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11. Summary of the new findings of the thesis

- The results received from hydrological modelling process (on MIKE FLOOD combined from MIKE URBAN, MIKE 11 & MIKE 21 modules), which were established following to the simulation process with adjustment to the test process based on the database of surface balance water system of  Hanoi’s inner area in some specific  inundation cases.
The analysis of  modelling simulation results shown that the conflicts of inner system of the city due to the surface imbalance of water system are reasons of inundation in Hanoi’s inner area. The special characteristics are the existence of flooding start points, which cause local inundation and this local imbalance therefore results in the system imbalance that creates inundation throughout Hanoi’s inner area.

-  After identifying the causes of inundation, the research proposes technical solutions to re-establish the principal imbalanced nodes of the equilibrium surface water system, therefore improving the flooding situation of Hanoi’s inner area. The results of simulation and modelling demonstrate the reliability and efficiency of this method and from that, it is possible to use such applications to prevent future inundation, as well as contributing to the efficiency of the water environmental management and flood forecasting for Hanoi’s inner areas.

12. Practical applicability, if any:

- The research clarified the reasons of inundation of Hanoi’s inner city, then proposed the practical solution, which contributed to improving the inundation status as well as environment pollution of Hanoi’s inner areas.

- The governmental management and project offices for preventing & resolving floods in Hanoi’s city could share and consider to explore the database and the proposed solutions, which were established by the thesis. The research on equilibrium surface water system with the results received from simulation process for Hanoi’ inner city case could be considered and applied for other cities in Vietnam as well as elsewhere in the world where they experience similar conditions.

13. Further research directions, if any

- In order make more applicable and practical values of research, we need to study and have more research on the establishing and upgrading of the inundation forecasting maps with the different hydrological conditions, especially at high critical thresholds. 

- Proposing to the related management organization of Hanoi city for applying some research results for treatment of inundation status at some streets of Hanoi’s inner city, which often suffer by inundation in the rain season, accordingly to the priority levels.

- The thesis developed some results on evaluation of surfacing water quality at some different locations of Hanoi’s inner water areas; these areas are served for evacuation of flood water and at the same time are also used for removal of flood water. However, due to the lack of more resources to update the database and for more evaluation and simulation of pollution distribution. Thereafter to simulate the quality equilibrium in the activities of inundation controlling and the adjustment at the sub-areas around the equilibrium nodes. That is the reason we need to have more research on quality equilibrium in order to expand a general view on both quantity and quality of the  equilibrium for Hanoi’s surface inner city system.
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