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The LSSVM Method to Forecast the Break up Date of the TouDaoguai Station along the Yellow River
YU Guo ging"?,LI Shuxia'?, TIAN Zhi zong'?
(1. Yellow River I nstitute of Hydraulic Research, YRCC, Zhengzhou 450001, China;
2. Research Center on Levee Saf ety Disaster Prevention, M WR, Zhengzhou 450001, China)

Abstract: A ccording to the analysis of measured ice data, the paper pointed out that the evolution of the ice sheet thickness can
be used as the main basis for forecasting t he break up date at the TouDaoguai station along the Yellow River, and t he persistent
and cumulative effects of temperature and flow during the freezing period are also important factors which affect the timing of
break up date. A new method to forecast the break up date using the data mining technology( DM) and least square support ma
chine(LSSVM) was presented in this paper.The LSSVM model was used to predict the break- up dates at the TouDaoguai sta
tion in 2010,2011, and 2012, and the results showed that the method can predict the break up date on any date of ice sheet
thickness observation during the frozen period, w hich can expand the forecast period effectively. Furthermore, the predicted val
ues of break up date before March 6th met the requirements of the allow able prediction error rate. An average value method of
forecasting the break up date was proposed according to the characteristics of volatility change in the prediction error produced
by the LSSVM model, which can improve the prediction accuracy significantly.
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Fig. 1 Theice thickness process at the TouDaoguai station since 2002

TR T A G IIR T  AKRE  5HAR DT P  R A
R I A7 A, R BT b e B K 55 R R I R SRk
TR H IR . SLIE PR uE 1986 - 2012 £E KUK 8 br A8
A FR (L 2) SR, TR IR, AR i KAL) AR 2
WA, L SRR I S S TR A R R, R
IR Ay ) 303 R ek B, T KA 3R IR FRAEI it A . <
L R A TR 2 o R O PN 1 UK SRR LA R A R A Y
S, DR I, R K % UK 3 JE I S I AR i KA
Y SRS E- AL PIRTINE R TIO PS5 b A T I BZ A - £ R v
8B 1 P9 1K B4 B R B

2 1986 - 2012
Fig.2 Schematic diagram of variation of ice

indicators between 1986 and 2012
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Fig.3 Schematic diagram of construction periods
of break up dates for the average indicators and

accum ulative indicators at the Toudaoguai station
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Table 1 The partition scheme of dataset using LSSVM to forecast
the break-up date at the TouDaoguai station
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Fig.4 The break-up date error curves from
2009 to 2010 according to scheme 1
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Table 2 The forecasting results of break-up date at the T ouDaoguai station
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2016 01-01 2016 03-28 4 2016 1216 2011-0323 4 201F12 21 201+03 18 -2
2016 01- 06 2016 0326 2 2010 1221 2011-0321 2 201F12 26 201+03-20 0
2016 01-11 20160325 1 20106 1226 2011-0322 3 20120t 01 201+ 0322 2
2016 01- 16 20160323 -1 201+ 001 2011-03 20 1 20120F 06 201+0323 3
2016 01-21 2016 03-24 0 201F 0F 06 2011-03 21 2 20120F 11 201+0322 2
2016 01-26 2016 0324 0 201+ 0F 11 2011-03 18 -1 20120F 16 201+03-20 0
2016 02-01 20160322 -2 201+ 0F 16 2011-03 18 -1 20120t 21 201+03 19 -1
2016 02- 06 20160323 -1 201F 0F21 2011-03 16 -3 20120F 26 201+03 17 -3
20160211 2016 0322 -2 201F 0F26 2011-03 17 -2 201202 01 201+03 16 -4
20160216 20160325 1 201+ 0201 2011-03 16 -3 201202 06 201+03 17 -3
2016 02-21 20160322 -2 201F 02 06 2011-03 18 -1 201202 11 201+03 19 -1
2016 02-26 20160322 -2 201F 0211 2011-03 17 -2 201202 16 201+03 18 -2
2010 0301 20160324 0 201F 02 16 2011-03 19 0 201202 21 2010319 -1
2016 03- 06 2016 0327 3 201F 0221 2011-03 18 -1 201202 26 201+03 19 -1
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2016 03 16 20160326 2 201F 03 06 2011-03 17 -2 201203 06 201+ 0319 -1
2010 0321 20106 0326 2 201F 03 11 2011-03 13 -6 201203 11 201F0323 3

201F 03 16 2011-03 10 -9 201203 16 201+0321 1

201F 0321 2011-03 11 -8
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Table 3 The break up date results using the average value method
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Fig.6 The break-up date error curves from 2010- 2011 319 319 0
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SR RN 3 N R0 4R 05 5 A Sy R, FE v s SR M3 7% MR 3, N LSSV M AU dab ok 301 2% K =5 )5 68 M)

KR E B e 153



F 11 % 68 H - MACE G AF R 2013 F % 55

FA P00 Fe] B 5, LA 3 A 1 B o2& SRR (8046 5E T
TT L ST TRUINEL IR, FoU DS L S B v, WU AF 4 e L T
WRZE TR R

4

(1) AR X S DA B % 2B, DK 55 5B R 5 Sk T
Py FEI W0 BB TR 3R, o W10 R I XK 2R
JEJE I RR S RN B R A P TR) 2 5w ST ) H R
Pt N H B 2 B AR & T RFERIR RS R R RIS
PR F2 48 200 4R, AR R 73 5 AT — UK 35 )5 B0 5 H S 15
F 1 AT H AL, A BT T T

(2) AR B 42N ] LSSV M SHdxt i3 2010
AF.2011 A AN 2012 4F T H 3T 45 SR B, 0 i 2= i
SPEARAL, BBk M 3 0 1 H T % 2 A K D,
ot 3 A0y 2 B R ZE AR A TR, 2N 3 A 4 JE iR ZE 4]
[ERTE DN

(3) AR FFI ST 035 22 ik 3l P AR (K A, R T
IS P 5L V25 4 8 A HE T Tl ) SO T00 00 L 1Y) 5 24 8 T ¥l L 30
TR, BRI A3 H W15 55— A 0K E5 55 & 5 128 e A,
PL3 H 1 H 2R, K1z i IR Be I D o m die s qE , 18
it KN FET H R TONAE . 45 SR T, FFIT E S T000RS
SO i, TR A VR AR SR R IR

(References) :

(1] SEAE B A S Bk s s 23 A B UK A A SRS SR ASE 2
W[ D] . FERIER: P S0 R K 2, 2009. (FENG Guo hua.
Research on the Analysis of Ice Slush Feature and the Predic
tion Model of Ice conditions Information in Inner M ongolia
Reach of the Yellow River[ D]. Hohehot: Inner Mongolia Agrr
cultural U niversity. 2009. (in Chinese) )

(2] ZER %, W E A S Sk 0 b (0K FIUE R i TR 5 20T
FE[J]. W5 K F. 2008, (4): 35. (LI Yu jiao, HU Jun,
YANG Guowei. The Forcasting Method of Warning Flow in
the TouDaoguai Station along the Yellow River[ J]. Inner Mo
golia Water Resources. 2008, (04): 3 5.(in Chinese) )

[3]  AI3RUA, EB BRAK. STDKBERIT ST M) . 46 e BT AR i
11, 2002. (KE Sirjuan, WANG Min, RAO Sir giu. Research on
the Yellow River Icel M ]. Zhengzhou: Yellow River Conservar
cy press, 2002. (in Chinese) )

[4]  BRAELE, AT 3RO, SO PR TR T EEVEIR[ C) . M : ST K] H
Ji4t, 2000. (CHEN Zarrting, KE Surjuan. Riview on the Ice
Forecasting Methods of the Yellow River[ C]. Zhengzhou:

154+ Kk B EF B

Yellow River Conservancy Press, 2002. (in Chinese) )

S AU, BB FLOIR, 5. H0 L0 R R M
FARACK P2 B3 e IR BERT 5[ R . BT 7K F) 2% i 2x 7K SCJR), 1998.
(KE Surjuan, CHEN Zairting, LV Guang di, et al. The Practr
cal Ice Forecasting Mathem atical M odel and the Ice Flood Corr
trol Dispatching for Reservoir Optimization in the U pstream of
the Yellow River[R]. Hydrological Bureau, YRCC, 1998. (in
Chinese) )

[6] B[ ZKANZE 5y 22 K SCJ). BT 7 S8 3] BEOK A T AR e B AR 35
[R]. B KR 2 51 27K 3CJR), 2006. (Report of the Tce Forecas
ting System on the NingXia Inner M ongolia Reach along the
Yellow River[ R]. Hydrological Bureau, YRCC, 2006. (in Chr
nese) )

(7] E¥, TR, J0KEE, &5 A4 28BS TE S0 T 58 ] Br Uk
iR TN [ J]. K A AR, 2005, 36 (110): 1204 1208.
( WANG Tao, YANG Karlin, GUO Yongxin. Application of
Artificial Neural Networks to Forecasting of River Ice Condr
tion[ J]. Journal of Hydraulic Engineering, 2005, 36( 10) : 1204
1208. (in Chinese) )

[8] MIFAR, X2, 25 HESF. TIE DKEERIBEFUL T]. AR AR REEOR,
2002,33(10):40-47. ( YANG Karlin, LIU Zht ping, LI Gur
fen. Simulation of the Ice Jam of River[ J]. Water Resources
and Hydropower Engineering, 2002, 33( 10): 40-47. ( in Chr
nese) )

[9]  BRSFE, BT822 DK PR BORI LI M 22 45 BP J7ik[J]. /KA

241, 2004, (6): 114 118. (CHEN Showr yu, JT Hong lan. Fuzzy

Optimization Neural Network BP Approach for Ice Forecasting

[J]. Journal of Hydraulic Engineering, 2004, ( 6): 114 118. (in

Chinese) )

TP 2% IR N 5E B VSR 43 A A A I 3T ] S TR AR AT
?i[ D). P ZE R LK 2%, 2002. (JT Hong lan. Factor Analysis

[10]

for Ice Flood and Mmodel Research for Freeze up Time and

Break-up Time in the Inner Mongolia Reach of the Yellow

River[ D]. Inner M ongolia Agricultural University, 2002. (in

Chinese) )

ZEAT, Wy A8, BN 7 FE TSR R AL SVR RSB TR

WOTE[ )] KIEHE TR 24, 2006, (2): 272275. (LI Ya

wei, CHEN Shouyu, HAN Xiac jun. Yellow River Ice Flood

Prediction Based on SVR[J]. Journal of Dalian University of

T echnology, 2006, (2) : 272 275. (in Chinese) )

[12] X547, MTEA. Bz T ios oy ik —3CRem AL M. b
5 BH# R AL, 2004, (DENG Nar yang, TTAN Ying jie. Supr
port Vector Machine a New M ethod for Data mining[ M]. Ber
Jing: Science Press, 2004. (in Chinese) )

[11]



