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Historical Landslide Events of Chin State
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Chin State

=

= The population of Chin state is about 478801 in 2014 .

=  The capital of the state is Haka (Sea level 1800 m / 6000 ft. )

= The state is a mountainous region with few transportation links.
Chin State is sparsely populated and remains one of the least
developed areas of the country.

= The road to Haka, in remote Chin State in western Myanmar, is
not an easy one to travel at the best of times. Even without

21°36'N

o 20 Miles

landslides and rain, it takes between seven and eight hours to B
drive.
= |t often takes longer as sections are still blocked by mud and 9248 93°50E

stones following landslides caused by the heavy rains and floods

_ Landslide Information Source from MIMU
in July and August.



Due to climate change, there is more heavy rain in Chin State
The local Government seeks for a way to reduce damage and to accommodate

along with landslide. 3
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The Landslide Lake in Tunzan area, China
State ( Looking SW)_Google Earth

Landslide and Swamp of TunZan
Township, 180 houses overlying Mud
flow (2015)

Google Earth Pro - = EE

i - A
Landslide natural lake seen in satellite image,

National Issue and Government and TunZan Township, Chin State (PASAR Image)

Geoscientists headache for this.



Falam Landslide (Aug, 2013)
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23.8.2013 (15:00
PM) at Zarlai - Laizo,
Falam

30 m depth x 70 m
width x 150 m length

Contact weak zone
of clastic rock by
weathering and
resistance rock

Gravity effect

Big volume big
landslide

Local residents are
worried

Need to move or not
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GlS-based landslide susceptibility analysis

Predictive
landslide hazard

Causal factors: input maps

# Geological Data :
slope aspect
F- Soil Layer

=> \Wo00d Data :
Wood Type
~ Weed Diameter
Wood Age
Density
= | ineament density
Drainage pattern
Road Network
- Etc.

Data Fusion Techniques

- Landslides location
map detected from
KOMPSAT-1 &
field verification

Bayesian
prediction

Likelihood ratio s

prediction
)t R Prediction
Evaluation Techniques | location map
= KOICA, Korea om0 gbi=E=Es
[ ] Self-study form JAPAN e b
Validation Prediction rate curve

Scholarship student

location man



Methodology Flow Chart
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Types of Landslide
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5N Falam
. Landslide

Rockfall Topple Debris flow
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Landslide type

Debris avalanche Earthflow Creep
clgecporgé: ns3s’séelg§ orgé:

Lateral spread e BSNQIRE:
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Slope Analysis

|@J 90 Meter SRTM DEM Image of Mawchi Mine Area, Kayar State
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Software
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e ArcGIS
e AutoCAD
o e Excel
* Microsoft
Office

Data

e ASTER

e Landsat

SRTM

e DEM 30 m,
90 m

e Geological
Map

e Topomap

o 15750'N

Can get free
download Landsat
Image from Internet
Website
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Taunggyi urban area has developed on the Terrace above a fault cliff. Past landslides,
developing landslides, debris flows and areas at landslide risk are seen. Detailed
investigation is needed to avoid landslide disaster due to heavy rain/earthquakes

Google Earth Interpretation by ICL from Google Earth
Field work with Drone




Detection of Landslides

O Kyung Ki area landslides detection using
KOMPSAT- 1

Vegetation form Google
Vegetation Index from
Landsat and ASTER

Landslide Hazard Zone Image of Mawchi Mine Area, Kayar State
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e Lineament Analysis
* \Vegetation Index
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* Image Interpretation

GIS Analysis
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e Landslide location
* Weightage Analysis
Probable Map
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Field Party

Ground Field Survey
Landslide location
Crack Aliment
House, roads,
Lithology and geological structure
GPS, compass, hand-lens
Landslide dimension
Should take drone
Map Tub for advance equipment
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GEOLOGY OF THE FALAM - KALEMYO AREA,

NOTHERN CHIN HILLS

GEOLOGICAL LEGEND
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Falam Mudstone, Micrite Formation
This Formation consists largely of mudstones
and sandstones turbidites, with locally
abundant beds of mieritic limestone which
distinguish it from the overlying formation.

The most abundant rock type is grey to black
mudstone and silty mudstone in which
sandstone turbidites, rarely more than 50cm
thick, are present. (Eocene 54 Ma to 195 Ma)

UNDP and DGSE -1972 L



LITHOLOGY OF FALAM AREA

Eocene Age Falam
formation

Highly folded

Shale, Mudstone,

Sandstone, Slatly Shale
of Falam Formation NS
strike and East dipping

Slope Angle > 40

Very easy for
Landslide?




Lineament Interpretation based on Satellite Image

of Za Lai area, Falam, Chin State Natural Color Satellite Image of Za Lai Area, Falam, Chin State

w
=
sTaffpo

w
i
g £
2 566000 56800

w
o
=

&

4
]

2532000
2532000

2532000
2532000

]
=

22°53'N

2530000

(7102 v I8

g

2528000 0 2530000

2528000

™~
7

-

g g 564000 8 3 ®

3 - 2 ¢ g g & 2

i : y g Dr. Myint Soe B m B m g
564000 566000 56800085 5700 DGSE
o o P & ' Aug. 2013 WGS_1984_UTM_Zone_48N 0o 05 1 2 Kilomatars
B i o a3 3 9 Projection: Transverse_Meércator 0 025 05 1 Miles

Dr. Myint Soe | =
DBSE Indian Grid 1954
Aug. 2013 WGS_1984_UTM_Zone_46N o 05 1 2 Kilameters
9. Projection; Transverse_Mercator 0 025 05 1 Miles
= e

Indian Grid 1954

= |mage Enhancement

= Band Combination Red : Green : Blue (Limestone, Volcanic, bedding, structure)

= Visible wavelength, Short Wave Infrared SWIR, TIR (Thermal Infrared Wavelength)
= Based on Photo Geology
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23.8.2013 (15:00 PM) at Zarlai -
Laizo, Falam

30 m depth x 70 m width x 150 m
length

Contact weak zone of clastic rock by
weathering and resistance rock

Gravity effect
Big volume big landslide

3 persons passed away
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e s Cause of Landslide

= Parallel Landslide before

= More crack

= Less cohesion and shearing strength
= Water pipe come up

= Heavy rain
19




Ground Field Data
Crack Alignment
Landslide location
Housing Data
Slope Angle
Vegetation
Lithology
Drainage System
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Chin people life style

Construct ion Fish pond at mountain
Houses were built at top of steep slope
Along parallel crack

Local Landslide Prevention at Falam City

.

L






More bigger crack than before

Parallel crack with contour line

landslide step by step

New Under ground water






Depend on

Steep Slope

Lithology, bed rock

Rain, under ground water

Surveyed in Falam City



Traverse Point of Za Lai Area, Falam Township, Chin State
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potential points in future

Landslide and Fracture of Falam Area, Chin State
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Landslide Hazard Map based on Field Survey and
LA ANC ESESIO AT, Lk At 4 B Satellite Image Interpretationof Za Lai area, Falam, Chin State

w w w w w
~ @ @ [=] -
2 £ & b b
2 564000 2 566000 S 568008 570800
1 1 1 1 1 1 1 1
22°56814 [ : & e | LEsen
=] 5 : = i . - i S
22°56I ~2°56'N
=3 o
F * ;
(3 ©
wn w
~ ~
22 55N
22°55i- -22°55'N
[=2 (=3
=] =3
< - - <
© ™
N ¥ = w %]
22°54'N e &) M [S4'N o~ o~
(=] o
22°54'N- ~22°64'N
(=] =3
e ' =1 S
22°53N 22°53'N - LS
~ w w
P ~ ~
g
g
22°53'N+ ~22°53'N
22°52N 22°52N 2 °
§_ Ti Nga Chaung _§
e @ Lung pi | g 2
- ~ o~
2
8
o~
: : 22°52'N -22°52'N
251N 22°51N
% = =
b= =1
B 8- -2
=3 wn w
£ : B <
w
) ﬁ ﬁ ﬁ ﬁ H 22°51NH -22°51'N
Ir. Myint Soe
D.GSE
WGS_1984_UTM_Zone_d6N i e °
Aug, 2013 Projection: Transverse_Mer 0 02505 1 Miles HNH’M‘H 8 g
- -—_— 21 L
Indian Grid 1954 § & J & : @ i y §
8 564000 8 566000 & 5680063 57080
& g 8 & £
Dr. Myint Soe " Legend " . o "
D.GSE 0 05 1 2 Kilometers
Landslide Hazard Map for Falam City Aug 2013 Calculation  wos 1ogs T zone soN e Se—
Value Projection: Transverse_Mercator
_ 0 02505 1 Miles
. High Indian Grid 1954 T p—

Low 27



_______

i

No.1 Joint Falam High School
2013/08/04 17:23

310-330 alignment crack

>
>
» 20 -40 Oblique crack
» 3feetper yearlandslide moving
>

Re gional Structure and Geological data

»
-

2013/09/03: 1:7:59 2013/09/08 ]r-’gu\
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No. 1 High School

2 feet to 3 feet per year landslide

Parallel and the same geological
structure with Zalai mountain
Landslide

high slope angle

Can be big landslide like Zalai in
future

If the area receives heavy rain,
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Former Chief Minister U Hon Nqi,

Chin State Government selected
a new place for Falam No 1 Joint
High School. W
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Public Awareness of scientific approach

At the City Hall (One person/ house) by
Chief Minister of Chin State Government
order

Cause of Landslides

How to live before Landslide
Current Landslide

After Landslide

Complain and answers with big heart

Not only enough awareness to Local
Government
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P : 5 Historical Landslide Events of Chin State
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o
Google Map

Can detect damage area before and
after landslide from Satellite Image data

Satellite Image of Haka City

12.2.2017 (Japan ASTER Satellite Image 30 m)




Landsat 7 ETM Satellite Image of Haka City Area

| Old big Iandslide caused before in False Color Satellite Image of Haka, Chin State 4%
Haka City as Satellite Image data "
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Regional Geological Map of Haka Area, Chin State (Modified to UN Map)

Part of Map No : 2293/10
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Traverse Points and structure Map of Haka, Chin State
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Prediction Fault Hazard Map of Haka City Area, Chin state
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Prediction Fault Hazard Map of Haka City Area, Chin state
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Public
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Haka Landslide Investigation Field Survey and Public Awareness,
Chin State, DGSE (2013) =



Landslide of Haka, Chin State, Western Myanmar, 2015

About 300 houses
destroyed and more than
2000 had evacuated their =
houses, because of heavy
rains and landslides of
Hakha in 2015.

But, we are unlucky, Haka Landslide become National Geohazard in 2015.




Department of Geological
Survey and Mineral Exploration
(DGSE)

Landslides occurred on the
Haka-Gangaw Road in
August 2015.




DGSE - ICL Field party flying
Drone for 3 D topographic
feature for Landslide Geo-

harzard in Taunggyi, Kyaikhtiyo
pagoda and Hakha city, Chin
State

Pressure ridges due to lateral forces




<

Included Geohazard (Active Fault, Landslide) and Geopark, Geosite, Geoheritage 5

Years Projects y



IGES - Institute for Global Environmental Strategies and Asian Disaster
Preparedness Center (ADPC) 20 Months Project

55

Srilinka, Japan, Thailand, Indonesia, India



Kalay — Gangaw Car Road Oct, 2018




Conclusion

Need more cooperation and coordination
between Geoscientists from local field and
those from international net work.

Combine geologists, Geo-engineers, Remote
sensing and GIS experts, Hydrologist,
Meteorologists, NGOs, Government ..etc

More Geohazard workshop and training
Need to raise public awareness
Geoscience for people
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