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Fig.1 Diagram of the location of Dahuofang Reservoir
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Tablel Reference dose for non-gene toxic substances
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2010~2019 4FKAK 77K EZK ot Wi 285 5 I 3% 3. 4K
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Tl 2 (M 7K PR 5% T £ b i ) (GB3838-2002) i 1T 2k
IKEFRAE | 59 (e KA BRAE 2016 4F ; JRUAF 4 {H A8
1L 75 Bl A 0.117~0.336mg/L, i & T 25K b ; oK
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Table2 Permeability of human skin to contaminant

Rk AR £ ES el A 7S i H
Kp 0.001 0.001 0.001 0.001* 0.001* 0.001 0.001 0.00004
K22 i N xi i
Kp 0.0018 0.002 0.001
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Table3 Water quality monitoring results of Dahuofang reservoir in 2010~2019

e 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 ifg
A 0.212 0.062 0.111 0.113 0.107 0.186 0.250 0.073 0.056 0.079 0.1249
£ 0.125 0.117 0.250 0.275 0.336 0.185 0.199 0.153 0.150 0.164 0.1954
#Kx10° 1.46 1.08 1.63 1.42 2.29 0.96 0.54 0.63 0.50 0.54 1.105
i 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013
e 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
iyl 0.00018 0.00233 0.00088 0.00023 0.00052 0.00025 0.00043 0.00030 0.00046 0.00036 0.00060
B 0.198 0.029 0.015 0.214 0.114 0.015 0.023 0.015 0.015 0.015 0.0653
fifi 0.022 0.020 0.032 0.029 0.023 0.015 0.005 0.018 0.008 0.005 0.0177
Vaviix:s 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
i 0.0003 0.0003 0.0004 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.00031
fif 0.0014 0.0003 0.0001 0.0012 0.0003 0.0004 0.0005 0.0006 0.0006 0.0005 0.00059
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Table4 Personal risk of health hazards from genotoxicity
substances (from drinking Water)

AR SEEX10° FEx107  Bhxk10® RS R°x10
2010 3.68 6.85 9.23 4.67
2011 3.68 6.85 2.24 3.97
2012 3.68 111 0.67 3.86
2013 3.68 6.85 7.91 454
2014 3.68 6.85 1.68 3.91
2015 3.68 6.85 2.75 4.02
2016 3.68 6.85 3.14 4.06
2017 3.68 6.85 4.10 4.16
2018 3.68 6.85 3.82 413
2019 4.29 6.85 3.20 4.68
DitEHIE 3.74 7.28 3.87 4.20
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Table5 Personal risk of health hazards from non-gene toxic substances (from drinking Water)

AR A0 X107 IKx10™1 R W10 S kPrx10t ex10 Ffix101 {107 RS R™107°
2010 9.82 0.94 2.18 0.80 2.43 29.68 7.08 4.01 1.85
2011 2.88 0.87 1.62 1.05 243 4.37 6.28 4.01 1.46
2012 5.15 1.87 243 3.95 2.43 2.26 10.34 4.01 2.50
2013 5.24 2.06 212 1.03 243 32.05 9.17 4.01 2.97
2014 4.97 2,51 343 2.32 243 17.02 7.35 4.01 3.27
2015 8.62 1.38 143 1.10 2.43 2.24 4.81 4.01 1.98
2016 11.57 1.49 0.81 1.94 243 3.37 1.60 4.01 2.09
2017 3.38 1.14 0.93 1.35 243 2.24 5.88 4.01 1.69
2018 2.60 122 0.75 2.06 2.43 2.24 241 4.01 1.63
2019 3.68 1.23 0.81 1.63 2.43 2.24 1.74 4.01 1.74
ifg 5.79 1.47 1.65 1.72 243 9.77 5.67 4.01 212
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Table6 Personal risk of health hazards from genotoxicity substances (dermal exposure)
A X107 =107 1107 SAKEx10°
ARRE
T -1 FHB -1 FHB -1 FHB £t
2010 1.87 6.37 1.74 5.92 424 14.43 2.32 7.87
2011 1.87 6.37 1.74 5.92 1.03 3.50 1.99 6.78
2012 1.87 6.37 2.83 9.65 0.31 1.05 1.93 6.57
2013 1.87 6.37 1.74 5.92 3.63 12.33 2.25 7.66
2014 1.87 6.37 1.74 5.92 0.77 2.62 1.97 6.69
2015 1.87 6.37 1.74 5.92 1.26 4.28 2.01 6.86
2016 1.87 6.37 1.74 5.92 1.44 4.90 2.04 6.92
2017 1.87 6.37 1.74 5.92 1.88 6.38 2.08 7.07
2018 1.87 6.37 1.74 5.92 1.75 5.95 2.07 7.03
2019 2.19 7.43 1.74 5.92 1.46 4.98 2.35 7.99
PIECSS[iEN 1.90 6.48 1.85 6.29 1.78 6.04 2.10 7.14
RT REBSVWREREENARE (FHREE)(a)
Table7 Personal risk of health hazards from non-gene toxic substances (hands exposed)
AERE HAAXI0R Fx10™ R x107%3 tx107 EHAkrx108 Y K Wyx1074 Rx102 fhx1072 B <10
2010 2.50 2.38 5.56 4.08 6.18 2.05 7.56 1.80 3.73
2011 0.73 222 413 4.08 6.18 26.63 111 1.60 2.74
2012 1.31 4.76 6.19 4.08 6.18 10.05 0.57 2.63 5.39
2013 1.33 5.24 5.40 4.08 6.18 2.62 8.16 2.33 6.58
2014 1.27 6.40 8.73 4.08 6.18 5.90 433 1.87 7.34
2015 2.19 352 3.65 4.08 6.18 2.81 0.57 1.22 4.06
2016 2.94 3.79 2.06 4.08 6.18 4.95 0.86 0.41 434
2017 0.86 2.90 2.38 4.08 6.18 3.43 0.57 1.50 3.33
2018 0.66 2.86 1.90 4.08 6.18 5.24 0.57 0.61 3.17
2019 0.94 3.13 2.06 4.08 6.18 4.14 0.57 0.44 3.45
P AR 1.47 3.72 421 4.08 6.18 6.78 2.49 1.44 4.41
*8 REBUWREREENANK(£HREE)(a)
Table8 Personal risk of health hazards from non-gene toxic substances (all exposed)
AERE HAAXI0 Fx10™ R x107%3 tx107 Ekrx108 Y K Wyx107 Rx102 fhix1072 B <10
2010 8.50 0.81 1.89 1.39 2.10 0.70 25.69 6.13 1.27
2011 2.49 0.76 1.40 1.39 2.10 9.05 3.78 5.44 0.93
2012 4.46 1.62 2.10 1.39 2.10 3.42 1.95 8.95 1.83
2013 454 1.78 1.83 1.39 2.10 0.89 27.74 7.93 224
2014 4.30 217 2.97 1.39 2.10 2.01 14.73 6.36 2.50
2015 7.46 1.20 1.24 1.39 2.10 0.96 1.94 4.16 1.38
2016 10.01 1.29 0.70 1.39 2.10 1.68 291 1.39 1.48
2017 2.92 0.99 0.81 1.39 2.10 1.17 1.94 5.09 1.13
2018 2.25 0.97 0.65 1.39 2.10 1.78 1.94 2.08 1.08
2019 3.18 1.06 0.70 1.39 2.10 1.41 1.94 1.50 1.17
P AR 5.01 1.27 1.43 1.39 2.10 2.31 8.46 4.90 1.50
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Health Risk Assessment of Water Quality in Dahuofang Reservoir
WANG Yongdong, XIA Chunlong

(Fushun Hydrologic Bureau of Liaoning Province, Fushun 113005, China)

Abstract: Through the health risk assessment model, the health risk caused by drinking water route and dermal exposure in water
source area of Dahuofang was evaluated. The results show that the health risk of water route is higher than that of dermal
exposure. And the health risk of genotoxicity substances is higher than that of non-gene toxic substances. The health risk of
genotoxicity substances are as follow: chromium (Cré*)>arsenic>cadmium; in the non-gene toxic substances, fluoride is the highest
health risk and volatile phenol is the lowest, while non-gene toxic substances are the negligible health risk. Therefore, the total
amount control of genotoxicity substances need to be emphasized and the purification of drinking water should be strengthened.

Key words: water quality; assessment of health risks; Dahuofang Reservoir
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Assessment of Drought Characteristics for the Semiarid Western Heilongjiang Province

Mahmoud M. Hassanien*?, HUANG lJinbai!, WANG Bin®, GU Zhun?

(1. College of Hydraulic Science and Engineering, Yangzhou University, Yangzhou 225009, China; 2. Ministry of Water Resources
and Irrigation (MWRI), Assiut 71515, Egypt; 3. College of Water Conservancy and Civil Engineering, Northeast Agriculture
University, Harbin 150030, China)

Abstract: Research on the regional climate change has a great significance in protecting the regional ecological environment and
sustainable development. The main objective of this study is to assess the main characteristics of drought for the semiarid western
Heilongjiang Province. The Standardized Precipitation Index (SPI) and the Standardized Precipitation Evapotranspiration Index (SPEI)
were estimated for various time scales (1, 3, 6, 12, and 24 months) using the meteorological data of six stations in a time span of
1961-2015. Linear Regression Analysis Models (LRA) were developed to evaluate the impacts of the main meteorological factors on
precipitation and the linear fitting degree between SPI and SPEI. The results indicate that (1) SPI and SPEI for different time
scales exhibit the similar change processes, that show slight wetting trends; (2) the evaluation results of extreme meteorological
events are consistent with the years of historical extreme meteorological events in the study area; (3) SPI and SPEI are more
suitable for drought assessment for a time scale of 12 months; (4) temperature has the greatest impact on precipitation among the
temperature, solar radiation, humidity and wind speed; (5) the fitting degree between SPI and SPEI of time scale of 12 month is
more than 80%.

Key words: Western Heilongjiang; drought; Standardized Precipitation Index (SPI), Standardized Precipitation Evapotranspiration
Index (SPEI)



