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15th Jun, 2016 

JICA Survey Team 

 

22nd May 2016, Aerial Survey report 

on inundation damages and sediment disasters 

 

*This report is compiled based on an aerial survey. 

*The content of this report may change in future according to the additional survey results. 

 

1. Objective of the survey 

 To understand the overall disaster situation of the inundated area and the sediment disaster area. 

Damages occurred around Colombo due to the heavy rainfall from 15th May 2016 and sediment 

disasters occurred in Aranayake, Kegalle District, on 17th May, 2016 around 4:30 pm. The survey 

was conducted by a chopper to grasp the overall situation in these areas and to check any 

possibility of secondary disasters particularly in the sediment disaster area in Aranayake.  

 The survey was carried out by using a Sri Lankan Air Force chopper as a part of the site 

investigation by JICA headquarters staff, who visited Sri Lanka to grasp the flood and sediment 

disaster damages from the heavy rain during 21st to 25th May. 

 The survey was implemented as a part of the JICA mission. The purpose of JICA 

Mission is to confirm the situation and hold discussions with the Government 

officials on recovery actions with the concept of Build Back Better (BBB) which is 

priority action 4 of the Sendai Framework for Disaster Risk Reduction as a follow 

up of the Minister’s visit to Japan in May 2016. 

 

2. Date of the Survey 

 22nd May, 2016 from 11:30am to 1:00pm (flight time of the chopper) 

 Investigation of the inundated area around Colombo: 

 11:40am to 11:50am (outbound journey) 

12:40pm to 12:50pm (inbound journey) 

 Survey at Arayanake : 

12:00pm to 12:10pm 

 

3. Location of Survey 

 Around Colombo Kelani riverside 

 Aranayake, Kegalle District, Sabaragamuwa Province（about 70km East-Northeast of Colombo） 

 

4. Investigators 

 Mr. Kimio TAKEYA (Distinguished Technical Advisor to the President, JICA HQ) 

 Mr. Yoichi INOUE (Acting Director, Disaster Risk Reduction TeamⅠ, JICA HQ)  

 Ms. Kishani Tennakoon (Project Specialist, JICA SL) 
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 Mr. Kenichi HANDA (Chief Advisor of TCLMP1 / JICA Expert in NBRO2)  

 Dr. Masahito ISHIHARA (Chief Advisor of PIMOWFD3 / JICA Expert in DoM4) 

 Mr. S.S. Miyanawala (Secretary, Ministry of Disaster Management) 

 Retd Major General L.B.R. Mark (Director-General, Disaster Management Centre) 

 Dr. Asiri Karunawardhana (Director-General, National Building Research Organization) 

 

5. Weather situation 

5-1. Weather system causing rainfall disasters 

Rainfall disasters occurred in many areas of Sri Lanka 

during 15th to 19th May 2016. This was resulted from a 

tropical depression (low pressure area) closely passed 

through Sri Lanka from the south to north as shown in Fig. 

5.1. On 14 May 2016 a weak depression with a central 

pressure of 1006 hPa was generated 150 km away from 

southeast Sri Lanka, over the Indian Ocean. It slowly moved 

towards the north along the eastern coast of Sri Lanka 

causing heavy rainfall. The depression gradually decreased 

its central pressure and was internationally named as 

“Cyclone Roanu” at the time its central pressure was reduced 

up to 991 hPa on 19th May. Cyclone Roanu made its landfall 

in the boundary area between Bangladesh and Myanmar on 21 May, resulting heavy rainfall disasters 

in India, Bangladesh, and Myanmar. 

 

5-2. Change of rainfalls 

Figure 5.2 illustrates the daily accumulated rainfall maps in Sri Lanka from 13 to 18 May.  The maps 

were made out of the data obtained from the manual rain-gauge observations at the weather stations 

of the Department of Meteorology (DOM) and voluntary observation stations (approximately 180 

stations in total). The rainfall started on 13 May and reached its peak on 15 May. During the time a 

daily rainfall amount from 200 to 373 mm were recorded in the northeastern and central regions of 

Sri Lanka. Although the rainfall became to weaken from 16 May, several heavy landslides occurred 

in Kegalle and Kandy Districts staring from the night on 16 May to the morning on 17 May. Flooding 

started to occur in many areas from the 16 May (not confirmed) and thereafter prominent inundation 

started along the Kelani River around Colombo City from 18 May. As shown in Fig. 5.3 a total rainfall 

amount during the period from 12 to 18 May reached more than 300 mm in the west half region of 

Sri Lanka, and rainfall amounts from 500 to 807 mm were recorded at 13 weather stations. 

 

                                            
1 Technical Cooperation for Landslide Mitigation Project. 
2 National Building Research Organization. 
3 Project for Improving Meteorological Observation, Weather Forecasting and Dissemination. 
4 Department of Meteorology. 

Fig. 5.1 Locations of Cyclone Roanu 

(National Oceanic and Atmospheric 

Administration, U.S.) 
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5-3. Relationship with landslides 

The rainfall data observed at the Handessa station (18 km northeast from the landslide site) and 

Weweltalawa station (15 km southwest from the landslide site) is being taken for consideration to 

determine the relationship between rainfall data and the heaviest landslide occurred at Aranayaka in 

Kegalle District on 17th May eventing. The peak rainfall was recorded on 15 May at both the stations 

as shown in Fig. 5.4, the landslides occurred 1.0 to 1.5 days after the peak rainfall at Handessa and 

Weweltalawa. The accumulated rainfall amount of three days was recorded as 300 mm and 400 mm 

at Handessa and Weweltalawa respectively before the landslide.  

 

5-4. Weather information issued from DOM 

Prior to the heavy rainfall, the DOM issued a special weather bulletin as described in Fig.5.5 , warning 

the approaching depression to Sri Lanka and the possibility of heavy rainfall occurrence in the all the 

regions of Sri Lanka. They also announced severe weather advisories on 15, 16 and 17 May. 
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Fig.5.2 Daily accumulated rainfall amounts from 13 to 18 May 2016. 
Fig.5.3 Weekly accumulated 

rainfall amount from 12 to 18 

May 2016. 
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6. Summary of the Survey 

 The damages from the heavy rainfall is as follows ( DMC5 Situation Report as at 9:00pm, 13th 

Jun, 2016) 

 Number of death: 89 people (Arayanake disaster: 28 people) 

 Number of missing: 102 people (Arayanake disaster: 99 people) 

 

6-1. Inundation damages 

 It is hard to grasp the details of inundated areas through an aerial survey which is not equipped 

with GPS, which is necessary to identify the names of the places and positions. Therefore, we 

summarized only the results of the main inundation situation below, along the Kelani River. 

 Generally, it was observed that inundations were not caused by large-scale dike 

break. Most of the inundation areas are found in low lands located outside of the 

dikes or along no dike section. Such low lands areas are vulnerable for inundations 

and not suitable for residence and industrial zone. Residence and Industrial zones 

seems to be expanding in such low lands with recent urbanization. 

                                            
5 Disaster Management Centre 

Fig.5.4 Daily and 3-days accumulated rainfall amounts at Handessa and Weweltalawa from 12 to 18 May 2016. 

SPECIAL WEATHER BULLETIN FOR HEAVY RAINFALLS AND STRONG WINDS 

OVER THE COUNTRY AND SRROUNDING SEA AREAS. 

VALID UNTIL 18th MAY 2016 

The disturbance in the vicinity of Sri Lanka is likely to intensify further from 

tomorrow. It is expected to be intensified gradually in to a depression and likely 

to move closer to Sri Lanka affecting the weather over the country and 

surrounding sea areas.  

Under its influence strong winds and heavy rainfalls can be expected over the 

country and surrounding sea areas during 15th to 18th May 2016. Very heavy 

rain falls are also expected particularly over Southwestern part of the country. 

 

Fig.5.5 Special weather bulletin issued from Department of Meteorology at 01 p.m. on 13 May 2016. 
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 The details are as follows; basically, the low ground and marshy land had been flooded [cf. 

photograph -1]. Much damage could not been seen in a place where a dike like thing (bund) was 

seemed. [cf. photograph -2]. Basically, it is thought that there was much inundation in the areas 

out of dike. According to the information from the Ministry of Disaster Management (MoDM), 

more inundation damages have occurred in places where there are illegal settlements. 

 Many places where the ground elevation is low were flooded and road network was disturbed. [, 

cf. photograph -3]. 

 Some sections were flooded as the water came out from some sections where the height of the 

dike was not appropriate. [cf. photograph -4]. 

 Impressively, similar to Japan, there seemed to be relatively little inundation damages in the 

settlement area which from the olden times. On the other hand, some points of new residential 

areas were flooded [cf. photograph -5]. 

 

6-2. Aranayake disaster 

 Many photographs in the WEB sites and news carried pictures of the north direction of the 

landslide, and it seemed that the crosswise direction of the landslide was not very large [cf. 

photograph -6]. However, we were able to confirm that it is an unexpectedly wide disaster by the 

aerial survey [cf. photograph -7]. 

 Even though the detailed depth of the landslide/collapse could not be identified after confirming 

the most upper part of the landslide ,the depth of the landslide/collapse seem to be not deeper 

than imagination [cf. photograph -8]. 

 According to the photographs published in the websites, it seemed that the debris flowed down 

at least from two directions. But it was thought that the mass of collapse fell down to the  stream 

topography which was developed in the right side of landslide/collapse[cf. photograph -9] 

 The mass of collapse flew down from 2 directions, and it is assumed that it joined into one stream 

topography, and ran down as a debris flow. The joint debris ran down straightly, and most of it 

seemed to be deposited near the end point of valley [near red circles of the photograph -10]. 

 After the debris flow deposited, it flooded along the Northwest side of cultivated land. It looked 

like soil and mud, and rocks were not seen [cf. photograph -11]. But there was a news video, 

which shows the remaining mass of collapse flowing down from landslide/collapse area. It was 

expected that if the rain continued after the disaster, there is a risk of flowing down mass of 

collapse in the future. Photograph -11, it seems that relatively large stones deposited in the area 

where the water came down. Further it was thought that the mass of collapse might have run 

down to the neighborhood by the heavy rain after the disaster. 

 

7. Measures that to be taken in future 

 The detailed inundation points cannot be verified through an aerial survey, therefore it is 

necessary to conduct a field survey immediately after a disaster while the flood traces are left.  

 Currently LiDAR survey project is being implemented in the Survey Department with the 

cooperation of JICA. The project will produce LiDAR survey results around Colombo area. In 
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future the Ministry of Disaster Management (including DoM and NBRO) and the Survey 

Department is expected to collaborate closely to effectively utilize the results of the LiDAR data. 

 We are analyzing the topography of the Aranayake Landslide using approximately 80 

photographs taken during the aerial survey and satellite data, such as the ALOS date [cf. attached 

document]. However, it is really necessary to conduct a field survey in future, to understand the 

angle of slope and sediments of the mass of collapse and so on. Currently water continues to flow 

in the collapsed area, where debris flow ran down, and also the mass of collapse mud still remain. 

In addition, it is assumed that long-term rain may cause destabilization of the land in the 

surrounding area. Therefore, the inhabitants around this area need to pay more attention for the 

consecutive rain. 

 

8. Proposal based on survey results 

 The experts in the fields of flooding and sediment disaster management must conduct an aerial 

survey soon after a disaster to understand any secondary disasters as emergency disaster 

correspondence of the government.  

 Even though the JICA office checked the possibility to charter a helicopter for the aerial survey 

it was found out that the helicopters are not available due to the high demand. Therefore we had 

to use a helicopter owned by Air Force of Sri Lanka. Sometimes media teams charter the 

helicopters during the early stages after a disaster and produce movies about disasters. In our 

opinion, it is necessary to conduct such aerial surveys as disaster correspondence during or after 

a disaster by DMC, NBRO and so on. We think that it is necessary to establish a proper 

coordination mechanism to get a helicopter to carry out such aerial surveys as and when necessary. 

 As mentioned in above "6 - Measures to be taken in future", it is necessary to conduct a detailed 

damage assessment survey. Although it is unknown whether Sri Lanka has past experience in 

conducting flood damage assessment surveys in Sri Lanka, it is important to use the results of 

the LiDAR project of JICA, to grasp whole view of the damage.  

 It was found out that the inundation damages in the new residential areas are similar to the 

situation in Japan. With urban developments around the Colombo area, it is assumed that the 

areas with the risk of the flood spreads. Therefore, the Master Plan (M/P) for flood and 

drainage control is necessary. Flood and drainage control M/P will include river 

improvement measures in view of water balance of the basin and land use 

regulations. Drainage of inland flood water, locations of retarding basins and land 

use regulations to keep enough space for retarding as well as flood control counter 

measures should be included in M/P study. 

 After confirming this sediment disaster outbreak point in the “Landslide Hazard Zonation Map” 

of NBRO, collapse/landslide outbreak point is set as "Landslides are most likely to occur6" from 

                                            
6 In "Landslide Hazard Zonation Map", the risk of the landslide was divided into four 

phases. The most dangerous area is classified as "Landslides are most likely to occur", 

the second is "Landslides are to be expected ", the third is "Modest level of landslide 

hazard exists". The safest area is classified as "Landslides not likely to occur". 
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the projection only from aerial survey. Therefore, it may be said that NBRO has recognized the 

risk of the disaster outbreak spot that became the trigger of this disaster. But, about the affected 

area as the phenomenon of sediment movement, we cannot say that the map could 

forecast/predict the affected area from present "Landslide Hazard Zonation Map". This disaster 

seems landslide/ becomes a debris flow only from aerial survey. Currently in Sri Lanka, it does 

not seem to be classified the debris flow or to identify the flooding area of the debris flow. 

Therefore, it is thought that the change of the viewpoint is necessary/important to grasp the 

"affected areas" (disaster area) from landslide/collapse in future. 
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Comparison of Before/After Landslide

Before (26th Dec 2015) After (22nd May 2016)

Ortho Image by LiDAR Survey

0.5 m Resolution

Aerial Photo by Chopper

0.5m Resolution
LiDAR : Light Detection and Ranging

Provided from the Survey Department of Sri Lanka, which is prepared

by JICA’s Development Study “Capacity Development Project for

Creating Digital Elevation Model Enabling Disaster Resilience”

Annex
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Comparison of Before/After Landslide

Affected Settlement

JICA will not bear full responsibility for this result. 

It is difficult to accurately determine whether the settlement or working hut (no resident) by aerial photo only. 

And this result is expected to include error of the quantity of settlement by the vegetation cover.
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Topographic Map

SRTM : Shuttle Radar Topography Mission 

30m Resolution

Free and Open Source

SRTM Ver. 3.0 Aerial Photo Analysis

0.5m Resolution
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Topographic Map

ALOS : Advanced Land Observing Satellite

5.0m Resolution

Ⓒ JAXA included NTT DATA and RESTEC

ALOS World 3D Aerial Photo Analysis

0.5m Resolution
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Topographic Map

LiDAR Survey Aerial Photo Analysis

LiDAR : Light Detection and Ranging

2.0m Resolution

0.5m Resolution

Provided from the Survey Department of Sri Lanka, which is prepared

by JICA’s Development Study “Capacity Development Project for

Creating Digital Elevation Model Enabling Disaster Resilience”
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Topographic Map and Slope

Slope Classification by LiDAR SurveyLiDAR Survey
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Estimation of Amount of Soil Movement

LiDAR Survey + Aerial Photo Analysis Amount of Soil Movement
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