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Short Term Water Level Changes

Seong Joon Byeon™, Sung Ho Lee™, Gye Woon Choi™™, Jae Kwang Jung
R&D Office, International Center for Urban Water Hydroinformatics Research & Innovation, 7-46
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Abstract

Recently frequent stream flooding and flood disaster due to abnormal climate led to an increased in
damage to human life and properties. The most ideal measure is the precise prediction of flood water
level. And in the prediction of flood water level, it is important to reduce potential flood damage via
approaches from rea—time aspect in order to secure sufficient lead time for evacuation and control of
citizens and protection of facilities. The Osu Stream Basin which is the first branch of Seomjin River was
selected as the subject, where the rainfall and water level data which was obtained by selecting 35 heavy
rain events observed between 2006 and 2013 was used. The multiple linear regression models were
structured and then parameters were selected from the following 4 methods: in Case 1, hourly data of
water level and basin averaged precipitation; in Case 2, 10-minute periodic data of water level and basin
averaged precipitaion; in Case 3, hourly data of water level and precipitation gauged 3 different stations
and in Case 4, 10—minute periodic data of water level and precipitation gauged 3 different stations were
used. According to the results, the precision was slightly reduced as the lead time of prediction, but the
1 hour of predicted lead time showed considerably higher precision, and the prediction results were
superior until the 3 hours of predicted lead time. The simulation results showed that data that can be
briefly identified may be used to predict the water level of the Osu point of the Osu Stream Basin in real
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time, and based on the results, the method will be helpful to protect lives and properties of those who
live around the area and to reduce damage caused by flooding of the river via securing sufficient lead
time for flood forecasting.
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1, CHA

<Fig 2> Land Use Map for Osu Stream Basin
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<Fig 1> Thiessen polygons for Osu stream basin
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<Table 2> Regression Coefficient of Multiple Linear Regression Analysis Model for Case 1
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<Table 3> Regression Coefficient of Multiple Linear Regression Analysis Model for Case 2(Continue)

Casel(When Water Level Raising) Casel(When Water Level Drawdown)
Independent Regression t Independent Regression t
Variable coefficient Variable coefficient
Constant 0.03100 1.71308 Constant 0.09334 9.85407
HOB 1.46194 31.00429 HOB 1.43622 38.52169
H608 -0.65458 -10.51796 H608 -0.63398 -12.14063
H1808 0.17088 5.45862 H120B 0.13987 7.24403
R0B 0.00800 8.28023 R0B 0.00376 3.29888
R60B 0.00444 4.04372 R60B 0.00481 499055
R120B 0.00629 5.56560
<Table 2>2] Case2(’d%)2 45 AHH™ HI20B9 R180B2] S HWM S| AAH AJH
2 flel% Yol PRI, Casc2(BDE A A B ED o ANE
2 AR =7 WiEel R120B2F R180Be ek S BG57E AA Hdow, dAAR e =

Husol ggelo) 24 gt Aow dehta

<Table 3> Regression Coefficient of Multiple Linear Regression Analysis Model for Case 2

Case2(When Water Level Raising) Case2(When Water Level Drawdown)
Independent Regression t Independent Regression t
Variable coefficient Variable coefficient
R0B 0.01482 7.00827 H1308 -0.27633 -5.55945
R10B 0.00827 3.36852 H180B 0.08510 6.51179
R20B 0.00672 2.76005 ROB 0.02498 5.93940
R308B 0.00599 2.44794 R10B 0.01656 3.65798
R408 0.00689 3.22433 R20B 0.01902 4.21186
R90B 0.00706 3.84090 R30B 0.01513 3.45498
R110B 0.00725 3.29346 R40B 0.01079 2.79612
R120B 0.00883 3.99281 R100B 0.00876 3.32063
R140B 0.00719 3.60512 R120B 0.00835 3.33610
R160B 0.00571 2.79514 R1408 0.01261 5.63062
R1808 0.00563 2.83298 R1808 -0.01275 -8.14475
<Table 3>°l 4] YEl Case 29] % -0l = Case 13} H] 523t G448 Holar gtk ey A3
255 A3 <Table 4>¢F <Table 5>9] Case 3, Case 4914 HEl}= Aoz 28 +5
< 98 SR SRS SAAFI} 24 DA a% gelat 5 Uk ol By 7ol
AHEEE 7 BEas AR Bol vy wlie] el didelth
<Table 4> Regression Coefficient of Multiple Linear Regression Analysis Model for Case 3
Case3(When Water Level Raising) Case3(When Water Level Drawdown)
Independent Regression t Independent Regression t
Variable coefficient Variable coefficient
Constant 0.03252 1.81996 Constant 0.21256 12.59118
HOB 1.45128 31.59315 HoB 1.59750 23.89713
H608 -0.60861 -9.85377 H608 -0.99134 -10.73070
H1808 0.13366 4.42034 H1208 0.25034 7.33078
Rd0B 0.00439 3.92522 Rd0B 0.01101 5.87794
Ri60B 0.00403 4.22542 Rd60B 0.00885 5.57359
Ri120B 0.00549 5.60492 Rd1208 0.00404 3.99201
Ro0B 0.00388 3.96432 R01208 -0.00399 -5.48226

Case2(When Water Level Raising) Case2(When Water Level Drawdown)
Independent Regression t Independent Regression t
Variable coefficient Variable coefficient
Constant 0.01036 1.48560 Constant 0.16749 22.67847
HOB 3.12469 27.82761 HOB 2.87031 29.61488
H108 -0.91917 -4.72444 H20B -0.41075 -2.19338
H20B -0.76264 -3.89211 H30B -0.77948 -4.11540
H308 -0.60136 -4.92378 H408 -1.09528 -7.06572
H1708 0.15596 12.59731 H100B 0.49340 7.82174

<Table 4>¢] Case 6(F%)olA = =
AA 79-% RoOol SHHFR Hg s
}$-2kel Ri02 A 7% 1, Ri60, Ril200]

O\I
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<Table 5> Regression Coefficient of Multiple Linear Regression Analysis Model for Case 4

Case4(When Water Level Raising) Case4(When Water Level Drawdown)
Independent Regression t Independent Regression t
Variable coefficient Variable coefficient

Constant 0.00637 0.93746 Constant 0.26114 24.86960

HOB 3.01905 26.69465 HoB 3.53339 23.88430

H108 -0.91569 -4.66302 H20B -1.00363 -3.70550

H508 -0.18847 -2.34552 H80B 0.59606 3.18911

H1608 0.18278 12.08333 H1008 0.44291 2.99392

Rd0B 0.00751 4.64257 H1308 -0.41795 -5.06793

Rd108 0.00520 3.08261 H1708 0.16513 6.38046

Rd208 0.00475 2.86886 Rd0B 0.01222 2.3439%6

Rd90B 0.00450 3.18203 Rd20B 0.01437 3.04512

Ri20B 0.00437 2.75951 Rd1008 0.01172 3.91855

Ri130B 0.00411 2.83329 Ri10B 0.01766 4.68727

Ri150B 0.00379 2.42425 Ri1708 -0.00716 -3.95129

Ri160B 0.00572 3.59644 Ro0B 0.02285 4.13976

Ri180B 0.00779 5.28770 Ro10B 0.01765 3.20027

Ro0B 0.00703 4.68987 Ro1708 -0.00599 -3.12181
<Table 5>¢] Case 49 ZF-oll= 7 ¢HF#Z 20 wWeps] o F Azt tig AZHEE o 3ol
gEtE 2S dea gou, e §9 Wt F¢He Agstel B FEE A
AT e R A FH RE dRon Ad eAT ASFEA BAY Ao

2 ®Holdh,

3. Z@s ol&% e[vl= At

ool AAEL Fotel 05 F99 0F FABZL Aol U AN 595 A
33 ARF e FH5n HANA5E ek 919 <Table 2>~<Table 5>014 Wi s}
2ol 2 S8 olgte] 25 AR FANES d3se BANS ARY 5

H-E] Case 47hA ZF AP AIZE 60+, 1203 2 180& ol & 3] AAFE
olgsto] BANS AFE ¢ Ao, FAdS ARG 75 AdE U] skl A
B A el 2013 780l 2T AHFE AHEsslen <Fig
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sk 9 e AR=E Bkl AN 59 ARARACDISE BEAFLOA
(RMSE), & 714 (NSEC), B &4t AA4MAD), @749l ¥4 Ade Fdste B dnaq
o #3 Witgkel W(RAD)SH L& BAARLE Agsle] 2t QAN B 95 2
A% AN <Table 6>0 ERNLAT

<Table 6> Values of Statistics Index for Prediction Results from Each Case

PrEd'cTti'r‘:; Lad | ororistics Index Casef Case? Case3 Cased

ACD 0.99266 0.99566 0.99277 0.99470

AMISE 0.08478 0.0702 0.08415 0.07659

60min. NSEC 0.99405 0.99597 0.99414 0.99530

MAD 0.05571 0.04628 0.05735 0.05015

RAD 0.02036 0.01686 0.020%6 0.01827

ACD 0.95051 0.96866 0.94819 0.96342

RVISE 0.21316 0.18373 0.21070 0.19455

120min. NSEC 0.95987 0.97107 0.96079 0.96756

MAD 0.14552 0.12045 0.13946 0.13006

RAD 0.05264 0.04338 0.05044 0.04685

ACD 0.837% 0.91333 0.84112 0.8%15

RMISE 0.37274 0.29625 0.35337 0.31712

180min. NSEC 0.86362 0.91921 0.83192 0.90743

MAD 0.24217 0.19277 0.22797 0.21714

RAD 0.08673 0.06869 0.08164 0.07737
d EAA TS Y R AU AFEE o Aol Aot FolHFE 108 490}
=279 108 +AARE o] fohn WAL EE ol 5 499 Case 2014 714 AFwr}

,]

FRAGAF7F 0970~0.99, BTAFZ 2= 0.07lm~0.114m, E&AFE 0.975~0.996,
A @ A= 0.046m~0.073m, &340 FH NdS veEhdl= FEdduaet 35 g i
H| = 0.017~0.035, &A= 0.993~0.998 & 19 ¢

5% % 45 e gk 53
Case 2= FA 245 0.987~0.996, 3 0.071m~0.106m, & & A 0.988~0.996,
A E 2t 0.046m~0.056m, 3 A o 3 PQP A5 kel v 0.017~0.027, AF8A 5 0.994

e
0
~0.998 o2 thg el Hlste] AAHeRE FAE ¥ s Holu 35S AL & F

EEAFE 080 ool Arrt WA B0, 090 o Fol W v WA F AE AL
o% BRHEE AL 0919, ZAE 09409] G A Case 2 19 WA T
& ek Wb A4 S5 S AREE Wol: Case 29 W AWSE of

=R
Aol haiA A =9 A5S Ak A A FA3E 34 3E 7hA
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