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Abstract: The Vu Gia-Thu Bon River Basin consists of areas that are at risk to the hazards of �ash �oods during the annual monsoon season. Under 

the in�uence of climate change, changes in extreme rainfall is expected to further exacerbate �ood hazards in the area. This study conducted �ood 

modeling and mapping using MIKE-NAM and MIKE-11 model considering RCP 4.5 and RCP 8.5 (Representative Concentration Pathways) climate 

change scenarios to forecast the magnitude and extent of �ood inundation in the Basin. Results from the models indicate that in the period of year 

2020s, 2050s and 2080s, the average annual precipitation in the area under RCP 4.5 scenario will increase by 16.3%, 21% and 11.7% respectively. 

While under the RCP 8.5 scenario, the average annual precipitation will increase by 19.5%, 13.1% and 15.9% respectively. For return period of 20 

years, the inundation area will expand by 27.5% and 20.7% under the RCP 4.5 and RCP 8.5 respectively, while for return period of 100 years, it will 

increase by 37.1% and 25.6%. The �ood peak in the Basin was found to increase twice as much compared to the historical level.
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INTRODUCTION
Every year, �oods threaten human life and socio-economic                       
development in the Vu Gia-Thu Bon Basin. In recent years, consecutive 
occurrence of �oods had resulted in loss of lives, damages costing 
hundreds of millions in USD to the economy, and evacuation of several 
thousands of residents from landslide and inundated areas.                    
Ecosystems surrounding river mouths were also seriously a�ected. 
With climate change, the Basin is expected to experience an increase of 
extreme rainfall events in the intensity and duration that lead to higher 
�ood peaks and water levels in rivers. Spatial expansion of �ood zones 
in the Basin further exacerbate �ood damage downstream, where 
urban areas and coastal cities are located.

The Vu Gia-Thu Bon River is one of the biggest and most complicated 
river systems in Central Vietnam (Figure 1). The river originates from 
Kon Tum Province �owing through Quang Nam Province and the city 
of Da Nang before draining to the East Sea of Vietnam at the Dai and 
Han river mouths. The Vu Gia-Thu Bon Basin covers an area of 
10,350km2 extending from 14°90´ to 16°20´N and from 107°20´ to 
108°70´E, embracing the Quang Nam Province and Da Nang city, which 
are considered key economic areas in central Vietnam receiving large 
investments and socio-economic development from the Government 
of Vietnam.

STUDY AREA
The Vu Gia-Thu Bon River Basin consists of a complex terrain with  
mountains and hills accounting for over 60% of the area (Figure 2). The 
basin lies at 552m elevation and has an average slope of 25o. The river 
and stream network is complex and typical of mountainous areas. The 
basin is located within the region that receives the highest total rainfall 
in the country. Rainy seasons are from September to December with the 
rest being dry season. The average annual rainfall in the upland area of 
approximately 3000-4000mm is much higher than that of the coastal 
areas (approximately 2000mm/year). The maximum monthly rainfall is 
concentrated in the rainy season (from September to December) with 
60%-76% (compared with 75%-76% in coastal areas). The high rainfall is 
often the result of storms and typhoons.

Floods in the area are often a result of tropical monsoons, where the 
phenomena of storm, typhoon and tropical low pressure results in 
torrential rains in the basin.   

Every year, �oods threaten human life and socio-economic                       

thousands of residents from landslide and inundated areas.                    

Figure 1: Location and topographic map of the Vu Gia-Thu Bon River Basin.

Figure 2: Terrain and rainfall distribution of Vu Gia-Thu Bon River Basin.



Article

9

Buletin SEADPRI, Vol. 18, June 2019, ISSN 2180-1142

The geomorphologic features of relatively narrow, short and steep 
channels make the basin prone to �oods that can happen after 2-8 
hours of heavy rainfall. The �ood intensity is often high and unstable. 
The �ood is usually high in amplitude, with a depth of about 2-3m for 
normal �oods, and 4-5m for high �oods over short durations of 1 to 3 
days.

ASSESSMENT APPROACH
The impacts and losses due to �oods in the Vu Gia–Thu Bon River Basin 
can be mitigated with  appropriate information. It is necessary to keep 
track of changes in �ood characteristics in the area in order to come up 
with suitable mitigation measures. One of the most e�ective solutions 
is through �ood modeling and mapping to forecast and simulate the 
scope and extent of �ood inundation. Outputs from �ood modeling 
and mapping will be useful for �ood preparedness by facilitating early 
planning and emergency response. There have been various studies 
on �ood inundation conducted for Vu Gia-Thu Bon River Basin. Flood 
modeling and mapping measures have been performed to provide 
�ood risk maps for the area. However, previous works were based 
mostly on historical �oods and the related �ood frequencies. It has 
now become necessary to consider the impacts of climate change with 
more extreme rainfall events that will bring signi�cant changes 
towards �ood peaks and volumes. Due to short �ood rise from the 
river, it is crucial to provide timely information for early warning 
systems, especially for the purpose of evacuation planning. Upgrading 
and installation of more �ood monitoring stations is also necessary. 
New �ood maps should also provide information on safe roads for 
rescue and disaster relief teams to get to the �ood inundated areas. 

In this study, GCMs linear bias correction was carried out to project 
future climate data under two climate change scenarios; RCP 4.5 and 
RCP 8.5 which stand for Representative Concentration Pathways for 
greenhouse gas trajectory adopted by the IPCC (IPCC, 2014). Extreme 
rainfall condition is considered using empirical adjustment method for 
the daily rainfall data (Figure 3). The MIKE-NAM model was then 
employed to analyse the rainfall-runo� process, while the MIKE11 
model was used to simulate �ood in the river and �oodplain. Output 
from the hydrodynamic model was then used to create the �ood maps. 
Flood characteristics such as inundation area, �ood depth and �ow -

discharge were analyzed and compared between the 2 datasets, 
namely historical data and forecasted data.

KEY FINDINGS
This study highlights the results on projected rainfall under the impact 
of climate change for Vu Gia -Thu Bon River Basin over three scenarios 
(Figure 4). Results indicate that in the period of 2020s, 2050s and 2080s, 
the average annual precipitation in the area under RCP 4.5 scenario will 
increase by 16.3%, 21% and 11.7% respectively. While under the RCP 
8.5 scenario, the average annual precipitation will increase by 19.5%, 
13.1% and 15.9% respectively. As a consequence of changing rainfall 
trends under the impact of climate change, �ood events will also 
change by expanding in its extent and magnitude. For return period of 
20 years, inundation area will expand by 27.5% and 20.7% under the 
climate change scenarios of RCP 4.5 and RCP 8.5 respectively, while for 
return period of 100 years, it increases by 37.1% and 25.6%                          
respectively. It was observed that when the rainfall is added into the 
�oodplain model for simulation, inundation area expanded even more. 
Under the impact of climate change, �ood peaks in general will 
increase by about 1.5 times compared to historical �oods. Once 
�oodplain is taken into account in calculation with rainfall in the 
model, the �ood peak increases around 2 times compared to historical 
�oods, while the �ood duration change is insigni�cant. The �ndings 
could be useful for areas with very limited information on future 
climate conditions (Nguyen et al., 2015).

CONCLUDING REMARKS
This study used a system of models and calculation methods to 
simulate �oods for the Vu Gia-Thu Bon River Basin. The approach 
contributes to seeking solutions. Forecasts and simulations enable 
delineation and extent of �oods, and could be applied more widely 
with adequate veri�cation. The application of this methodology in 
other study areas requires some adjustment to suit the local context 
and geography to ensure robust results. 
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Figure 3: Methodology of the study.

Figure 3: Changes in �ood areas under extreme 
rainfall events caused by climate change.


