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Variation laws of ice regime and intelligent coupling forecast
model in the Inner Mongolia reach of the Yellow River
YUAN Xtmin, FENG Guo na, TIAN Fu chang, XUE Werr yu
(State K ey Laboratory of Hydraulic Engineering Simul ation and Saf ety, Tianjin University, Tianjin 300072, China)

Abstract: Due to the special geographical position, hydro meteorological conditions, and river course characteristics, ice flood ak
most occurs every year in the Inner Mongolia reach of the Yellow River. The meteorological and hydrological data at the main
controlling stations in the Inner M ongolia reach were analyzed, which suggested that the temperature and flow discharge irr
crease in recent years, the ice run date and freeze up date push back while the break up date brings forward, and the maximum
ice thickness thins obviously.In this paper, the appropriate prediction factors were selected by the correlation analysis. Ice re
gime intelligent coupling forecast model was built using the neural netw ork method based on the genetic algorithm. The model
was applied to forecast the ice run date, freeze up date, and break up date at t he Bayangaole station in the Inner Mongolia reach.
The forecast results obtained from different models were compared, and it showed that the multiple linear model, BP model, and
GA- BP model have high passing percentages, which are 80%, 86. 7%, and 93.3%, respectively. GA- BP model has the highest
forecast accuracy and can provide the critical support for the prevention of ice disasters in the Inner Mongolia reach of the

Yellow River.
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Fig. 1 Watershed of Inner M ongolia reach of the Yellow River
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Fig.2 The terr day annual average temperature
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Fig.3 The terr day annual average flow discharge
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Fig.4 The annual average ice run date, freeze up date, and break up date
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Fig. 5 The highest ice thickness of each year
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Tab.1 Model parameters
525 Y Ema 3
LPNE 2T 4 4 5 5
AN =2 U EAP Ve 1 1 1
et B0 oA 4 10 11 18
Tl R A 60 60 60
b SRR 300 300 300
28 2 XM 0.2 0.2 0.2
LI R 0.05 0.05 0.05
— R puEE S 0.01 0.01 0.01
P SN IR ¢) 8000 10000 8000
H b R $0R 2 0. 001 0.001 0. 001
2
Tab.2 Forecast results at the Bayangaole station
GA-BP Zugkrt BP
S . %H;mg : il 7 iR : iR
ik 2T Wi A il 2
fiird &k fH/d &4 ffH/d &%
2000- 2001 39 32 & 29 A 33 2
- 2001- 2002 34 34 & 32 & 36 2
il 2002- 2003 37 35 & 33 & 37 =2
2003- 2004 35 34 & 29 A 34 7
2004- 2005 25 28 & 30 & 32 2
2000- 2001 62 57 & 66 57 2
2001- 2002 42 44 49  F 50 1
£ R = H 5
i 2002- 2003 53 51 & 52 & 54 7
2003- 2004 49 48 = 48 R 48 2
2004- 2005 58 53 & 52 & 54 2
2000- 2001 37 37 & 38 & 30 2
. 2001-2002 23 26 25 R 25 7
%ﬁ 2002- 2003 34 32 & 34 & 27 i
2003- 2004 35 35 & 37 & 38 2
2004- 2005 45 44 & 43 & 45 2
3
Tab.3 Allowable errors for each forecast element
T/ d <2 3~5  6~10 11~ 13 14~ 15 > 15
VFAl iR 26/ d 1 2 3 4 5 7

HI 2 4 W, 22 JUE PERERY (K) £ 4% 3380 80% , BP £
TR A% I 86 7% , G A BP BRI F 45 ks % 45(H 93. 3% .
e A 205 SR PR FALARORS 32 i T 2 TG AR 2, PR A 205
MG, B BP BERY AR 22 (RN 5 I NBHLHIE R, 5%

4

Tab.4 Model test results at the Bayangaole station

GA-BP % e BP
FE Y A e

biRz-J - R I R IV R i = B P S I Tt~ R P R

G E(%) 100 100 80 60 80 100 100 80 80
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