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The Analysis for Flood Damage on Nam-sa Down Stream Region
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Where no records are available at a site, a preliminary estimate may be made from relations between floods
and catchment characteristics. A number of these characteristics were chosen for testing and were measured for
those catchments where mean annual flood estimates were available.

Although the improvement using extended data in regression of flood estimates on catchment characteristics
was small, this may be due to the limitations of the regression model. When an individual short term record is
to be extended, more detailed attention can be given; an example is presented of the technique which should be
adopted in practice, particularly when a short term record covers a period which is known to be biassed.

A method of extending the peaks over a threshold series is presented with a numerical example. The
extension of records directly from rainfall by means of a conceptual model is discussed, although the application
of such methods is likely to be limited by lack of recording raingauge information.

Methods of combining information from various sources are discussed in terms of information from catchment
characteristics supplemented by records. but are generally applicable to different sources of information.

The application of this technique to estimating the probable maximum flood requires more conservative
assumptions about the antecedent condition, storm profile and unit hydrograph. It is suggested that the profile
and catchment wetness index at the start of the design duration should be based on the assumption that the
estimated maximum rainfall occurs in all durations centered on the storm peak.
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Fig 1. Position
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Table 1. Area, River Length, Mean Width, From Factor

. River ~ Area Mean Form
River Area Area .
L Length Width Factor
Name DivisionAlkr') L{km) L(kn) AL(m) AL
Nam River
Cconfl-uence 3990 172 2.32 013
point
N
Rver HoamPoint 3184 1265 246 019
Imsuk River
Conflu-ence  24.14 1080 224 0.21
Point

of flood plan at Nam - sa River
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Table 2. Acceleration Area & Composition Ratio

gm L Area Area Area
Division (knf) (knf) (k)

o< W 38 2414

1000) (1000  (1000)

378 080 286l

100< (g7 (945 (978

237 008 1930

W< (536 (631 (80

1484 1481 1453

00< 32 @65 (602

1038 1038 1029

Area < @50 (366 @26

Nam sa & 500 ¢ 6.88 6.88 6.88
River Ratio with (17.2) (21.6) (285)
Elevation 600 ¢ 491 491 491

(123) (54 (@03

306 309 306

gy 8e 12D

1% 15 1%

80< (39 @49 (65

070 070 070

W gy @2 (29

02 012 012

1000 ¢ 03) 04 (05

%) N1 : Nam River Confluence Point
N1 : Hoam Point
N3 : Imsuk Confluence Point
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Table 3. Mean Slope with Importance point

: ea
River  Mark Im‘:)%‘iff‘tnce 2/11332 Elvaton
(%) (EL,m)
Nam River
N1 confluence 36.0 3016
point
Nam °S3 Ny Ha-am point 388 3426
River
Im-suk River
N3 confluence 453 4029
point
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Tabie 4. River Slope with Importance Point

. Area
gg:é Mark Setion Elevation
(EL,m)
Nam River Confluence
NI Point ~ Hoam Point 1/183
Nam Hom  Point Im-suk
om oin ~ m-su
sa Nz Confluence Point 1129
River
N3 [Imsuk Confluence Point ~ 179

Lesson Beginning Point
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Table 5. Soo-gok Rainfall Observatory, Hour Rainfall
Meterials (98.8.1)

Time 1 2 3 4 5 6 7 8 9 10 11 12
Rainfall - -
(mm) 24 687 5 0 2 10 12 0
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Table 6. Rainfall Intensity with Freguency

Location Pusan
Freguency 70 Year 100 Year 200 Year
Rainfall 799 843 929
Intensity VE+1.55  VE+1.58  Vi+1.62
S Hour
uration
Rainfall 160.2 168.6 1854
(mm)
Location Ulsan
Soo gok
Freguency 70 Year 100 Year 200 Year
Rainfall 363 371 ' ‘98.8.1
Intensity t%-3 038 08 Observation
Igluﬂour
ration
Raintall 151.4 154.7 1776 170
(mm)
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Table 7. San chung - gun Rainfall Materials

Tie S0 Cha Oh Smg Sam See Dan Shin Sang g
ime . by sum
chung hwang bu cho jang chun sung an rang dung
23 12 10 7 8 20 16 20 24 30 0 217
1 65 13 43 24 89 8 10 14 42 30 338
2 68 65 57 53 29 78 8 16 15 25 491
3 4 28 23 12 4 112 37 26 8 15 468
4 10 4 4 8 7 13 23 - 3HB 10 114
5 5 1 - 1 8 11 - 1 10 37
6 - - - 5 - 6 - - 1 3 15
K 15 9 6 13 14 2 14 - 4 2 9
8 4 4 1 2 5 - 28 - 5 13 66
9 4 1 4 - - - - 2 10 1 23
A 182 139 146 125 169 243 228 82 230 197 1866
Meterials presentation : San chung gun
Rainfall Beginning Time : 7.31, 23:00
Table 8. Rainfall with Duration
Place San Sam See Dan .
Name chung jang chun sung Total 11\{[;?,? Rainfall
all Intensity
An 26 79 07 287 399 mm
1hr 12 20 16 20 217
AnPn 312 158 112 574 774 19 194
2hr 77109 24 30 55
AnPn 200 861 168 81 1939 49 243
3rr 145 138 102 115 1046
AnPn 377 1090 714 3301 4839 121 404
4hr 149 142 214 152 1394
AnPn 387 1122 150 4362 6021 151 317
Shr 159 149 227 175 1508
AnPn 413 1177 159 5023 6771 170 339
6hr 159 150 235 186 1465
AnPn 413 118 165 5338 7101 178 29.7
7hr 159 150 241 186 1480
AnPn 413 1185 169 5338 7106 178 254
8hr 174 164 243 200 1577
AnPn 452 1296 170 5740 7658 192 24.0
An : Caleulated Area with Thiessen’s Weighting Method
(Km®)
Pn : Accleration Rainfall (mm)
(1998.8.1Rainfall)
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Table 9. Rainfall Intensity for 30 Year with Duration

) Rainfall Intensity with Duration (mm/hr)
Observation
lhe 2hr 3hr 4hr 5Shr 6hr 7hr  8hr
589 450 37.1 320 283 256 234
658 502 415 357 316 2385 261
647 494 408 351 311 281 257
608 464 383 330 293 264 241

243 404 377 339 297 254 240

Jin ju 93
Ji i Mot. 104
Soo gok 102

Mil ryung 9%
Observation 19.4

Results with Mononobe Rainfall Intensity Mothod

Table 10. Rainfall Intensity for 50 Year with Duration

. Rainfall Intensity with Duration (mm/hr)
Observation
thr 2hr 3hr 4hr 5hr 6hr 7hr  8hr
650 496 41.0 353 313 282 258
705 538 444 383 339 306 280
716 547 451 389 344 31.1 284
666 508 420 362 320 289 264

Jin ju 103
Ji i Mot. 112
Soo gok 113

Mil ryung 105
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Table 11. Probability Rainfall with Observarory

Observation Rainfall Intensity with Duration (mr/hr)
30Year S0Year 80Year 100Year 150Year

ol T Sk Ho
Mol xR
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Jin ju 2607 2977 348 3378 3622
Jid Mot. 3013 3230 3423 3BL3 3673
Soo gok 2963 - 3280 3573 3713 3969

Table 12. Probability Rainfall with Positionory

Daily Maximum Probability
Rainfall {mm)

30 50 8 10

Year Year Year Year

River Importance
Narme Mark point 150

Year

Nam River
Cconfluence 2987 3256 350.1 3616 3626
point
N2 Ha-am point 297.8 3259 351.7 3639 386.1
Im suk river
N3 Cconfluence 397.1 327.2 355.0 3683 3924
point
* Foundation Plan for Complete Arrangement at Nam-sa
River, 1995.

N1

Nam
-sa

River
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Table 13. Seperation of Effective Rainfall with
Hydrology Date
. . . Effective Effective
Time ObRSae]Yr\]:faa%On Ralgfa.“ Acrggiel;;lnon Raln{‘a‘.“ with
o ime
0 0 0 0.0 0.0
10 2 2 2.0 2.0
20 2 4 12 08
30 6 10 0.1 1.1
40 1 11 0.0 0.0
50 3 14 0.1 0.1
60 10 24 20 2.0
70 8 32 5.1 3.0
80 11 43 107 56
90 11 54 174 6.8
100 15 69 279 105
110 17 86 41.1 131
120 6 92 459 49
130 4 96 492 33
140 12 108 59.3 101
150 14 122 71.4 12.1
160 14 136 83.8 124
170 12 148 94.6 108
180 2 170 114.8 202
Total 170 - - 1187

(Run off)(%)=70, Observatory : Soo gok
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Table 14. Seperation of Effective rainfall with San
chun gun Rainfall

. . : Effective Effective
Time Observation  Rainfall Acceleration Rainfall with

Rainfall P Rainfall Time
0 2.3 2.3 2.3 0.0
10 25 48 1.0 1.3
20 2.7 75 04 06
30 30 105 0.0 03
40 34 139 0.1 0.0
50 40 179 06 05
60 49 229 17 12
70 6.7 296 4.0 2.3
80 12.0 416 997 58

90 46.2 878 425 326
100 8.4 9.2 494 6.9
110 57 101.8 5.1 47
120 44 106.3 57.8 37
130 37 1100 61.0 32
140 32 1132 638 28
150 29 116.0 66.2 25
160 26 1186 68.5 23
170 24 121.0 70.6 2.1
180 0.0 121.0 70.6 0.0

Total 121.0 - - 728

Run off(%)=60, Observatory : San chung,
Sam jong, See chun, Dan sung.
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Table 15. Flood Discharge for Foundation Paln with
Complete Arangement at Nam-sa River

Foundation paln with
Complete Arangement

San chang Area Calculating L s
Position (ki) Method in river (m'/sec)
50 100 150
Year Year Year
Slope-Area
Before Method 431 9 53
Cogﬂ:tenc 99 Nakayasu 380 437 471
Kyrt{lpg-ho Kajiyama 455 481 496
iver
Rational Formula 525 583 616
2 A7) $5e) WP AWHA PEY 294

2g olg3y #PBYER F5rFE MHe fdF
Ay @Fe EHFHAN g Slope-Area Methodol
A7 A F9 274A1 & o) &gt ‘BB FF A
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Table 16. Calculated Results for Flooed Discharge with

Rainfall(1998.8.1)
Calculated flood Plan
Division Discharge with 3% Fiood
observation Rainfall Discharge
. Soo-gok Administra .
Meterials . 2% Observati
Presentation ObserVat tive office on 430
o myon (80 Year)
Flood
Discharge 363 248 540
(cms)
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Table 17. Calculated Results for Flood Discharge
with Calculating Method

Desel
velo
Point Accele  Improvement  ment o? {?fasc;
Number ration River Water
(No) ~Lenth course  Level)
™ Before  After (363) (EL.m)
(540) (540)
2.00 390 4574 46.55 46.55 46.55
2.10 490 - 47.08 46.76 46.77
3.00 530 46.86 47.20 46.82 46.95
3.10 690 - 47.36 4691 47.42
4.00 790 47.14 47.42 46.9 4760
4.07 865 4748 4761 4711 48.00
4.10 895 48.11 4816 4755 48.10
5.00 9% 4343 48.48 4758 48.50
5.09 1090 4857 48.60 48.06 48.70
5.10 1095 48.84 48.84 4851 48.74
6.00 1200 49.84 49.84 49.17 50.62
6.10 1300 51.48 51.48 50.52 50.82
11.15 2345 56.22 56.22 55.32 55.65
14.14 2920 59.13 59.13 58.27 58.56
17.20 3575 64.17 64.17 6256 63.92
21.15 4325 63.09 68.09 67.40 -
25.00 4985 73.89 73.89 73.31 73.24
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Fig 2. Trace Water Level for Nam - sa River
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Fig 2. Profile for Back Water
improvement River Course
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