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Fig. S1. The streamline diagram on the Y=125 m plane for Case 1; (a)The overall streamline
The streamlines on the Y=125 m plane for the building complex is depicted in Fig. S1, especially the for the high-rise twin buildings. It can be seen that when the airflow flows through the higher building upstream in the right part of Fig. S1, vortex was generated backward due to the large shear force at the top of the building. Under the influence of buoyancy, the vortex gradually develops upward in vertical direction. When the vortex develops to a certain height, the horizonal momentum of the airflow is strengthened to dominate vortex transport rather than the buoyancy, which suppresses the vortices to develop further upward. On the other hand, complex vortex structure is concentrated in the canyon between the twin high-rise commercial buildings marked as F1 and F2. The incoming flow is firstly blocked by the upstream building F2. Because the building F2 is relatively taller than building F1, part of the airflow is forced to enter the canyon and blow directly to the surface F1-3 to generate lateral airflow along the wall, and the vortex is mainly concentrated near the leeward side F2-1. Meanwhile, part of the airflow passing through the twin buildings lead to the formation of a strong main vortex and a secondary vortex with almost the same size as the building height.
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Fig. S2. Iso-surface of the normalized concentration at the time of 900 s (a) Case 1; (b) Case 2
The BPs concentration in Fig. S2 was normalized using the following equation:
	
	(1)


where  is 1.0×10-11 kg/m3.
The accurate understanding of the dispersion of BPs in urban areas is crucial to the biosecurity of the entire region. Here, the iso-surface of the normalized concentration at the time of 900 s was shown in Fig. S2, where the concentration value of 1.0×10-12 kg/m3 is represented in red, and concentration value of 1.0×10-13 kg/m3 is represented in green. Once the BPs are leaked into the outdoor environment, a sharp drop of concentration by 5 orders of magnitude can be found for Case 1. The dispersion of BPs with high concentration along the mainstream direction, which is marked in red, is limited at the vaccine factory. While for Case 2, a much wider range of BPs dispersion with high concentration, which can reach the middle street, are observed. Affected by the heated wall, less BPs are captured by the canyon of the twin high-rise buildings in Case 2. It is indicated that the enhanced turbulence and mixing by the unstable thermal stratification contribute significantly to the outdoor dispersion of BPs. For the BPs with low concentration, the particle dispersion can cover most of the area along the mainstream direction within 900 s of time under both cases. In addition, the BPs are more likely to gather at the M+ direction, leading to a serious threat to the biosafety of school. And the enhanced wake dynamics around the buildings in Case 2 guide the dispersion of BPs along the M+ direction, which may form more significant hazards for the school.
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