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ecological barrier zone. Hence, the scientific risk assessment and management strategies for domestic waste treatment in
urban and rural settlements are fundamental to improving the living environment and stability of the ecological barrier zone.
Based on the quantitative measurement of the generation and treatment level of domestic waste in 4306 settlements of
Qinghai Province, this study constructed a framework of eco-environmental risk assessment by considering the hazard,
vulnerability,, and exposure factors, from the perspective of the whole process of the collection, transportation, and disposal
of domestic waste treatment system. The TOPSIS and obstacle degree model were applied to comprehensively assess the eco-
environmental risk and control obstacles of waste treatment. The results show that the distribution of domestic waste was
characterized by an overall pattern of “globally dispersed, locally agglomerated” in Qinghai Province, and the rate of the
centralized domestic waste treatment was relatively low at 62.33%. The eco-environmental risk of domestic waste treatment
in Qinghai Province was at a medium risk level in general, with 36.90% of the settlements at an upper medium or high
level. Furthermore, the eco-environmental risk showed a pattern of increase from the valley of the Yellow River and
Huangshui River to the Qaidam Basin, the Qinghai Lake region, the Qilian Mountains region, and the highland alpine in
southern Qinghai. Moreover, the eco-environmental risk of waste transportation was the highest in the domestic waste
treatment system, with the Qilian Mountains, the eastern section of the Kunlun Mountains, and the valley of the highland
alpine in southern Qinghai being notable. The analysis of obstacle degrees indicated that the alpine natural environment and
the lag in decentralized waste disposal technology were main obstacles to risk control in Qinghai Province. Aiming at the
complete disposal of domestic waste and near-zero stress to the eco-environment in the Qinghai-Tibet Plateau ecological
barrier zone, greater efforts are needed to bridge the gap between hardware and software infrastructures for domestic waste
management, carry out the policy of giving rewards and subsidies for effective waste treatment, and reinforce the
environmental ethics education for urban residents, farmers, and herdsmen. Taking into account the eco-environmental risk
of the whole process of the domestic waste treatment system, it is wise to adjust the basic unit of the domestic waste
treatment system from the county scale to the town scale and implement three models of treatment: urban-rural integration
treatment, centralized treatment in the town, and decentralized treatment in the villages based on the dispersion of urban

and rural settlements and domestic waste generation on Qinghai-Tibet Plateau.

Key Words: domestic waste treatment; eco-environmental risk; risk management; Qinghai-Tibet Plateau; ecological

barrier zone
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Table 1 Eco-environmental risk assessment indicator system of domestic waste treatment in Qinghai-Tibet Plateau ecological barrier zone
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Fig.2 Elevation and distribution of the settlements in Qinghai Province
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Table 2 Research on daily generation of domestic waste per capita
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Table 3 Weight value of the eco-environmental risk assessment indicators for domestic waste treatment
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Fig.4 Distribution of annual domestic waste generation of urban and rural settlements in Qinghai Province
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Fig. 5 Distribution of the level of domestic waste treatment in Qinghai Province at multi—scale
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Table 4 Eco-environmental risk level of domestic waste treatment of settlements in Qinghai Province

AR AR AU e XU R
HlX Low Lower medium Medium Upper medium High iseisgieaicl
Region /4~ WE/%  HEA WE/% e WE%  BEA KE/% BEA HE Average
Quantity ~ Proportion  Quantity ~ Proportion ~ Quantity ~ Proportion ~ Quantity ~ Proportion ~ Quantity ~ Proportion

[ 97 10.07 471 48.91 329 34.16 66 6.85 0 0.00 1.89
¥ 213 13.35 541 33.92 247 15.49 540 33.86 54 3.39 2.34
WP 65 19.52 78 23.42 56 16.82 130 39.04 4 1.20 2.28
o514 19 8.48 78 34.82 11 4.91 91 40.63 25 11.16 2.63
53] 30 6.36 161 34.11 34 7.20 172 36.44 75 15.89 2.69
TR 31 11.65 45 16.92 33 12.41 109 40.98 48 18.05 2.90
R 0 0.00 75 28.41 89 33.71 34 12.88 66 25.00 2.92
A 0 0.00 0 0.00 14 7.41 115 60.85 60 31.75 3.79
o) 455 10.57 1449 33.65 813 18.88 1257 29.19 332 7.71 2.42

2.2.2  AZSEREE AU A o B

ZS ()L, A B A AR 2R PABE XURS: S B R AU AR (Y 22 e (151 6) , S TR 4 3 IX 1] Sk R 3
DX R R B AR i L DX AT i e J e DX RS 3ot 8 285 38, 7 T T A 3 X A SRk R it X ) i B, T
B R B AR B R, B A 6 5 3™ F K g, AR A IR XU At 2 R T g U X s
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Fig.6 Eco-environmental risk of domestic waste treatment in Qinghai Province at multi-scale
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Fig.7 Eco-environmental risk of each aspect of the domestic waste treatment in Qinghai Province
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Fig.8 Proportion of obstacle to eco-environment risk control of domestic waste treatment in Qinghai Province at the county scale
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Fig.9 Spacial configuration of domestic waste treatment model in Qinghai Province
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