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Abstract: The Hailar River is an important river, which plays an extremely important role in maintaining the ecological
balance in the Inner Mongolia Autonomous Region. This study selects the lower reaches of the Hailar River as the research
object (hereinafter referred to as the Hailar River). Based on remote sensing, climate, and hydrological data, we analyze
the floodplain wetlands in the lower reaches of the Hailar River in response to climate change by the inundation frequency
model analysis. The results show that the climate in the Hailar River area has presented a trend of dry and cold changes in
the past 30 years, with an averagely annual rainfall of 356.45 mm, an averagely annual decrease of 11.64 mm, and a multi
—year average temperature of —0.2 °C, an averagely annual decrease of 0.01 °C; The annual runoff shows a decreasing
trend, with an average annual decrease of 2.05% 108 m’; The Hailar River area belongs to the northeastern permafrost

region. As the temperature drops and the frozen soil increases, the snowmelt recharge runoff decreases in May, which has an
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impact on the Hailar River runoff. The rainfall from June to October directly recharges the runoff, and as rainfall decreases,
runoff reduction; The submerged areas under each submergence frequency are affected by runoff changes to different
degrees. The extremely high submerged frequency area greater than 80% is the least affected by runoff, because this area is
located on both sides of the main channel, and the 0—20% extremely low frequency area is most affected by runoff changes.
Because this area is far away from the main river, the decrease in temperature of the Hailar River leads to the increase of the
freezing time in the Hailar River area, inhibiting the generation of runoff in May, and the reduction of rainfall, resulting in
the delay of runoff from June to October, affecting the water supply of the river to the wetland of the floodplain. Insufficient
water supply in the river will cause to reduce the horizontal connection between the floodplain and the river, thereby
reducing the number of times that the river overflows out of the channel, reducing the floodplain wetland inundation
frequency, affecting the floodplain wetland inundation status, so as to serve the ecosystem in the extremely low inundation
frequency area below 20% on both sides of the river bank. The function produces an inhibitory effect. The results can
provide theoretical support for the Hailar River's ecological environment protection and water resources development and

utilization.

Key Words: Hailar River; inundation status; Landsat data; climate change; runoff changes
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Table 1 Extraction of water body accuracy, kappa coefficient and watershed area

wE e DR s R T 2 e T i
Time Precision Dally3 flow/ K appa Area/km? Time Precision Dally3 flow/ appa Area/km?
(m/s) (m’/s)

1989-05-26 70 117 0.68 32.53 2002-09-19 80 42.1 0.78 20.18
1989-10-17 75 143 0.77 39.91 2003-10-08 86 123 0.84 39.46
1990-10-20 94 249 0.92 74.56 2004-08-23 90 37.6 0.84 21.02
199-105-16 70 203 0.68 57.40 2006-05-25 94 55.4 0.92 24.25
199-108-04 88 356 0.83 76.18 2006-09-30 94 65.9 0.86 23.74
1991-08-20 92 327 0.94 49.34 2007-06-13 91 126 0.93 30.84
1992-07-05 80 156 0.72 37.21 2007-07-31 85 32 0.80 18.69
1993-05-05 90 76.6 0.89 29.06 2007-08-16 86 25.8 0.93 25.05
1994-09-13 90 133 0.91 36.91 2008-09-19 95 69.7 0.96 25.90
1994-09-29 77 184 0.76 40.83 2009-10-08 94 211 0.91 72.47
1995-05-11 80 290 0.82 86.42 2010-05-04 89 324 0.87 86.51
1995-06-28 91 381 0.88 107.15 2010-07-23 88 98.3 0.85 32.22
1995-08-15 86 111 0.84 28.77 2010-09-09 90 124 0.86 44.53
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Fig.5 Hailar’s interannual temperature changes, anomalies, and cumulative anomalies
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Table 3 Correlation between annual runoff and annual rainfall and temperature
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Fig.7 The trend of annual runoff, temperature and rainfall in the Hailar River Basin
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Table 4 Hailar 1989 and 2018 Statistical Yearbook
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Table 5 Watershed area and monthly average runoff at different times within the study time limit
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