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Analysis of Ice Regime Characteristics in the Ningxia- Inner Mongolia Reach

of Yellow River in the Recent Ten Years
WANG Fur qgiang, WANG Lei
(North China University of Water Resources and Electric Power, Zhengzhou 450045, China)

Abstract: In this paper, the characteristics of drift ice, freeze up, and break up dates were analyzed at the follow ing four stations

Shizuishan, Bayangaole, Sanhuhekou, and Toudaoguaistations, in the Ningxia Inner Mongolia reach of the Yellow River, and the

ice peak and maximum channel storage increment were also investigated. T he results showed that the ice regime characteristics

in the Ningxia Inner M ongolia reach of the Yellow River have changed significantly in the recent 10 years due to the sustaining

high temperature in the winter and reservoir control, which can be seen in the delayed freeze up and break up dates, decreasing

in freeze up duration, decreasing in ice peak flow, increasing in channel storage, and decreasing in the frequencies of ice dam and

ice jam. T he research can offer guidance on the mitigation of ice disasters in the Ningxie Inner Mongolia reach of the Yellow

River.
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Table 1 Ice regime and disaster characteristics ofeach section in Ningxia Inner Mongolia reach of Yellow River
- ke ok KR IEJ) Bk
L A W (%) BRIREL WHI(%) WEC WHI(%) MRORKIREC WHI(%) kB HBI(%) MOKRE HWHI(%)
BN 11 47.83 9 45 29 9.01 9 13.43
B0 4 17.39 3 15 34 10. 56 11 16. 42
B0 3 13.04 3 15 53 16. 46 16 23.88
B0 41 12.73 9 13.43
B0 1 4.35 1 5 165 51.24 22 32.84 1 100 1 100
T B0 4 17.39 4 20
AL 23 100 20 100 322 100 67 100 1 100 1 100
‘J‘E:NWE’EN FoR T - AW B0 ORIl — W h, B0 R - IR ), WTBLO R = - W B W B0 FoRiB R E- SkiEd,
B0 2o k@ LR .
2 19500 1951 2000/ 2001 N N
2 Table 2 Characteristics of drift ice, freeze up,
2.1 FNEZH4AE AT and break-up dates from 1950/ 1951 to 2000/ 2001
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Table 3 Lasting days of ice cover in the Ningxia Inner

Mongolia reach and main stations
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1950/ 195+ 2000/ 2001 -2 60 93 108 100 117
1950/ 195+ 2000/ 2001 & 20 49 72 53 76
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Table 4 Ice peak flow al main stations during the break up period
m?/s
ki PN T/ FFIT M H
- Vi OWMBUER R LBUER PETIM
AW 1700 1967 422 1997 593
CLE ) 1890 1956 462 2000 654
A 1 2220 1967 435 2000 818
DS L] 3500 1968 1000 1958 811
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Table 5 Three times of ice regime in Ningx ia Inner M ongolia reach in recent ten years
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Table 6 Characteristics of tem perature in recent ten years
(C)
Ao AW L BEmEm)
WA wOME P ROKE RAME P
11 22 - 18 1.7 21 - 22 0.5
12 12 -24 -5.1 13 -27 -6.7
1 10 -27 -8 9 - 27 -10.1
2 18 -24 -3 18 -25 -4.8
3 28 - 15 3.8 25 - 19 1.8
T3 18 - 21.6 - 2.1 17.2  -24 -39
i — PalEZ)
WA RME P ROKE RAME PEIE
11 20 - 20 -0.3 20 -23 -1
12 9 - 26 -173 9 - 32 - 8.7
1 7 -28 -10.7 6 - 33 - 12.4
2 16 - 25 - 5.4 17 - 33 - 6.5
3 23 - 19 1.3 24 - 21 1.2
“FI 15 -23.6 - 4.5 15,2 -28.4 -5.5
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Fig. 1 Characteristics of temperature in recent ten years
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Table 7 Lasting time of ice cover at main stations

in recent ten years

d
HHE I gt LWL EEEd) = ks
2001/2002 2010/ 2011 ~F-¥3 43 78 101 92
2001/2002 2010/ 2011 &5 26 61 88 81
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1950/ 195+ 2000/ 2001 ~F 1) 60 93 108 100
3.4 FEMAE

e 8 3 ] 7 5% ] B I W B S5 vk Al DLE H, 2001/
2002 fF~ 2010/ 2011 45 A Bt EUEE iy 8l =380 ol 11 RSkl
PP 3 & 4 B b AR SRR/ 14 mP/s. 118 mY/ 5,68
/s 181 m3/ so =31 Y] 11 5 50 e oK V] 3 0 v £ BRLAE
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Table 8 Statistics of flow discharge during break up period

in recent ten years

m’/ s
110 AFIFi g MG EEmE e SkIE )
2001/ 2002 2010/ 2011 gk 678 680 920 1200
2001/ 2002 2010/ 2011 g/ 490 350 554 589
2001/ 2002 2010/ 2011 ¥4 579 536 750 811
1950/ 195 2000/ 2001 -4 593 654 818 892
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2 1990 - 2010

Fig.2 Variation of channet storage increm ent

in Ningx i Inner Mongolia reach from 1990 to 2000
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