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Ponding Analysis of the Internal Drainage Regions during
the Storm Rainfall in August. 1981

— Effects on Internal Drainage of the Existing Drainage Network (2) —
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Abstract

In this paper, we try ponding analysis of run-off in Kitamura and Yubaributo regions during the

storm rainfall in August, 1981.

We compare observed values with ones calculated by the internal inflow, using the unit hydro-

graph method and the run-off function method.

1. ¥ &2 #» &

BBMS6HESA3I~6 HoEMRBL U ZINIZE
B NK K E & RO KT ET B ERE IS DV TR
WY CEMIC LY, FICRERELRECL
EEZ, B LICERBBNOBKEIKE (,
Bk 722 &, 5 2 12X KIS eSS
EffranizzticksbnfiEdIng,

Az, bR B L Y EREKIC BT 28
568 A 3~ 6 HHKMIC X 2#KICHOWT, i
H 2 I KBTI DWW TN B LN TH B,

i X D S AR AL & T KA & B, N
KBEBEFR RS S NAKRAREETEL, K7
DFE R B & OBEKAL & KT A & o BIfR &
N, SRR EFREL, FERNKLE DY
HEFANL, TEMERSL R TEESY LY
WEBADNKMLAY E ) H b FIZOWTREL
720

% EARITHER Bh#ET
% TARTHER B F

2. WkOEHEERE

PARHERRICBES 2 BENGHE - i oo igfE
s LT, EHEIEAERG R, FhEIEAESN KA, FHmiE
HNAMZRET DLELH B, 0 btk
R - SO Eo FRETH DI KTL,
FHEEENKAIIBEETH 5,

PESk, KHEFRIEIC v TIEEE O KRR KB E
EES L, HLRENEKLFFTLHRNDL &
ICETEI RN RE L CE 2, Thbbiki
HNAKALIZ BHER KL TH D, ZOMEIZEHNFH
Fote, dkDERE, #oKmEE & UKRRE T BE
HEHPLREENDLNETHBY, —ekitton
B L L T3 R 55 I AR S ik K 30 cm
RSO, TN ML BHEEERE % 24 BRI & L
Tw3,

LA LESEDKH ORI & 2 MEWE M5
& L2, R IKERAIC O EHEIE#E N H
T3 MRNZ L Lh LR EIIRL, BRICIE
RO LESALRET B, ZoHMIERIZEK
WEFFBELAWI LR L2ET b



130 EIABMIESSEMNERLERN S

Mg AKEZBELT B EIC% B, HKEI K
L, BEMZOZHENHEICLMEIHTL 5,
72 CARBERLAIE W T oFHE R ERNKALL, T
ZhbLREHARES - WEAEEIZOWTNFZ
H, FERBKELEBIZOWTHLWILE»LH
BEZERETLIIEILEENG,
WSRO b & LT, SKRGIAARAL L DK
WIBAIE, HEKRER E L2 okER %8> TH
KREEKA D TRETH ), —HBEMIC & 2 HKEF
SZISRAANALGLE D& A, BRBEKD
T ), MMZBAEL TR 7 & 58
Bekick sz & kL, WAREBUCSHL Tid, ko
BAD L L KD T AL 2 1, REIKD
BRI IR EN LWL N ET B,

3. BT R H

EFEIT & A X3, Bis CiokEE L TR
HENTwEh 5, EKEHOEER, TEbbK
HERETFRRE & v T &, RIS
DEFNUZHAN T ERI B LT D H R
Thb,

(1) AKFKAR

B IR R & LT, BN &
2B BI0E - ik, BEiELHKERE L DiiE
TOFN - REBE2ZFMHBHL L) T 512
12, TEROEBRICESCEML T2v—123
>R T B S 0 IETEH A < A W
oL LZETERS Y 72TV BRHFERET L)
7 ¥ OYEEICEE O A WE T ADE b NEED T
Wb, FEHEETFICOWTLKRE TR 2 & &
LT, 22T, S%MEEItRSEHgRE LT
EREINTELHAIRIE & HHBBEEN 2 D0
ks LY, EEL,

T BRBEEEO EERITALTH 2,

L @ g e 1
q—3.6af/e dr (1)

T2, g RAE, f BRS¢ BER, dr
HATRERIBER, o ZFEHRTEHERM L EZ 5,

2 BAYWE

WNAKBO AR Iz DOV TS, WX & ) EHE
K HERR EaTHm Eo FHE PR R I D W 'R
PRAT S, Thubb—ENMHNHEL ) BRER
LREETR L OBFRIIBRTROTEE, TN
A &8 £ TORMTRE & BIBERE LD

BfREEbT LN L A% LT, BEENAMNR
*HEMTHHETH .

(3) Ak ELERR]

WA O AKERERMRNI T, =T+ > T, T,
3R AR (ERAKEEIC A D F TORER, T2
TR OkEAWHRT 3 206MH) 2KRbT.

— I NI EE M, KEZEO#M T, HEK
BHEH 100~500 m R CRMI N T 5B EE 2
53r, TV =30~60 TREE L A LNEYTH Y,
00HBII600FIERY L THACHEETN
$RW, =5 Thid T, =L/W T, LI3RT
WIZRTEET 2 bbKBRNRETERDL N,
7T =~ Ry EABAEREHCLERA» S,
— % 891 KR O K K B E 1.0~2.1 m/s
(7 7—~>3, DEL1/200 LLT) 0&HICH B
EEZLNHNT, 1.5m/shHbnid2.0m/s %
By L TRZICHETIUERWEEZ LD,

(4) %&P9 (%) SME¥E

PRI B SABEZKIZ AT % 38 U TR HEBR &
N5, MM & 5 RKPERIZFAN KA AR & &
F 2 L= & B 5%, KD ELS Y AN
KBUSERLIZLHE L Hick b e, BRERAKHL
U b5 wv, P EASL TR, N
KIZEKT B2H R THARNLEE % B,

L LEEPYIZ NKBERR D B L BRETH D, &
Y120 & BB T U NKILE 2 K& <CT 5
FERE %5,

PR DT B I3 RBPI Sl & v 5, —
DDONRNABUZ I, —RICEBEOREM»H Y,
b A RIS HRPEKL T 525, RUKEERRET
HTIX, ZOEBORBEM Y BEKES S— BRI
EAHELTWD EREL THINT 5, ZOREEL

THEF FEEMTE £ v 5,

v =2 VOTPEFERAR E RBROBTEDbT &
L apzrl s
Q=7 ARsI (2)

22U, QL E, N HERE, A KK,
R &, I KEDE,

:mmﬁﬁﬁmﬁm@%AR§tT6t,éK
mmWMm@ﬁm%ugyhﬁéf;:na%m
Th B HAPIE £ B L, T 4L % AP ST i
L, = Okl — 8T 5 2 3% N K 0 4o H P % 1t &
L, O A kg 51 b 5 X (R5E L T
Hid 5,



BEA 56 F 8 AREMIC 51T 5 KBERR B X o> it KR4 131

(5) BRAFOKIZ L 2HEKkBIFTOHERR
TFRE, T S DRIKIFA RIZ T R
IEL, BERMEKE 2 IIEMEERERICE - T
WXA~PEEE NS,
ZOBATHRE~NOFRAR»HHE S LEA
i, THRmAKMI#ECR ER L, KA —% 3t
&I E B, ZOTHRMAL N, FarF7
ThbWNKALZ KD D Z & 2Bk L IEA T
5,

KRN T3, ROEHR DRI X 5,

—0=2V e,
1-@="1% (3)
Fr2id
]n+l+[ﬂ _ Q”+|+ Q'I _ Vn+l__ Vn ..(4)

2 T
= W W (= Y (5)

22, A, Q:HbE, Vi #AKEHE
Hy D #EKRAGL(RAKELD), 272 &E5ERN n, nt
LIEXEETIE L <, HAEEM 4t BoEE
FTH5d,

G, BE n D& THEL L UKL nt 11251
LIMAE ™ 2B ET 5 &, W B L UVG)R
LRANRLNS,
_AVri—ym

n+l
Q"= ai

+(1n+l+1n_Qn)

L Wn-vl_f_Wn anl_*_ Wn*l_f_Wn
= _— I -

At At
XH’I:+(]'1'1+1'1_Q”) ............... (7)

2T, BRBEKICIZKTELAES & il R ELBE R
ISk o THERBIC L A TSRt EICL 3
BENH B, Lh LliX DKEP ) i 4B K E
ELTV BT, A FRFENAR I bNET B,

TERANEZRDE I ICEBT B,

_ A,R,%\/m ................
0= 5 SRR (8)

S GYF e (9)
2
=4l ~HIBIQH+B)
(10)
F: HI—HO
X

ZZic, Hy, A, RoHEEKEEATT (KRN o
KA, FOKETE S & OB, N ==> 70
BEfef, X 1 kME, H %k, H D KE B .
P OIE,

B~z HED &, B n DKER % 5 - T

Hut 1odklig Q™ 2K a1z, =2 —F >
FEEHCTRET S, 272 LABOESE m, m+
1B nt+ LIC BT 2 m, m+ 1 KFEL%2 &k
T3,

+<% ;’[5, )md]-], ......... (11)

IAELD KBz kN L S I2EHAZ NS,
pr=(4&dE )"~ Lopix

oF dH,
- G"
2‘/7 /l Hlm_HorH-II (12)
D{m=<ﬂ.ﬁ>”‘= H"—HJ"!
’ oG dH VX JIH™— H"|
dG H™"HJ*! 1 s(5 .2
X === — —R3{ = 3
dH \/X\/IHIM_Ho"'ll NBQ{3H3

X (2H+B)-2 —%H%(2H+B)-%}m(13)
dH =dH=H/ "= H/™eeeeeeeniiniin. (14)
QmM=2D(H™— H™"') coveeeeeererinnns (15)
R 3 A
Q'Hrl: Qm"'(Dzl"’DFm)Hlm'l
—(D&M"+DMYH™--+(16)
ZZTUOA &), (MR E 2 ZNFIHL D
FH™" ' DAEFRMEELTLEANGLILE,

(D<,-"'+DF’”)H,”"’=2(—VA—_[—V—)-
+H(DIM+DMYH™ = QM+ (I +1"— Q")
......... (17)
EQATR
(E%%w*+0$+0ﬂpﬂm'
/m /H
= W (Do Dy H

_Qm+(1n~l+1n_Qn)

(6) HMEHEK(Z & B BKBITOHESR

R 7DV BREEZRET 5 I ARPEKE
ke KB 24T ) LB H B, 275L, D
BEIIENIKALE E BB & DR, Ko7
DEHFEL G & DOBREELT R TR
Moo TEERZIONEZ L2 D, —HEWE
KN Ih 5, KA E ke (E) &0l



132 BT XS FEME

BALEE2F

BHRHLENTEHEY, ZHICE) HLEER»S
WAMIDHE Y, S5 Ey THEEIC L DB
BEhRTHEEEZ KDL ENTES, LI
H o THY L NAKMZ KD D 2R LETET
A lick ), mEAHERERDELNTH B,
FDRDIZIFHENANDRAEN A Fa T 7
*7mEWm@mﬁt@mﬁﬁtmﬁﬁmﬂﬁ@:
HETIIIFRE LT 3,), KD A Fu T
Z7 B L UEHREIC ﬁ‘ré fk > 7B RE
PUEE D,

BRI & B KRN B B AREEK &
BRI ~B)IN TR EN S,

—FH R 7k P, WAAKALE P DB
HELTERATE S,

Q=/(p) } ................................. (19)
p=Hs H,
2202, Ho: HR6E, Hi: INKEL,
ZOBEIET RS BN S SIZEXRNA TR
TELHHEN S,
Q:[lﬂz+bl]+(' .............................. (20)

72750, a, b, cl3EETH-T, a<0, b=0,
c>0 b,
T, Bl on+1 0 m KiEPE5 - T, m+1
SOREME KD BIIERKAEH B
_Qm H/m 1 H/m) ......... (21)
Dy =2a(H ' = H)+b<0 oo (22)

ezt & 6), (M & 2 FHLFILEY. 22T, H™!
NEEFFRMEETLADHLND,

AVI— V)
ar @

_(1n+l+1n_ Qn) (23)

me[{lm*l :D/;mH1m+

Fr2ld

(W’"+W” _Wrw
At B At

_DPmHIm_ Qm+(1n~l+1n_Qn)

D) HY

T, B ncBlts HY Q¥R T,
KDBEE n+1I1CHT2F 52 KHBFIEE L
T, WOz m=0 & L, Wi n DINKAL H™ %
AT, Wn, Q" %L, 3512095, @)X
ICE->TH™ #Kdd, 12712 H™ ' #3385
[, arta—g =i 2k L TIERLIZC W

28, KXNTKE2 H % H™' L LTttt
Hb,

H = HIM+7(HM+I_HI'") ............... (25)

72720, Yy IFEHETL LD IEVELL
$72, HEICHCLEMNA AL, £ DY
f1hr Th s,

4. BKBOBRE L UEE

4. 1 JeFREoEKERT

AR MK 3 BEER 2 A A AR, ALPEE % 1H 3R
THEN, o2 I0AFEE FREC Ak 5
km, #PE# 3 km, HHE 10.96 km?® D3z =K
DM TH B, WL L TUSEFFNIN LD BER)]
DF NS HEEIER E L, #1/1,000 D&EWLE
o Twd, tXANESEIZHI~11m &4,
IFFEHEL TR B,

HEACIK I, BEARAN & L THIFN, 18EE)
AH N, TS 11 FOPEKEEAGEL ), BFEAK
UL AP S 128 L) BRI NS —
F, B, RS TRy THEKkS
T3, PekII0F1,100mm K> 73 A,
FHiEEkE 8.49m /s TH B, mkwthm%ﬁ
HHY, BKEICHKEEE L THY LN, %
DHHEIZNE DO THETIRERT 2,

EFBEDREF S & PRS2 R — 1128
¥

fﬁaafs g
Ay ko<

i /}tmﬁlﬂr \dﬁﬂg

H-1 AeHmXoOEM (&) b4 Udkigs

(1) BYHRELAKKAE

B2 HEFI 56 £ 8 A 3 ~ 6 HOKMIIZ >\ T
ZOHIXICHK D B AN R WHITRERN A ﬁm%mﬁ
BE vz, EMREIC OV T, LXK
DENBER D e zed, IR B LY ERMIX &
b, BEFI36~38 £ TitX NFEREERE iz,
i FEMEXER 2 LSRR THEXL-LN



FRAN 56 4F 8 HEEMIC BT 2 PIKHER LK o) it AR 133
L]
fi i
5 RRpS i
i 20 P
(a2) v o FREZHM
1 L o THEZIMIR RE)
/
ﬂ 1] , /W’DY-\
BER (w) ;{ i /\// \/ ‘\\\/\
B-2 %S Mk —
o I I l (:gzg ?:: MLMJIEZ 2‘ 18 “ 58 ‘.'4 5 u 7 1!‘
;}:fn 1058~ 5.0 1=5.57dd - = 2. 80
- BAmREN L2 H—~4 HHRBERAR N Fors7 (LN
* . HX)
I
0:2.310&0( TpTil) ........................ (26)

0009
0017
o028
0040

B—3 FruBfrR (km*4Y))

AL, R- 21257,

HWKRARLHEET 5720, BRI L B4
riXE, MK & 3 BEF0 38 4E 6 A 10 H & iGHT b
W 6 BHEkE, B TROERMZHENON, Fiuy
MREFERALL, CORMRIZR - 3IZRT, —
FibBgE T, OREIKDHN, K ald
Bz Toick > TEZE 5,

AHX T3, WABERM 7o =1hr 2L, %TFE
Bt L=3.0km, HiTF#EE W=1.0m/s £+ 2 &,
HTRM T, =0.8hr, T, =1.8hr 2 %41, Zn%
CORIZRAT 2 &, EHa=0.81Th 3,

LLEIZ &) BERHES L CHER~ORARD
NPT T T7EREEL R—-4i0RT, kB
ECRES, FH0.070 m® /s/km? #4232 & 0.
TTm/s L5,

(2) REPIZMUTE S & UHKAL & K ERS

AHE B REKIZ E— 1R $ 12489 ¢
NHZHEH E N D, 2N 5 DEEFT % (FREAEPI LS )
—MERTIZ e, AR TNT DM FES
5L L THMiMmEm*kedZ, %, 1B1.75mXE
S25MORAEMIEE 458 L ¥ 5 & SHiWiHE

R—1 M (&) & dorx)

AN &% |tE P OB & W @ OE T A R ARfY
B % M| JIl | B W PI|IE20 XFx25~1% 5000 0556 3.380
” R K B & $600~ 1& 0283 0.150 0080

” tF 2 SEE #9900~ 1:& 0.636 0225 0.235

” oL B ' p600~ 1 & 0283 0.150 0080

” E R B T $600~ 1 & 0283 0.150 0.080

” £ H # P§ 20 X20 ~1:& 4000 0.500 2520

” B = #9900~ 1& 0636 0225 0235

” X BB 1.5 X20 ~1& 3.000 0429 1.706

4 L+ 3 S HEFY 1.5 X20 ~1:& 3.000 0429 1.706

” E A HE FS 1.2 X1.2 ~1:& 1440 0.300 0808

a ¥ Mldew 5 XE®E $900~ 1 & 0636 0225 0235
” tF 3 XHEE 900~ 1 & 0636 0225 0.235

it 11300




134 EAMIXEESEMNERLCEELE 2%

12
11
&
10
*
& 9
(m) g 43sHs 90 w={25532(H—43} 10
90 sHs 95 W= 4860(H— 90)+ 120}10'
95 SH< 100 W= 5820(H— 95)+2550)10'
7 100 SH= 105 W={ 7460(H—100)+5460}10°
105 SHS 110 W={ 1340(H—105)+19.190}10°
6 4 110 SHS 115 W={ 2000(H—110)+ 986010
5
4
o 1 1
& Kk @ @& (m)
-5 #okaL e #EAER (JbAX)
10
2 { TR
(m)g
Ed
7 6096
7
» 2B
®
(%074
21
204 2
0-0

1 2 3 4
ot R Mgec)

B—6 dukikeEgo x> 7RE/R QoA X)

f A=17.5m? &% R=0.515m &%, AR}
=11.237 TEIEOKEFIZ B35 SA.R.3=11.300
12133 E L < K B, ZoOBREfiRim ORI R % 30 m,
i 4.30m (M X EL) $ 35,

2 2O DMK E #EKTEOBERE 1/
1,000 DR % VT 75 = 2 — 9 THRIEL,
PFRTTL 2 LOAE— 5 Th b,

(3) R TiFMphiRs & UKy TBEIRR

JEH AR O K > TR AR % R - 6 1R
T, RIZLEHBREOMBRIZERIIREN TV W
728, VEKIKEEISO R TR L ) K
TRHBEDEENLEBRRE N HFRIIBT 5
SIBREERR L OE KD, ThbE K
AL, EBRoOSELL, SLicmiieE
BIRIZOWT 2K EFAL, T2 EHED
g e L, KIsRL 7z,

Q=-0.039p"—0.172p+3.969 -+ (27)

— PRI, BRBEKE B o TEIIC
& o THKRESRT 20T, Z2RXKBOBHAN
B~ F ) i R 72 & 2 AN HERR

x -

s o amu

3

To7 3 o

'_(‘\/1‘ K uos .2 T ‘1/1 [ ] l’:_.,b_“__,'
-7 dckgekgBo Ry TEERR (LA X)

EDS, LT LY ) 2B ENL Y, 728 21,
HAKIBN L - PRERIC A2 ) DEEKDFE - T b
bbb THoHRESE T, R 7ORKkEN
KD B HET L7z, @I NAKBOTRAZAHE
KL22H 5H, FKAHFHEE KA E B2 T
LA LI R TOEEE SINTIZ S - THEE
L, #flld 2 vidfkik (—BEE) $§52 20k
b, R 7HEHERRER - 7SR, Z0HEN
LT OEROEREICE D, fio & 2HEREHEK
&, EEAKIAE Iz L BIEEKENZEFEEL T,
BOmEMEIC AT 2B ERHEL Twa, 1222
IFBAOMEME 0.5 0 & 2o RIzERAD L &iclt
~N, R 0.5 EREICRIT LI LIS S,

(4) AKHBROETE

Vb ERZ I, BBAS6E8 A3 ~6 HNME
fZ 2V CTRKBEBRDETE 1T - 72,

72150, WKL Hi & Sh KL Ho & & Hi—
Hy <0 2mizfcridBeki@r 2 gL, H —
Ho >0.2mic7c 3 LM 2 BT 5 %0 EHEIC
EWCIRERMS ST ERIC AN, WHEE %
FTw3,

BRI AR AR GED e i s U T B R BEK
(RZHif) —¥WIek—BARIEK (TFR) oH#E
By oo, TG U RFTEFIEC &) BdlEst
BEAT- 72,

Z AR OZEERKHTES % 9.00m &
L, ¥ 7 EEZafg TRAKL% 7.55m & ¥ 5,

(a) HEHHEKZITHLLVEE

PAKAEDS B L NAKALIC S L < 7 - 7B 8 T
FEEASL, 2Ry 7EBEF S TICHRARY
PRSI I L 258, EORENKMY» EAT
BHICOVWTHN, ZNER-—8IZTRT, AR
PEAREE AW HANAKRMIEE o Tw
5, SAKBEATRELIZLOHNKMEEL o7z
B, PIUKAZIE 10,06 m (i B#EE i3 9.89 m)
E N BESETRY, R L TIIAEM 2 RER L
Twignizg, WKALIZZNH%L LR LD T



BEHI 56 47 8 AZMIC 1T 2 WKBER MK D BE KT 135

BEAKL 14.07m

12

10

X 8
tir
6
(m)
4
—  HHE
2
—_——— RN
0
12 24 12 24 12 24 12 24 12 24
l<— 87 48 e 58 e 68 ke 78 e 88
E—8 #HikKkE2ITHhbLWIEEORKA (AL HEX)
BEMAKE 14,070
14
12
oy ZEAA
Rt ~
<7
JI
k8 EEBSALL 8. 700 \
\ _-—
fi
6
(m)
4
—— BfE®
2 —_—— RN
EHH
0
12 24 12 24 12 24 12 24 12 24
k———sﬂ 48 Ste 5A e 6H i 7R 2He 8H

B—9 BWMIEKEIT - BN RAKM (Lt X)



136 AL ¥E % HM

FHEEF2N5

WA, BEMICIZZOE TREMEZERT 572
&, RAKRLLZEALIZLD D,

(b) BHHEKEIT- 254

PAKRBID ER L, WKL EEL k- 2BET
FEPTZBASEY 2 & X iz, Ko 7TEERRICED
W, R 7EEZ2BHET 5, Z0BAKMINA
KL DB %D, =7 L BTRLIBL
&, FRKBIATHAKELIZ S L < 2 » 72 BF & THEPT %
BT 2. 2R 7HKL i TIT-» T 5,

et D PRIKAL & B & OBIR 2 X — 9 127R
o FERAAKALEFHEIC & 2 NKALIE, K> 7E
ERRER L EHETIIELNELALNS
A, 1HEUS L -2 R LT b, RAEDHEAL
Xz & 854, WKLY S4E 2 2R %2R
LT bz, mdiBfk T, BT
12 5HE— 7 (HE TEMENNARELEEIL T
Wb, Lo LiREEEEC L 2RARND N, ko
77 73— 4icAL b L Hic, 8 A6 B4
DBl EHERE» T EEREDA E K-> T
b, ZDHPIKALIEHETRIEICNE (- T
Wh,

ERNIZ & ZRENAKLIZ 9.56 m 2 Xt L, HAfL
Xikd & OB Tl 2N 21 9.73 m, 9.56
meé&k-oTwna,

$ BRI HTES 9.00 m ICFFE# KR 30
cm 2012, ZNEBZ BKGOREHERIZERIH,
BATRSES L OREEEET, tnThssL%
46hr, 66hr B L 1 48hr L7 - Th Y, FFEMK
BRI 24 hr 2125282 T b, ZDRHIK
HWAREMICHZ ) EKL T, BIEWIIKRE o
E% 51T 3, SENETIE, HiEER2I35
M EE->TEY, BKICEBHELRLL LY
W, LaL, SR FEEAME D& R,
E—BICRy TEEY B350
<, ZOBPKMAIE LI ERL, BEEBAZ
wrinrBbhhs,

—%, LA bE Tz, BlKk2BELT 5D
T, FEEREHEES9.00m A HFFREAKME &
5, AARGIA 9 m F TERL K, ZOKME B
2ZhnE ST aeoicit, FnLBEORKKEA
BETNTHEE 4185 & ) BN R 7k
BEFTEL LT UE L b kv, ZDHITiERY

DFEERDWE Y 1 B,

4. 2 IRKWE0EKEEN
AU, P TITRIN, W TREICRT
THIEYEINCENENBEEL, ALMITE 15 58/

DEHEHEE L, BRI 95 E L U7 16 5k
WHENTEY, fgikic 5.6 km, EEZ 7.5 km,
HtE 29.01 km*> DIIFERF 2 % L T3, HIX
WNIEZ 34 6 ~11m, F#6.5m T, X 0 #E
13 1/400, iz 1/2,000 D WBELE L » T, HIHIZ#H%
Bf%E 2 L CTFRINCm-> Ty Th 5,

PR B, #EKAN e LT, @al, a8k
N 2 Hsd ), THN~BRRENEH 17 58
& U 20 5 HEKEE DA D, Z oMz N E LD
Bk 5, HFHAKIBILTE 20 SHEFISE 10 48
56 BRPEK I N —F, BHSEKIE, YEK
HEAK#E & FPEKFRA TR R FLEAY R & Wi
GRS TR Y 7HK I N T 5, iz AKX
FAOTEMRE—, BB L FHDBIBKESE»H
5, TNLHOPHEIRNZ VWO TEHETIZEN
¥ 5,

& eRARPEK#IS, 0% 1,600 mm O K> 73 &,
FHEIPEKE 18.75m® /s TH Y, wRIAH KL 1
#£1,000mm N K> 7 3 A, itHEiPekE 8.33m?/
sThb,

HFEKRIMX OREM B L U8k (15) K52 —
10 (2773,

A175E
3‘3 LLLELY

Va1l /

3”3(3509

I
o U Y ﬂ ......
ERT P -
EREPD) 0'""‘."
ﬁmmm
B150E Oé—J vl
AR on (m e

H—10 #EKMENHEM B L 0B (5) Kk

(1) AHRELAKRAE

FEFIZHERI 56 £ 8 A 3 ~ 6 H o EElRHT TELE
L72bod AL, -2 L) AMmREL KD,
PKRAROHETEN 120, HAREC & 5 Hifr
BUER— 3 # A7z, fBsE T, HARR
T,=1hr, RFESHEL=10km 5 & U'HRTHE
W=1.2m/hr »§ 5 &K M T, =2.3hr,
g To=3.3hr &%), TN &) EH «=0.36
KE B,

BB & URKRARER-11ICRY, &
BEERRIZ2.03m® /s Th 5,



BEAI 56 45 8 H BRI 51T B PIKHER X ) it K AT 137

EEELE
I
IS

=
(¢ /e) @z
10

RHOAME

[

iz % n kO K K

[LEY:] 48 sa i) 8 88
H—-11 FHHE&ELRARNA F0r77
(4 5RASX)
&
x
2 5
095 . H .60 =1 T3208x H-095) 110}
n 60 - H-65 W=+ 35080 H-60+400 110

65 LH..70 W= 15620(H-55=2940 110
70 H.TS W= 13880(H-7T0)~10750 1 10
3 75 .H.80 W= 3385 H-T3+17690 ) 0

0 5000000 10000000 15000000 20000000
ARG (i

B—12 kAL & #EKmEE (4 RAHIX)

(2) REFISMETE S & UHBKAL & HKERE
ZOWRE O HKEEKIZE - 212RT 10456 T
INZEER 2 NS, 2N 5 DKEM % 14 20 5561 b
BETE 17 SREM A o 2 @EATIC e, Sk %
RHb, WE, H2.06mXEX 2.50mNEFHF

]
1 H* 78
1 |(m
»| 8
4
k]
£
¥ 6
50
w0{ 4
3
2mE
0] 2
10 IS
olo
| 2 3 ) 5 6 7 8

OLHiR (mi/sec)
R —13 4 RRSEKBES D K> 7R R
(% 5RAHIX)

Wi ic 5T, 76520 58 & 00 17 SHEMt s ¢
ZNENAE, 2HENAFT6EET B &, Mk
HEA=30.75m% BHER=0.563mé& %!,
AR5=20.96 THIBOEIIZ 51T B SAR.S=
2071121 H L % B, F-FlRiEOMME
30m, %5 0.95m (78 17 SR E L) &35,

RAZHEAKAL L HAKEHE & OB AR —-12 03
H TR,

(3) R TR s & URY TE&ERXR

Y RKHEABIG D R 7R R 2 X —13 1
Y, RIS T3k RO B 745 i
ZDWTEBEOMBAIERCZ T, 7277 LE&F
PTIIOWTLBIE6.105m Dk EEHFE5.55
MADAEKRENTWE, ZOlEE L Y ERPEK
BB N s THREAR L ) dLRRIX - ERE, fl
IZDWTEBRLHEL, MELEALZ, 3R
BAKBEAOKRL 73E50KW, 1&I3HEKE2S

R—2 HEMET (YERKX)

— 2

I T4 WBFE & B @ & T A R ARS
T & | B2 5 K P 820 XH&E25 ~2:# | 1000| 0556| 6758
” B 13 4R & P9 12 X12~1:& 1441 0300| 0645

” M 15 R OHE P9 1.2 X 1.2 ~1& 144 0300| 0645

” B 17 4R KB P9 1.5 X 2.0 ~13# 3000 0429 1705

B % 5% JiIl|@ 18 %% & P9 12 X 1.5 ~1:# 180 0.333| 0865
” g R W P9 1.5 X 1.5 ~1# 225| 0375 1.170

” M9 %R b P9 1.2 X 1.5 ~1:& 1.80| 0333| 0865

” 7810 5 H& P9 12 X 1.2 ~1:# 1441 0300| 0645

” B/ B HPY 12 X 1.2~ 1% 144 0300| 0645
FOE O ON|FBEI7TS E M 20 X 25 ~1:& 1000 0556| 6758
20701




iz

M ITEXEBFEMERLEEF

witosmC K m

.
il 2. 184
A
"
o
.
E o
p
|
o
w
"
wl
\
w0l bl
N
3 -
.
:
;

E—14  SREH KBS 7RIS

(& BRAHX)

—16 WRESGKESO K> 7TEERKR

(FRAHK)

m? /s, #o) 2 BOPEKEIZ 1 BIZD X 2.915m*/
ST, R 7HHHBRLR L - Twa, ZNHNK
7R AR 14 127RT

Bl R X EIBIC OV T 2 KBRITAR & %
. n \U N %,
.o nlf uyr HT ﬂ Q=—0.1257 p* —0.290 p+7. 484 (5 3EKHEK
Tl [ BEIE) oeoveeneee e @9
. Q=—0.0097 p>—0.0110 p+2.935 (BEIE15K
N I O e BT BHE) e 29
i *;“ ""’:éﬁﬁ.ﬂ'“ Q=—0.0132 > —0.0068 p+3.240 (Whra#57k
E-15 #ERABAKBENOK> 3! ELIE) e
(7 EAHR) 2, 3%54H) (0)
F 2Ky TEERRER-15 H—16 1277,
72721, IR KEES NS KALE, RS
EFL 8.65mIcEZEL T2,
14
12
10 BEHKA 9. T6m
% 8
o 6
(m)
4
2 —_— BEE
T
0
12 24 12 24 12 24 12 24 12 24
}’ 88 48 e 58 > 68 Sie 7H e 88

H—17 BWHEKZTHLVWHEOPNK (FFERIEKX)



FEH 56 4F 8 FEMIC 31T 5 PUKSERR X D HEKEHT 139

(m)

PR — L

ERBHEAKE 6. 26m

BEsAKRE 9. 76n

e LTI T —— =

. @A 5. 420 xwm kb "
—_——— BEEE
2 ——— B
EL L
[(]
12 24 12 24 12 24 12 24 12 24
} 8g 48 St [3:] > 68 St 78 ste 8g

E—18 HHHIKZIT > 2 BEONKE (FEARK)

(4) AKBBROEHE

X & R U &4 T, WABEROFHELZT-
720 7272 LY BRI NIZRH{KHEES % 6.00
m& L, ¥ 7EETEETREKIE 4.00m & ¥
5,

(a) BEIHIKETHOLVIGE

X & ERRICKEPI 2 BASHL, R 7TE&E%
Lawigs, CORENKMYPERTEICOW
THN, TNEFE-17TI2RT. ZOBELHAR
PEAREE AW, AKMIEES Z->TH
N, WARMDHARLLEFEL { & 5 EATHORENK
fifl3 7.36 m (iFHBISHE T2 7.24 m) 12:ETF 2,
(b) HWWHEKET-15E

Ry TEERRICEDE, FERIPKESE L
UIRES KIS TR 7HEEL T 5,

HEERME NN KAL & B OBR EZ K18 (2
R,

HEIC L ARKMLIEEAMEIC NS ) K&K
EEZRLTED, RABVBMRELHWIZED
THBIEEE L ) WARALIZE e » T 3, FElNS
L AERENANMIL6.26mIZxT L, BAUKESL L
UK E T ZENFN7.06m, 6.98m TH
NEAMEEMELIZ AN T2,

LA LEENS & 2 HE MK OB # R KH
S 6.00 m (CFFAE KB 30cm %N 2 72 fE &
NANE v, AEOBEFRIZFTERETRZ 3082

TEY, L RkEBsEEHIC b2 N E-BKD
BEL ST, Lizd > TERMOWKALIZH
KiBERFEL TV BKMETIE AL, B 7IRKE
DKMLEEZEZ LB,

HEIC L ) KRHIZHALIZOWT, FEHEAKA
(6.30m) M2 5WAKMOREENEIZ, HLiEE%K
HT# 93 B, BT T2 100 BRI 2 M2 B %
FERRIChI»Twd, ZHORERIZEMNOAK
A THNTE, R 7TORRABRLH ¢ dS
LNT7RBELTWEZEICE S, ZDoHFHEIC
T BHKELL Th S v,

AL TR, EiHKE L SAEERKH
HIESE 6 m A HEFRKME 5, WKAH 6 m
FHZ oI, ZOBELUBRONKEAR
P ANTHHERS &5 L HIED K> 7OREH
WEr 5,

WL A, AR EEERICLALR
5L ICHIRBEOES L DRt d B 0 BEK
BIRIC oK ARE L T,

Lo L, MEREDICWL DL O/RE GhAD
W HEKB AR TR SN TED, ZnHhT
HMoHEREEL T b2, WAKERZNEKE
(o Tntewv, LIzds - TEBOPKGIZETE
12X BPKALE DS, TRVAARICE B R 7E
EORKA LT, &Y —BRAKAT,
BERELZLLCLLETHA I,



140 HABRTESSFEIMERLER2F

5. & » &

AL, KFHOFHICOWT, WKRAR
HAHEE & ORI EIC S D HEE L, #EK
B ET->223 0 TH S, AKX TIZER &G
Hic & 2K KHGD BT TH B 5%, FiEKH
K TIZEBMOWNALANABEREL T,
MEXNELD R 7THAD I TbN L WET B L,
HEICLAREORKMICL L EBbNS, F T,
WA KB AN S W, BAREDFHE DS
R, =2 6han WKk i s sks BT T
b,

HEKMaRETEIE, HUSHROBESL K> 7HN
MEBOREIZEEE LT, Ko 7OBENHER
KM /3T > 2%, T NENEH S
brzoTwd, 222 I3HKE R TH 6% 5
K AT L% H 2 THIZEE, KoL X
ECLTHKEEN 2 KRECT B &, BKIZTHIC
HCBFEL TR 7TOBEE»ZZON AT,
RIS EDIEPL, — Ky 7TOBEE KEL
LTh, KEEOKEZHAZNIZELLWE, Tl
TR 7TORIARIZ & 2 EENE, ERTIE
WAPHELTLE) LI LFEIEL L, 2L
I HEKIERETTIIC BV TR ST 2 e Tw
L2 EHNEBETH B,

LR D RNAKEEDBKARE & Z DRI
DN HTENELL2F DL ERNDE ) TH B,
1) KRERAGIZAIET 2 72 D MR AT e %
Hekgontazk,

2) ZOHRKIZEMIERTH D, JkBOEHH
WL TIC DL A B8, FEABOKTI - &
1£,

3) BEFEOHKE Y 7L, HoKEoE I KIC &
D IKEL 2B T GEEWREE e » T B,
ZDTHMBEKO L <, firdb Lok
=18

4) L b DRAKE BERT B 2H D EKEE
Hrax,

—HVERBEIZOWTIEIDENEEL ) TH
%,

1) DRV TIZ#EKL Tv s —7, Bk
BOWKADAEL, BREAIHEKD S N Ty,
o, HAKMB X CRAREOSUE & HEkEEE
DALBEDRE,

2) WAKAED S NEBAKT, Ko TEEEZEIEL T
WBHNT, MKEAYAE,

3) MEWNEEDOHEKE S 7HFMEIEL T
3%, BLIZFOKRENKRD 28, HEKEST
DI (& IR S EFIHY RNA~OHEKE
WEEZ 5 L SRR .

Db diz ffged~ o, & 51 BERRHK R
DEERE 2 RIEE B 2ONHBREMEL T LT
ETH D,

2 £ X ®

1) FKEPREZE @ HRAD 56 4F 8 A RMiIC 81T 2K
HEBRHBIX o> K K S & B o) K SO L B9 Bl
— BETF K R D B S AKBERR() —, &
B AT 20 5, 1985

2) JtHEERIRR | 0EA 56 FHKEEE, 1982

3) dbiE [ EREEHTRAARESE, BRRER
HHE A EER, 1983

4) dHRERRE | KRS EHERRES K
PUENTER S, ALIRBA SRR, 1982

5) BHAKMEY | LR BEmRET S, At
migEK, MEYER, 1978

. 6) BMOKEY | LRI EIRET R, &
FFRY 7Y, HEESER, 1982

7) BB, MRy BB FE (290 13),

M¥-boARY2EE vol49, No 9, 1981
(RBF1 59 4- 11 A 30 B-%H)



