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Fig.1 The geographical map of Haibowan reservoir
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Tablel The planned and actual freeze-up
flow in Inner Mongolia reach since 2004

"G ERIEN E SCPRER Zixy 2 (A
AR
/m3.s7 /m?.s /m3.s7
2004~2005 600 787 187
2005~2006 600 671 71
2006~2007 600 827 227
2007~2008 550 559 9
2008~2009 550 589 39
2009~2010 600 642 42
2010~2011 600 656 56
2011~2012 650 713 63
2012~2013 700 898 198
2013~2014 700 754 54
2014~2015 650 695 45
2015~2016 550 550 0
2016~2017 450 463 13
2017~2018 550 528 22
20%4%2{%?3 615 710 95
20;4%2{%?7 550 569 20
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Table3 Unfrozen condition in lower reaches of Haibowan
reservoir since its operation

b r@%ﬁ?aﬁﬁﬂ f&%{%—lﬂ%%%@
TR Fkm o BEREA K /km
2014~2015 53 34
2015~2016 61 26
2016~2017 45 42
2017~2018 64 23
2014~2017 4E¥(H 56 31
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Table2 The operation of Haibowan reservoir during the key period of breakup in Inner Mongolia reach since its employment

. CARGINER "] TNV TR G s T 1A
CER N ST Bt FIKFFIR H FHKES R H I EKE10m? PR E R A /M. s
2014~2015 3A1H 3H24H 3A1H 3H22H 1.81 99.6
2015~2016 3A12H 3H24H 3A11H 3H22H 1.19 125.0
2016~2017 2H25H 3H2LH 2H28H 3H21H 1.01 55.7
2017~2018 3A3H 3H18H 2H24H 3H18H 1.63 85.9
2014~2017 4F31H 1.41 91.6
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Table4 Comparison of ice-flood characteristics of Bayangaole
station before and after the operation of Haibowan reservoir

BRI W B IR g B RKR
I°C Hi HE B X% X% fem

2001~2013 -2.8 12.08 1223 3.01 15 69 50

At B

2014~2017 -2.9 1214 103 3.04 20 61 49
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Fig.2 Change of temperature and ice thickness
in Inner Mongolia reach since 2001
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Table5 Ice runs presence indexes of Inner Mongolia reach in the year of freeze-up flow over 500m%s since 2001
i vk ﬁ‘/i‘ﬁ H Zi‘EI H Ziﬁﬁ%ﬁ H ‘/iﬁﬁf H =i A7 ’%‘M%E%ﬁz{—ﬁ %H
H¥5/C FARSIR/C AR H BARC Jit/miest SR/ C

2001~2002 11.25 -7.3 -11.0 -7.3 676 -11.6
2003~2004 11.22 -4.1 -9.4 -5.5 502 -11.0
2004~2005 11.24 -6.5 -10.0 -6.5 728 -28.8
2005~2006 11.28 -1.0 -5.0 -2.9 683 -17.4
2006~2007 11.30 -6.8 -8.9 -7.4 839 -26.2
2007~2008 11.27 -5.5 -12.0 -5.5 625 -11.1
2009~2010 11.15 -11.9 -15.0 -11.9 596 -115
2010~2011 11.24 -45 -10.0 -4.5 548 -115
2011~2012 12.04 -4.0 -8.0 -6.5 766 -22.2
2013~2014 11.27 -6.8 -10.0 -6.8 638 -35.5
2014~2015 11.30 -7.3 -11.0 -7.3 782 -35.0
2017~2018 11.18 -8.8 -16.0 -8.8 688 -35.3
2001~2013 11.26 -5.8 -9.9 -6.5 660 -18.7
2014~2017 11.24 -8.0 -135 -8.1 735 -35.2
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Table6 The freeze-up indexes of Inner Mongolia reach in the year of freeze-up flow over 500m%s since 2001

A AN HEEN RNt EE AR %iﬁ%%goc ﬁfﬁﬁf E@;ﬁ/‘i L
2001~2002 11.25 12.06 619 -10.9 -78.3 11 -10.9 (IS
2003~2004 11.22 12.07 581 -12.0 -96.8 15 -12.0 (DS
2007~2008 11.27 12.11 559 -8.1 -83.2 14 -8.1 13k
2010~2011 11.24 12.11 656 -8.9 -59.7 17 -8.9 13k
2012~2013 11.16 12.01 898 -3.8 -725 15 -3.8 (IS
2013~2014 11.27 12.12 754 -6.8 -77 15 -6.8 +-puy ¥
2015~2016 11.24 12.15 550 -8.3 -128.8 21 -8.3 T F
2017~2018 11.18 12.04 528 -12.3 -121.3 16 -12.3 FupyF
2001~2013 11.24 12.08 678 -8.4 -77.9 15 -84
2014~2017 11.21 12.10 539 -103 -125.1 19 -10.3
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Abstract: The effect of Haibowan reservoir operation on ice-flood prevention and ice condition in Inner Mongolia reach of the
Yellow River was analyzed. The results show that the operation of the Haibowan reservoir enhances the ability of timely regulation
of the flow in Inner Mongolia, and the control of the freeze-up discharge is more precise. The flow is further controlled during the
ice breakup period to reduce the risk of mechanical breakup. With the increase of the outflow water temperature, the Haibowan-
Bayangaole reach becomes an unstable frozen river section with less ice and less ice disaster. Influenced by the water temperature
of outflow reservoir, the conditions of the formation of ice runs and freeze-up in Inner Mongolia reach have changed. Under the
same dynamic and river channel conditions, the accumulated negative temperature required during the formation of ice runs and
freeze-up is lower and the cold air intensity is stronger. The analysis results can provide reference for ice condition prediction and
ice-flood prevention of the Yellow River.

Key words: ice-flood prevention; freeze-up discharge; the formation of ice runs and freeze-up; Haibowan reservoir; Inner Mon-
golia reach
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