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Synopsis

In recent years, generation of urban flooding has become a problem. On the other
hand, water pollution of urban river due to the influx of pollutants from non-point
source also has become a problem. Therefore, in this study, to make effective use the
big tunnel rainwater storage facility, named "Donryu" in Nishi-hadukashi river basin,
in both purpose of preventing flood and pollution and to propose control strategy, the
optimal application strategy of RADAR forecasting information is estimated by a
probabilistic analysis of flooding risk derived from the error of predicted rainfall.
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Fig.1 Conceptual diagram of beginning storage, peak
cut, emergency drainage
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Fig.3 Map of Donryu Tunnel
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RTC #EALRWEAERETHDLHZLEEEL
E—2 By MEITOFHICB W T L THIEELT:
LA RTCE AR ATRE L MM A L L.

320NV FL—HF—E&EXNY RL—5F—DBR
HE - PRFEDOLLER

FF, CAURE XAV FIEROEANRERT
B 2 REZE M R EEDS, R /K BB i % o> SR e R 0 12
FAE T RIS T RERNHEE RS BE OS> D RRGE L
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T AL ABPR S TH DB A (10 SR &) R
K OE A2 848 ORI T (R [ R R L2 35 0 2 8L
MELZOEEDT Y vy RTOL—F—fHi L%k
L, ENENOMKTERE & AXFRZEEUEIZEE SN
THIMH L7z (Table.l). BT DN CTIEARHT SRR
ERONEY), B - HEERERNRE ORI 0 DA
IRV, B B Y — 7 B E T oY,
BLOBERHEE RN (w4 FR) TholzkEHoO
DTN AT L.

AT REFINRE SN TNDTZORREZBRL T—
B U7 B IR T Vs, C3 IR Mic b TR
MREL, FICEREOERERANRKEWEEL T LT
BY, HEEBEOIZLSENKE V. filL LT 2012

407 A 03 B (Fig8)DHEY 7 7 % h~2% & C3 13
HEROREAES 2 FEH TE Wiy, 72, C1
& X250 O FFTHE T KS FE O 22 BT HE Tl o 7.
W, L= =T OEMBBEDENEZEL T,
RS A ST REEMC3 07Uy KA XT
B 5 3kmX3km)iZ BT 5 32D L —F —EROHETE
WED LB EZIT-72. ©SFE Y X250 IZBLAIH A D H
570y REHFLETD 144 ByOTY » R, Cl
HERICOMES D7) v REFEHL L. ZO%HE
t, C3DREZENRKNE L, CLX250 DHEEREEICHEE
RERIFIEON AN T2, LA M BB RS T
fRF I (Bkm X 3km)iZHE— L, FHTHZET
X250 & C1 Diaz, 2 X250 OFdzENneff s LT
INEL R BBEMB RO, BREEHKE EESN
7.

R K B B8 i 3% 0> FE IR R il 481 52 b D 7= I I3 el
HEE O/ NI 2380 ¢, X0 R CoORELY
Ehid D2 ENBEETHD. OO TSI
Tt/ & 72 o 7= I O A% fh ) U HEE RS FE % Gl
L7z, X250 IZB W THLIEHE TIL Cl, C3 LW 45T
WA BERSHICH, B/ N REIC IR D & HEERE L
BENTHDIHEERD Y, £/ ME A3
NS HERRAE Y TR/ IR s T2 F N RN &

Table.1 Comparison of rainfall estimation by absolute and relative error at observation place

O.U. ~Only underestimation

Nagaokakyo Katsura
da;g mn condition X c1 cd x cl c3

20120703 0.1206 0.06177 0.2664 0.3691 0.2464 1.362

Azs::::te Except 0 0.2556 -0.1417 -0.1105 0.6327 0.3979 2.724

until peak 0.2946 -0.2279 -0.2175 0.8241 0.5417 2.879

o.v ~0.6155 0.8592 1.777 1.925 -0.8547 1.975

0.2091 -0.0759 04374 0.3574 0.153 2.026

relative

eror until peak 0.2974 -0.077 0.3946 0.5259 0.2962 2.212

o.u -0.4325 -0.6376 -0.6303 -0.7375 -0.3546 -0.6341
20120721 00197 0.05863 0.1684 0.5365 1.338 -0.0597
A‘:’f(')"‘e Except 0 0.09389 0.5472 1.268 1.609 3.745 ~0.2386

ror

until peak 01815 06631 1.421 2.382 6.013 -1.321

o.u -0.6563 -0.275 -0.9576 -2.2 -6.846 -4.198

relative 05711 005778 05574 0.2222 0.4029 0.3668
error o.u. -0.7292 -0.55 -0.3996 -0.6308 -0.7633 -0.7845

20120930 0.06881 0.00857 0.04305 1.076 0.0974 1.105

A:‘r‘r’;‘:” ~ Except 0 0.1438 —0.0239 | -0.0655 1.291 0.1948 1.895

until poak 0.09815 -0.0752 -0.2163 1.158 -0,1965 1.208
O.U. -0.3037 -0.4267 -0.5501 -0.5417 -1.813 -0.7327

0.1795 0.03724 0.1274 0.4764 0.02333 0.5157

relative
2R until peak 0.123 0.0191 0.00472 0.2693 0.1246 0,1002
0.u -0.2524 -0.2978 -0.3024 -0.5417 -0.4199 -0.2083
Standard variation

20120703 absolute error 0.5961 0.8064 0.8015 3.207 6.542 1.754

Relative error 0.8732 1.219 0.9505 0.8891 1.249 1.367

20120721 absolute error 02428 0.314 0.7925 1.652 1.061 2.128
Relative error 0.3793 0.7078 1.202 0.5763 0.4256 0.9415

20120930 absolute error 02891 0.3215 0.4466 1.101 0.9479 2.558

Relative error 0.5568 0.4887 0.6637 0.8068 0.5755 2613
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Fig.6 Comparison between rainfall amount of RADAR

and surface observation
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Table.2 Mean of all predicted rainfall until 1 hour

ahead

Mean until 1 hour ahead Absolute error rolative error
X 2012/7/3 0.049 -0.248
2012/9/30 0.035 0.131
2012/10/17 0.158 0.0512

Mean until 1 hour ahead Absolute error relative ertof
C1 2012/7/3 0.026 -0.252
2012/9/30 0.0089 0.114
2012/10/17 -0.00161 0.09

Mean until 1 hour ahead Absolute error relative error
C3 2012/7/3 0.366 0.428
2012/9/30 0.133 0.261
2012/10/17 0.277 0.83

1 i';;
Fig.7 Relationship of Target area with X-band
RADAR grids
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Fig.11 X-band RADAR picture of 3 rainfall events
when rainfall intensity reaches a peak
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Fig.13 Hydrograph of events that lead time of
emergency drainage declined
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Table.3 Heavy rain events
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Table.4 Max discharge from runoff analysis using
Radar-observed rainfall & gk 7> ffi

X c1

_Year | Month___Day Max Dis'ch'a"viih&a"/i’f’
2011 7 28 77.63]|-
9 4 25.04|-

2012 7 3 1682 2223

7 21 324 56.7

8 13 382 6042

8 18 23.1 28.76

8 23 30.8 7592

9 3 48.36 4072

9 30 2382 1959

10 17 20.02 25.15

10 23 31.3 4962

11 17 2558 28.5

2013 7 13 2466 5625

9/15-16 6797 6066

Number of peak , ,

cut events
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