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Equal Districting for Emergency Planning of Citywide Emergency Test

ZHANG Guangli' LIAN Chenchen' KONG Yunfeng'® ZHAI Shiyan'® GUO Hao'

1 College of Geography and Environmental Science, Henan University, Kaifeng 475004, China
2 Key Laboratory of Geospatial Technology for the Middle and Lower Yellow River Regions of Ministry of Education, Henan University,
Kaifeng 475000, China

Abstract: Objectives: The citywide emergency test is widely used to identify all the infected persons, and
thus contributes to realize "dynamic zero" during the public health emergency. Citywide emergency test is
usually implemented by assigning nurses and material resources to the service areas. However, citywide
emergency test is often characterized by the extremely heavy task covering millions of residents, the very
limited time such as within one day or even 6 hours, and the shortage of nurses, laboratory professionals
and equipment. It is also a possible risk factor that causes infectious disease. Therefore, the design of the
service areas 1s crucial for successful citywide emergency test. Methods: This paper proposes the equal dis-
tricting model to design the equal, compact and contiguous areas as service areas for emergency test. The
proposed model is tested in two urban areas in different scales, which are Fengqing road subdistrict and Jin-
shui district in Zhengzhou, Henan Province, China. Results: The results show that the service areas can be
effectively delineated, and are much better than the existing planning models in terms of the equality of
responsibility districts and the spatial accessibility of service. Conclusions: Since the delineation of service
areas does not depend on the candidate locations that used in classical location models, the proposed equal
districting approach has application potentials in some scenarios of emergency planning.
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Table1 Statistics of Solutions in Fengqing Road Subdistrict

gy X SR -\, N - SN HE S o B 1
How WE/m AD%C AREC W2/ WS
15 232.28 13231 16 081 6.03 2.40
20 231.98 9 968 12 067 6.91 2.50
25 183.66 8086 9670 5.00 1.76
30 175.33 6707 8076 4.44 3.96
35 167.79 5676 6916 4.50 4.58
38 162.61 5230 6354 3.94 4.69
40 147.97 5000 6034 4.68 5.05
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