LINTRNEF - H TR B AR 2 HE T 2 & B 2 B DI O e /KR &
(P ) ORE S &Z20RARH, 2) WIDKEROFARZ I HIZM EESE50
WCWBRE 72 0 X DKM B OB, Fh b7 b3 EEN ) O pE &Rk 4 B 5 2
Izt 5.

Flo, ZOWIREOREZ b LI2 LT, SETARFTH ORI E A H BRI
J%, EEORBEINTEIWIIEMHORIKLEEZ S &, TORRND,
EARATHNC I D WIREREH % 0, BB OFRIK LR Z B A L ik L T
RERAR

7k, EOERETZ oG s Licoik, 1) wEE A AL [ UREA R
2> T, KHEAFREIZE 1ET, hoEr 2= 7O T7#HEI Y b B RS
HWoTEY, BARLEEBRET LTV, 2) EOERITAABEENEZE TV
Kufar ER R L, T ORITHS STV Tz B ARFIERR (1910~1945 4, #[E Tl
(AR FEFERR) Th Y, HATREEOFEROBHALH > T, HADKH
FRETALL L TORBEOERN DD, 3) AARTS, HARBIBERAR OFIHRAM K
TWHEFEOHRED, HARBUN R X OHIRERE T OFE 4 OBOR, )11 0 HE S 0F,
A ASKE R R AR LR 00 7K F BR 38 D BRI O T 5 2 36l 2> DB B oA L 72 iP5
352500, BER)IOKH EOFMZ2 B LIc7eiEun. 4) w&ETITTE,
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TR OER L RERE~OBHMOFE Y 25, WIKEW O ALY 2 ERE
& 725 TWT (Choi®, 2007), 7> THARTOHIRG (1962) OHIFEN L H TH -
T2 890, AT Db £ OREWEH OFK L 2 OBMEIT, A 1% O O )R HFE
BIC L DKBWRFRSHEZRFT 2 ECOARLELLND, LB AN
Thb.

1.3 RO

KFwIE, b EOM SN TEY, KEEBEAKEDOHR S S - E Om )|
BREMEZ AR ST L, ZOMREEE 2, wEVTARTH oW E T 2 F
A3 BRI T 2WIEMHED, AR EORMEZRFL TS (K 1-1).
LIz, H1E (KE) TiE, MIEOER, BHEORM, WOk ERT.
%2 BETIE, WEERZEO B RWEREE & @ E oW KBS /K B OB iR 2B
LB MR A BT D .

D

%3 B CIE, WEOFERENARRIT, KEFEEHE (4~9 B) OWJIEKED
EKIFLEE O R E & &2 OFARH], )b —Eift ' % a3 2 72 o LB 2R iy
KA REDOHE A2 KD, Tivc bz b3 EERI O &R 2 B AR S i LT 5
MZT 5.

# o4 BT, wSENTAETHIC I T D BRI B S T & 7o) HEREH o
FIKRZREZRD, BARE R L CTEORBREORMEEZ BT 5.

P

BT, %5 ETIE, ULEDOHRBLUOBEMIEIZE ST, REERLAIEE

TICHA LN LEERNBEZRIET D.
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H2E WERZEO B RIRE & BEEMRE

2.1 FREERZED HRRIBREE

EN \ZHeSi» T, ET@EEOMBE, S, W CREREL DD ER
BB ZHE L T LERH S.

REENL T V7 KEEOFURICEEH L TV EETH Y, BIE (2007 4 ELHE) O
EEEREE 10 77 km? BE TZIUIEAROK 1/4 1Y% T 5. NI, 95
<ARWALAZL S (E+H0K) 65 %L, HEaEidto/zo R miEiLE Lo 18 %
e EEoTWD. 20955, @EOFERTH D 2 A Z/EMIT LTV 5 /KHERIE
BRI DO 60 % (10 5 ha) 25D T35,

L E O FENTR > THM L TR Y, BELiREodt o fEEIZHh > TRE
IARZSE BLE IR O £ TR M L TH Y, KELAROES )5 FE g 5 mIc &
AR & /N E RS £ A2 UETE R & 3EET - SRR E TE-> TV D, 20
7%, FEE OIS & AR o T D (K 2-1).

TN R E AR EBANZR > TWD Z &b, RERFINIMENE il E 7=
XFMEICTRA L, ZOWKOABL LR TH D70, IS AT 89T, 8L,
BT & BTN T DI FILO FIAHE T EE RN L > TH Y, A0 KHHH
Lo TWD . ZORIE, FBIZHAT 2)NE—MAINZ Z O P A FL < AR 25 &
ThHI b, IRWKEHA XY (M 2-2).

R E O K BT H AR & T 500 mm FREE/N SV 3, fiEFUEE L RS &
REW (8 1.36%). EBLoZmRIICHENTNDID, KEREZ B AT
D DA 2 TR S E 22, TR > TW 2 ILRIC X 0 EA7 X % i
TLRTVE NS BREMFDO DR RES (MEHIT Filt, WHRIL M2 L) I &
DEFEKRNR G D I 5. B FEAREO IR Z T H 2 b DD, 1,000~1,300 mm

DOHEPHIZ 72 5.
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(F) - 2E® 25 T 1 OMIEE (2014 ) L0 1EL
OKHE X, 3 TRR)

2-2 JKHS3ARX

¥z, ¥ 2-3, K 2-4 XD, FEREKELABKEOLER) (OHTHIH 41 4,
1966~2006) (TR & <, BEAKIEL 6 H~8 HICETHICKE-> TR Y (FERKED 2/3),
10 H ~3 HIZ/h T TORKEIT DRV sEE O ITFINIC 6 H TUNnbIED,
MERRTAR L 2> HAEC D LT o8B 83 5 70, fluttidek & bb -~ 50T sk oo M 79 1 i 3
BN WS U EN & 5.

SR R IR & Sl T 2 bR E AR RURIL 10~15 CToh Y, FEF Db &
W8 H LR BE N1 HIFZEN T 23~26 CL& -6~3 CL LT, KEEHEKUpEMERK
iR RIRDERAENRKE V. UL, BEEE VAR, wEIVAREICWEEZD
fHmRnRK&EL 2D,
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2.2 BETEMFZE

2.2.1 I B oo R

K R 7> © B T N R O RFAT 7 12V THE, HiRG (1962) 1%, AAD
TEME K H OB R AR DY, 072 R AN RS A Hisk Ci, KPR & 3 23001 o Ve K it &
WCEoTHIF SN TE 2R L TEY, IO HE R 2 FERELZ W 2 7K FIH B
BECo, KHEFEMICHKIT 2EKEREOEEEZHBHL WD, £, XA
END LIRS TBEETIE, - G 69 (1996a; 1996b) 7%, FRED (1968)
DO FEZ 3R ST, LHERIPKMARELE WO REZHIEL TEBY, HARDEER
FZZNSDOFEICL>THI LTS,

2T, EE6Y (1968) 1%, MIDKEROFH DR SN HIXEDREDRKRE S D
K 2 i T IEFEM 2B L CRE LTEBUKN TCE 20PN EERMETH S L fE
L7z, £2LTC, HWIN6—EREZ BUKT 572D SE R i /KIE EO KX
S OREREEZRTEEE LTREBLTEY, KERITKMO R KM THA
O EOFMEZFO L7, L2 L, ZOMEE, KEFEEFHOE S0 H
DTILZ2 0.

ZHIZDWTE - fEECT 69 (1996a5 1996b) 13X, {JIAKEIROFIH DN 6 Fx
TZARDKRREDO—Fr LORHIAKHAKOFERREVEHTHD Z &, £z,
NS —EREZBUKT 272 DI LEREFEOITKILEEDOKE S1X, BENIC
BE$ 52 LaEMLTWD. Z2LT, EH6Y (1968) OWFELIEREIET, KH
FEMER FH OBLED DK D 7212 [T — & A& 6975 O 005 70 G B 7K
K] ZRODLZE T O ERMEZFNT 2 FEZBEE L, BAROEZEZRF)II
WZOoWT otz Z oz,

—77, WEEOFNZOWTIE, KEREREOE S DI E 2 E 'SR L
WRFRIL A T B, RSN Lo 3 B e, i E 7)1 (L, R
JL, SR, MEEYL, SRILL) Wik A g, )1 o K I o it S Bk T S LR



it A& KD 72 Park®® 59 (1996a; 1996b), STLW AL 256t 512 30 4L B iz iyl

(10 A~#4 3 A) OREFKEZ KD Won et al.®® (2000), Kim and Won®?
(2001), SHITOMIOF/INLEZ ERNCESEHE L7 Lee et al. 69 (2010) %
B bDD, WTIHEAKDE LWAH GEREES) o KiiEZRDZH DT,
7K FEEEA F DA AL & A1) 378 B D FF-AI Tl 7e V.

KT BEARICET 20581, < s TnDd e, ToERGRIE, =
WERIZB T 2MES —7 (HMREHCTREIND) BLOZORBHE & OBEF
Thv, LEMsHE LTE, KERMHAORS ORI REE TN EICR>T
W% (Smakhtin®?, 2001). L2>L, AEFFETHE S OIL, kL L TOEABIK O
HTALLZBERIRHOREEEZEZDI N, a7 7 72EKORNTHD. Z0Lo7%
NA KRR T T 7NPLIKMGEELZFHET L HEE LTE, H< b~y A —71k
MEABITWDED, ENIEFHAEFIRTHY, REORKERLFEOHEREICYH, £
AWLL Eofgiricam H S iz plid i 72 5 72 vy (Lynsley and Franzini®?), 1979;
Mays“®, 2001).

F7o, WEOWINZ OV THIBL SO L F 058 T, 207 (1990) (X, #ET
(XRE K B OFHRF AN K E <, W) OMRBERE A ik <, |- Lyt b
RNz, WDKK ER/NOMEZENBARL IR L TREWE R LT,

S 5@D (1992) 1%, EEOWFNTEAKE & JKFFOREZNSRE <, WK%
KHEEEOKIEE UTCHIHT 20088 Lo, HEEHIFF O /K B B F8 I 1T ikt
DEENVETHTEDITLTWE DD, ZTDOEFTH HMIFHEDFMIZ

WTRERZREHT ST,

2.2.2 JKHBAFEH

£7, HAROHEMMEREICOWTIE, ERLO X 5ITHIRGY (1962) 23, {0
B i 2 2 IS W 2 KR BERE C oo, K RIS 35 1) 2 VB /K g s i oD B B M &
il LTWd. ARG (2001) 1%, HATIHERE TIZ, BEOFIKEFEEHE) S K
% & 110 MERFEOERKITELZBEZ DIMEE THES> TKHEZAB LTz L@ Uk,

Fz, ERECO (2016) X, HAOKBIZT CIZERIZ, KEFMHEOMEIZ

10



Ko TEKRFFIZITHAKE ARNZE AL ERPoTZEEELTY, BKRE CHEMTE
LA COKERABE SN TNl 2R E L ORLE. 2O X ICARDK
FBAFE I DV T, DIKEIROF A O R B BIFE ST 2 B H O Rt 2 5y
P LT S 5 .

—J7, WETIE, TitoEEORERIERIEC OV TIE, BEL - RELSTO
WEZET, 2269 (1961) 1%, WEERUIZIS T 5 KFIEEORE LAY 72288 2 BE .00
BARTHNTLTRY, EHENRI T 1600~1700 F1R1%, FEREHZ OB L L
T, ZOREMRER OB E & bIKAEMEASURICHE AL Z L AR LT,

460 (1965) 1%, HifEH (1598~1897) ICHEMMisx DRI & & LICEEN D
B~ A AN ED D INESEINLZZ 2w TR0, WEERMoAEE O
JE DY w5 7o O IEERTII O KFIBOR & 23S K 2 RERERE R 0 &1 72 B
ORI L TV 5.

G40 (1983) 1%, WIHEEE ORI T D INHE & DO IN 2 FEREM s D FE BT X
L HAEE D RER 2 M 2 2K & U TR L TR Y, HIfERBom )R 2 & oK
HBAHE DEWIZDONT, EL~L (HAROBRIZHY T 2TEXIER) oG T — 4%
WO R (EI2Mt) Oofa o LTng.

226D (1986) I, FIREATH (1392~1598) O EEZ G LT, YRFO /K HIHFE
DREAL « HH 0 o34 & KRRk O BB Z 5 L TW\Wb. £z, HRFO K
L BN ORERICHOWT, #ififo 3 HinDh 5 HE TORTIXOIX, HEEEL
FBHINT-HEFORFICHEL G2 TINEEDHD KRR EOWRAN 2 EZEZ
T, YRR (R TIRHE ) 7p & o/KFIMERe O LB, MO EIC -~ TEERT
oD LN LIz, Fiz, TOKIE 7 HITET T LM, RO KRR O g
BV, POKICK ZKHDRKZR EDORBEZ b 7263720, AKRIHiFR D HRE-CH % O
AREME DML D ENC LR TE o LR LTE Y, 2O X 9 72 slRERE R & KR
ROBRIZE Y, FARERTHICE R SR FITERR DTN, FAfE% o BiE 2 O
BICEDAEENOBME TORND LIFEZ RV ER L.

WA, BAKR R O FIE D /K H B JE & HERE I 3 B0 o0 IR BRIBFR 12 DWW T, K
FO® (1979) 1%, KEHOKMOEH), SBIEREL Vo YRFOEREREHE 2

11



T, TOREZFTLEREL TND.

FAARGD (1991) B L OVEIE - AR 56D (1992) 1%, B AHIERR O HERER % D%
ERBAKFIMAIC L DR EEICONT, SRFOKHEREZ b Lo, X OB
B« AKFIfGERY - FAREZFEM DO AN N U, FEEER O PR 54 3 L OVE
OREBERRIZ OV THE LT\ 5.

F7z, FFO (2016) 1, HAKIGREAATH O K FHER o 7K H R & FE b R
EAEIC DWW, ZOEEMEZ TS - FE L, B AKER R AR O BEEK H BR
RN BRI SN TS Z L EZRm LTV 5.

PO 3 B TiE, Kim®® (1969) 1%, §lfE# I KHEERS —kKibSnTEBD,
(L 78 I 0O 7K H sk CUXERE, (R HUE o 7K H s X AR 2 08 0k E: 515 ClE &
SNTWeLRLE. £, ZOKHEBFEORBIEEOBEWITHBLABREE OE VI
rXoabolfEfL.

Kim®9 (1991) (%, SHEERFROIEIET DHE, 1M &\ o 7o BN % 0 43 Fii
& 1700~1900 FAR O DI 2 FREAL (B ARDHTIZAHY 3~ 24TBIX ) T
Koo, TOMBBAIHIGRIEMEZ RS Lz, T ORE, o540 idk B KRG/
ElFEAE—ETHMEMNH D L, HITHE EONEEZBE L TH kO LREE
HIBICEE L THOMLTWDLZ EaRLT.

F72, Jung® (2008) (X, FWFEE B OH TR E b &I, WO & KB, HiE,
NABEE, KM, BEEOBBRESH Lz, TOMR, BROFMENEHRD L,
K HKFBVEIS B A 72 MU 5o F 2 5 o 7 LB MUl & B K & 23 FH e B9 12 A 72 Hitdel C i
MABELTHMLTEY, ERFOOLRMETIE, ADEENS < KM EENA
<, M OOHBICEHMmAEEL THOMLTND I EEHEMHLE.

ATGY (2014) 1%, sEEOFZNOFE D & OKFfiEg (K, 1) &KH
FEFE D 347 2 R >, Pk = & D& Z 101 D Fie P09 R A B & DR B 4347 L 7=

PLEE, WERLEEOKHBEBIZOWTHARAREREZE52 55D TILdH 50,
AARDOHIFED K 5 72 KWL R DMK EROFNIZIT-TE 5T, ZD7D, B
ST AKBEDBKF] EED L5 REEAZFFOO NI LIz S Tnen. £,
KIKHEBZ, BN L, BN Z W E WSkt s EE o TN D,

12



FIE K HEREH KR D D B T E O 8 D Ktk

3.1 HH

N & & K D BALR 2 2 B 356 1%, WO IR~ %) &« &2k, 8
L7280, EOXIREEERNTHINGREZ T T 200 EE 2D, ZhiZ>
WTHTIRGY (1962) 1%, HAROFEREKH OB FEALA, K& 3 201 DK R
BIZXoTHIM SN TE 2 &2, KBV TI O B it & 2 $EC
WD B (X L7 LOEME) To, EARRREOREEZHERHL TWD.,

Flo, FLADRAFEIND LT EIETIE, = - #6769 (1996a ; 1996b)
INEHEEAN T E A AR (1965), BIHGEY (1968) OWIEZREE ST, KHRE
DI [—EifEL e 2 DI LERFTE T KA R 2RO 5 Z & TR
D EFHEZ T2 FIEZRTE L, BAROFEZEZRFINZONWTHITaI8 I 72> T
W5,

ZDOEIITHARDFNNZDUNTIE, K FRERE ] 5 o) AE PR O R 5
PN O &R 2 55l L 7= 8F%E 3 5. L, miE (55 2 &) OBEENFSE Tk~
ek oz, BETIE, 0L RMNKEROF O R B O &R 2 4y
Hr L7emFgeidnn.

DT, RFETIE, ®EOFZERN)NZEIT, £ 6 A3 7K HEEER]H O
MHBBTED L) RREOFMEZRSONEH O NCT 5. BRWICIE, @EOE
P ) 2 REGAT, 1) KRB 2 LRI - Ml COK AR mfR A e 32 &
BEZDLNDHINOEKFFHIRED R E Z &2 DOFRAERH, 2) WIKEPOF R %
SOOI ESELDICMEL 725 X MKIMEROREL, iz b 7o b3 w#E R
DI EFELZ I S NCT 5.
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3.2 WA RETHWIINE VT2 ER

WFZERt SN, EEO TN (BT (A~ A y), L (7 a0 ), R
T (F7 b)), MEHIT (VAP Hy), BRI (o3 F2)) OH>BLD 4
SOOI (B, $IL, WAL, MHEYL, Sinn) L L7z, 7z, Il (voF
arFar) iE, BT D 3 SORERMLEWITT — N EONLT2D, R
z7= (1 3-1).

2O 4 HOOWIFEE, FkmfE CIEE L mEO 65 %, KHEmETIE 2006 435
16, &2F 108 T ha®H5H 48% (K152 S ha) # HHOTW\HZ &h b, fHEOKH
FEWE LI O] 1R B DWW TR A BREHT 2 0125 & & 2 7.

SHTTIE, WD B L MRS D RRET — 2 PREILRD. ZORET —#13,
i [ [E 122 @08 (2016) @ WEB A b [EZFKEREHBE GRS AT L)
(Water Management Information System, LLF, WAMIS) "6 AFL7Z. Z0
T —H R 2T, EE O EE ARSI R STV D 85 T D & 2D T,
IR, WMAR, BUKE, BitEE W77 —# 2L WS, 22T, 22
2> B ETREOWINZDWT, 1) BUKHAR X B3I o 2 L0 KB 72 KT 2372
W, 2) 10 EDOET — PG TE S, 3) FBmEEIZIE 100 km? 2L EdH
D, LW 3ODFMEMT-T 14 EFHTOF 5 (IR ZE&EL, TOMAET —X
ERAWTONMER I /o7, £ 3112, ®MBLTHX LOMEERT.

B, TOT—HRX=ATHE, ¥ LEPKMASOTANRIL, BRKAL OB & B &
MOBEHE L TRD TV L2 GREE LA@E, 2016), £ oOE, RrKhilims o
DEFEEBEL THWRWZYD, EEORAREL LKL TH/NNIRD. 22T, K
WRIETIE, & L OB KK RS X 8% & (ARK 4 mm (6 E R A0 BTt
AKFEHIFTD, 2007)) & H & OWABICINZ T2, £z, BIRAENNNSWHEIZIE,
HIt&T — X ORAENKRELS LD, 22T, LN TEHFICZEDLRWEY, Fifk 2
Az &0z 5 HFOBENESEAL HitE s L THWE. £, Wik o i &R
ALY L5720, LT, WEIE T~ THRBER 100 km? H72 9 OLRE TR L.

F7z, wEE BAROW)NZ LT 5720, I - FEE6T 68 (1996a; 1996b) 737347
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L7 HAROFI O A i & L OV EREO SR b Az, Anzoid it (A
W, AL BN, bk ()& o, JugEED, ERu GEde s &, Kigll) @
FOIC, HE - UETIZOWTERTED 3 DO Z2fiz3 4 L L LT LAZ A
AEEL, EHZ@Ee (2016) ® WEB Y1 & [KUKET —#_X—2] Oifi A
BT ATz (& 3-1).

;J,bm,.{ s \
Q S
A
Vi
ae)i LGy (4)
st ¢ 11
8T 12
v*/\
‘o. e 13
4 -
.
g 1 DS BRI
ST L |-
" hea
- - ¢ I 50km I

3-1 MESSRS LAOALE
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= 31 ARG H A OBEE

géﬁ? s " i{{ﬁnﬁ b rn;q/://ljgjgl;%m2 BRI
1 VXA 2,703 2.6 40
2 T 209 3.0 13
3 R 125 2.0 25
4 TFayv 4,134 2.1 20
5 N AN 930 2.8 13
6 RY v 164 2.8 16
7 FAH 2,285 3.5 13
8 NTFa v 925 2.3 24
9 U GV 96 3.1 12
10 TRy 1,584 2.1 13
11 A 2N 1,361 1.6 20
12 GvFav 235 1.7 19
13 AN 301 2.6 17
14 VNS 763 2.3 39
J1 +Fif 308 3.8 20
J2 PaRl 154 8.3 35
J3 fixasyll 70 10.5 28
J4 2k 148 7.2 28
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3.3 I B D FrE

3.3.1  FEWID A B E

B 3-212, FHEOAJEE R EZ R, HETIEEAKIL T A 9 AICEPL
TWbH70, FHRED ZNICKE LI b DI > TN 5.

F7z, BARTIEAARMEH - KFEFHEMEOR TOREK ST — 2 OFENCLAH OFES
BOEWVWRDDLIZD, THERKMRL TRED/SF — 2 b HUR TOEWAR LD
(5 - FEREGT 69, 1996a; 1996b), HE[ETITZ 5 Vo IR Dt &/ F — 2 D
EVITBFITITR W, F72, AHIERESENITEAERWED, BREDORSE D
WELZETOLETI WSS,

~
~

[
h

—
-~

h

S A (m3/s/100 km?)

=]

X 3-2 ATt A BIEEE

e

3.3.2  EEI D V8 K KT &

K FAFEREZ BT O BB 2 BEEIC A WD B (X L7 Lo To, i
JIPhE e AHEMOBEREE 25, ¥ 3-3 DML, HtEtsSons Fa s
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T fAMNR LI DT, IBEROEKFHTRE gz R L7cbDTHY, EMlE
PG O—EHEE E Zcxhihc L TR T 23 M mEOBRRZ AR OX &
B L TR R LT D TH S.

BR69 (1962) B BLZ L TWD L 91T, H I FERIAA - T 5 Hillk T,
)1 D B & 2 BEEES TR T2 K BB S AR 1, 7K FEREYI R 03T ) 1T B 3t 0D V& 7K D it
AL T HHEMICE EED (K 3-3). F7o, /KRR EL /K H B i fE % il R
THEVWIHEADIE, BN EOREHIZ ENZ T oM Tk L TAEL D000
METHD.

0 j H 55 5 (0)

/

Tl 1] g

N B A B (g,)

4/1 9/30
18 KB (g,) % A\ T 7k ) B B T
K EREEAE 4 A1 H~9 A 30 H

X 3-3 I BROEAKEGTE (qo) & /KB mEO MR

(1) KDF7

BUE, HAROKHEMERGE T, —MIC, FIFBIEMEE 1/10 FLE OB KFITKAR
RREC2NE I ICKFZHET A ENMNBELEINTWND. £ZTAMIETD,
= - MERECT 689 (1996a; 1996b) (T, FEIFEIEMER 1/10 Ot & 2 H V> TREm 9
5. bbb, HFILIKBEMSE OB LREOF/IMEEZ KD, 55/

18



IRBEREICOWT T A 77 ry MK o THEIFRIEMER 1/10 Obii@Ez Rk, £
OO TEKKR R & Lz, £, KEEMHNMILZ4A1H~9H30HD 6
FAME Lz, 2, sEOBEOKBHEMHMS 4 Hhan»s 9 AR TH D
Tl = AEREE® (1996b) A4 A 1H~9H 30HD6HEHNTHAERDHII
MEEZ L TRY, EEORI L KT 2 DI OR S 2G5 &
k5.

(2) VE/KEFiREORE &

RKOTZEKEF LR EZ R 3-2 (TRT. EOWIIID IS 3 FOL L FU72T1E
0.04 m¥/s/100 km?2 L& TR, 77— X OEEENRE I DD, TS O LR
DV KL B OHPHIX 0.12~0.21 m?¥/s/100 km2 & 725> T 5. 3% - 69 (1996Db)
kDL, HARDW)IN DK BRI OV /KR & (K mE 2 © 07858 & iX
ER LD o 7Ml) 13 0.80~2.01 m?¥s/100 km2? T 525, HE[E 0O V8 /K ki &
T AKHTIATE 22 D OFAFEREEZER LTS, BARAO 105D 1LUTTHY, WdT/HE
WEEZD.

ek, EHIREKE (R 3-2) 2RD L, WEEO SN HLE OS] & BRI O R
BiIZhEN 998 mm~1,549 mm (°F#J 1,334 mm), 840 mm~1,355 mm (73
1,108 mm) To® Y, HARDERM L FEMHIF OFEK T, FICHENENZVEILNO
fEILZ L xfr< &, TR EH 1,547~2,467 mm (‘¥ 1,965 mm), 1,062~1,337 mm
(CF¥% 1,178 mm) ThHDH. 2RV, SEICH T HFEMOREAK R HARIZ L TH
600 mm FRETRKE DRV NN, LL, HEEHFOBEKEZTE RS
&, REOEMMM ORBAKEN AA L HE L TREMIZD RN E NS Z &idhn
EMDBND.
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£ 32 KRB L B R
s | i THIH AR mm

#7% | m/s/100km? ] REREIR | EREREIR
1 0.16 1,234 1,048 186

2 0.13 1,549 1,345 204

3 0.04 1,337 1,051 286

4 0.13 1,178 944 234

5 0.21 1,427 1,176 251

6 0.16 1,430 1,188 242

7 0.15 1,621 1,355 266

8 0.14 1,313 1,097 216

9 0.18 1,505 1,254 251
10 0.18 1,246 1,060 186
11 0.12 998 840 158
12 0.15 1,233 998 235
13 0.15 1,277 1,041 236
14 0.17 1,324 1,066 259
J1 0.71 1,547 1,062 485
J2 1.16 1,881 1,135 746
J3 1.04 2,467 1,337 1,130
J4 1.29 3,177 2,406 771
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(3) V&K ¥ 1 fH]

KHEKFBIEDOSE, HEZ %P DINERTE TCOWVWTNOEFTAT —JIZBWNTH,
20 BMZ#B 25 FIX o0 ke < EUEREN 10 %L B3 2%, EanTnbd (EE
EATIRBLT @D, 2004). £ Z°C, 5 B TIE7< 20 B OLIREOBEFY (/i 9
H, % 10 HEZ &7 20 HHOBEEAE) 2LV, WAKOAZE L TZEOMENR
0.2 m3/s/100 km? LA FIZ7e DR AR Z A BN RO 2.

ERER 3-3 ITRT. O RHAICHONT, FHITHIT S B EHLTER 0.2
m?/s/100 km? LA FiC72 2 BAFAE LICFEHE RSO T, Tha R OB T
Bl (EAER | BEHER), R LTERLEZLOTHD. ZhEb, 5 A6 A
2, ZE AL (Hr# L S 14 EETO 5 5 10 A7) TYEKRER BEARA L
THY,20~30 %D T KK EIZIT VIR RS TR Z N LR DD

F7o, BAPERTLTANS 9 ADMICH, £ 10~20 %FEE DA Tk

TSI W ES B AR Z N2 L (T & L HLR 14 EETO 5 5 10 &) 280
%

N D BRI S T7c KRB 72 &4 DR X o TR KN ZEIc e ST
WHHARTIE, MKZREICHENTIHBEAOHEZ? 5 AL FAHTHL. L
L, REERZ LARERINDLUAETTH Y, B ZFM L T/KEBEZED T
W ERAT O AARKTREHACRTS (1920 %) omEO MM X, 5 Ahwnrs 6 AT
RO/ TIThoi, NHEIXZ9 A Ta26 10 A FRIOMIE-s7T e S TnWa (HEE R
RELT D, 2004). £ D72, HARKIAERAAHTH oK HERHIFIL 5~9 7 (HiEZ
I - 5~6 A, HEHHE (HEHHOEIELAH) :7T~9H) LATHIW. Zh
L0, wEEOW ) CIEK HEERE R HIZ 10~30 %D 8EE T, BKREHFT BVt
B LW 2 EBNDMD.

21



0.2 m3/s/100 km2 LI FOjitiE (20 HBENEY)) FAMFE

AR BEFE/ERHFER, %)

b e
BS54 | 58 | 6A | 1A | 88 | 98 |aopx| TH
1 5° 8 10 40
2 23 15° 8 31 13
3 16 28 52° 16 16 28 72 25
4 10 30° 5 5 45 20
5 23° 23 13
6 19 25° 31 6 25 69 16
7 0 14
8 8 25 29 8° 8 4 46 24
9 ¢ 8 8 12
10 15° 8 23 13
11 25 35° 30 20 25 55 20
12 16 37 47 21° 21 21 79 19
13 6 29 © 12 41 17
14 10 13 21° 8 8 3 33 39

*1X, AMOEHEEZRVCEHEA

OlZ, BAKEREDRA A
FEARHOPRE : 20 BRI FEHZHNTWH 20,
HFAOT—FIFHA 9R, %A 10 RO RKKET -2 & &0
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3.4  WEEIRHT/KHAR B T A TR B oD 28 B e

ZIT, FLARHBEIND XD TcBEET o, IV & K HEERE, W15
b —EVE O K Z G D 72 DI E R IR A & VORMRIZOWNWTE R S.
Bl 3-4 OFNE, SRR BEDONA Fr 7T 7 2R LT, Wl
Do —EREOHEMAKEMBT H1-OICHERE LORTKMWERE V (Ve W K
ORFREBOHFE), —EMEE g (ga, @v), EKEFIRE go (goa, gon) DBEMREZ /R LT
bDOTHD. Fio, EANTIINS O—Efiitia s (B/KRFRE g, g &z 5
B @ EIZNITHISLTHRE TE 2MMEMOBREBANIIRLIELDOTHS.
22T, (a) & (b) OFIJIDOVHHEIIFR L Z LITRET S.

Z LK o TN EZ I TE 2 B2 5 &, KHOBRFE TeemfEL, Wl
DOBEWIZE DO O E M T REICE > THEMTX 2mMEICE TIERT 5 (K
3-4).

Z 2T, FEEHE PSS T—EREOHEMAKZ MG T 2 72 DI B R Z
LOIPKMERE] V2525 E, EHRELFR CHJITSE, HEN IR
VI (K 3-4 (a)) TlX, —ERE q 26T 27200 V(=T) /&< 5.
—J, WoKEEKETHRENRESEB LY, BARMENE )l (1 3-4
(b)) TiX, AL —EME qZnT 56700V (=W FKREL D, 2FE0H, V
X, XLADRBEEND LI ICho BB TO, AN D AR OFHO L
T, HDWIE, WINREOEENY — 2R THEIEICR D, Zns, BT
B AER (1965), BELU, HHGEY (1968) 2EME L7z TWEAT /KA &IC X
AR ELEEOFG] Thsd.
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(a) HEH i E(Q)

g R R /
g
\,@ 7R RE KA (V)
LW \saaykﬂafﬁ%(qoa) 730
% ﬁﬁtﬁa;(qj\\
8 K 2 () % P\ 7
A B 3 7
o —ERRE () £ PRI R
7 KBRS E A \
4 \. \ 9/30

KR ()

KEEMHEIZT4H 1 A~9H 300, £72, (a) & (b) OJIIOEHFTEIZF T

M 3-4 VEAKEFFLE (go) ZHEA L5 —Effai (¢ &/KHPHFREmEDBRMR

ZIT, I EOEE) & —EiEE ¢ HERIPKMAER VORKRIZHOWVWTSE
2%, X 35D M (a) 1%, H20HdGMED 1ERDONA Fu s T 7 a2R10T
HOT, ROEBRAAE, HOMRS 5 ABENEYE, o SRA—E R MtiG &
g TH%. iz, ® 35D (b) 1%, (a) 60 TARAREL —E RO
DRFEME ] (R, ol 77 LT, FLADOKMEREDOELEZRL TV,
(b) DFRVBILY LOWAKN %, FOVMRITY LORPKEROELEZRT. (b)
BRI B3 & 2 FE ORI T, —ETE g 26T 2 72O E2R irKH
BEICR D, BRI LERIKMA RO R FIEL, 3.4.1 TRk d 5.
ABFIETIE, —EE ¢ 2B T 270K ERE/KMA RS 14 2 & O

\
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MR, HONTITKIMEEND /10 EREICHTZHHDE, ZOHASD gd
7O E e st kAR VET 25 (E - 6D, 1996a). = L T, —EMH
i

R 2 FEA L7z

el L, —EfREE ¢ BDRELSRD L, AHEOHEMME KD > THHROFED
BEERIBED ETIZHE AN LN ERNHD (K 3-6). TOHE, UEEDO V
TR D DORB HEDTRD I, HZFEOWDE R THIE & L LRI
M2 Eendsn. ZOMEZRT 720, FFEOEMPIGEED 4 H 1 HORER
THE LKL TWAHEPHD gloWT VaERD TInL7-.

2.0
1.8  (a)
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2 g R WOAPAL T
0.0 L B

1/1 2/1 3/1 41 5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1

J. 1
0 > <

(b) — X (AR —+F Bt &)
#AAL =

4 - \

HERFAMAER T Rk &

H #i f(m®/s/100km?)

i

B K B(5E 5 m3/100km?)
N

1/1 2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1
A £+

3-5 (I E & —EHRE ¢ MERITKIMARE VoORR
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2.0
1.8
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

T
~
o
~—

H ¥ fk(m?/s/100km?)

/1 2/1 3/1 41 5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1

g [0 71 R o 1 et )
S
T 4T
R N
@ s | PR AN ~
=
% 8| ik
&
-10

1/1 2/1 3/1 41 5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1
A fF

K 3-6 4H1HETHALRWEEGD, LELATKIMWEE V

3.4.1 MERRTKMARORDIT

HHR D, —EMRIEE ¢ DT DITNE R L AOF BT KA RE VORDIFIX, L
TO®EY THD.

D) FREOSH GRS DR —HGR L, & L0 6EHE, FEEEM X K % i
T or—2&BETSH. EMMEOM, —EMtitE ¢ (m?/s/100 km?2) Z LM
KictisdT2b0E 3%, 10 A1 B~3 A 31 HIZFEEMMIH T, ¢=0Th 5.

2) XIS OBENOFED 4 A 1 BIZFXLANHEAKLTHNDLbDERETSH. HAD
FPK B, YHOIPKEIC (YHOX LAA~D|ARE—F L0 ORE @ &ZMZ
b0l b, T2, IWKENHAKEEZBXICGAEIE, £00, XLAhbA—N
—7n—95b0LT5. ZOHEEMGEHMOREDFED 9 H 30 HETITH.

3) HFHED3HA 31 HIZ, FANMAKLTODENEMET D, fHAKLRVEN 14

Tbdho7ems, LUTFOFRIIITHOR.
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4) ZLOWMKPHERBTEIL, BonitAEERE 44 1 A~3 H 31 AOKE
TR, FKEIZONWTRRITKBDEZRD D, ZHBEDFEIZONTL
BT KMAE vt b, 7T —2FEESPLHEONTEEFED vEEICONT, VAT
Ty M XK o THEIFBIRMESE 110 ICh T2l E2RD L. 2B —EMGE gD
T DI LB R E KA & VIZRS.

5) g% 0.5 m¥s/100 km? 7°5 2.5 m¥s/100 km? ¥ T, 0.5 m?%s/100 km? & &%
THMEET, TRAENICOVWTRERITKMAREZRD LS. £z, g 280kt
SR O REPER & (T — % OB R0 E) THl- 7 EE2FIH L~ A
EL, BB T0%ET, 5% T DEFISELEDITONTHFAMKIZ VERDS.
ERRA 70 %2 L7z, g% L Lz BAROWJINZDOWT, 5= - 26 (1996b)
DT0O%ETHILTNDLTEDTHS.

3.4.2 fEHR

(1) WK T DR LD EIR - RREERTK X DOV

#3412, FEMWIOBREA (4 H1H) £TIE, XFA0RHAKTL2FH L~V OE
KAE 2=, EO X L TIE, FIH LD LR 30~50 % & Vo 7= KV BRI T
KU 2D r —ANBENED. & - R (1996b) (2L 2 L HADLAIX, —&
fifaE g (m¥s/100 km?) Z A 6f G ] ORI 720 T <, BE B % 1
THARTHHEDLELTH, FEALEDZLBFML~UL 70 %L LTS, B IE
FHLFETITWAKT DI EDHLNTR->TEY, ZIUTHNTHEETEFH L~V
PMEWEERE T AR L2 25 2 b5, 2L, AARLEEETIE, RO

I O 10 H~3 HOREAKENFHIINES N E 2K LTND (£
3-2).

Flo, ToZenb, @ETERIKORA VAL EITARO BRSNS,
B H DT TRAEATE X L) 1020 LHEa T & 2. BUREITR D OREITRICR D &,

FERMLOD THEAG IR ) N—RICREL 25720, ZTO%D q DWINCHT 5 VORIK
DEEGNRREL R, VHARBIZKREL 2D (5 - 6D, 1996a).
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* 3-4 MK SAEIRSL U TR R TE DHH L ~r D g RE

By | vk wovems | %
1 XA 1.8 70
2 T 1.5 50
3 J R 1.1 55
4 FFar 1.2 55
5 ENZ N 1.8 65
6 ) ENS 0.7 25
7 F LA 1.7 50
8 INT Fav 1.4 60
9 Wy 1.6 50
10 TRy 1.7 80
11 A LN 0.7 45
12 I Far 0.5 30
13 NN 1.3 50
14 MENIS 1.3 55
J1 T-fifi 3.8 100
J2 1 7.1 85%
J3 e 8.9 85*
J4 Tzt 5.4 75%

L, —EREE 1FEzEL TGS 57— A TROIZME
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(2) —EHHRITHR T D LB AT/K A &

fa kA 3-7T (R d . MORENT —Eftiae g AEIILERITKIMAERE VEL
T, TNENOHMN, FEO 14 FHETO R RMA & B RO RGBT 2 —E it
T g\t 3 2 B R FHE T KA R (V) 237, g WK E T Thihid V
FERIC s, £, FHIRENSKE VT g OEINCHT 5 VORI S
W2 ERDNroTWND (5 - LG, 1996b).

X 3-7 DFER LY, U glax+2 Vik, @EORIZAAL D BEL ERLE N
ZEBRbD. £, BKFREEOEWEZ KL T, BAOWTIE ki &S
BHea 1 m¥s/100 km2 F TIHIFKMALETRVWOICK L, #ETIX 0.3
m?¥/s/100 km2 T & IF/KMIC K DMIAE DB BEIZR>TWD. £, 77 7 bIMET
% & 0.3 m3/s/100 km2 LA FCHHF/KMIC K DM A NEIC R D L HERE SN D.

o
~

BE1~14
T HA: LA, A, A, &k

=}
!

(=)
!

[
|

PLgsp ik s V(108 m3/100km?)
—

0 1
00 05 L0 L5 20 25

— B = g (m3/s/100km?)

3-7 —EMHE q E X ERIFKMAEE VORR
F7m, BIH6GY (1968) 1%, g & VOBEBRIZOWTRERRDZKWIIIDANA K 7T 7

Dz XN 5728, g DbV I Iz E\Rkouib LRI L~ A (=q/
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T E) ZHWTHI LTS, E7z, VICOWTHEFA L~ ind 25—
EHAS B @ (= AXFEiE) THI-ZME n (= VI (AXEHFEE)) 2 HNT, F

MEOHBELZLS LTWD. n FAKMEARZER L TEY, KELRI/KIMAE)SHE

(=2

MBEOMBASICY S0 E2RIE () Ths.
FIZT, ZZCRIOHE - Btz Iho. KRBT 5 niX, 1)
AT D gZRD, 2) TD qlZktd 25 VERIGOGE (3.4.1 0 T4 X ik

BKEORDI) TR, 3) Bohle Vi 1) @O qTH- TRDI-.

fRZK 3-8 1T d. ZhEy, BEOHR, [ CRINGEE L6 2 K
MHFE n BDRENWZ EROND. FIZIE, BAENTITRA LA 40 %OHE,
DERFO—EMAGE ¢ (= 4.2 m?¥/s/100 km2) D) 20 H 4 DEF/KMBEE RN LETH 5
DIZxF L, EOF LT FET7) TIE—EMHEE g (=1.4m%s/100 km2) DF)
50 B4 OEFAKMIMB RN MIE L 2> TS, ik, FHR LS o)1 i & o 4 8)
WRE—=VDEWNCED DT, BEOWIOLNECHA L~ sx LTH LD
DIFFG B UBEIZRDHENRENZ ENBZ N5,

120

WHE1~14
HA: L8R, A, #4010, &k

o
=]
1

Sty K HBIARE 1 (d)
N

W
]
1

FIHL L L (%)

3-8 FIH L~ A LKA n OE%
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(3) DKM (& L b DOAfifa 13 022 7 1 [#])

T, —EMAGRE g lox T o N E R KIME RN VT D L X0, BRI (¥
LINB K L TR E A MR T D [TEMBHIRD TIZoWnWTERD.

X 3-9 1%, Wkt EDO N, Fal T 7 2 BRIoR Lizb 0T, E4fka
TE—EMG R g MEITKMAR V (KORBHOER), BKRTRE g ORR%
RLIZbDTHD. B 39 (b) IZRT LI, WARKE g3/ Wil (b) T
X, (a) IR THikEE (g—q) BREL D78, FLU VIicxd 2 FEMfawm 7
TEL 2D, DFED, AIRLO VR n OEOK/NTIEE R D)1 0 T EMfa I T
DRNERDZEIETET, aBELEENLEIZRD.

FIZT, ZZTCIERELLT

m= LERIRMA R VI (—EME 8 g— BRI & go)

AWz, B 3-9 ITRT E OIS, m OEIIRMOMEOmEE (V) ZHifsE (g
—q) THIo7ZbDT, ZORNME TOKRK/NMAZERET DD EHREDL. 2O
m EFNOFA L)L Z Lk T L7z,

FERAX 3-10 127, [ACHA LV~ vicxt 3 2 aEE & BAROT)I O m OO 7%
X, B 3-10 ® n OEICHETISLKBRoTNDR, ZRTHIFEAEDLEET,
REEDOW)ND TN RENZ LB DIND.

HARDHFNE, FIH L~V 40 %H1# £ T m OfEiX 30 H & T2 0z L, ##
E T EEAEDOHRINDBFH L~V 20 % T mDEN 30 HZ#E X, FIH L1 40 %
TIX30~T0 HIZELTWD. 2D Z Lhb, @EON)ITHCHHAH L~ UCHT 2
VRRELRDDE, BARKRENNSWET TR, KBRS T, 2200
DAAE DS LET 72 2 VB KB AR IS R W S IC b EBEZ T TWDL Z LR b
5.
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(a) b)

I
= o EHIHEER(T) Sl A (7)
\ N\
e B |
(q) flire &
o8 L ! ~ Gy)
(Wé% T AR () v
41 5/ 6/1 S s 6/1
H A< WA (q)  HfF

4 3-9 MEZRRTKMARICK T L EMGHH T s (g—q) DOBER%

120
E1~14
HA: Lhh, A, #4001, #1
90 -~
= 60 A
g
30 -
O T T T T T T

0 10 20 30 40 50 60 70
FHL -~ L (%)

3-10 FIA L~ 1L mDE%
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35 B

3.5.1 IR D B 23 K I VEE LS M E 3R

U EOFERE LT bV E OWI RO RS, G#IE O /K H B3 S0 /K HEERE
CRIETHELLT, UTOZLENEZD.

97, WEOWINEBAROWIE e, FEREIE T V8 7K KFEL T B3 id T/h &
<, FEZNITEWEBACREN 20 BELEEL WS BEHIMICB X SERZ N2 &b,
PO BERDOHZREKILE LTHES, Wbwd [JIERE] 2 rTie/smiEix, H
AREHA_NTHRD T/ EEED, LWVWHZETHD.

LEMRKERZGD 72D, WIHOFIA LA~ PMENERE 6, il oy
KIER DA LENZ 72 5. BIE, BETIIAARLES T, WJIREREL Y & HMRERED &
e INDHN (Kim®9, 2002), ZD 2 LiE, Z O K 5 7210 )11 & O K SCRFE 23 HR
MEREZRLTNDLIHDEEXBND.

Fio, WETIE, KA ERTL2HEGTH, BABEAEWZD, FCAAL
UK T DRMER X LORPTKIAENRKE . 202 LiE, FLERIZEL->TK
HAEBBT2HAETH, KIRTFYDEZOO I A MR LY S A, KHBREN LK
HThHrZLERLTWVD.

FER, WEETIE 1960 R E TIZRK B KIENRLE & S5 KED 50 %
i, Bk X AKX 80 %R 572 L ST D2 (Lee®®, 1964),
1970~80 I E R D& &I & % T TREMEZ B F LR R S, Th
IZ & o TRAKHSLHERE R E A 20 %I L, Bk EREH 23 60 %2880 LT
W5 (REE AR RILAFECO, 1999). 2D R E LT, Azt oIk &R

WCEDFLERDEL SN DD LEEALND.

3.5.2 WEKEFREN/ NI WD & DK

R [E O OB KR & AN SN D & DR O —DIZ, IEFEMHIF O 10 A 253
WO 5 AE TORREIXIZEALERWZ E2R3H 5 (FET69,2002; Lee and Woo®®),
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1992).

¥, ARE OHTH, MIKOMEOENHEEL TWDHLEEXLND. EKGS
(1980) °CHBA 560 (1981) AR L7z & 912, LTI o ¥E KR Ot H & I3
WOMBEIZKRE S EELZT, F= - WKLCEE - EREBEOHBE O AR, H -
TABOHE LY b, ZEROBENZNTZOHTICRET 5 KENEL, BAKEEO
mHEIIREL 2 D.

H AR RO X - A 35 %, 5 =4l - 550U 65 %72 DIk L (ZHAEED,
2006), FEETIXLE D 7 U TERMRIED 40 %, TAKE - HAERED 54 % T, 4L -
HIALE L 6 % & D720 (Kim et al. @9, 2006) . AHFZE Ot S itk o M & [FIRE T,
B =k BEIWALRE O 5 B EIG I T, OB OB, HE O 1B K

RED/NSNZ EDERERSTWVDAREERE XL DBND.

(=2

3.6 AEDOELD

REETIE, #EEOW)IFE RO RS %, 7K B AKF O A B RRE L7 R,
UTOZENRHAGIMNIRoT.

1) [ o] )11 0 K H R I o Y8 KRG 7 1%, IR MR 1/10 TR 5
&, 0.1~0.2 m?¥/s/100 km? 2T, HADH)ID 0.8~2.0 m3/s/100 km? 2 (H
ROYE, B KME 2> D O EITBE Lo 7o) LD LD T/HhIW.

2) ®EEOW)ITIE, 0.2 m¥s/100 km? LLFOEAKIT, EICHEMAAKEZ S - & b4
L4 255~6 H0MHMZORICHA L, T ORAEMEIX20~30 % DA L.
ETo, BOAKPERTLTANG 90 OZHEEEE (HERAOITSZ8) 126,
10~20 % D AEE T /K REEL it B WO i E 03 e < i 7a.

3) WEE TITHARLES T, WIAKOFHL~LA 50 %LL T DR EBED & AR
PR ST 22 5 X 032 <, R CHIH L ~UIZHRT 5 # LA OIFK A BEITRKE V.
T, wEETIEIEEES (10 A~FE 3 H) ORNARD THh7RnZ SITEK L
TW5%.

4) FIFH=AME < BARBE K BERS S FTREZRFIH L LT, — i it & O FEME K % ik
¥aT DIZDITM BT X AOIP/KIAS B, EEO G A RIS TR TRE V.
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T, EEREOENZT TR, WRBIR SR & D 5 [E O O R
W2k,

5) D~4) X v, sEEITH A L A, )10 B it TLEMITBYE T & 5k MimfE (M)
JIHERE )] SATRe7emifd) 13/h S <, ER X A THAKZMBET 256, XV HED
REWTLZBERTLMLBEND D LWV AR E2F>. 25 LIEm)IDKEPO
HFI 2y, WEOZNE TOKHEMEZEMHKH L TELLEEALND.

6) VKRR ED/N S WER & LT, @EONR)IEETIE, FFEMHO 10 Anb
HEMEH D 5 BIZ)T CORKERBD THLRNZ ERnH L. Eiz, [LHIFREIZHB W
T, BREZIE LIS g - HAEBEBOHED ED5FERmN I L b REMEL LT
Zxbhbd.
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HAE RERLAETHNC I 5 )1 FERE B OFKZ 2 E

41 HHY

Al (F 3 %) 1Tk o T, sEOFEERWMOEAKRFRED HARDOWI & T
O T/INSNZ ERHALNTAR->TEY, 2LV, AARBIAELLETO W
DARHEBRFE & DoAmlE, FIOEAKRREIC LV BFRZZ T TWeZ LR T
s, Lo T, WIOBRO R EZ MK E LTS BEETo, ol
K B & K HBAR O BMR Z e T 2 L ER H 5.

PO EFICKBBEO X ARER SN TEY, ENS ANBIZHE STV D
JITCIE, )1 Ve KR & & BERERTRE RS & ORARA X A L 7 MZITz Liz< v
oD, TSR ETOHMZRODVERH D.

X 4-1 12, AARMIGEAEL (1930~1945 4E) 7 S HI{EE TOFERMM = & Dk
HEREOZb %/~ Lz (1940 05 1960 R E TOHFT — #1372\, Zh X
D, BUEOWHEOFER KB IL, BARRIBRUE B X OHRZICER Sz K
FL 72 4 DRI Ko TR A ZERICM G SN TWD 2 Enbnd. £, £
AVLLRNIE Z 9 L KRB R I KHXIZ & A L7 <, HEIC X A3 () )
HLThHoTeZ L5,

F72, 1930 FLARTOREWESMIRR = & OKBEBEICKT 27 — 2137 <, BRFORER
H ORGP DWW T O EfMRERIZR N OO, HARFKIERARLIETNIZ W < U1E E K
W2 K DHEBH WD T HEERALND. DD, RETIT#EEITRATH % o0
MR &3 5.

—J5, @EEOEM  AROKB O - BFICOWTIE, AfE (52 %) Tk L
OIS - HBEZE O3B TRET SN TIWD L OO, J)IIKERO E &N 727 % b
AT LTZRIAREREE L WO LR G, BIFE S4LCTW 23 O Rk & 8T L 72 iR 98172
V., £ T, AETIE, MEOEMRFTICI T 2 FE)IGIRO, WIE IS X DM
M GrIFERE) OFKLZREEZRD, TOMENSLEEOEEOKEB O, KRN
HIHEFMEIZOWTIRETT 2 2 LT 5.

36



140

OF0fs oKk =adx  sEPkKih

120 A
= 100 A ]
2 = _
= . 1 ||=lll
S Py ek L
= |7 12 SN H 2
%@40-

20 A ﬁi

0 - —T—T— T

— —_ — —_ — —_ — —_ — — — — — — (] [\
O O O O O O O O O O O O D D =) =)
) L) L = Ln W N N -~ ~J oo o] \O O < o
<o W <o W o W ] W ] wn ] wn < wn < W
fEIE -
»= A

—1930 4 : Fifif Btk R BTG (1931)

—1935, 1940 4 : FFERENFREFHFHRS® (1936, 1941)

—1970, 1975, 1980, 1985, 1990, 1995 % : Yearbook of Land and Water Development
Statistics™® (1971; 1976; 1981; 1986; 1991; 1996)

—2000, 2005, 2011 4 : Statistical Yearbook of Land and Water Development for
Agriculture, Ministry for Food, Agriculture, Forestry and Fisheries“® (2001; 2006;
2012)

4-1  REWENE 3R] 0O 7K H T AL O 221k

4.2 WRIERRGRI - B E, W TZE R

421 WFEEXISE LIRS RET — 4

4-2 BLOFE 4-1 |2, Wrgextse s UizggEo S8R BT, 0, $HEL,
WeldyT) 2 OWMEEZRT. £, MET —XZFHLZWENO X AL R L.
IO EIZHT-> T, AiE (8 3 &) LRERICEEOWDW D [TH KW @

N, %32 AP RET —F DG SR> TR LRI A BRN 72 4 D O]
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AR E Lic. b obiikim L EE 0K 65 %% Lo, FikN o KH
MR 1927 4R, RIEFERTED GEEICHEY) O4/KH 125 7 ha @ 9 HFJ 51 %D
64 7 ha Z# O TV Z &b (FHIEEREFG 9, 1929a; 1929b), Z Ok O #F}
X0 BEEORIFEEHOBE X2 ORIEZFARIRD 2 LN TE 5.

ITARATH OB KB 2 003 2 72021k, ITRETH O B EW i ENLEER,
ZO LT =X FRSTFHZ R TE RN, £, HBRMRET — X b HR2T 5
NRhoTzl2, EMHHET L 2FIH L CHRNED S OmELS 2 #E LT,
XV EROEAKRREZHET D22 b TERW. 207D, LN TR
FEOWNTEEDSERFTH & X TREITEML LTV RWEREL, EFEOWRET
— & & AW CGERRAT O BRI &2 Rt 2 2 Llc L.

N

B, WEOIEDOKEREDE(ICONT, Lee®? (1994) 1%, 1905~1991 4ED
i [E 7 BUAHUS O F K RO LA 5T L, 1959~1991 40> 33 4F i D -2 4 ]
Besk B (1,281 mm) (X 1905~1991 40 87 M D FEAKE (1,238 mm) & T
43 mm £\ 2 EEBALMNMI LTS, £, FEEEWEET (2013) 1% Lee®d

(1994) EREAEDHTZ L, 1905 405 2006 F 2T T, #[E 4 [ K B A
IMERNZ S % Z & 2R LTz BT, KA & HKRE L THERBBKEDZNDKRE LS 2o
TWHZEbfEML, ZTOMRE LT, YWKEEKOBBENRESRY, £z, M
L TWDHZ LEETF TS, LarL, ZRLHEWTHLEMBEKEDSITTH
D, KHEFEBEN TS BEHOBKKED IS LT RETH O ZIE, £ OaHris R
P ITHERI T = 22w,

SN B R E OUTED A ET — 21X, fiE (5 3 8) OL I ICIFEDOT—
4 7% i [E [E A2 @ 0® (2016) @ WEB 4 ~ TWAMIS) 7225 AF L THWE.
WRFE G BRI 2 8 5 85 AT DR BN (X LM o956, 1) Bl
REY BRI D Z L0 REA 2 FIARFIAI 3 720, 2) 10 FLL Bt &ET — & 258
/FTED, 3) MBEAENIZIE 100km? ML EdH D, &) AL T 11 ETO
BENHMA (K 42 BEOE 4-1) ZREL, TOHBAET —Z 2 HWTHH%
1To7c.

F72, WAMIS O X LA~OA&EIL, BiFE (5B 3 &) TitlkL7zL oL, X40D
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PP ARNL & E DA TRO TR Y, Z A0k & O R EILHA L T
WHTmw, fiE (8 3 %) OHMAET —% OFEL MY, 2 2o Rr 7KL K i f
X787 R (AR 4 mm (G [EEE R A @ LKL AT, 2007)) % AA &I
Mz 7. ¥, BRAEN/PNIWGEIZITT —XRBENKEL b0, LT TR
Aits 2 BT 242 & 72 5 HEOBEEAEA A& s L THWE.

=== ) B SR

O ¥ 1t
(i A )

@) il
@ v=vyv
® wrrv
(OIERT A
® FrHv
® ~FFar
@D sTxv
Tz e
@ A L
® vrrr
() I I NS %

X 4-2 WFIEXRTGRIIL E X L DN E
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# 4-1 WFERISREE E X L O E

T W G el «%; | e
@® 2,703 2.6 40 1974~2013
BT 25,954 18,425 | © 209 3.0 13 2001~2013
® 125 2.0 25 1989~2013
gL 9,912 6,189 | @ 930 2.8 13 2001~2013
® 2,285 3.5 13 2001~2013
© 925 2.3 24 1990~2013
@ 96 3.1 12 2002~2013
AL 23,384 16,164
1,584 2.1 13 2001~2013
© 1,361 1.6 20 1994~2013
301 2.6 17 1997~2013
IEEEL 4,960 3,403 | @ 763 2.3 39 1975~2013

FRikE AR, L EER A - km?, PEFE 0 m3/s/100 km?

EE : WAMIS (% [E[E 142 1@ #5508, 2016)

* RO HT RGBT D YK E O AT IZ I, BT L SRITIE 13 4 (2001~2013),
WL 12 4E/ (2002~2013), #EETLIZ 39 4E[ (1975~2013), 4 iJIIA&MIT 12 £

(2002~2013) O HIKAET — X ZFIHT 5

40




4.2.2 SCHRKEEIO 7387

I VRERE FH ORI K 22 2 22 SR 2120%, #ELRERIC 2 il REWEK PAE R
BIOKMHFED, EHEEOH DT —ZNNETHD.

H ASHE TR Rp A LART O JIEE (S 13K I AR O IEME e T atid 7z < (FF@, 2016), Mk
EfER T — 2 B350 5 O, WEEFRER Y 1910~1918 £ 9 » Ff & T T I+
MFHAEEFE] 21T o72% D, F2iX, LS OFEMEIZBE S D 8B AE 1T H
NThoTHS.

BfE, AFrlfe/e AABIERAOKBEEBICE Y 2 BERRHEHL L O ERE
FER 421 7F. Z05b, bol bl ALTHTSN TS DN THIfERE T
HERTHE ) (HHEREINF®, 1910~1944) T, @RI L ONER DK HERE L 1908
D, FEEEE - KAKHEBIKHEEREE L 1934 0D, TEh 1942 % THER
HENTWD.

F 7z, FEERET TR 1915~1928 EIZRAFED 14 O FEZAJINTDOWT, )l
BLOWEO LA EICET 2 ELIT-TE Y, NaKEKFIEESE) (FiER
EIFW®, 1920) & TEEER)IFHAE ) (RIEEHCEF®, 1929b) & LTHITL TV 5.
AT I FEZRN ORI & O/KHEEATH I THEY, £, —HXEITIH D
b OO, RrKHL, HEEORERKIFEIEE Z & o T KB EEORE S H o T, Wik
Z L oW B i E W TR EEE ORI A e TH D, —F, BEIIAENS -
il BRI 5 A (1919 40 bIHE R LIS Rk 2N EhE) 2 0B L 726 DT,
it & & AT AKFIFEL G 23T o To RERE R S O K fERR Z & OREMEH EREILH 5 b D0,
Z LIS DK ISR B O K B E R ITECHE S LT 2R,

FZOM, KFKAIC LDt BEEOEMRDLZ £ &7z THIfEH#i R
FEEE | (FIFHER®, 1925~1931 ; 1936~1938 ; 1946) &, At D FIfERE
JFRFHEMR P TAT SN2, T b bFfEOENOKBERBOEFIEH D b DD,
Wk LT T 2B TR S LTV,

VLR D, ARWFETIE, W] - HEREAK IS R 5 007K H RS 2345 © 4 2 167K KoK
FIBEZED 1916 FOT —F 2 H\WH Z L& L. ZOFEDOTFT—21%, HARIRRMR

H
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PIRE > TH D 6 F L2k -> TRz, ZALIETO KEERIE B L 0RO
WE[EOKHER - FEZ DXL TV DD LEI LS.
ek, EEL L OBEOHEEICL > T, IR ORHEHCRHE ST

VN2 K AR O AR FEE

(2D THEJE 7R ik

PITbnTEY,

BAEE TOL ZAHFO

(2016) MR L7z, 1) BTHIFAEFENTE T T HR1D 1917 4 F TOERROKH

R OET —Z TV b

BT D, 2) TFRERI

A OWEMEH mAEIX

INTH D, EWVWI RIENAE N> TS, KFRETIEIZDOHRIZOWVWTHEEL T,

KA DORKZEEDFERIZOWVWTER LB /o7,

#* 4-2 B LEEEOKBSEE T — 2

FAMER IR F 71 3E B el
‘R4 TEATH KPR | KR KPR | KH]
M o | ma | X o | ae
o XAl | =¥ o XA | FH¥E
1908 B B B B B
1910~35 | ".g
R R BT R
1934 | 1934 | 1934 B B B
1936~44 | "0 | Tlo | 4o
TR K R K s A 1920 1916 — 1916 | 1916 | 1916 —
. N ~ 1925 | 1925 | 1925 B B B
W LS RFHEREL | 1928~46 | )0 | 0 | 4
WA 1910 B B B 1909~
SRR ) 1 A 1929 - 27 1927 b
FfE T B TR X, 1928~31 4, 1936~38 4, 1946 EIZRITEINTEY,

1932~35 4, 1939~45 F/TFIT S LTV R0.
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4.3 FKZEEZRDT-HE
431 FPKEZEEZROT-ETIVEFERN2ZE 2T

PEjEG® (2016) 1%, WIFEHEL (LK) 22D O & THEHE oK B 2T 5
el (¥ 4-3 GEEERD M), PR CRKIREREPTEE 2K AEAE 2 KD 5+
TNhaEH5 ), TROAXTREZITo TS5,

L B (LK)
FEPENT #H T &2 50 #i HE(m/s)

G tq,+q
_ 1 27 RERCLE, km?)
S +.8,+.8;

o, MEEAMS, s, 0,DFEHEREm), g, 0,DfE(mYs)

R 4-3 I AT RS 2K R R 2 3R 0 B i 0 B L

FEWERTRE 2 K B AE = QLR (LAR) 206 o Ve /K RF o bLifi & X LR &S (LK)
VR AR) /K H ORI BEK & (1)
ZIT, KEDORELEKET, TREOK M IR K &2 S LG a o
KE (EMHX A~ ARG E - X2 0HKE) THhY, BUKIREDORESR
PERELK B A5 6O TR, VB K IRE LT I RE B K IR | 3 SR R o T 7 B 4 o
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LT, RERRLEHAAREILT S TOKFFMERN - MM CHAAT VWS B X
HThHY (FEFE6D, 2016), BIAED B A DK HEEREOF K G E LRI H S < LBk
2 (HKE 20~30 mm T (RMKES RARIUZ6D, 2014), FHHKED 2 2
Z 10~15 %REE LA Te Z L R LUy (LGS, 2010)) L0720 EULWWEETH
5. F1, BUEOBEOKBEBEOFIKGHEEEMEIT A AL IZIER CT (HEERA
RILAKEAD, 1998), TN ELHARTHEELWEE L 2o T\ 5. FEE R AEZK H ifi FE
D ERAZ RO DI21E, ZOREOHTNERICECHELTNDIHDEEZOND.

F7o, £ DOIRBLEIKEIZ DWW TEREGS (2016) 1F, HATIZREREH EfH 1,000 ha
(ZKF L 1 m¥/s FREED B/ DR EE 7RI BEK i & L, HEfEGS (2010) % 7~9 mm/d
EREMNREE KRS LT, KHOARBMELVIIRELI 252 LE2HEMLTND.
JROK BRI D56, B Y 7 NI BB & KBS O S B IR L,
I OEFBEHOM TIRE R SITKENGDREKO—HNEILZ L H LD
Thd (FEEGe, 2016).

AT H L EOEREGS (2016) OET VA HWCHIEATRE e K HEEZ KD 5
bl 2o LT, BEOEENIEKE N ENICOWT, FEIFEEMEER 1/10
~9/10 OYEKIFL & 2 KD, Z O TREME I Re 22K AR 2 [FKZ 42 1/10~
9/10 DM L L, ThENEMZ RO, T LT, TOMEE, STHRELHC X
S TH LN ENTR AT OB AR & BE L, Mo EZ)1 ek o)) 1 HE R
H ORI K224 % SR 7=

ZZTCHWE TRKZA2E] X, KREOFEREMFETCREAT LD T, FIKE
BN 110 &%, IFBEMERE 1/10 OBKKEICIHZ 552 L (YYD 90 %D
HERE) ZERT 5.

BB, ZOFTIMIKE~OEZENZEEB L TR, 7 /VITESESEH 4
HELEDLOT, HARTIRIZE A EOHMIRTZ ORIV H 2 23 W1
ot <RI o o T, Z DR O ARG TR K IZ T IR FT 5 2 L1022 729 T
b5,

iz, BETAREZLE, Z ORI BRI OB B 2 O SR AR L %
AT 1 OOEETH- T, EBEOTEREMEL RTHOTIE AN ETHL. H
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WL 5 B OBEFEYET (5 - KR (1996b) (I FHRFEETHA
DB EAZ KD TWD), 5 HRERE ThHIVE, 7R EL TEIDEBHAK LN ED
< T, TENICITE SN2 KEZE > TA RV HKRZICHZ 5 Z LIXFRET
bHoHL, FWIC, BAKRREU EORKNS > TH, HEMHXIC X > T s £
HOEEPLAKNHEOLNT M TTFERRETLIZLLHY 5 5.

432 EFNVEHDOTZOOSGEE L #HRMEO B

(1) ¥e/KEFHE DR D T7

SIMTITIE, At G 51T 2 (LIS (LUAR) 23 B O SF-35 A & A5 a4 B
272 %, 22T, WIFKROFE B EE, SIfRHokEN cE 585, §
AT A R A Rl RS TR L 72 bR (100 km2 2720 D md¥fs) TEI7->T
FRTHZ LTS,

ML Ui 4 DOEZR)IE T L O ILE (LK) 226 O B iR EOFHE
1, A oD (L & D o i A IR (B 3 AT, S 16
Ar, WHUL : 6 P, MEEYL - 1 &) OYPHRELEZNAETNEETL, Zhx i
Z D i AL S D W FE O A EFHE THE o TR 72 (K 4-3).

£/, 4 DOFENAER L U TOVE A EREIZOWTHEERIS, 11 HEEFTOi
BB B A O B R oD A FHIE 2 B LR o Tk i AE o & FHE Tl o TR 7z

Z OB, BEOFRBIH S H 5 BT & BRI L0 4 )RS, ERHEK
DEWBLAM S IC S DY TENLh 13 4£H (2001~2013 ££), 12 4H (2002~2013
), 124E# (2002~2013 4F) OV HMET —# 2o, £z, BIHMHAS 1
& AT D ERIL & MEETL O ERHESIT 2 i 13 4FH (2001~2013 47), 39 4Ef# (1975
~2013 %) OV HMET —Z 2 M.

Z D LT, B Wm)IEO Y H R EICOWT, B2 &K HEEE]
W D2 H It & D f/MEZ KD, S BIFZ TG 6 i/ EY R R ERE IS
WTUA 77y MK o THEIBBIEMER 1/10~9/10 DIEZ KD, Zh b &2 K4
JE R e =R D Y8 K RF L i B & L7
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F7-, WREE (LK) 205 OEKEREOREL, L300 EKE: &2 & i
DOIMEFE Z 2T TSRO 7= (K 4-3). FEBIRHS o AR L O = L
O FEIL, w8 EE 2@ (2016) @ WEB %1 ~® WAMIS 75 457-.

(2) VB KRt & 2 5y M9~ 2 ERE I ]

18 7K RE I S0 LA o B K BT E I I N O R K-> TEE T 57280, x4
ET MM EED DNEND L. AR TIE, FECS (2016) OET IV E RIS,
TR O EZ g e L, HEZHEIZON 60 Lz, mEAHIE, #iE)N
HRIZNT THIKEZEE D 5% L COKHEZ PR RIRERIC L CTHAEZIZH 2 5
ZEMFEETHY, F, BEPHIKOEMNEZRi> CTHBEA ZELE DL LW o T
NZHIZR KRR D 0 2, W OVEKREGE & & M FTREm S & OBIRN X A L7 MZ
TERLIZSWEDTHS.

AARFIRRR OEE T, BiIE 5 APanb 6 A TAOMICIThh, [T
9 HERMND 10 AR OMIZ o7& STnd GREERARILTE), 2004). 07
O, HEMHEIE5~9 HLATREWNWEZZ LD DT, RBFETIEorxrS8if (%
WY OEM) 2 7~9H L LT,

F72, DUF CU/KRER &I, B84 R<ERREEHIc O VN TROD TN,
(B KRR & L.

(3) JRI/K HHKEDEE

AWFZETIE, FepEt (2016) 23 FH 7= #EREH H AT 1,000 ha (2% L 1 m3/s FREE (8.6
mm/d) ZEEAKEAKEE Lz, ZoEBIE, @EO 7~9 A OKEM S ORI
BITHA L IZIZREBED 5~7mm/d TH Y (Jung et al. 12, 2007; & [E E AR BT,
2004), F7o, JRIEOKHEHURPN O FHSOMM, AR DK B LSO IO S5 A I,
AAREH L TENEEREREWVITIAZ T ONRWNWTZOTHD.

(4) BER D

REWER OFIKZ REREICB T 2 KBE~DOEEENORLBEL BT 5720, #EE
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DR EHIE I ONT, BHIM, BIES 0 mm 22y REEDF AR DL
i L7c.

Thbb, xgé LIk OEEHIcH 5 9 ETOm & R A GFEIT : 3
(&, $MIT - 2 BPT, WAL : 3 (T, MEHNL : 1 &) ORBERET -2 2 AT,
ARG O T~9 A2 20 H M OEFH K ES 0 mm, 10 mm LT, 20 mm
LIF, 30 mm BA NIC2R o T EDIRAEME 2RO 7. Bilfl4 20 ALLELE L7z,
EE (AR SIS H ) 12 20 BRI Z B 2 2 Bk FIX o0 < & IR
10 %L B35 L &N TWnWAHTdTH D GEERFIRITED, 2004).

FERAEL 431277 LY, BRSO mm A 20 ABKWV TV D41 13~30 %
DHECTRAET D N0 5. £7-, 10 mm LA F OB RAET 2413 47~59 %,
20 mm LA T 50~70 %, 30 mm LLFix 63~80 % &, FAMENFL. 10~30 mm
[T HEEZE 0.56~1.6mmBETH Y, ~RICHNOEN A ED TR 5 mm/d
(EHOKES BAREF6D, 2014) LR TH/AS L IFIEEEROREL S 2 5.

LLEXY, RIFFETHRKE~OBEBEERNITIED TICFHKZLEZRET L2 L &
Lz, 72720, BOERLEBET, FKRZRENED TIRWIRIKS H 25 2 & 234
Lz, 2O —A 2O TIX0.5~1.5mmfEEDHENELZE LIZHEE DR

IKLEREEIZOWTHE L.

(5) Fesdest~DHERE AR O fia

ZOETITIE, fHx OFRIEIZIS T D RNKOFRIL L) ORI & £ F
v, WA~ OEBRAREOHBIIL RN EEAELTVD.

ZDRITOWVTIE, 1928 FITHEHTLIC Iy K 4 % L C ARE LR B K &
PR U 7o B KRR A Y, T T O Fdli 28 oo K BRIk ) & LT
B0 (EEREREMG RS, 1975), ZHBARNIIE KRB E 2 X 5
MFEITFE Aoz bD LRI ND. b, BOBET, 25 LimlE
ERHSTZHBITHOVWTHEHE LT,
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# 4-3 30mm LA T 20 HEKEOFRAME (7~9 A)

& T
(RAEFEE/EEHEE, %) o atg
R4 LI Hb s ’$ " o1
0 mm 10 mm | 20 mm | 30 mm s
IR T T
R 1987~
A= 17 55 65 69 29 9015
T e 1993~
BT R 7R 22 48 65 78 23 2015
1989~
N *
SR 13 48 65 74 23 2015
R 1983~
. . .
; X x 25 53 63 72 32 2015
fa T
o . 1994~
SFT F 23 59 68 73 22 2015
. 1997~
A *
FAR 17 56 61 67 18 2015
A NN 1996~
W BT VA 30 50 70 80 20 9015
1997~
Ry 16 47 58 63 19 2015
s e e 2002~
M EET vy Ry 14 50 50 71 14 9015

ZE : WAMIS (5 [E [E - 428 #508), 2016)
BUAIH AL, DT S 25 ik D B IS ALE 9 2 I A8 S
FERAEEN D D Z L 2T (A 44 (1998~2000, 2006), =¥ = 14 (1990),
PR 1E (2012))
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4.4 FER LB

4.4.1 STk B3R 7o i E S ARHT O K [ AR & 2 O IE

ikt [E T AR AT 0 K R 38 K OVUKIFUK R, & & OB mfE % 2 £ 4-4 [TRT.
Z 2T, XEREENC H o R X ORI IC K AR &, I A KT T D
FNGEREHE & A 7e UTe. F7z, BRFCIIKBEEEOBALIZ TR AR | 24> TV 503,
X ha IR L.

209 BLIERTTIE, Wik A MR T 2 BB OB Ao —# (15 Af 13,144 ha © 5
H 3B 3,577 ha) T/KIEHERR B ORERE H IRIAL S 72 D> T2 72, K A% A 0O FETRE H
EFE D> TV D 12 B 9,567 ha D ffiag Z & O == (RPKHL 5 %, HEE 95 %)
ZAHEMEE 13,144 ha (20T TR EE L, MBI AR O KIE R = & DR
HmfEE L.

F 7o, BT O REREH 1 1916 4 00 /KR it e 7] o0 HERE H i A 23 Rl S AL Tunig
SToow, o 3 -0 ik o KGR O FEE AL O I E (K 21 %, 12
SET9 %) A BT ORERE M H AL (2 TR Tz,

B, KTF6Y (2014) 2MERL LT, 1916 4O EERJI ik oo HE A I b 3% 5 A
BeoElE (ki : H8) OS0MNE RS L, BT EWEHEITIIER 9 BlE2 5501
KL, WHILEHILIX 6 FIREIZEEE-TWD., 2 LY, ERLOBEILOHES|C
K DHEMEH OFIE (79 %) 1L, EEIVNSAEb > TWLARERH L. 20
SEVEI )W OFIK 22 & i 2 BRIC BT 5.

F7o, DHBOBROY, 2007 FOT —4  (H[E[E s stk i pras),
2009) bAFEEL7Z.

ZIT, §F9 (2016) 1F, 1917 HELETOFE AR OKHERE O T — Z 1T\ T
NLMERLEL LTWD. T42b5h, ZALIRWTI S GBI EHE#A IT
272> TWT, & 2 TR EHFHEFEEN KD LT 1917 4 £ TOHEERAE DK HE
X, MAEREODIZERELY /NGl S R IZ 72 > TV D TRt &
&L, 20 LT, WEEEHIH D 1917 F LT ORI RO K B fEE, SR ERT
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HRHEH D T1918 LD H DA E TOMBREZ LT ORNCHEE LT MiEd 5
E, LTV,

F72, BAKIERHR O RER MR OB B i A2 ST, TR G AE ) & T3
it LI R FEEE ) OIS v vy IR H Y, JedT O TR )1 FE A O R ILH
BEREOT, BEREH R Z 92T 17 7 7917 74018/l L T 5705,
TR ZEO K EDOHMABEMEIC OS2 MATHET A&, LLTW5.
ARFFE TR WK KR B A 5 0D 1916 4F O HEE H i FE 0 & 3%, IR 1 A 3
D196 HFDT — X L —FH LTV DH0 D, FEOHIENRKNEIZRD.

ZZT, Uk 2 o0MIEZE 4-4 IZHEMA LT 1916 £ 7 —F Z4iilE L. fliiE
FIEITRROEBY THD.

1) KHER : SRR IFREHER T 1918 05 1928 42 £ T 11 4E [ THlifit
EROKHERE?K 60 T ha ML Cnbnn, THEROMER | 12X 1916 £
5 1928 4D 13 R OB INE LT 70 T ha & L7z, 2L, #EER)IFAEECH S
1928 “EDOFIHIK HEFE S, 20 70 F ha & HRmBIAKHEAE / Stk ok
M| 220 TREmEELZ ZEnsg W, 1916 F ok HEmfE s Lz, #
ST )T A 0> 1928 4 Oyt il /K H A 1, SRR REVES IRF e 547 i & 1T ) 1| 3 A 35
D 1928 FOKHmEFE (FAREREK) 2MTTE B L TV D0 BEFEME E.

2) VEWE A - AR T/ N & STV D FERE R AR 17 7 7917 BT (K9
176,447 ha) (2, 45O A EAE / SIS EORBHER] 2200 TRIZE
2 &R O REWE T RS 120 2 TRk 7z

3) K R 1) o> VIR FH T A < A AL AT O A BRI O KRR R (RrK, HESE) Bk
HEMELE T, 2) OMEROMEHEMEZ %S L TR,

4) RAKMZEORM : fIE% OK M EE2 S/ % Oz 50 TR 7z

FE#ZOKBmES (£ 4-4) L0, EEERATH (1916 42) o FZWJIE O
AKEBLXOEBHICOWT, FRROIENERD.

1) KGR O K HEM L 615 T ha [CEL TE Y, ERBIHIZT TIZ 2007
FELL EOEEOKEFRIE STV, 2) KEEED 5 HEEER 2 5 2 EIE 134
27 %FEE LK<, RV ITRAKHENED TV, 3) #EMHO 5 HIrKIZ L5 D
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DHELH 22 % LK<, FAMMEEEAOTK (2007 /) LIIRE< BAS.

K 44 AP O KPR R B 0O 7K i

(BA7 2 T ha)
R B T FHIT WHIT | MEHT aF
K H 112 112 168 43 436
KK H 5 95 89 124 30 338
ﬁ%g};gﬁ) VETE H 18 23 44 13 98
ok i, 4 2 13 1 20
1% 14 21 31 12 78
K H 155 145 255 61 615
KK H 5 126 106 179 39 450
(*%%%) VI 29 39 76 22 166
He 7K 6 5 25 1 36
1% 23 33 52 21 129
K H 122 123 207 54 507
PR 39 48 65 17 170
2007 VI 83 75 142 37 337
HF 7K 30 49 93 30 202
HE 2 53 26 49 7 135

M IE DB /N — L 2 U A LT

W, HE L BKBRIC L DR 2R

RAKHEZ, KHEOHEWEH Z BRW 2K 2 7~

1916 45 (W IERAT) : AR R KRB A E] (1920) X 9 {ERK

1916 4 (MIER) : TAKMAKFIBSAEE] (1920) OF —X 2O (2016) 12X EHN
fHIEL 7=

2007 =D /K H EFE : 12008 4F4 E g A ot &) (e[ E g i s oK i i ae),
2009) & WAMIS (i [ [E 22808, 2016) K 0 1ERL
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4.4.2 Ao Z Ve K I E T R

BJ 4-4 \ZoHret G & U7 18 4 )1t oo B e K RFEL i & (7T~9 H) ZoRd.

FERBIRfE R 1/10 40 H HIVE K IF Lt &% 0.17~0.37 m?3/s/100 km2 T, 9/10 4FCTH
0.81~1.51 m?¥s/100 km? TH 5. 5 - EEED (1996b) (T & 5 &, HADMJITIT,
FEWEIIH (4~9 ) o= 1/10 4 D V8K RFEL T #(T 0.80~2.01 m?#/s/100 km?
(AARDSGEIX, IFKMmE 2O OARBELZZE L THWRWE) 2006, #HEOR
B KRR EIZI AR LN TWMD T/hIWNWEF 2 5.

F7o, BN TS &, BILAM ORI & H~T 0.1~0.4 m?s/100 km? 2
FERELRS5TWDH I ENHENLD. ZOERKRD—2L LT, 7T~9 A OELIRIkO K
K& (K800 mm) 7%, fOWJIFEE (K 680 mm) LV bW &b d. #E
TiX 6 A~8 AIT/T THENICZ2 228, MERAETSIER 2 HA0icik 2 i2db E L (ki
F & DA 10~15 HREE CTHEROAAE D V), T~9 AIEEEDLRICH 2 Z L%
VY EEVLER SRR E o iy dbE T C B D72, T ORI Ok LD BN EN S
KRRV, ZOTOEMEKRELRE<RoTNDIHDEEZOLND.

1.6

i T -8 T -x BEIT
T | oL wgqi Ak
1.0 +
0.8 +
0.6 +

0.4 1

18 K B B PR R (m3/s/100 km?2)

0.0 - \ - ' ' . . . :
1/10 2/10 3/10 4/10 5/10 6/10 7/10 8/10 9/10

FEBIRME=E
R 4-4 KPG8 A RE A
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4.4.3  {A)NFERE R ORIk 22 42

4 4-5 12, 4 7)1 A R3S 2 OV ) e 3 o 1] )1 HESRE Y OO I K 22 42 e ok 3
BIOAMNIT (1) &K 4-4 Z 0 ROTZFIKRZZREE T & O] IHERE H mAg, A0EE
4-4 TR L7z 1916 s ERTAR AT 0 K B i fE OKIERE R, MilERT- %) TH Y,
3 O] )N EE B 1 F & AT OFKZ R Z & DK S & 3 ST, &0)11HE
WEH OFPKLZERE 2RO, £z, BREET 2720, 2007 4 O EE 07K M i
OKIEHER R 200z 7.

KV, AW T A D & IHEME H OFRIKZ 2T 1/10 K0 vz
LMD, FFO (2016) DOMIEIZ & o THRJIEMH mAE X 166 T ha [TF TR
TN, TNEZELTHLHKRLEEEITI/I0OU ETHD. £, HEILOEHRHON
AR AL RT3t 38 oD A JEfi 53¢ 1) oD 1 A oD SR8 (D)1 IR 8 79 %) & W CTHRE L
b D7), ZHDBMRIZ 100 %M Z 72 & LTh, IR H OF K%
AFEIE 1/10 XV IZDICE .

SIENRIFE S LIRS &, BLORIKZ RN 1/10 10 b . LT E
BKRFH R 721 TR SIREME & RE WD, MR mENs KRE RES b
b, TORYD, ZOBETORENREEL T, 28 4 WIEEROFIKLEEN 1/10
FOVbEL<moTND.

ZOHERE LT, EHBKERESMON)IGER & X TRENWZ L2z,
TLyRIk O SEEFEIL oK & Elic i b s Z L% < (), 19835 427, 1990),
EFESCORENEH OB PN 72 Z ENBXOND. 7o, HIL - BHRILE W
STz ZIVH O INT TR B W CHEER A2 L TR Y, BROGEKEZEMR
AT 2 2 EBRATRETH 72 h b, KFREGKEIIROD E D% 2202720
ThdrLEZOLND] (BE - MARLUD, 1992) Lol fEfibHD 0D, i
RAMMECERTE - T-ENXTHEMT 527201201, HY BRAICHELZRT, BERX2
UK AR T O KRR THEEME I 72D, KEITho THHMFEIRETH S
WO HITERZ2EKN b ol EZ BN D.

FERE, 1916 4 & 2007 FOKHE D & (F 4-5), BELHRIBKILA O I b~ T
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FIEMR A RESHEMLTEY, ZoZ &b, BEILECIE 1916 FELIRE, *
W BEREICRB N H > 7223, JRK EORESCHBLHINZED, A& O
KNC L o> T, KHEABEPEE RN -T2 EBRHEE SRS, £72, ¥ 4-6 D X 5121918
A& 2014 4F DK RE O 5340 % i D & 1918 AE DTt (b) ZR\W\NIU A T D 5y)
TIHAKERMZEA ERNE DD, 2014 FO[R Utk ((a) ZRWUATE O ) 121,
KENIELS 3L TNDZ ERDND.

ZIT, KM 4-6 D 1918 FOKHMED AL, 1916 75 1927 O HIZF]
fERE R ORI BEIZ K-> THRIT L 5 034 1 oMK Z VT, 2014 40 25
T D 1 OMERICERLTERLELOTHD. 20 5 T 1 OoKIE, 2F 59
OORED 633 OHIEK THK SN TWA. £7-, @EE CY4EE, FMEHElfE) oMy
(T1F & A ED 1920 4FELLAET (1918 ) IZHITSNTWNDHHDOTHD.

—J7, BELLUSORIFRIROFIK L AL 3/10~9/10 F2 & LK<, RRICHIL, 12
VL TIX 6/10~9/10 & D TRV, 20 Z &1, ##[E T 1910 I HARDKKIE T
W72 BURIN G, L0 L 5 IZIEKE - B EORESE CHKBREETZ > 727 — A
< &, KEOBHIIZNINOZEKFREZIZE A EFEORS T ETHEATH
Tl aRET .

RE[E CIE, FIZK b, JRHHERE H O BAZS I EARIN IR EE 7RI T, FIKRLZEE2ED
FWEEH Z /R T2 720121, IFKMOERNMLETE 7=, LrL, AiE (5 3
) OO0 X o1, #EOFEERINIEE R EN /NS <, 20 lEK2 & B
EWIFMEND, FICHKEZMIET 2 DICKE R LORP /KM & B ARDE
fFLULERE W, 20728, IpKMIC X 2ERER 2 RIgICHELT 2 &6, AARICHS
THIAK EARFITE - 72

H ABEIR R O KR A K 2 K WM R B EE S 3 DR IZ DV THE, AR ed
(1991) BLOEIE - AR HUED (1992) 7%, YD RKAMLAKFZEE DO ZES, H
RBUF$ X ORHREREF OFE « OBCR, WG O M &F, H ARFIBRRLLIRT O
K HBASE O HER IR O 5 & FEM A DR AT L TV D2, ARBFFE TR LT
REEIOKF] EOFRHES ZDOERERE LTERTRELERD.

E, 4.3.2 ® (3) THRLELIIC, T2 TCORKEZEEIZKEH~OBEEERNIT
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DIRNEOE L TELELTHD. L L, AR EEZ2MTHT,20 HET 30 mm
DN (1.5 mm/d) BFIHTE 2L HeT L, KEHOLBLEKREIL, ARIFF T
E LT IR HKE 8.6 mm/d 226 Z OAZINE 1.6 mm/d Z5|\W B D, Z D
il C B VB K BF i 2 2 B o CHEREFTRE 2 /K A 2 SR oo T2 & 2 A, BRI 2 B <
AR ISk D] )RR B O FIZK 22 42 BE I, ¥R C 2/10, $#ILC 4/10, #EHLIE 9/10
Elpotz (M 4-7). ZOZENDL, ABENZLZEMTERELILZLATSH, Zhb
3ODMNOFKZREITRNbDEF R D.

Fiz, T TIEHEMEKRREZ T X TIEME?MES oL LTZORIKE
BEEFMM L. Lo, SCERERIO TRAKBZE ) (2iE, 2K i oo /K PR i 3%
b7 nboo, BHEO X SIS OFHZKBETHHLTWD L ORE
FNTWLAEENRS H. F7o, IrKHIC L D2¥EHE T, BKKTYITKERF
L, WMINoBSZHAKE LTHHAT 27— HD 5 5. I 5IT, AlREOIRIKE
FIC X DMk CORKFMA S, ol bIZFE AR, TNO6EBETH &, 11
JIFEREH OFRIAKLZ R, K 4-5 THROATLHEREID I HITENH DR Y,
JL 2 b <RI T, B HE O HKFIAIZE DO TR LVIRIIICH o7 & F
5.
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800

700
w0 | 19164F (Figk) OAKEHD ||
\E | FIARZLENL, 1/10£|2Mraau\_ O ik 22 = 5+ 2K E
T s00 |
| o FEREE LU 07K
2 m Bk AR
%300 1 HEIZ L OVEREH
200 1
100
0 . :
% 75 6 16 16 15 0 10 10 Fi #2007
Filk 22 2 FE (B A4 1516 |
EECPINEER v
300 T 300
250 & » 250 | 19165 (B Ok )]
L 19164F (HiffR) DAKHD FlARZREL, V10FELEN
= R 2L, 1104E LD =
Ean0 S = U L I NN S Qo
s /1ty = t/ |
:.—b
=150 |
H [ 1916%F ()
X100 1 J
10 10 10 |10] 10 16 16 10 10 w A 7& 12007
R ; 916
) 915 | Filk %2 42 e (187K 4E) 1916 |
R RHIL
300 T 300 T
250 I 250
§2“0 19164 (§if)
e 19164 ()
=150 | 19164 (#4)
H 19164F (i)
<100
50 4
0_- . i AL %. 1 | i
|16 A% 2007 2 o B #2007
19161 IR 2 2 B (B K AF) 1o
BT

) I 7RI (%) 1%, O (2016) ORMEZLE L CTEE L CiT — % %,
MR IXEE Lol T — 2 &R T

4-5 A OO HEE I DR K % 42
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iy

(b) 1918 DKM

]

(a) 2014 4F DK HAAG

() AKHEEMEL, HETRR

4-6 2014 £ & 1918 FE DK H AT X

B4
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F 19164F (Fift4) K HED
700 {RAERE, VIAEIIH:
O fKEZ2EICR ST 2KHE
U EREH LIS D 7K H
B kbl DAEREH
HEIZ LOREREH
10 10 10 10 10 10 10 10 10 ﬁﬁ ii 52007
FlA &2 E (B KE) 1916
LRGN EetuN
300 300
[19164F (Fii$2) DAKHD i
250 75*']*?‘%%@, 104X EW 250 | 19164 (8D oAmd ||
I ] FFlAZ 2R, 110EIYEW
3 =0
200 | 200 |
& . =
EISO i E 19164 (4%)
100 | %
0 5 c 7 8 i 4 5 6 7 8 9
%%%%E%%%%Wfi?om 10|10| 0 o 10 10 i6 10 T M ff§2007
Ak 2242 B (1B A 4E) 1916 1|7 72 42 HE (8 7K F) 1916
B L TEHL
300 300
250 | 250 |
2 0 R
H 200 10164 (1) 2001
& [ s ; 19164E (%)
He 150 ; =150 |
H 1916 (&) H 19164F (A1)
X100 X100
50 1 |7 50 _ )
EEEIEE R b ot G M %0
s

FIRkZTREGRAE) 1916 ] Rk emmmie) — 1916

) I 7RI (%) 1%, O (2016) ORMEZLE L CTEE L CiT — % %,
(A7) WHMEIEE LR o7 —F T

4-7 AN EZBE LIS, SO R B ORIK 2 2
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4.4.4 JTACHTHEA O REE O K H ORI~ B A & DEWN

AR IR E O K FAKFETIE, U LIZEERRINERL 2445 TER L - T-.
FAEEI)IFAE T, BARIBRRAIM £ COMBETIE TTHRIIEEZSHTTEL
XFHEEZRY, FREOKEIITAETMENESAFELUCEEE 2L Eah (i
HERF™, 1929b), F7z, 1900 FITHIEERIART AT T A FTREM S 44 75 ha, #
5825 )7 hal Lok bdH s (HEF®, 1979). Zo8%, &<»s THRYICHRE
L) LEDN, BARKETHBINERNRESBD L) RTEFRIFZEAE R -TZAR
OKHEE (G, 2016) LiF, K& BA5.

ZOHERE LTI, £ 44 TORLZEDIC, WBETIIHAKBARLE 22 KAKHDA
KHAAALTWIEZ LTz, WAL, L, BEEIAmECR O L 51T, Flk
LAREOR (4/10~9/10) WIFEBEEN L hoT-Z R Ex b, AAROREE
I DWW T ARG L THWIERIKZ R 2 RO T RIT 72 WAy, BULEOFK G L7
TRIZSE, BARTIE TKFIMEREE DML S D LARTIC 15 FY8KE | FREE D)1
TEENBEAF OK BN STzl (ERR IBEEC?, 2011) LanTwnd
MG, RERSUTHWE XV LWRIKRZ 2 E (RAEFIH %2 HUE U CF B K%
#¥w &L, REMAKEZLZ 8.6 mm/d & L TRd/) 1, EFEo 3/10~9/10 £V %
ol bDEHELEIND.

FIK LA FE OARANNFERE R S K AKHE AN A R SN T RERE LT
FREETIE, M A OFTEITKT L0010 Z BRI R E DR EN, AARL T
WO THRMNoleZ EMEZLND.

bbb, YRFEOEETIE, aA0FHEEZHETHHMAR (1925 4 : K 1,300 7
N) EBEA (A4 596,000 T A) @ 15 FEERE -7 (BEEFEHTE, 2016 ; #i%
BREEHRED, 2016). ZAITK L, HEREE~O KGR & 70 o I im AL, A&

D 2,303 77 ha (REA R R, 2017) I1ZxF L CH#EEILK 655 7 ha (Agricultural
Development Corporation®, 1983) THJ 1/4 Th 5. #H[E O FF )| O IEEH E i
HAE 1/10 O VKR L B O K& ST HAROWID 2/5 RS, BARLFELT
Ak 4 (1/10) THAFE AIRERMIEREH EAIE A AD 1/10 12725, ANAHZY
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OF)FERHBRFE AIREmAEIZ A AD 1/2 120505, TRET TlEa AITEICH
LCARBERE 720, FIKEZEREN L VIR L)L E CRIFEEEH OB R 2T
ZemBZOHND.

F 7o, HrR60 (1986) 2EHIL7- L 912, HEWEH O BRI T KRR O & W
IREREEZMED T2, HEVITERWFPKZ R TTFEREIET L L5 TIIKRE
DEFEBEDIR. T, HEFO@E T, HEROKEEREE 2 L TRER &
NDRADOFIKZ R E THEMHORB A ED L, 6T, ZATHARET S
ADOFFEITK L CIE, M AKRIRMRRE IR E N T EOMBRED &V RAKHIZ X
STENRDONITZDOTHA .

45 KEOELD

st [ T AT 3 0 == VAT 532 00 9] ) 1 HEERRE FH LS DU T, T4 O3] ) 1 B 203 30T AR i 34
EHARTRESIFEML LT RWERE L BT, RIEFHZMUE L THBL e < 7]
JKEAE S T2GEG O THEMRIKEZRE] 2RO THIL, LFORKRESE.

D) FEEER R (7~9 A) OFMBKRE T EIX, FIEBEMESR 1/10~9/10 (%t
LT 0.17~1.51 m3/s/100 km? FREE7Z 572, Ziud B ARD EENRJI OREREHIH O ¥8
IKIRFEL IR R & BE R T 26 fRE L T LD T/hI W,

2) ) IEREH ORI KRB, FEWIFK 2 FET 5 & 1/10 BLEEo7. 2
AL, VREERE - iR L b RE WL THIKREL RN 1/10 A B2 LTk b,

3) BILIIIAIKR L REN RN oTZ. TOHBE LT, ko BEFEHAHEK L,
KHEBBNREETE 7720 EHERI Sz,

4) VL LA 0D = BT 1 e te Uk, a0 1HRERE R O FIK 22 42 B2 1 1916 4F D Be i T 3/10
~9/10 LK oTo. ZOFIKLZEREDOIRI N, Ok 1928 4 FE CTITIIIFEREH A
EEA IR0z Z E OB LR ST,

5) HEE TIIFIKZE A DR WEREH 232 <, £ RAKHDE L /345 L TWhizizo,
HAREES CTHFHICE 22 20BN ES LIZLIEDH o728, ZOFRERE LT,
T A DFTFENTKE LTI O % E /) 72 8 7K R B OFS EY H AR & BTl D T 7
RSN,
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4.6  (flism) M ZBEL7SHE O, IR B ORIKZ 2

ARFZETIE 4.3.2 0 (2) TRLEXIIC, EEZHIE, BKEFC AR5 KA
Y x, O Ve KRR & & HEREPTRE 72 AR & O ELHE 722 BIR 2N AL S 72 W AT e
WD T1-6, MM ZSH»64 Lz, L, CERIC X % & 1900 4E 3@t 4k
T [HE 2 AT AR ATEMIAY 44 757 ha, K53E 25 )5 ha) & OLENAHV (ETFO, 1979),
B2 R bR oEAKRREICRE<HH ST Z ERnTFREND. L
WoT, HMAMZZE LIS E D, &tk oo ) FERE H O K% 4R % BiEt
L.

46.1 ETFNEHOTDD IR LGSR O B
(1) VE/KEFFT & & & o3t 3 2 HERE ]

BKEFREORD H X, EAMIC 4.3.20 (1) TRLEFEERKICLE, 272
L, AAMAERO®BETIE, EEZE5 ATars 6 A TAOMICEZ bhl-
O (FEIEEAHRBUTCY, 2004), 2473 2 EEEIHITHME B2 50 T 5~9 A &
L.

4 4-8 \ZopMrxtge & U 7o 8 4 471 itk > Al 2 18] & B 58 L 72456 O V8 K Rf tb
AT, ISR 1/10 O¥E KR &1 0.14~0.16 m?¥s/100 km?2, 43
AR fEEE 9/10 TIX 0.831~0.78 m3/s/100 km2 2725 Z L RbonDd. 4.4.2 TRLTE X
IIAFIEB IR 1/10 & 9/10 O B WIE/KIF LI & IXZ £ 4 0.17~0.37 m?¥/s/100
km? &, 0.81~1.51 m3¥/s/100 km2 TH 2728, HHE/KEFREDIZ D A3, HAEZ
EEELIZEKFREL VR 1L5~2FICREVWZ B8NS, £, Z O
1% 58 LBk RE (5~9 A) #, BAROIEENID 4~9 A M OAEIELG i
5 1/10 O AKRF LT & (KM 2> > O &R BIXBE Le - 72E) 0.80~2.01
m3/s/100 km2 (3 « #£E68, 1996b) &L THD T/hIWNWEF 2 5.

Fo, BB THD &, 4.4.2 OFHEKEHREOR R L1382 - T, BEILO
BRI ESMMLOFIRE IZEAER L THLZ ENHEND. ZOHERKRDO—DEL LT
X, 5~9 A OBk ORKE (5 1,048 mm) 2%, oFJIFEE (§ 1,116 mm)
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EIFEAERILTHD, 4.4.2 TReaR L7k Z & oMM oE W JRiTm L v K
10~15 AR CTHERNOIAE 0 238 W) 725, B2 A2 EE LB KEEREDFEIC
B L B2 Iphvolzl-bEEZHND.

(2) JRIZK K E DR E

HAE 2 Bl o0 RIS K K EIE, 6.6 mm/d & L7-. ZhiF4.3.2 D (3) DJEIEK
HAKE 8.6 mm/d (2 2mm/d (5~6 H& 7T~9 HDO/KHDOAREHEDFE) oW\ -
fEIZT 5. 8ED 5~6 H& 7T~9 HOKHENS ORFEEHEIZZENEFN 3~5 mm/d,

5~7mm/d TH D (Jung et al. 12, 2007; 5 [EEATIRELTCD, 2004).

1.6

el T -85 T - I
Ul oI el Atk

1.2 ~

0.6 +

0.4

ve 7K R L B (m3/s/100 km?2)

0.2 +

0.0

1/10 2/10 3/10 4/10 5/10 6/10 7/10 8/10 9/10

FEEEIE R

4-8 PG 0 Ve K I it £

(3) FERYD R & RIS~ DRERE K DHifS

A 2 FRIZ 3 D NFEE R ORIKZ2EOEE T, BMREEZHBERT DL L
W29 5. i, mEOSHRGEEY (6~9 A) 1Ico\W T, EHfichiz-T
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FEARENMZEAERWVIREDFHBE L TWDOENE I NEHRT OILEND H.

ZIZT, 4320 (4) OXIHIT, ®BE LI O FEETIZSH 5 9 FEHTON
BB (BT 3 &7, ST : 2 fEAT, YWEORIL : 3 fET, MEHNT - 1 fEPT) OR
MR T — % & O C, s S i o 5~9 A 12#fE 20 H MO A FHBEK A 0 mm,
10 mm LLF, 20 mm LT, 30 mm LA FIZ7e o 2 FEDORAREZ RO T-.

MRER 46178 T. ZNE VB EZE 30%DHFET 0mm, 90 %LL EDOHET 30 mm
UTORBKEIZRDZ ENDMND. 25 L 30%DMERO BB H Z ERE 00
Thoiew, MM EBET 2R ORKZREOREICIE, KE~OHE
PEREEEE L. £72, 432 © (5) TRLEXIIC, WIS ~OHERHKED

ffIT L w2 E L.

4.6.2 FER

B4 4-9 12, 4 J)IR A AR TS J OMEIRT) i i o> 3] )1 ESRE L ORI 7K 22 A P A 7R3
AL A2 B8 LMKk L2 % 4.4.3 (K 4-5) LT 5 &, WARILIE 4/10 (H
Tz W% B RE LR Wi4A, 8/10), #iTix 6/10 ([F, 4/10), MEHTIE 9/10 X v K<
7poiz ([, 9/10) Z &n¥bhd. Fiz, BEILOW)IFEREH OFIKZ 2L
RNbOO, 4 FNIEERORIKEEET 2/10 (A, 1/10 L&) LIRS Roiz.

IOZEND, HEAMZZE LG EE, BT A R < SRR B T 5
FTNHEREH OFIKZ 2P 4/10~9/10 L 72> TE Y, Ll L LA TH LN
fER (FIKZ2E 3/10~9/10) KV &Em<iERW. T74hbb, HEZZEET D L0
JIFEMEH O KRN S DIZEE L WIRILIC e s 720, RIFETH LN ENL
2THDLHEFRD.
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# 4-7 30mm LA R 20 BEE/KEORAME (5~9 H)

& T
GG AR/ ERHEEL, %) o atg
ik 4 LI b g ’@;& i
0 mm 10 mm | 20 mm | 30 mm A
LLF YN YN
R 1987~
A= 38 83 93 93 29 9015
s e 1993~
BT R 7R 30 78 96 100 23 2015
1989~
N *
ER 30 70 100 100 23 2015
. 1983~
. . .
; X 31 81 91 97 32 2015
fa T
WK N 1994~
SFT F 41 77 95 100 22 2015
. 1997~
A *
FAR 33 72 83 94 18 2015
e s s 1996~
T Voa 45 75 95 95 20 9015
1997~
v Ry 26 74 89 95 19 2015
s e e 2002~
M EET vy Ry 21 71 79 93 14 9015

Bk WAMIS (i [E E 42 @ 509, 2016)

BUNHL L, WL S BRI D SR RIS B S 2 Y AR R

PR R S D Z & AT (KA 4 4F (1998~2000, 2006), ¥ = : 14F (1990),
FARNL 1A (2012))
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800
700 T 19164 (8 DA HD
g |FURERE 0 RE ||
- O fKE2EICH T 5KHE
iR u@ﬁmu%®mm
191645 (42) W ki iz L ATEREE
H HE(Z LD TEREH
EEEEEEEEE ﬁfjfiézom
Ik 22 4 B (B K 4F) 1916 ;
A3 2R
300 300
20 | £ (i) Dk 20 e e || T
| 19164 (3148) DA EHO ; ) Zn
=R ’»‘Uﬂciéﬁgi 1/11;33412;'9?%1,\ 3 |
{200 ’ {200
IZ150 12150 -
H = 19164 ()
%100 T %100 i
0 Hﬂ AL 0

1 2 3 4 5 6 7 8 9 o oLl 6 7 8 9  w ool
————————— AT 7% 12007 i6 10 16 |i0|10 10 0 10 10 M #2007

10 10 10 10 10 10 10 10 10 i
FlAK 24 (B A AE) 1916 | ok 22 B (TR K 4E) 1916

L Wt
300 | 300 T
250 | 250 |
E 3
{200 1916%F (&) 20T o168 (1) Dk O
ﬂé‘ I FKZ 2T, 910 LDIE
150
19164E (%)
H 19164 (Fi7)
X 100
50
0 | oA | |
Wl & 2007 F e o am ey wlsle Eﬁiﬁgzom
P FllA 2222 FEGR A 1916

MEET
E) 7T 7R RLE ) 1%, #HO (2016) OMTEAEE L CTEE L CikT — 4 %,
(Bl IZEE LR o2 F — & ZRd

4 4-9 MR A 2B E LIS a, )T o BERE R ORI K %2 4 5
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BOE ROEBERLWBE

P

51 #HAHEBE

s [T ACRTHNC 3607 2 FZ) 1 itk D] )11 B i 2 - 72 B FE S 4 T 7 il T E
ORI KL AL, BEILHRBZRRE 3/10~9/10 FEE LK<, FRCHIT, MEHT T
6/10~9/10 & HBD T -7, ZOZ &%, #ETIX 1910 FIC HADKIE T/
HLLHIN G, EVLRE O X 5 1ciEk b - #iE E o MES CRKDNREES > 727 — A
ZhR< &, KEORIIIRIIOZEHEKFREZIZE AL EFORSTETEALTY
el e aRET .

51.1 MoK EEZBRE L -FKEZEE

¥, AR TIE, AOWNESLHBEA WM 2 EOBERITEZR LR, Bl
T IZ BT DI OFIKZ R E %2 KD, HMHORMZ ST LoD R, =
DHEREHLZBELIZGAEIEITROLIITRD.

1) E£9, AFETIE, FUKEREIIKB~OBEEENITIDZ2NbO L LTEAEL
TV, L, ARMRELLZ2MTHT, 20 HFT 30 mm OFWR (1.5 mm/d)
DRIATE D LR L, KEORBALEKREL, AP TERIE L7CREoK B K E
8.6 mm/d 725 Z DAXNE 1.6 mm/d Z 51\ EIZZ %, 2 OfE T E I KIFT &
ZE o TR FTRE 2 /K HIEFEZ RO T2 & 2 A, BT 2 bR < &)1t isk oo 1) ) 1|
WEH OFIKZREE, WHRILT 2/10, $ILT 4/10, MEHILIX 9/10 &72o72. 2O
ZEnD, AOBEMNEZLZEMTERLILZLEG TS, Zhb 3 DONJIORIKL 2L
FENLDEEZD.

2) E£7o, AHFETIE, B, BTENDRICHT THIAKAZEE LD L% L
TAKHEZYEARANBRIREBIZL THBEXIHA D Z EDRAETH Y, FMOFEMEN LI
BAE COMMRERZ L HORECEIYT 2 5NN RE (Wb Tidik) & T
Fhik]) X B2HFETIESICHE (FiEes, 1981), 7z, FEFTWJIKOHME £ -
THIEAZEOED LWV ol WA AR ANBRIRRP D0 2, W) OV KR &
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FEWERIRETEIAE & DX A L7 NIRBIRAARNE L2 W ATEEE RN > T, BH L TV 5.
LoaL, JRIROAKHHE 2551 L CHEZ HIM (6~6 ) #BET 5L, ZoH
W ORI K K 8L, ABFSE CaE L7z IRtk Ak & 8.6 mm/d 705 5~6 H 7%
FWE (3~5mm/d) & 7T~9 HO7FE#HE (5~Tmm/d) D7 2mm/d &5\ 71k
278 %, ZOET 5~6 A DOE/KRHG &4 F > TR TR 2 KB Z KDl & 25,
VIV Bt ik 2 B < A5 00) 1t ke o0 97 ) THEESIE FEE DRI /K 22 4 U, ¥ RL C 4/10, ST 6/10,
BEFTIEL 9/10 &72-o TRV, D L BRI THONTMR (FIKZ2E 3/10
~9/10) £V, @<iFRW. LEERoT, RIFRTHLNIERIILZ2MTHS.

3) ki, AW TIE, EHNEKEREZ T CTRJIFERBAZE S b0 & LTZED
MR ZEEZF M L7z, LasL, SCHRERIO TROKESE] (2, BRIk oK
BHERIE bbb o0, RMEO X 5L o Ot Z KB THHL TS b
DPRFENTWD RS H D (EEE, FEN RS U@E O RKKBHE S 1L
DICHLBEHETH 7). £/, Ap/KMIC X 2HEREH TIE, BKEETHETKEZ IR
FL, WoBRSZHAKE LTHAT 27 —2A6HY 55, 6T, MBZEEIC
Kotk COMKFIMA S, TRETHRRICEAEA RS TZEITE 2RV, I
HCEZBET DL, WIERHORIKLZEEX, AFETHLNIHER FIKkE2E
3/10~9/10) £V & I LIRS DT/ Y, BT A BR WG T, 7)) 1EERE H
ORARFIHIZE LD T LWIRIICH -T2 E X2 5. £DD, R TH LI
AR 360 2 N OFPK Z R E ORERITLZ 2R TH 5.

5.1.2 #EELLARAETIOKE O, HAL OEN

RE[E TIE, AR 2R ORWRIREE M & RAKHEAL S B S Tt mZ R
&L TIE, #ENTARTH, SR 2 X OFEITH$ D)1 B i = 5 V8 7K it & O
WED, ARELANTWMD TORp-sT2ZENEZLND.

Tbb, UROEETIE, I AOFELZRETLIHRANITAAD 1/56 FREZ -
Tz, AKX L, BEMER~OHAKMSEIR & 72 2 IWARE AR I A A DK 1/4 FRET, I
I =R AE 1/10 O E Ve KR EL IR &I 2/6 FREE/Z20 6, AAR L [F UAIKZ2E (FF

B MERAE 1/10) THRER AIREZR W IFEM R mAE I A AD 1/10 12725, Zh kv, A
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H& 7= OBFERTRE 2 INE R EAIL A ARD 12 (225000, T2 TR, =
AFITENTHF L CARREF & 20, FPKLZRED X0 AR b1 THRIREE R O
B TONTZZ EREZLND.

F7o, HiR6Y (1986) EHI L7z & 51T, HEBEH O BRI ITITOKFIREER D @R & v
IRESBREREZMEI 120, HEVIERVRAIKLZERTTENEET 2 L) TIEIRE
ORFEBE DR, O, YURFOME T, BRI REZ L TR &
NOMADOHIKL EEE THEMBORENIED b, SHIT, TLTHLARART L=
ADFTFEITHR LTI, BEREARIRN a3 B LA EE 7203 T F D fERRIE DS id WV R AK T K
STEPRDONTEDOTHAD.

5.1.3  Hp/Kkith G 07K HBHSE 2N D> - 7o B

ABFFE TR Lz & 912, sE ORI B i O KT &3S TS Wiz, 1]
JIBW AR LR ORBIZEANICIIRNETH L. DD, FIKEEED
W Z R T 2 720121, iKMo N MEE 7. LirL, #HEOFEHE
NI R EN NS <, oK N RSB & W o Rt b, 6 FR T
— B EZ MG T D DOICLE R Z AORT KA R AAROEMEL ERE W, 22T,
F DRI, BRa XN, HifKkEREREREEDLEIC R, BETIZY
LERICE > TOKHEZHET 256, KEFADTLODOAX BRIV NSATEY,
DB L @ IKAED B EAT AN 72 D> o T s ELT A AT 1y A I K 2 R %
KRIFIZERT 2 N TE o eBZLND.

2B, WEETIE 1960 FRNE TiE, AR K 2HEHKEIT 30 BREZ 72 L &
NTWD (Lee®®, 1964), 1970~80 FRICE BRI D &) % = 1T TREIEEL
HAEJH LAREN Y S 4, BRI 25 60 %23 L T\ 5 (B [E R R 3R B A
@0, 1999). ZDOFEESEME LT, WO ERMEICL D X LEFROH L SB3H 5
EEZLND.
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AREFTEIX, HIRRERIIC A AR & e & < Bl E o E 220 )1 &2 xR, %
O NKEAFEMAMAOREN LA TED L ) RHEORKEE RSO E AARD FHE
P& e T L CTRRET L. £, TORREZ S LI LT, mEEAFTH ORI
HIEHA HEE 1T 1T 5, FEERORIE S T )IEBEH OFPK LR E L2 R, %
DOFERI G, FHELTRATHIC I T 20 IVEME SO, BRIEBROFRIK LR %E H
AL HE L THRE L.

FTDORER, WO ENHLMNTIRS T,

1) IR 1/10 THAM U 72 @ E o) I13K H#EHE (4~9 A) oEKEE
A 0.1~0.2 m3/s/100 km?2 2T, HARDK 1/10 LD T/HhI . ZDOHERK
1%, BETIIHEARL A TIEEMEN TH D 10~3 A DBKEN D TL72R <, [l
TIROME N E L CODLAERENS D LHESND.

2) 7K EERE I R ST 9 & — 8 i B & a9 5 7 DI LB e & b 0 G T /K i
KEIL, BROWIINOESEL EERE V. ZX, WIOFEETEN /NI N L7
FTh, FapbomfmBiMa RN E W) EREICED.

3) FEEITH AL L, WO B CLEMICHIE TE 2KAEIT NS, £
B NTHKEMGT2HEL, ZVBEBOREVWT LEZERTILENDHDL LD
AR e bz o, 29 LIZiIDKEIROHIFI A, #E O 24 E T oK HB%E £ 5@
SHIFLTEREBEZLND.

4) IKHEFEBESIR T (7T~9 H) OFE WKL, FIFEEMHER 1/10~9/10
2%t LT 0.17~1.51 m3/s/100 km? F2HEE &, HARD EEGJINZHARE DD T/HE W,

B) PEIL % & KR L DERAEMRDN 30~90 % THIKLEEMNMEL, @ETAH]
H1C VB KRR &8 2 1 ZTE VD & o THEBEH 25 PBHFE S LTz,

6) EEVL PRI O HEWE B OFK L RFE D E OO, M) L0 2 Y8 7K R i & 23
RKEWVWDIZR LT, Ak E, HE EEORBETHIE TEH2KEBRLNTEZ &N
K& L THZEI T,

7T) WEETIE, AARLES THKZEEDRWVEMH A%<, £LRKENEL 57



ML TWzew, FRIZE 2 a2 20 ES LIFLIEH - 7-.
8) FIKZL AR DR & RKAKANRENo e RERE LT, 2 ADFTFEITK
LTI DO E R 72 Vg /Kt S DR DS H AR & A THRD TH RN Z L3R S

7.
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