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Fig 1 - Situation overview, JRC dam break calculations

1. Executive Summary

e Extensive flood occurred on 23 July, downstream one of the dams of the Xe-Pian
Xe-Namnoy Power Project, under-construction in southern Lao People's Democratic
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Republic (Lao PDR); the flood was due to the partial failure of the dam as a result of the
recent heavy rains that affected the area during the previous week.

The event caused flash flooding in many villages of Sanamxay district (Attapeu
Province), casualties and damage. According to media (as of 30 July), there were at
least 27 dead (not yet confirmed), over 100 people missing and 16,000 affected.
Search and rescue operations are still ongoing.

Over the next 10 days more rain (accumulated amounts higher than 150 mm) may affect
the area, which could further worsen the situation.

The dam break analysis, performed by JRC, has identified the areas mostly affected and
the extent is in good agreement with the analysis performed using radar satellite images
although the distinction between monsoon/tropical storm rainfall contribution and dam break
contribution is not easy.

The analysis has shown that the most affected locations have been hit after 7 h from the
break and therefore ample time was available to alert the population; however the night
conditions have been probably not favourable for a timely and effective alerting, if those
mechanisms are implemented in the country.

The estimated water height was about 5-10 m and therefore consistent with the images of
people at the top of the buildings.

A first report on the event was published on 25th July’. This report will include only new
or changed information respect to the 1st report. The two reports should be read
together to have a full compound of the information.

2. Situation Assessment

2.1. Dam situation

A partial failure of one of the dams of the Xe-Pian Xe-Namnoy Power Project,
under-construction in southern Lao PDR, occurred on 23 July evening, causing the
release of about 5 billion cubic meters of water and causing flash flooding in many
villages of Sanamxay district (Attapeu Province), casualties and damage (see
Section 2.2).

AHA center? reported on 30 Jul in VOSOCC: Based on latest satellite observation on
Sanamxai District (29 July 2018), about 42.36 sgkm is still flooded, with 32.53 km2
agricultural area. Within the flooded area, 302 buildings and 31.5 km road length
submerged in water. Should wet weather persist, flood waters may not recede as quickly
as expected

' http://www.gdacs.org/Public/download.aspx?type=DC&id=28

2 ASEAN Coordinating Centre for Humanitarian Assistance: http://adinet.ahacentre.org/
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2.2. Humanitarian impact and response

The current situation is shown in the table below.

Dead / Missing 27 dead, 123 still missing (numbers still under verification)
Affected 16,000 people affected

Displaced 6,600 people inside 5 evacuation centers

Areas mostly Affected 13 Villages in Sanamxay District (Attapeu province)

Table 1 - Situation in Lao PDR (as of 30 July, media, AHA).

Fig 7- Floods due to the dam break (Source:
https.//www.nytimes.com/2018/07/26/world/asia/laos-dam-collapse.html)
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2.3. Meteorological Forecast

Significant rainfall amounts, locally higher than 150 mm, are anticipated for the coming 10 days
(from 30 July to 8 August 2018) over the greater area of interest based on the high-resolution
(HIRES) forecast of the ECMWF as shown in Fig.8.
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Figure 8 - 10-Day accumulated rainfall based on the high-resolution forecast of ECMWF.

Additional meteorological / weather analysis details and forecasts can be found in:

- Appendix A1: 10-Day (max horizon of high-resolution) based on the HIRES (high-resolution
operational forecast) of ECMWF

- Appendix A2: 2-Week (max horizon of ensembles) based on the EPS (Ensemble Prediction
System) of ECMWF
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3. Dam Break Analysis

This chapter is dedicated to the Dam break analysis of this event. Before starting the discussion
it is necessary to point out the Limitations and Uncertainties. We do not have a detailed
topography of the area but are deducing it from available global datasets. Also we don’t know
specific details about the dams in the area although from the topography we are able to identify
where the dams should located.

The objective of the analysis are:

- to identify the possible extent and height of the flooding,

- the time of arrival of the wave,

- the expected dynamic behaviour following the break of the dam.

Although the extent of the inundation is currently know by satellite images, the timeline of the
wave propagation and the height reached by the water cannot be obtained by satellite images
analysis.

In order to do that a numerical model was being built based on STRM-30 digital elevation
model; the cell size has been increased to 50 m in order to speed up the calculation. Infact a
very long and time consuming run was performed by simulating 80 h of water release from the
dam. The SRTM-30 digital elevation model was developed before the construction of the dama
and therefore it well represent the bottom of the lake that has been created.

We have identified that the level of the water is in the order of 780-790 m above sea level with
an available jump of about 700 m. Therefore the water ejected from the dam will have a large
acceleration when it will reach the downstream areas.

It is not know which technology was used to create the dam but we think that this was a earth
filled dam type because this type of dam, in case of overspilling, may suddenly open completely
(within 1-2 hours). The analysis here shown were performed by creating artificial dams where
they are needed to keep the water level at 790 m and leaving completely open the dam named
as Saddle Dam D, that is the one that disappeared.

The calculations have been performed using HyFlux computer code and the duration of the
calculations for 80 h on 20 cores was 16 hours elapsed time.

3.1 Results of the calculations

The results of the calculations are shown in the following sequence of images, that can also be
visualized as an animated gif at the following URL:
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http://webcritech.jrc.ec.europa.eu/modellingTsunami/damCases/Laos/50m_bat_2/depth.qif
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