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Fig.l The Hunhe River basin and river system distribution
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Tabell The water resources ecological footprint, capacity. deficit and surplus of the Hunhe River basin in the various years

A A K R AT K 2 A B K 1 KEEESRME  KEHEERRN KEBAESAT KREBEELSRN
2005 7.98 1.26 0.15 9.38 6.83 255 -
2006 8.37 116 0.26 9.79 405 5.74 -
2007 8.54 117 0.34 10.04 361 6.43 -
2008 8.44 1.07 0.33 9.84 3.86 5.98 -
2009 8.25 1.04 0.35 9.63 3.19 6.44 -
2010 8.52 1.04 0.34 9.89 11.46 - 1.56
2011 8.27 1.03 0.51 9.82 4.46 5.36 -
2012 i £ | 1.10 0.47 9.27 8.30 0.98 —
2013 7.55 L1 0.52 9.19 7.40 1.79 -
F2 BARBHEAHKEBRERRT ETKEN EXFKFRR hm¥ A

Tabel2 The water resources ecological footprint, capacity, deficit and surplus per capita every year in the Hunhe River basin

4y gl AFETR AFER SSES 3 A9k ¥t i K ¥ i N E K Vi
F A2 FHK f2 i K 2 35 e 2 B3 e 5 KA ) 4 B K F kA BA

2005 0.60 0.09 0.01 0.71 0.51 0.19 —_
2006 0.63 0.09 0.02 0.73 0.30 0.43 —
2007 0.64 0.09 0.03 0.75 0.27 0.48 —
2008 0.62 0.08 0.02 0.73 0.29 0.44 —
2009 0.61 0.08 0.03 0.71 0.24 0.47 —
2010 0.62 0.08 0.02 0.73 0.84 — 0.11
2011 0.60 0.08 0.04 0.72 0.33 0.39 e
2012 0.56 0.08 0.03 0.67 0.60 0.07 —
2013 0.55 0.08 0.04 0.66 0.53 0.13 —
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Fig.2 The water resources ecological footprint in the Hunhe River

basin over the years
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Tabel3 The water resources ecological footprint per 10" Yuan
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GDP in the Hunhe River basin over years

A GDP/JT gt Ji 7€ GDP 7K %% U8 A 245 A ik /hm?- J3 T
2005 45702076.01 0.21
2006 51094920.98 0.19
2007 57124121.66 0.18
2008 63864768.01 0.15
2009 71400810.64 0.13
2010 79826106.29 0.12
2011 89245586.83 0.11
2012 99776566.08 0.09
2013 111550200.9 0.08
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Assessing Utilization of Water Resources in Hunhe River Catchment Based on Ecological Footprint
WANG Xiuying, LIU Heping

(Hydrology Bureau of Liaoning Province, Shenyang 110003, China)

Abstract: The water resources ecological footprint and ecological carrying capacity in the Hunhe River catchment from 2005 to 2013 were
calculated according to the water resources ecological footprint model, and the utilization of water resources in the catchment was assessed based
on the calculated index. The results are as follows: from 2005 10 2013, the water resources ecological footprint in the Hunhe River catchment show
a non—significant downward trend, while the water resources ecological carrying capacity fluctuated and was significantly related to precipitation
in the catchment. There was ecological deficit of water resources in all the years from 2005 to 2013 but 2010, when there was a surplus. The water
resources ecological footprint index was below the range of the sustainability, but the water resources ecological footprint per 10* Yuan GDP
continued to decrease. Over all, the water resources utilization in the catchment was unsustainability, but the utilization efficiency improved
obviously and it was developing towards sustainability since 2010.

Key words: water resources ecological footprint; water resources ecological carrying capacity; Hunhe River; water resources utilization
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Advances in Water and Heat Transfer Mechanism and Snow Model
WANG Zilong, FU Qiang, JIANG Qiuxiang, WANG Xianghao
(College of Water Conservancy and Architecture, Northeast Agricultural University, Harbin 150030, China)

Abstract: Snow is a key component of terrestrial hydrological cycle and atmospheric process. which regulates the energy exchange
between land and atmosphere and plays an important role in energy balance and water and heat transfer of land surface. This
paper introduced the measurements of snow characteristic parameters and water and heat transfer mechanism of snow, classified and
summarized the existing snow models, and pointed that the suggested potentials in future studies will focus on parameterization

scheme of snow characteristic parameters, numerical simulation and scale transformation.

Key words: snow; water and heat transfer: snow characteristic parameter: snow model
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