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Tab.3 Ecological Footprint of water resources in Nanming River basin from 2010 to 2020
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Fig.3 Footprint of water account in Nanming River basin
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Tab.4 Ecological carrying capacity of water resources in Nanming River basin from 2010 to 2020

Ay PRI B/ (0% sej)  HLEIKAEME/(07 sef) M TKBEM/(>A0T sej) A FEAI/(>40% sej) NI BB LA AR I(hm? -\
2010 3.004 2.296 1.249 3.845 0.456
2011 2.367 2.173 1.543 3.952 0.389
2012 3.451 3.999 2.941 7.285 0.708
2013 2.799 2.660 1.746 4.686 0.448
2014 3.656 4718 2.154 7.238 0.687
2015 3.336 4389 2.285 7.008 0.656
2016 3.374 4.360 2.186 6.883 0.634
2017 3.411 4.330 2.087 6.759 0.610
2018 3.449 3.906 1.999 6.251 0.555
2019 3.585 3.891 2.004 6.254 0.545
2020 3.642 4511 2.097 6.972 0.497
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Fig.8 Comparative analysis of ecological footprint per capita
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Evaluating sustainable development of water resources in typical Karst basins in

Guizhou plateau using energy-ecological footprint analysis
LI Yue', FENG Xia®, WU Luhua?, LUO Guangjie®, WANG lJinfeng*, WU Qian®

(1. School of Public Administration, Guizhou University of Finance and Economics, Guiyang 550025, China;

2. School of Economics and Management, Tongren University, Tongren 554300, China;

3. Guizhou Provincial Key Laboratory of Geographic State Monitoring of Watershed, Guizhou Education University,

Guiyang 550018, China; 4. School of Economics and Management, Liupanshui Normal University, Liupanshui 553004, China;

5. Guizhou Vocational and Technical College of Water Resources and Hydropower, Guiyang 551416, China)

Abstract: [Background and Objective] Water resources play a vital role in sustaining life and supporting social and
economic development. In the karst regions in southern China, rich precipitation combined with intricate geological

structures makes sustainably managing water resources in the region a challenging task. This is further exacerbated

by rapid urbanization and industrialization over the past decades. To address these challenges, this paper conducts an
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in-depth analysis of water resource utilization in these regions by focusing on the Nanming River basin in the
Guizhou Plateau. [Method] The analysis was based on the ecological footprint model - a classical method in
ecological economics, and the energy ecological footprint model based on energy flow - the latest advancement in
this field. Using data measured from 2010 to 2020 on water consumption and supply, we systematically analyzed the
changes in water ecological footprint, ecological carrying capacity, ecological deficit, and ecological pressure in the
region. [Result] From 2010 to 2020, the annual average ecological footprint of water resources and energy in the
studied region was 1.08 hm? per capita, while the annual average ecological carrying capacity was 0.562 hm? per
capita. Although there was an ecological deficit in water resources, the deficit showed a declining trend over the past
10 years. The annual average ecological pressure index of water resources in the region was 2.004, indicating a
sub-security state but remaining within a safe range for such ecosystems. The average ecological and economic
coordination index of water resources in the region was 1.345 over the past decade, close to the optimal coordination
state which is 1.414. [Conclusion] Our study underscores a positive trajectory in water resource management in the
Nanming River basin. Energy ecological footprint per capita, thousand-yuan- GDP and ecological deficit in the basin
show declining trends, while ecological carrying capacity, ecological pressure, and ecological economic coordination
index exhibit fluctuating patterns. These findings can help sustainable utilization of water resources in the studied
region.
Key words: Karst areas; water resource; energy value theory; water ecological footprint; sustainable development
TR RFL
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The effect of spire width on microclimate within Venlo-type greenhouses

GAO Zhenjun®, X1 Xiao®, LI Hao®", LI Wei®, DING Xiaoming*, ZHANG Chenjun®
(1. College of Mechanical and Power Engineering of China Three Gorges University, Yichang 443002, China;
2. Farmland Irrigation Research Institute, Chinese Academy of Agricultural Science, Xinxiang 453002, China;
3. Guangdong Institute of Modern Agricultural Equipment, Guangzhou 510520, China; 4. Key Laboratory of Structural Design and
Intelligent Construction of Agricultural Facilities, Ministry of Agriculture and Rural Affairs, Beijing 100125, China;
5. School of Intelligent Manufacturing,Luoyang Institute of Science and Technology, Luoyang 471023, China)

Abstract: [Objective] The Venlo-type greenhouse is commonly used in commercial horticulture due to its efficient
space utilization and superior light transmission. This study investigates the impact of spire width on microclimate
within such greenhouses under natural ventilation conditions. [Method] The study focused on multi-span glass
greenhouses. We used experimental measurement and CFD modelling to simulate the variations in temperature and
airflow in the greenhouse for various spire widths: 3.2 m JD3.2, 3.6 m JD3.6 and 4 m JD4 under natural ventilation
conditions when the outdoor wind speed was 0 and 1 m/s, respectively. [Result] @ Comparing with measured
temperature at different sampling points in the greenhouse reveals that the relative error of the simulated temperature
ranged from 0.2% to 3.3%, @ Spire width had a significant effect on temperature distribution in the greenhouse. In
particular, temperature increased upward in the greenhouses with the JD3.2 spire, while, in contrast, temperature
increased downward in the greenhouses with the JD3.6 spire. 3 Regardless of the outdoor wind speed,
greenhouses with JD3.2 spire had the best heat removal efficiency. The heat removal efficiency of JD3.6 and JD4
spire and the associated temperature distribution in the greenhouses was better when the outdoor speed was 0 m/s
than when the outdoor wind speed was 1 m/s. [Conclusion] For all spire widths we compared under different
working conditions, the greenhouse with JD3.2 spire work best for ventilating and cooling the greenhouse.

Key words: venlo type greenhouse; spire width; natural ventilation; numeral calculations
TERE: A%
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