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DHIBAFFEZ FEMIZE R L. L WA WER DD TR RE RO D [F o R r—10 7
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AAHE ORISR A %G L L, 5k WU 5 Do fRe & A L 7o RS T sk 06 7€ 7 /L (RCMB) 12 L 5
BN D, WTRIE A/ — BT D PRI TR ZZ B MER L E L 250, b
ZiE M LI O 52787l 2 E+ 25665 5.

RETRET A O FRIFERICIEL, BIEKE (MERERLORER L OKE) #HH L L&
IR BN DRMRE AT R) ODFERD DL, ZONAT ADREE VX T570, BIE
S DB R L BURNE & OFED D R Z T L. TORRE b > OREREED T HIE
DHIE (NA FAHIE) ZEMT DI EDE0,

PSR Z DR &2 RS & LTfREED FRITIE, KUETHET T L 2D PRl & EKS
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F VU FIIEADLILF—DNRT 2|2 L - T, AIFI (bR VX —JiAx &
TR X —JR & EL AIB (=X AFXF—JRDONTF v A& EH) D35
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SF3IE KR
ST KR
1.1 HaER
<EZH>

AREIX, 2 F K- KERBUA 25 2 B BoKEBLAL 253 KACBLA, 2545 EBL T
BESN TV HFEEIZLVEG, F5 8 ASTEROK - {7 L MEFHCHES T
DI L0 B - EHE SN AKCSTEBHE O EBIIEITIC O W COFINEIE A2 ED 5,

— AN EHE L N E A2 BT 5 72O O] I EFBEMEREORFREHDO LY A LR D
HIEL LT, BEEOEZOH Tt LW b O UIBEFE O FROBEEMRNTIC L > TRIMIRBE L
SIEBEELTZHBEOMAERET L2 b ONRIEN D, AE CHET 2K SCHEEfMIT T, &
BB DBE TR T 5 LIE SN D FREZBEOKLER N OHEET DRIV b, E/z,
bt T, EEOFEZOREMEZEREOKTERNLHEET HEIC AL,

PEH, KSTHEMATIC BN T, AKSUERIOEFHEFEEZRET D2 LRS00 o723, HiEkiE
BEAGITAE S RUEZAERN TR SN TEY . ZOBKEEEL 705> TE TV 5 O THEITO RIS
DIERFIEIZ DN TIRR D,

IKSTREFHBENTIZ 1, B RO IR J OFEHT FIE ORGSR OMET, AKSCHEE N, R 5121k
FMEDMITENE EN D,

B RO U o OENT TIE O B SIEORFCIE, AKSUHEFHRNT 21T 5124 72 0 AR 72 B IE
IR D &L BT, KSTHEEMHT ORHREM 272 L TW A0 E D DO O HFIEIZ DWW TR
NB FL KSCHEEMATIZERE LT, ISR D EENT UIEEE o &b & & A4~
EWEBIRT DED LD &2 A L7 D KSCER O EFH DB O FIEIZ DN TR 5,

IKSTBRBERRATIL ., AKSCHE B OB & 2 ORAREORREFREIRFIEICLVHEET 2D
TH V. AEROEFEMEORFHE RIS U T, EH e KSR O BT LI E H 7 K SCRO
FERRMT %58 F 9~ 5 FIEIC DWW Tk R B,

RSN AL RFE DT I BT A HATESE ORI AL R O FRNT 21T 9 FIKIZ DWW Tk 5,

1. 2 BEHONRKERUVENFEDOMREHORE
<EBZAE>

IKSCHEFHIRAT D B & 72 2K SCERHT BT O BB, M7k, BRIV - BB OEES F 45
L TCEET D, KXEROERE, IEIZE 72> TIKROFHBIZHOWTHRA - BiT&217 9,

1) KCERFOFTEIRTE

2) BIUIFEER O TTE, KSCERIOREE, RERMEORHE
3) AKSCERHNAEICRET DR, BHASOEEORE

4) R R E R

FRRKRIEERHIZ OEBPRE DO TKICEROFEDN DGR T D 2 LITA S TIERWVD,
FHMEICHARBFICRE DL ORNE NG O%E RO 2581E,. TOEOREEMEEBSIEL,
IKSCE R D 2 B 2 F <, JE Ry O BPR AR (2 B > CBLAME O MR R 7205 K 21T 2

7o, KRICERZ K SCHEMITICHWDEROBRGEHE & LT, 1) 7o XAk 2) Mz,
3) ¥EM, 4) EEMEREZOND,

1) 7% &M (Randomness)
FUFRLIE, EAOEBNREKRBRTHS 2L THD, FlxE. AAMICTE Sk
FoHET XL EERRENRVO THEDRERET 2 BEND 5.




2) N7 (Independence)

ML LT, BEAROET —FNENEIULD T —Z DFEBELZ T T RN EThDH, iz,
AHOFEIIVER O BEOREEZZ T TVD MEHORENSKE TIIE, KBOREDL KEW)
DT ENTNZ T, W EZKLERNCED D2 LITTERY, @, 7—20% 7Y 7
fifE % K& < TAUTMNL & Ao b,

3) YJEM: (Homogeneity)
WE LI, AR —DOOREMNLO LD ERIEDLETHD,

4) ETuME (Stationarity)

TEH LI EARND T U H LAREHEZBRO TR O NREFICEL L T RN & Th 5,
FEHE T —2IE. Py N (REMEMZ) ., ¥y 7 (B2 XTEHER >, fi
ZIE, MLy RidR 2 DRI OW S, ¥y FITERN, NABNREE0R%% L Btk
T 5,

EFEPED G 72 SNV WA IR, KCERD D EMIR 0T ¥ v 7T OB L bR LI & RHZ D
WT Ly FOFBEMIZOWTHRF L, AR LEBD LN WGEEITEMR ST v o 7 D%
ZHEBR L7 ERHZOWCEEMEZ AR & LT K SCHEEMT ZEA T 5, € 9 ThRWEEIFKL
BEFERRATIC N L2 RER Oy &2 NELT B IETE R 7 K SCR D BEFERNT 217 2 HIENREB 2 b b,

1. 2.1 KXEHOBRHEDRE
<Bl =>

KRSCERDO EHIPE DAL, AR CHBEREE Ao ve 77 4 (KRRFIFFBEK) TFF
i3 22 LN TED, KXEBDIMNLE DA D OIERNE ) e RETDHTFIEE LT, A
BAKYEE 5% L35 L&, BER{X,X,, -, X, OB CHBREDNEFEIR A+ 1.96/vn OFPHIZA
HNEIINTHW CE 5, b L, HESNDEMO 2~3 FRE (F721340 ¥ A AR T v T
) FETOEAACHEREEZRD T, 2055 2, 3L ENEEBRIINE 250, LEBE
FEIR A DL D M2, ML — A ThH D E WO E AT 5, EBEHINHE, R
FENTSEIZ &0 ARy 2 bR 2s U COKSUHEE ST 21T 5 MEBER H D,

1. 2. 2 KXEHOD v TOHE
<l R>

KSCBEZRFNERI N Y v o T T 5008 9 0 OHWHIT I, t—#E =2 Mann—Whitney #E &
HENTE D, B, Uy U TERBRHMOREICI VB SN2 o720 | s hizY
THDT, KCERNFSRBREEZE L TWHWE0E I TRT A 20ERD S5, +
SR B O R SI2 oW Tk, AKSCERIORHEIZ LW Br 5, AKSCERS 53 72 BRI %
BALTWARWEARIL, Yy o728 LW anWeRid, £/, VX 7 ORNPHKELREA .
BUAM 2 0 F 2R B LETH 5,

Bz IE, FEREKE, BOKBIBKE, ARBKE., SRR HWNE, 45 KRR N 2% O KRR
FIGERIZINELIZSHAE, 2NH60) bRV LEENEEZEZLNDDIXERKETH D, HEKE
RO K B OER REITEFNMLL ., Py 7E2BRHET2Z2ENELY, Z0d, -
CZEBNEOMTNERE T DL ZATH> THERKBEEDEHHFMEEZET DL S
Bita1TH) ZENRE L, TZTHERY Y U7 S v, BN 25 0 -tz
79,




1. 2.3 KXEHOD LY FO®RE
<fl >

IKSCRERIE RN L REFT D0 E D ORI 2 5 T L LT, Mann—Kendall #/E
SRR EEN D D, 7272 L, B nEnENELRY LT UL KCERNERZ h L
YRERELTWAZ LI RWnWZ s, BEOFESCHEIME L VMO T AL ERH D,

1) Mann-Kendall ¥a7E

Mann—Kendall fR7EIL, kL RBERIENIERIE D Z DO TIIK TR RINE RO R L2 R &R
ET D/ RN TARN) I RFETH D, AREDIFEMRG H, &, LG H &, LUFISRT
B THD,

Ho @ n HOT —% (X, Xy, -, Xp} DNMSE CRl— ORERSARIHE D

H @ n HOF—% {X1,X,, -, X} DA — OHERSARIHED 720,

Mann—Kendall BEIZHB W TlE, X (3-1-4) THEAZAONIHFHE 72 EHET S,

1 n
S= Z sign(X; — Xx) (3-1-1)
1j=k+1

x
Il

160>0
sign(8) ={ 068=0 (3-1-2)
-16<0

Var(s) = % <n(n —1)@n+5) - Z e,(e; — 1)(2e; + 5)) (3-1-3)

i=1

[5_1 $>0
z:{\/m

0 S=0 (3-1-4)
S+1
l S<0

+/ Var(s)

T, e BT (X, Xy, Xy} BRIMEICIE A X R UESERE L CHELT A K%
FL.on FZOMBERT, 2 2 COEEA ERakl Lk & EWERERZ B |Z]> 21 4/, O
L EARBLH A SN D, T IIT zyogyp EEEBA OBIBRERa/2 LT D2 4
ANTHD, £, S>00 L &, KIUKERINERX X EFEMTHLZ L EZRL, S<0 D&
XFTHMERTHD Z L ERT,

2) HrElsRERE
IKSCIRESRFE R DY E W CMALFR — 32 HE 5 B, A ORERZ Fricdk & LT, LA Z O
FEEN R SN DRI AR Z D, ZORIFERMVICKKNTRENLOT, BRIE I OHELNLD
Frndkomk e it s 2 Lic kW EFEEEZFMTX 5,
(3-1-5)

ZZIn IEAIEE (FRREEGETHEAEIEL ., yI3F A 7 —EHTHY . K
0.577216 Tl 5, FERFINEEIME N ThiuX, BHIED 55 50 2 FEts 0T m M % Lnl
O AR T HIUZIC FES 2 Lok b, BlAE, AEKEE 5%0 & &, n=25, 50, 100
(o5t B B OO EREIEE R EN T, 8, 9 Th .
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3 EHELGKXEOHERN

<gE #>

EH VAR & LIoKSCEOARBE OITIZLL FOFIRIZ L 5,

1) EMIRESR AT T L DFI %

2) FERSATET NV OREHETE

3) EHETNALDRAZ ) —=2 7

4) WesRKSCEDNA T AMIE & 22 MO T
5) WERNATET VOWRE

1.

3. 1 BEEHEERSMETILOINE

<Bl =>

IKSTHEPEFRATIZ AN D 8 7 /v DA 2 FRAT X ROK SCEERHZ IR U COIE T 2 R B D,

<Bl =>

1) KICHRRIVE R 2 —EDKFIZHEIL, TNZENDOXEIZE £ D5 R RMEZ E LK
XER KR REE VD, —RICHBIEER & HIFENh 5, BEEEHT 3 S ORI DRfE
DATRINDZENEHSNTEY, 2 bE—o2DRTE LI b ON—RIBES AR

(GEV) T D, —fARfE /34T OTARREELS 0 D5FE S Gunbel 53 TH Y | x ZLKE LT
D & EXENENMEREFERES (0), HERSMBEEF)IIRO L SIS D,

a) Gumbel 454
x—¢

oxp-
exp [—exp {—

) = x —-E}] (3-1-6)

F(x) = exp [—exp {— ad ; f}] (3-1-7)
b)  —fxAERAE 5> AT




2)

a)

b)

3)

(3-1-8)

_ 1—1 _ 1/k
) = % {1_k(xa f)}k exp [_ {1_k(x E)} l

a

F(x) = exp [— (1 — kx ; 5)UR]

(3-1-9)

T ELERE, a RERH. k: BRBETH Y . k=0 DHED Gumbel 541 ThH
bo ek, —AMES ATk >0 OBA, EREEAT S,

x<&+alk (3-1-10)
R E B (POT : peaks over threshold) 1%, B Z BT DM Lo — 7 fHEE 2T
B LG TH D, Fi KMEEE DML OEDFER KME LV K& ARERE 2 (20 3 i
REDT =R EMDT, T, FEICL o UK E R RN E S RERE SO
L., WOICEMERXZO L D ITFED R 5 KSCER Z & 2 & AT X 55
Ndo, BIEOREICEISHOLOND TEE LR, EAEYBEEEEE HV D FEN
H 5, LTI, — M Pareto 0 2 HilR1 5,
— % Pareto 3 AA DR AL 0 DGEPEENATHY . x 2 ERELTDHLE, 2T
AU LRSS (). FER A PIEF ()IZRDO L D IcREN D,

icp il
x—¢
expl———= 1
) = {aa} (3-1-11)
F(x)=1-—exp {— ?} (3-1-12)
—fi% Pareto 434
1,
=L =8 —
1/k
(3-1-14)

F@)zl—(l—k£§£>

T, EALERE, o REER, kK BIREBHETHY | k=0 DEERRESMTH D,
723, —f% Pareto /3 Aildk >0 DA, FIREEZHT 5,
x<&+alk (3-1-15)
I<monTnas kric, BMEZERSMAICHKY, £, —EHMNOBBKESDOH
REET K B IT R AT TR END LA DL, FBEDIMIHED —SOEEOFIIN v~
DATREIND, ZDXIITHEDH ORI D FHI72 EA B E 2 IR LT 5K
B OITICBWTILEY E B2 b 0MmaszEd 5, LLTICERS A, Pearson I
T G3 AT O e B FE RIS, (x) . R A BISF () 2 BIR T %,

a)  IEMOAM
(3-1-16)




F(x) =

v%%ox[ineXp{”%<£iiﬁ>2}dt (3-1-17)

ZZiCu P, o BERAETH D, FRZ, =0, 0 =1 OEEEEREIEH A & FEOY,
ZHCKRET DR AAEBOBESIHE STV D,

b) Pearson IMZA!454H
TR y 23 0 TRT VIR OEBE 2175 &
4 20

1
2 ﬁ=§ﬂﬂ, €=u—7n y#0 (3-1-18)

a =

YDOIER T LiZx OoAHELDH, fERE RS (0) M OHERABAEF O LT O & 9 12%k

N5,
y >0 DOHBE . xDAy A E<x <o
f(x)=:(x__€)a_;fﬁi;§x'_§)/ﬁ} (3-1-19)
FG) =G (a,xf)/F(a) (3-1-20)

Yy <0 DEE. x OHAHIPH 1 —0o <x <&

(€ =0 Texp{—(§ — x)/B) L
fx) = Ber @ (3-1-21)
F(x)=1-G (az,f ; x)/F(a) (3-1-22)

22U, Gla,z) IR o~

z
G(a,z) =f t* lexp(—t) dt (3-1-23)
0
Th b,
Pearson MM /3Afidy 73 0 [Zdr25< & &, EHRGAMICHIT L, y=2 OHE. BEA L
5,

1. 3. 2 HEEDHETIOBHMETE
<l E>

fE AT R K SCE B2 D TEAE 7 L O R RO H B2, BEADOKRE SI2G CT#EYI 72
HEHEEZM VDR EOFEND Y | BRE, LERE, REEFOFENIHNLLTND, B,
INEAR (BEARY A X<30) IZHOWTiE, LERENLSHVLA TN,

1) FERE

ek, MERNATTT NV OREHETIT Y 72> TIT DR AL OEHEE DY OfR, /bbb,
EEIE, . BAEENEIERN OGO DEARRY), FMRo#, MREAEICELNE
BWTHOMETVORBEZHET 2MEBELZHNT, 2MET VO E RO TETZ,
MERNHET IVOMREEEBEEf()ETDEE, ZOFHu, oK OERyIZZENE .,




oo

u:f xf (x)dx (3-1-24)
0% = f x2f(x)dx — u? (3-1-25)

Y=f x3f(x)dx/a? (3-1-26)

LREND, —H. ERX, Xy, o, X3 D% DAL DAL . RIRS 862 FIRTE I+ PylE.

1
fy = ;Z X; (3-1-27)
i=1
1 n
A 2 __ 2 1
8y _n—lz(X‘ o (3-1-28)
i=1
n
Py = n Z(X- - X)3 (3-1-29)
T =D -2)6° 4

i=1

EREIND, N 2 BEDOEA. (3-1-24) & (3-1-25) DN % (3-1-27) & (3-1-28) ([T &
Bz CHN HEAEZMS ZEICL, BEERDDLIZLENTED, 3 BEOHA, (3-1-24),
(3-1-25) Fe N (3-1-26) D % (3-1-27) . (3-1-28) K TN (3-1-29) | & = #a 3 Ty S i
KZEIZEY, BHERDDZZLENTE D, 2B, 3FREOEA., ix DELOHENREIN
T3,

2) LFERIE
RELHANTET R EENEATLEKRKLERICHLT HT-DICERZI T FERN
PWM (probability-weighted moments)<° L #&= (L Moments) Z WA FETH S, LERITIET
M EOBIEI TR IN D5 &2 F> (L 1X linear combinations (ZHKT %),
Xi(G=12,,n) ZIEAP O/ ONTMFRE RN, = X, =2 X3+, 2 X)) ETDH L& P IEK
ANCELEIND,
1
B = E{X[F(X)]"} = f xF"dt (3-1-30)
0

PWM OAZARHEEE 2 FET HITIX 2 DO FIEND D, i b Bl 72 5 I IS5 A RS F ()2~
Oy T 4T e RO a w2 HIETH D,

n

1 j—0357

fo=y 2 5[ sy
j=1

n

b9 = ODHEFINRHEEEZ RO DL HIETHY . WATERKSND,




pr= -1y m (3-1-32)
Jj=1 (nr ) j=1 (T‘-I—l)
ZOXZEr =0, 1, 2, 3IZOVTHEAMIZES RO LD 1Tk D,
fo=X (3-1-33)
n-1
5 _ (n = )X; N
b=l nm—D (3-1-34)
j=1
n-2
s N (= Nmn—j-1DX; B
ﬁz_; n(n—1)(n—-2) (3-1-35)

B

-3
. @ )m—j - D —j -2 -
hs = = nn—1)(n-2)(n-3) (3-1-36)

ZOEHITLTRDTZPWM ZHWTLEERIZ, RATRDDZ ENTEX S,

A = Bo (3-1-37)

A, =28, — Bo (3-1-38)

A3 =6, — 6B1 + Bo (3-1-39)

Ay = 2085 — 308, + 128, — o (3-1-40)
7, =1/ (L—-CV) (3-1-41)
73 = A3/, (L — skewness) (3-1-42)
T4 = A4/, (L — Kkurtosis) (3-1-43)

IO L BEREZSHERSAHET VO E L BEROBEGRE R TES FRRUCATS Z
IR BERDSHET VOB ERO DL ENTE S,

a) Gumbel 43Af
a=2A/log2 , &= —ay (3-1-44)
Iy AAT—DOEKTHY, £ 0.577216 TH 5,

b)  —MRfES>AE (GEV)

k ~ 7.8590¢ + 2.9554¢? , ¢ = 2 1082 (3-1-45)
- €T < C_3+‘c3 log3
Ak
= AT R (3-1-46)
E=4 —a{l-T(A+k}/k (3-1-47)
c)  FEEROY A
a=21, &=M—«a (3-1-48)
TRRAEE MBEEI DA
a=2A—¢ (3-1-49)

d) —fi% Pareto Z3A%




_1_3T3

k=1t (3-1-50)
a=0+k)(2+ kA, (3-1-51)
=4 —-(2+k), (3-1-52)
TRRAEE NEEH DG E
A —
k= =9 2 (3-1-53)
Ay
a=1+k)(A -8 (3-1-54)
e) 1EBAR
u=21,, o=+l (3-1-55)
f) Pearson M4
1+ 0.2906z 1
~ = 37,2, f - (3-1-56)
O 0188222 + 0.084273 L = s for0 <l < 3
036067z — 0.5956722 +0.253612° el for L< 1o <1 (3-1-57)
& ¥ 1278861z + 2.5609622 — 0.7704523° 7 — - 131101 3= 113
a WEZONA5EI1ZIT RO FN I,
2 1
y = \/—_sign(r3)/11 , 0= Nanl(a)/T (a + E)' u==xA (3-1-58)
a

3) mAlE
WeRBERRENf(x) = f(;0) THEZ LN, B bLvEoL 45L&, RATESNDLE
B %%

L(B) = L(91X15X2':Xn) = l_[f(X]; 6) <3_1_59>
j=1
ERRKIZTHREAR T hv
L(6) = maxL(6) (3-1-60)

AHEEME &S T2 FENREETH D, BHITLERERO B ARSB 2 & o 7o 808 B R = i
RICTDHZEICEVRAEHERZRD D,

1. 3. 3 WBREEESTETILORYY—=24
<l =>

WA € 7 v DENT X R AKCE B~ D A Z FE 95 Fik & L T SLSC(Standard Least
Square Criterion) NHWHN TE TW5DH, SLSCIIRATERIND,

SLSC = \/? 2 = 1271: )2 (3-1-61)
_|599_So1| »§ _n. 1(51' si')
i=

Z 21T, S99 M Wspy 1XZNENIEBIEMESR 0. 99 & 0. 01 (2659 D Uik Ry A OIEHEL & n:
BERORE X, s PR EEZHEERBCER L IEELE R, s)  ESMET L TROIZS




By T4y T ROV a CHIET DI 4 v A ANV EHEERKICE > TER LEEERTH
Al

SLSC IHMERA /NS WIZ EHAER B W EHI SN L HETH Y | ZhBn—EDOKAEET =5 2
CIZEV ATV —=0 7 %4772 ), SLSCIZ 0. 04 L F ChTHEAE 2L T DL LTHWLR
TETWVDHEANEL,

Ty T 4T R arE LTUIINE TICWANALR KPR EIN TV D, KTEER
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fEEHhig ER 0.75~0. 95
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AOBEBHGHHE 1059 | &R - 7~10%5 | KEMAERONSVEEHRKX  10~15%)
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RS E TOWMBE (m), S fildkE A G EFAMAE TOFHARLTH 5,
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X (B-2-7) DT s LR ¢ & ORRIZEEIEOUKIRHERI 2RO BN D, —MRITHEH
NA R 7T 7 OHKEEEKE T s & ¢ ORRITEZR D23, BERHET, 2 8ALTIn%
—lBEIEIC I TE D XD ITEIET S & Z AT BEBIEOR R H 5,

B8 BASIE TR x5 — > D IF R Bk o3 H BRI TR 2N I E S D, ARAHEHT
WEAE 10~1, 000km?, P& & T 10~100km F2ER HIX R EENGELNL E LTS, T
FTOEFITIIIB BT 300km® LL T O/NEIIZ3EI L CTEHEAEZIT > T D HIR LV, /il
RKETED LN OH-CHEICHENETUZY, WENELS RS Z EICLDINER FOE
BRBNDOT, IR COTHBEKOBEAICEENET D, LB o T, MG L3 5 imikimfd
& LTI 100km? RifZ DS DONREE L, 728, IitEMRFEH AR < ED Wik TlEnEl % %
KT D EEBERELHEROT ZLICRDHOT, FROZEMEOKRIEDHE L WEELH D Z LI
BEET 5,

AR OIFREBEIBIETIX, FITBMRE r,,. ([CRAHRETCIER <, FREME 4 IR 25155 CH 5
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LEZR D, T0H, BRAICIE = QXIEEEE VWD) & LT 14 OmfEGEHEE WD)
OIS REET S E L, BINNEN £, fIR&E) 2825 & ALERTHE) & eo T
0D (1-1£) A DSy (BB D bIRHMB AT H B x5, 772 L, fiik & i2@E i & 13tk
DD EFTHMEICHHFHEZIT) b L L, JiHiEs b ot & & RFER» S Oy &Eof
IR EZ M ATl %2 b - Tt & & 5, Wik b OF R HE 0m’/s) 1T R K &4
Mz T/OAXTEHEZBND,

1 1
Q=%J{1A% +g(l—f1)A6]sa,1 +0, (3-2-10)
Z Z T,
£ D1 RPEH R

A syt A (km?)
q1 D RFERIC X D3 (mm/h)
Gy - BFARLAE ORERNIC L2 FHIE (mm/h)
@  FEEWE (*/s)
Th D,

Bk & IR BT AR 2R ET DIFEEBEOHERIRO LB THD (A
B e KIE. 1980), WRIKORTRIBEEIE (3-2-6) LRI UK TH 2 — 7, Wik iR e
8B,

— =4 (3-2-11)

S, o FRIT O FTIEHT R (mm)
re @ IOV RNERNREE  (mm/h)
q, : BEIER] 2 5 B8 L 7o i © O B H i (mm/h)

ARENOFEHIT VR 2 FIEOEM b AR TH 528, AR ORTREBEEIEIZI T 5 — kit
REPIMNEDOE X T2 BER L. RINEED £, () (ZFEF 2 X THRHEL £, LT, Thz
A5 EMHERIT 1L L LT, r,2RB T 25REGEZ L 2HERL W, Tl b ORI &
Qm’/s) ITRIEFHEZMA TROAXTHEZ BN D,

1
0=361179 (3-2-12)
T,
g :AtEWEHE (nm/h)
O HEERE (n°/s)

3) “EfHH)E T (Kinematic Wave 1)
Kinematic Wave #& (¥ ~T 4 v 7 - U x=x—7F5 /L) A, 1955) &k, IIFIIZRB S
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2 UK T BLG A K P 0 BN AR & D BAfR A W TR BT 5 b D Th D, 2D
FEEFEARICB T D HRAR FHREICHLEALZLON, & 2 THAT2SMHEELRTH D,
T7bb, WkE W ONOEERE &M BHAGDINTZb D LR L, ZiILD ORI

b O HBIG: % Manning MO FEIEANTREL L, Z ORE & IR 2 A5 DR 72tk &
DO NA Fa 77 TNENA a7 T 71285 KO ICHERKEZRET S, 202 &
B, WREBICE A U7 Kinematic Wave WEITSMIHLEE L IS,

B2 IR AR 2 6 OB SIZETT AL L CTERD |2 528, M EE (Kinematic Wave
) & B INCHE AT 5121%, &5 L3 50N A AR T, 20, BERREN K& < fit
BEPHKFTHICEVAELC TS Z EBLETH D, FRIFECH T /KT H A ZELAY 22 8tk Tk,
WA Z TR T2 2 ENHL S, ZBYUREREHBONRWEERH D, £, IO
ZOMTIEZ HLHXM I LIZpEILce &, ZOXBENTIIEWNE, AR, HE, oo
AR EDREICHD > T—HICIEWL DL RETEX DNERD D,

VLT, SHLEEIC X D RHFHE O BRI W TS L TE L,

HER S > 2RO —88I3RE L, —EBIZHIEE 2 /N S KB HRon TIE R & ek
BA~EEDOLN TN, ZOBBEZEXMICKRLELOMRK 3-2-1 ThH D, MHFEIZAELDD
BRI K 2R 2D OV & g Z3Red, THEMIRAR L T HMENOWE @ #3H 752 &
IZE D Thbns, B TWHHEID HKE Bt~ S D KE, HD VIO E S
A2 DB IZBEIZRAN TV E R ER B D5/ 11E, ENEEREHEL OIS & LT
ERIZAND,

N Lt
BN 2 7= 5 DOWEN

D D i g

Wt A
R3-2-1 FMMEZICETIREMARPAEDET IV

WEL K 3-2-1 O X 5 IZRE D DITE~REHENICAB T 5 BIRA R ¢ )03 H 556,
EFIZIINS O LAAGE ST, ANEAN OER A L@k T RAIIZNENRO L H ITREA S
nd,

i—i, =0 (3-2-13)
04 00

ZiZ=E g (3-2-14)
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TIT. DIIKEAR, [ATEBAR., AR, @ XM FAN R, x 1TE O T
TIADOALE T S, EEGRAOME L CEREFEMRICRIT 2BHUER, #1213 Manning DX &

RATHITAG-2-13) 6,

O=Av=AR*’i"*In (3-2-15)
753‘?%%“60
TIBICBIT ARIER S A LORN, K. ZZ2EHE LT,

R=K'A*? (3-2-16)
CRINALRETIVE., XG2-15)1F KDL HIcEXHLI NS,

A=KQ" (3-2-17)
ZZIZ

(3-2-18)

P:3/(2Z+3)\ K:(n/i1/2K12/3)P
Tho,
Z DX HICIHENOTRNE T T LTI, 10(3-2-14) & 20 (3-2-17) %38 24 Ae 55 R & . 4]

WD FICEFIEL VW Lok b,
INEREERE 2 2T b S nzmiEfimic b H Tl 2okttt s

N N Y
h=hkq’ (3-2-19)
oh o
.ég_yzigzzan (3-2-20)

AUIAKTE, qIIXBNIIE S 720 O &, yIZRE O F A O E ., r, 138 MR
a=(1/3.6)x107%, p & kITEE T,

Nl T
a ITHNIZBWER T r, % mm/h, g% m’/s ET5H&
2% LT Manning B3N 95 & 1%,

k=(N/sin@)", p=3/5 (3-2-21)

Z T, NIFEMHE, flxfmEaAaTh D, N(B-2-19), H(3-2-20) XX (3-2-17), K
(3-2-14) ¢ RILRAETH- T, 2NEZZDOFEFDOETEME L TEAEFHET 50, B R

7—7-&7

ECHER AU E SN B,
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BTDLBmhENDLEED Nz T OMIBOSMMERE L T5, SMHEREIZRIE D5 E
DHEFIZE DD 100~102 D (m3s) & & D& DL, FRIKOFMEIC L A S MHEDE L LT
13 3-2-11 DERFEIT N TWAH,

F®3-2-11 R EEMMEE (BE - BE. 1965)

T DK EE SEHIEEN (m™° )

FEER K ICEHE R E T o= EE T 0.05

FEDO—E(15%) CEHEES T EEH 0.1~0.2
P ER K FR A E AR et 0.2~0.4
EiRibth, P TFRICHE MES OB EATE 0.3~05
FELTHRBDOHEEY KU LD T 0.4~08
LR EREH50%, hiRT##20%, T HREF/KB0%D 5 0.6~1.1
BEKBR B DTN TUVEL K E #HE 1~3

ML IE, W E HEOBEREICX T2 2 e0nb, REERMOSMET VL E R
TIENTED, £/, ERROEB0 . BERICA U2 M SUX RV R 2 & T B
MHOWMNZBH TS ZEBNEATHSD, LR, &IITIE, IWHHEAKLED~DRES
WCERE L7ZBERELe, PRMHSCEER 25T, Hx RBWIRHER S ZZETE X951
WRLEXFRYT A7 « Ux—TETADBAEINTETND,

4) MERBITRAET AV (LR, 1979)

AL LD EHIFIHOZEBR RIS ED K 5 REBNZ 72T E WV D BN DR S
NP OWRHET VL U THERBIREEET AR 5, EHREIFEAET VX, ARENT
Tv, BHEE TV (ERIERTRIE 7 V) K ONEE T v (PR BEES) 0 3 DRVl ST
Wa,

ARERET VL E LTI, L RIHER (£) ~faimmiE (R,) ~f@mihs (7£,,) =7 VER
0%, ARENETT VTIE, HRNES DHRIARDL T & (AR, K, i, did) (25872 5
ZEEMEL, ENERRMRMIICENTH L Lok L TR BER D D,

REETT NLOEANT, ROLIICRKSND,

S =Kq (3-2-22)
o _.fég (3-2-23)
.4 dt

. te
7=7L, K= ? (3-2-24)

ZZTC, SRS (m) g S (om/h) Lz, POKBERERER () TH D, L. AERGIC
X A UK BLER I OREBRR L EREOGDBENREMENDRESND,

t, = CA"2p "% (3-2-25)

ZZT, 6, R (3-2-24) D ¢, &4y TFR LT BOKEBIERE, r, o BERAERLRE R N O i K H
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ZhERIRE (mm/h) . A : P RE (km?) . C: HHIFIREREIC L > TEX L ERTH 5,

COEIRETAMEMRIZED, D, B U THRE EOMNOIERIHENRILTEX 5, 2) il
FIREEOZRIC L AWMHOERZRILTE 5, 3) Y30 Ik N O o HEAKGHE (F/KE, +
ININE) IZfE b b ET v (HERA) LH@EERH D, EWIHIFFERH L, 72720, LRI
FEREOZERICIDHEOEREZ LY L LTWL 2ok, HF B OA B & Ok E
ERFE OFMI RO L2 BRI EZEHE L, TNENOETNLEHBE L T LERD S,

5) A7 ET IV

Z2 7T IR 3-2-2 ISR L 9T, A RIEIZ W < D O3 AL A RO 4w T & i
R TCHEZ DM RETH S (FIR, 1972 ; B, 1979), HR[IEEEOMEET L Ok~
nYx/ hT, MROZHERK[ET TORWVEAMEN® 2T T L LI S, RN
<HOWLATWD (KT, 2001),
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|
J

X3-2-2 —fRMEEZ VI ETILOEE

MIXH v 7 ET VO EBEORRIIFEAIND, 2 BEHLUTORSRIT, 1 B EORIROER D
oK EZT 5, FEREBNO ORI EOFL LA L, — 3R O Lo HiE
TORRBITT D, BFBEOREZOMEDILN D OFEHOFINOFEE 72D,

—WkH) e 2 7 BTV OREEIXES 4 BEORIBENOIKY | FBEOFRN D OFHIX, ik BB
DK ORI H ., & 2 BNEBIRBHHH. & 3~4 B3 PRI/ T 5 &% 2
LBRTW5, BEND D THENF LWV o ol 42 | B2 Lo TOREZE
BIHZ L2k, mOWEBMELZAT S (WM, 1975)

L L, RHECWGEZE L CRPEKT 2L, ST —2DORFGOMEZ R, W8
ETNEALRWE 7 ETATERIATERVOT, BiHILOERIL, FHEIZIIT DK
DIEFEZ ZOTE LRI OE TR EFE DA R BEL G AVTEER T, MEET VLBV jilk
OPLFEE & BIEAM T 5D O TR,

L7eRoT, #U7ETNOEH (FLOREIZOMEOLOES) X, @EOKTEE
EHRWT, RITHRTRD D Z ERXME L 2D,

BT IEDREEERNT H5LEIRO LB Th D,

a) MRSk L FOBEENENBENERICE > T (LT 2BHL 2 HEMICET LRICEAT

WaHZ b,
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b) Kk E/hk E T WH O BB Y #ab oM GEREEEET AHRICE
ATWHEEE) THhHZ L,

c) K&K E T, WHENSBENICE D b oG TH D Z L,

d) FEOX 7O, ERENEA OERMRRZ RO T, i & E A O
ZFOWVW OO O TRIND Z &,

e) KBZ U &i@im LT FHICBITT AMICABIMICKMENLDN G2 6D Z &,

) WoKmEHIZBIEAKRBHEICOAWS ZENTEH L, 272 L, —KiZIiZ, #nLENnoH
il L7 e T Al & ERIC L VWS IT 6D 2 &R0,

6) LWFSAAET IV

1980 AT I — 12 » /T SHE £ 7 /L0 THDM & T /L & WO o 720 A0 EHGRE T VMR O TR 3§
SNTDYRHTE T LD FHRCFH AR O MK 2> b Ji ki fg 10km® F2EE £ T o ASRA &
i, g —u v EE ORI ~OEAMEICRNF T, 2o 2l B
[ D11 ek C 32 B 70 it O K SC AR 2 AL A A Fx . E LIS & & D FEEE R L L, R b
HWHTEL2EMNRZ7 )y NEOSHEBRET N THD [EOMAET V] % LARFIEFT N
BAFE L7c, Bl - MR HMRAT il FH o Ver. 1, FLHIVE HAEAT FHIZE T L 2 filg{b L7 Ver. 2,
HIE (AR AT R 2R R B O MR HK SRR A S (L L7 Ver. 3 @ 3 LN HH, LT, & blA
SHWBHILTWS Ver. 2 IZOWTHEHT 5 (85K 5. 1996),

T AAET L Ver. 2 OW)IFRIL TORERAMEMIIX 3-2-3 LB THY | ifilkz 27U v R
THEIL, ZNENO/NXE)NS O A2 ERET 2MiEE LT b,
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bbb
i%)%%%“zj /‘%Qgﬂﬁ%?w

H 7k \ WE T L
IR T L

BE3-2-3 THAFMETIL Ver.2 DEKEK

ENENO/NXENC 2 BEOZ 7 (RIGET NV, HIFTKET V) ZREL. ThENLND
Dt % Z O/NXEIZI T D HEOEKFEFEOM RN 2 BB L CRAET 2, A/DNXHE )
O OWEHIE, BABMICHE > T, BEET 5/ DXEICHA S E D,

KIBET N OWEZ X 3-2-4 ITR T,
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1 .
—X — L;,(h =8,)" i
S/Z e BNV S 155
WS, L A fy(h=Sp)/ Sy =Sp)
y 1 y

(L H TR
Af,(h=S,)1(S, ~Sy)

M3-2-4 FHPREOREBETIOEE

2T, S REROFEAET HEE (M), Sy FRMORET 2ES (m), S, : HHTFIRED
HAETLHES(m), A IFEEmM), L: 7V vy FE@m), V: HLERE (mV3s), 7: EKRAE
(HERTT) | a,;: M FRGICHT DHTEREREO (BRI, A/NXKE O (m2), £, k&
HFEHE (cm/s) TH 5, HE, HHIFIH., HHEOBENL HEKSBOLEIC LD REHRCRE.
T, B FIREDOBEDOEL W ERSCHNEITE S 2B L CTEHTELLHICLTWD,
HFKETLVOREL, K3-2-5D0LB) THD,

I— RIEH T K
A (h=S8,)’A

HRFEH T A
Ah A

X3-2-5 FHIREDOHTKETILOEE

ZZIT, S, AEMTIRRHA AT S E S (m) 4, 0 AN KA RIS AR DR
((1/mm/day)2), A, : #EEHFRALEH &2 4R 5 46%%5(1/day) TH 5.,

Fmpe, RO, REH TR, gEH FTKEOGFHBEEN D OFHETH | /hE
ETIICATIEN S,

EET VX, HHEE (ERMO/NXEE) 282 TRICHENERINTND EEZH
AWD/INKEND TIRICREL, ¥AXAYT 47 « Uz —7FT7 /MK PAKEREITH, Tt
S OFRIRATE X D72 OIZAERRE Y 22—/ b #Efif STV 5,

ARET VX, CommonMP (ZEEVEFEH ST W5, F£7o, BIEE LETOKITER N Z LW
MR TCOYKTFH~OFEHAETHE LTREINT, V7774 IV —F— A & —
T x— A BT DA UKEENT > A7 A (Integrated Flood Analysis System: IFAS) D=7
ERDWMHET L E L THIEHERTWS  (L0F, 2009),

<BEEMF>
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2) HHWAKEDOEKEZEET HERICH WS HHIFHE = L O HUREE & 5 5%,
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BENT, @ FAKIGIRNT, @OHBIL FREITICIX Sy Sh D,
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