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@UOD: Q@ 90501E:6MNRPRY Gfdodgp:

IUCN
o3 qizod gz Bgaeeps 2603830p5 c300mepd
Status
Agquatic Plant
1 Ceratophyllales Ceratophyllaceae Ceratophyllum Hornwort 2(g2q5(g05 LC
demersum
2 Salviniales Salviniaceae Eichhornia crassipes Water hyacinth cosloé LC
3 Saxifragales Haloragaceae Myriophyllum Variable-leaved 3(g2q25(g0d LC
heterophyllum water-milfoil
Beetle
4 Coleoptera Scarabaeidae Gymnetis pantherina Flower beetle o$:ec\]~>:é}: NE
5  Hemiptera Cimicidae Cimex lectularius Bed bug B:eomnlen NE
Fresh water snail, clam and prawn
Architaenioglossa Viviparoidea Taia elitoralis Lake snail quf]losa DD
Architaenioglossa Viviparoidea Taia noticoides Piano snail asL]oorS(Yfl NE
Architaenioglossa Viviparoidea Bellamya bengalensis Common banded eqaﬁlaea LC
pond snail
9 Architaenioglossa Viviparoidea Bellamya dissmilis Common banded aeaoocc:: NE
pond snail
10  Architaenioglossa Ampullariidae Pila globosa Indian apple snail 591]| LC
11  Architaenioglossa Ampullariidae Pila scutata Apple snail gsﬂgﬁl LC
12 Hygrophila Planorbidae Planorbis rotundatus Great ramshorn aqmp&s LC
13 Littorinimorpha Bithyniidae Digoniostoma iravadica  Freshwater snail espoo% 39 NE
14  Sorbeoconcha Pachychilidae Bortia costula Brotia snail gsﬂocc:gh% NE
15  Unionoida Unionidae Parreysia andersoniana  Freshwater mussel c‘}eoooé LC
16  Venerida Cyrenidae Corbicula striatella Freshwater mussel Mme2c0d LC
17 Venerida Cyrenidae Corbicula iravadica Freshwater mussel M2c0S LC
18  Venerida Cyrenidae Villorita corbiculoides Black clam ooeo@o: DD
19  Decapoda Palaemonidae Palaemon paucidens Common prawn 0g§3805 NE
Freshwater fish
20  Cypriniformes Cyprinidae Puntius ornata Black tail spotted c]:@:eeoa: VU

36')

barb



IUCN

o3 qjizop qeqé: Bawepd 26c8330p5 6300365
Status
21  Cypriniformes Cyprinidae Garra borneensis Sand-digger mg)x%: LC
22 Cypriniformes Cyprinidae Pethia erythromycter Lipstick barb cldsocl:d LC
23 Cypriniformes Cyprinidae Cyprinus intha Inle carp cl:8&: EN
24 Cichliformes Cichlidae Tilapia mossambica Tilapia 030022820002 LC
25  Perciformes Ambassidae Ambassis ambassis Asiatic glassfish clkeécdo5 LC
Water Birds
26  Charadriiformes Charadriidae Vanellus duvaucelii Grey -headed 6030p2 NT
lapwing
27  Charadriiformes Laridae Chroicocephalus Brown-headed gull  e&euodeslé:pd)| NE
brunnicephalus
28  Charadriiformes Recurvirostridae Himantopus mexicanus Black-necked Stilt e3l€cod:ie(geconnd LC
29  Ciconiiformes Ciconiidae Anastomus oscitans Asian openbill =l [eplep) LC
30  Gruiformes Rallidae Gallinula chloropus Grey -headed L] LC
swamphen
31  Passeriformes Acrocephalidae Acrocephalus orientalis  Oriental Reed [§6¢05 LC
Warbler
32  Pelecaniformes Ardeidae Ardea cinerea Grey heron cooa°>§ LC
33  Pelecaniformes Ardeidae Botaurus sinensis Yellow bittern BzoB:qjCsem00b NE
34  Pelecaniformes Ardeidae Egretta caerulea Little Heron Q|Eem005 LC
35  Pelecaniformes Threskiornithidae Threskiornis Black headed ibis oqodeslé:o LC
melanocephalus
36  Suliformes Phalacrocoracidae Microcarbo niger Little cormorant C30600 LC
§C3go: B5sn0s56cpc0066:3g (8ogjide:apepiecocoeg:)
5;09(‘?/09?// 1 NE(Not Evaluated) = 3905@‘05&99%00‘;? egcpé‘qcxmwog/‘?:é’ooc/ Least Concern (LC) = ‘z’/?:%"}% shé‘ @200;’5?5: s}ca):@a)ozz’/?:é’ooc VU(Vulnerable) =

?//:%JBJ’S]? 390§ 673000?/66]3094? C GSDD({’//}OOD/

(Critically Endangered) = zﬁ:@é’q;%o}aagqoagﬁsmaqzmom“

JE

NT(Near Threatened) = q??:agé.;’s]?é‘ Q/O$ G@DOD?[J ssaogfalgo 7%’09(5@75 G202 zz’/:ooo“/ EN(Endangered) = g’/?:.:pé‘:sﬁ 25 spagj‘f&; Zobl) ezo/‘?:é’oo“/ CR


http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=1033
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=29343
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@uo02 Q-0 ECD (§8:(gpS§05) 6 caqi€ecdE8 caaaapSaneog: On-Site 03&:0m0q08qp:

@é*(ﬁuﬁn%oﬂécﬁé:ﬁmp&u&sﬁ*é méxmmsmoa&ﬁ eqm:é:ne:a: OnSite (U53G) oﬁ&mgqm&ﬁum

JoJ9 .'“51 wodoo
cpnfegeagal | enfeondiieny S4cso3 ool aioutigp S S $candd IMM )
HBiomaopd NSWQS | 21928°9.64°N B85 0USIMN | 20045L91°N
ol ekt | ey (20°34'37.60°N (20°29'15.02°N, (20°26'48.22°N, (20°29°46.09°N S : 204468704 "N,
SO BUTILWER| E3RWNHE ||| s e 96°54'36.60°E) 96'53'53.82°E) 96°53'33.05°E,) il SPOVAATE 56.9038280'E
96¢55'21 99°E

L pH su 5-9 8.06 7.41 8.90 8.67 7.42 8.52 7.96 6.79 7.86

2 | pH(mVv) mv - -107 -141 -118 -102 -92 =121 -131 =90 -87
Oxidation

3| Reduction m - %9 124 100 116 135 9 124 134 138
Potential

o | Electrcal asim | 6 0542 0557 0.269 0317 123 0.429 0.851 0.99

" | Conductivity : : . - - 5 133 . .

5| Turbidity NTU 100 385 298 178 17.8 105 310 58.7 567 108
Dissolved

3 mg =2 18.99 1211 9.34 8.24 5.92 11.87 6.82 9.62 9.91
Oxygen
Total Dissolved

7 S:ids mgh | 2000 345 337 160 175 276 3719 218 198 427

8 | Salinity ppt 35 0.4 0.3 0.4 0.6 0.4 0.2 07 0.6 06

9. | Water Depth m - 0.56 0.59 136 125 135 1.00 107 0.87 0.81

10. | Temperature c - 2317 23.79 28.21 26.27 3.2 23.26 21.22 2263 22.12

Source: ECD (Taunggyi)

@002 -0 J ECD (§18:(gp5505) & caq€apbaod(Gicgnnd cqaaqpdancogs On-Site 03&:0muqc0dgp:

@é*é@o&@&ilﬁw&ﬂ:sﬁ*ﬁ :laE:mm;:nan:ﬁ eq:mé:nc:a: OnSite (US3G) o%ézmgqmsiux
10J9 248 affco
gyt | - A | fheanch Eokt
SBeiomasgd wowes | aemwmeen | ¥ | emeop G Benpe | ncsaen | arasiory | (EEe=stedbch)
o e Ut | v | sesazpagee | ZODUSSSNN | QUIOIIN | QUOTACN | (QUIVISEN, | (02BN, | QOWOIN | oo |l 204468704 N,
SESS2NE | SESHIIE) | S6SSLA0E) | 96S4IGH0°E) | SE'STSIME) | 96°SIIA0SE) 96.9038280°
L |pH su 5-9 761 7.18 135 7.59 6.72 6.97 7.48 17.73 6.66 705
2| pH(mV) my - -131 -105 -116 -129 -78 -93 -123 -138 -89 -97
Oxidation
3. | Reduction my - 129 103 191 126 68 147 87 % 100 124
Potential
4 ﬂ'“"“_' ds/m 6 177 135 1.03 1.05 1.65 124 0.003 0.002 0.561 0.507
Conductivity
5 | Turbidity NTY 100 600 249 222 6.04 13.0 821 592 4.87 6.04 56.5
g |Dissolved meh >2 6.90 461 9.63 11.00 275 724 10.26 1093 10.12 7.84
Oxygen
. z::’”‘“‘*“" mgt | 2000 1130 861 621 651 1060 790 2 1 250 556
8 | Salinity PRt 35 09 0.7 05 0.5 08 0.6 0.0 0.0 05 0.4
3. | Water Depth m - 0.75 0.80 1.20 1.35 1.05 115 0.60 0.65 0.95 0.90
10. | Temperature € - 2427 24.09 23.42 24,03 25.17 24.84 22.87 24.18 2465 24.89

Source: ECD (Taunggyi)
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Loss Inventory Map (Buildings) of Inle Lake
(Post-Earthquake Assessment)

TE
A
1\ P N ) X
haw S |
..- ) ‘
’ > 2. > -
: % )
’
\n
{ X
\ .
c‘-
! »
- ]
2NN T
LEAM: Y
- S =2 D% L
\ ’ \ | 'y 5
\ , L
\ . \ ] | \ : \ '.‘ ‘". : R§‘
N \ib-"ﬁ.n‘ “~ E N\ mmP% sHsihseng
Pinlaung " 1 ‘ ) 12
o HER [ !
¥ ) Lang Kan N 0
\ "‘ | m ) 1l‘\hl
. ,' Yoz t
\ . ‘ Es(l NASEBALLSES. - Esfi, TomTom, Gav, NOAA,
) ) ANOAMUSGS, persrvéexM triutors, and the GIS User
A ‘ i “ b Comamnity
L NS ST ‘ \‘
0 25 5 10 15 20
Miles
Legend

Loss inventory data is provided by

community and government Damage / Collapse House

officials \

The village location and village

tract boundaries are supported I i s
] Tember-framed House
B Bamboo House

gual'd Affected Village Tract
SERvIGES CNTAL Not affected
Affected

$ 9-00 @&recvim§eann caqaade(03oé I@esonndmadqP: QodS:adig:e(g e(gd

@G




G-J ODU)’.)OGU):SCVSG@D& é%(ﬁﬁ 56131?6{".)2

Q C C cre < C C Q < Q _¢ 00 ¢
Gq@%%?g CC\{ICG@DQ@@GOTOD@ C\I?(X.L)SQGOTOD('DGGID(D%QPSO?I GU):SQ%G].DODSQC\?O') (D@L(T)
C c ° N < 2] ° < < C < Q <
OD(DGGID('DS% 90)33?6133@ C\I?QQGQSQGOT @G@@Gj G@D@(I)DS()’]OD[EII S’BC:GC\DSmc?GGQD Gq@gﬁ&)g
N OQN C C

(U9°G 200,000 e°(5]° &8(73@05@° 38"933@@@5@8" (6] Se 0)'.)&3"0"@8” 39330%@ s00:cMDC3
|L8° 6‘[ ’ §° ° l sJ° Cf°® ° ° eg"go { °§:|° ° g" ° (Y‘ZI °
Q

Qo o C o 90 [y [N o C C Qo c Oo (o] o o [N N [
QRIIE TS sgeqo@oo§eaoocgqpo [§ooc;ooooo[§co ©20p5 830 |sqpPs @oe@@w@u

C C cC o 00 Co Q Q9 0 C
CC\{ICGU)ZG@’)Q C\DOOﬂGQG@S’BG@GBSI WQLOOQWDSGIO\BQZGQ&I? OQ,Q;Q 8851[98 33&{]3833@')8?’3 GC‘{DSP

omQ Q Q g, 98 Q o Qo Q. 9.0 (RC e 909
Qﬂ@CZI OO’.)OOG&G@DCZS].@CSI S?th)qu?g C\R?S@G@QS@G@D(DS@S?QPS (.EIO’DO)S@%:%S@CS 0)&)& O’%(Y?
o N Q Q S (Q .. I\ . Q Q¢ 00 Q o . -

90)’30@61&)&” CC\{ICG@DQ [9[°§w3908c., G(Y?.Ioa’DS?OOPSQC\?OO CDQL(Y)E:L) 90)’3&13]?6{]3(’0? (L) (?QO)

C N Q _¢C N <
?(}@OO’JS (QO(;) orgc 32620:000 G@D@OD’DS(S]OD&II

C Q0

@Qo22 2-0G 68986_8@[‘, q;oSogE cq&c@og (X)?(Ygﬁ 5m:§qoﬁqpsooq8=

1E: B30d¢ S00:3 -
05 | abogeS conpep mSqmenSapr | BSep moqmeged | LT DR SeRaRep
oqps © @@aolcs
5 araé:[éeoomo o JGos 1629 9J99
J | 8808 GR0 99 59 290
2 §8§:25 QRS 0066 2096 JO®0
G eéseqpé: 109 Goe eleh) 9JqQ
9 20053 oR 9P 999 SERLY
6 | §&eo000d 009 2 R 598
Q 3@5:@01;3;% Gs GEO G 0960
o U3000gPe 99 009 5o S
g | @&/ [BEed °9 JQ Ja 95
20 clouSegpés oG Je 29 Ge
29 Rl§(03: G <X 2 56
o) 3&:038 00 oy Jo P”
R | $§0§ qo0ged ° 00 oG J9
oG o360 5 Q Q oG
09 | elogedld ° J J g
pgeols JJea 8890 | Gqe6 | oRsq

Source: Social Media

G



Loss Inventory Map (Affected People) of Inle Lake
(Post-Earthquake Assessment)
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Loss Inventory Map (Fatality) of Inle Lake
(Post-Earthquake Assessment)
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Physical Environment
Climate

Myanmar has a tropical to subtropical monsoon climate with three seasons: the hot dry inter-
monsoonal season (mid-February to mid- May), the rainy southwest monsoon (mid-May to late
October), and the cool, relatively dry northeast monsoon (late October to mid-February). The coast
and country’s southern regions in and around the Ayeyarwady Delta and around the Rakhine, Mon,
and Tanintharyi coastlines experience a climate typical of Southeast Asia. The coastal regions and
the western and southeastern ranges receive more than 200 inches (5,000 mm) of precipitation
annually, while the delta regions receive about 100 inches (2,500 mm). According to Nyaung Shwe
township GAD Data, the climate temperate and the highest temperature is 46.6°C and the lowest
temperature is 15.5°C. The following table shows the annual rainfall and temperature of Nyaung

Shwe township.

Annual Rainfall and Temperature of Nyaung Shwe Township

Temperature .

No. Year Highest (°C) P Lowest (°C) Annual Rainfall (Inch)
1. 2018 35.0 5.0 32.17

2. 2029 37.8 6.0 37.40

3. 2020 36.6 4.5 32.20

4, 2021 34.5 6.4 34.06

5. 2022 304 10.2 47.80

6. 2023 33.3 6.8 1.26

Source: Nyaung Shwe Township Information (GAD, 2023)
Structural Geology

(a) Location

Nyaung Shwe township is located North Latitude between 19° 58' to 20° 45' and East Longitude
between 97° 46' to 97° 55'. It is 7 miles from east to west and 36 miles from south to north. It is
bordered by Kalaw and Pinlaung township in the west, Pekon township in the south, Taunggyi and

Hsihseng township in the east and Taunggyi township in the north of Nyaung Shwe. Nyaung Shwe
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township is located 2950 feet (899.16 meters) above sea level. The following table shows the area

of Nyaung Shwe township.
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Areas of Nyaung Shwe Township

Area of town

Area of village tract1l

Township area

No. Name of Town . . .
(square miles) (square miles) (square miles)

1. Kan Thar Ward 0.115 0.115
2. | Myo Lel Ward 0.04 0.04
3. | Thar Si Ward 0.112 0.112
4. | Nan Da Wun Ward 0.831 0.831
5. | Mong Li Ward 0.089 0.089
6. | winward 0.064 0.064
7. Nan Pan Ward 0.061 0.061
8. | Min Ga Lar Ward 0.063 0.063
9. | No (1) Ward, Nan Pan Town 0.354 0.354
10. | No (2) Ward, Nan Pan Town 0.703 0.703
11. | No (3) Ward, Nan Pan Town 0.359 0.359
12. | No (4) Ward, Nan Pan Town 1.035 1.035
13. | Ywar Thar 7.659 7.659
14. | TiLaw 40.389 40.389
15. | Taung Poet Gyi 11.884 11.884
16. | Nan Thea 8.037 8.037
17. | Taung Chay 23.988 23.988
18. | Let Maung Kway 17.531 17.531
19. | Khaung Taing 6.150 6.150
20. Lin Kin 12.976 12.976
21. | Min Chaung 6.034 6.034
22. | Kyun Gyi 1.917 1.917
23. | Tha Pyay Pin 4.913 4.913
24. | Nga Hpei Chaung 3.342 3.342
25. | Mong Thauk 32.006 32.006
26. | ThalLeU 40.915 40.915
27. | Ywar Ma 0.435 0.435
28. | Inn Chan Kay Lar 3.632 3.632
29. | Inn Dein 3.996 3.996
30. | Naung Taw Thar Lay 3.293 3.293
31. | Inn Paw Hkon 4.214 4.214
32. | Tone Lel 24,081 24.081
33. | Kyay Paw Hkon 28.875 28.875
34. | Mong Pyoe 6.376 6.376
35. | Inn Hlar 5.817 5.817
36. | Taung To 27.237 27.237
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No. Name of Town Area of tqwn Area of viIIage. tractll Township grea
(square miles) (square miles) (square miles)
37. | Nawng Taw 11.234 11.234
38. | Kyauk Taing 9.292 9.292
39. | Pont Mu 22.801 22.801
40. Inn Tan 13.323 13.323
41. | San Kar 43.154 43.154
42. | Bang Pyin 71.821 71.821
43. | Long Kan 10.589 10.589
44. | Yae Pu 12.215 12.215
45. | Lin Lan (South) 17.511 17.511
46. | Lin Lan (North) 19.917 19.917
Total | 3.826 5575.564 561.40

Source: Nyaung Shwe Township Information (GAD, 2023)

Boundary

Nyaung Shwe township is bordered by Kalaw and Pinlaung township in the west, Pekon township
in the south, Taunggyi and Hsihseng township in the east and Taunggyi township in the north of
Nyaung Shwe. Nyaung Shwe township is located 2950 feet (899.16 meters) above sea level. The

following table shows the area of Nyaung Shwe township.
Topography and Soil

Nyaung Shwe township is bordered by mountain ranges on the east and west sides, with two
prominent mountain ridges extending from south to north, 7 miles from east to west and 36 miles
from south to north. It covers an area of 359,300 acres (561.40 square miles). The dominant soils
of Shan State are acrisol, nitisol, and lixisol. In Nyaung Shwe township, acrisol soil is the dominant
soil and the soil type of is red earths and yellow earths soils. The red earths soils are the most
dominating soils of Shan Plateau and of the northern mountainous region at the elevation of more
than 3000 feet above sea level. The Shan Plateau is about completely covered with these soils. The
yellow earths occur on the lower slopes in the Shan Plateau. They occupy a relatively small area,
changing the Red Earths down the slopes. The Red Earths have a very deep profile having the
texture varying sandy and silty to silty clay loam and with good structure. They are well drained
and easy to plough. The soil reaction is slightly acid to neutral with pH ranging from 6 to 7.
However, the yellow earths soils are more acidic and have more clay percentage. Iron and

aluminum contents are also very high. The humus contents of yellow earths are more than that of
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the red earths. The soils are deficient in nitrogen and phosphorus. The content of potassium is high
in the red earths. The red earth is the typical soils for agriculture in Shan State. They are well
drained, having good structure and easy to plough so they are very suitable for cultivation of
seasonal and perennial crops. However, due to relief and slopes, erosion control measures are

required. The Yellow Earths soils can only be utilized for gardens, flowers and forests.

MYANMAR Soil Map of Shan State
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Hydrology/Hydrogeology

In Taunggyi District, the Inle Lake watershed area covers 2169.3 square miles. The total area of
Nyaung Shwe township is 562.41 square miles. The entire Nyaung Shwe township area located
within the Inle Lake watershed area with the total area of 25.23 square miles. There are 29 streams
flow into Inle Lake; 16 from the east, 12 from the west and 1 from the north. All the watersheds
of the 15 streams flowing from the east of Inle Lake are located within Nyaung Shwe township,
covering the total area of 141 square miles. Among the 12 streams flowing from the west of the
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Inle Lake, Thanatkha Creek, Yaypae Creek, Thantaung Creek (Kalaw Creek) and Inntein Creek
(Belu Creek). The combined watershed area of all streams flowing from the west amounts to 756.8
square miles. The Nam Lat Creek, which flows from the north into Inle Lake, has its watershed
covering Yatsauk, Taunggyi, and Nyaung Shwe Townships, and its total watershed area is 528.0

square miles.
Biological Environment
Natural Regeneration

The current environmental condition in Nyaung Shwe township is 15.76 % of forest cover. The
eastern protected forest of Inle cover 9.80% and the western protective forest is 14.96%. Due to
the growing population, approximately 9598.15 acres of forest area within the township have been
degraded. Natural regenerations that are found in Nyaung Shwe township are Dipterocarpus
tuberculatus Roxb, Shorea siamensis (Kurz)Miq, Melanorrheea usitata Wall, Shorea obtuse,
Phyllanthusemblical,, Bombox ceiba, Bombax insigne, Careya arborea Roxb, Cratoxylum
neriifolium  kurz,Lanneacoromandelica (Houtt.)Merr,  Strychnosnux-blundaA.W.Hill and

Bauhinia acuminata.
Surrounding Environment
Natural Disaster

The coast and the country's southern regions in and around the Ayeyarwady Delta and around the
Rakhine, Mon, and Tanintharyi coastlines experience the highest exposure to tropical cyclones. In
Myanmar, 50% of the total number of disasters was related to floods followed by storm (23%),
earthquake (15%), and mass movement-wet (12%), whereas 73% of the total affected people by

disasters were due to storm followed by floods in 1980-2011.

In Nyaung Shwe township, although there was no disaster of storm, tsunami, and earthquake, it
suffered flood, fire disaster and wind disaster. The loss is as follow-
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Natural Disaster Occurred in Nyaung Shwe Township

No. | Type of natural Frequency of Number of Damage of building Loss of value
disaster occurrence dead (million/Kyat)
1. Storm - - - -
2. | Tsunami - - - -
3. Earthquake - - - -
4. Flood 1 - 1 3
5. Fire 4 - 4 1.7725
6. | Wind 2 - 2 2.93
Total 7 7 7.7025
Source: Nyaung Shwe Township Information (GAD, 2023)
(a) Household/ Housing
The Household/ Housing data of Nyaung Shwe Township
No. Town Housing | Household Ward Village Tract Village
1. | Nyaung Shwe 409 536 | Kan Thar
2. 247 369 | Thar Si
3. 1430 1460 | Nan Da Wun
4. 104 131 | Myo Lel
5. 198 231 | Win
6. 174 240 | Nan Pan
7. 114 162 | Min Ga Lar
8. 457 520 | Mong Li
9. 430 470 | No (1) Ward, Nan Pan
10. 306 361 | No (2) Ward, Nan Pan
11. 282 308 | No (3) Ward, Nan Pan
12. 120 128 | No (4) Ward, Nan Pan
13. 1499 1499 Nang Thea 8
14, 889 1048 Kyun Gyi 6
15. 1184 1409 Lin Kin 14
16. 873 896 Khaung Taing 5
17. 662 672 Let Maung Kway 8
18. 962 1065 Taung Poet Gyi 14
19. 1466 1630 Taung Chay Myin Sa 24
Hkunt
20. 1321 1366 Mong Thauk 17
21. 1080 1146 Ywar Thar 11
22. 3099 3127 Ti Law Sa Khan Gyi 27
23. 2071 2603 Min Chaung 12
24, 995 1140 Tone Lel 9
25. 1289 1453 Tha Pyay Pin 9
26. 628 794 Nga Hpei Chaung 8
27. 908 1121 He Yar Ywar Ma 13
28. 1107 1262 Thar Lay 13
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No. Town Housing | Household Ward Village Tract Village
29. 494 596 Mong Pyoe 11
30. 1859 1984 Nawng Taw 26
31. 1058 1181 Inn Hlar Keng Hkam 14
32. 1034 1133 Taung To 22
33. 668 669 Kyauk Taing 11
34. 1534 1671 Kyay Paw Hkon 15
35. 765 942 Inn Dein 6
36. 866 1435 Inn Chan Kay Lar 6
37. 982 1225 Inn Paw Hkon 13
38. 1504 1575 ThalLe U 25
39. 841 955 San Kar 9
40. 703 719 Long Kan 9
41, 563 633 Yae Pu 4
42, 680 720 Lin Lan (South) 6
43. 489 597 Inn Tan 9
44, 1554 1714 Bang Pyin 19
45, 748 748 Lin Lan (North) 7
46. 1249 1451 Pont Mu 24
Total 41895 47095 | 12 34 434
Source: Nyaung Shwe Township Information (GAD, 2023)
(b) Population
Population
Over (18) years Under (18) years Total
No. Content
Male | Female | Total | Male | Female | Total Male | Female | Total
1. | Kan Thar Ward 599 792 1391 201 186 387 800 978 1778
Thar Si Ward 471 553 1024 183 157 340 654 710 1364
Nan Da Wun 2189 | 2455 4644 766 782 1548 2955 3237 6192
Ward
4. | Myo Lel Ward 177 225 402 52 57 109 229 282 511
5. | Win Ward 370 410 780 89 88 177 459 498 957
6. | Nan Pan Ward 331 383 714 110 95 205 441 478 919
7. | Min Ga Lar Ward | 217 254 471 71 55 126 288 309 597
8. | Mong Li 764 884 1648 223 193 416 987 1077 2064
9. | No (1) Ward, Nan | 648 760 1409 266 221 487 915 981 1896
Pan Town
10. | No (2) Ward, Nan | 528 547 1075 166 138 304 694 685 1379
Pan Town
11. | No (3) Ward, Nan | 464 532 996 227 189 416 691 721 1412
Pan Town
12. | No (4) Ward, Nan | 180 206 386 75 68 143 255 274 529
Pan Town
13. | Nan Thea 1669 | 1732 3401 735 763 1498 2404 2495 4899
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Over (18) years Under (18) years Total
No. Content
Male | Female | Total Male | Female | Total Male | Female | Total

14. | Kyun Gyi 1304 | 1457 2761 578 533 1111 1882 1990 3872
15. | Lin Kin 1808 | 1841 3649 741 742 1483 2549 2583 5132
16. | Khaung Taing 1072 | 1183 2255 432 460 892 1504 1643 3147
17. | Let Maung Kway | 851 830 1681 446 457 903 1297 1287 2584
18. | Taung Poet Gyi 1368 | 1429 2797 691 653 1344 2059 2082 4141
19. | Taung Chay 2367 | 2492 4859 872 827 1699 3239 3319 6558

Myin Sa Hkunt
20. | Mong Thauk 2293 | 2223 4516 711 711 1444 3004 2956 5960
21. | Ywar Thar 1674 | 1837 3511 607 607 1143 2281 2373 4654
22. | Ti Law Sa Khan 4908 | 5051 9959 2058 | 2058 4143 6966 7136 14102

Gyi
23. | Min Chaung 3184 3287 6471 1277 1277 2607 4461 4617 9078
24. | Tone Lel 1404 | 1482 2886 526 526 1002 1930 1958 3888
25. | Tha Pyay Pin 1999 | 2107 4106 766 766 1494 2765 2835 5600
26. | Nga Hpei Chaung | 1058 | 1165 2223 373 373 726 1431 1518 2949
27. | He Yar Ywar Ma | 1292 | 1593 2885 372 375 747 1664 1968 3632
28. | Thar Lay 1701 1891 3592 541 521 1062 2242 2412 4654
29. | Mong Pyoe 787 870 1657 348 218 602 1171 1088 2259
30. | Nawng Taw 3082 | 2997 6079 1353 | 1362 2705 4435 4359 8794
31. | Inn Hlar Keng 1590 | 1862 3452 696 759 1455 2286 2621 4907

Hkam
32. | Taung To 1721 | 1887 3608 646 608 1254 2367 2495 4862
33. | Kyauk Taing 1138 | 1138 2276 454 435 889 1592 1573 3165
34. | Kyay Paw Hkon 2490 | 2599 5089 959 978 1937 3449 3577 7026
35. | Inn Dein 1177 | 1308 2485 532 548 1080 1709 1856 3565
36. | Inn Chan Kay Lar | 1987 | 1996 3983 733 712 1445 2720 2708 5428
37. | Inn Paw Hkon 1528 | 1787 3315 500 487 987 2028 2274 4302
38. | ThaLeU 2303 | 2404 4707 788 774 1562 3091 3178 6269
39. | San Kar 1401 | 1419 2820 622 601 1234 2034 2020 4054
40. | Long Kan 1274 | 1292 2566 443 436 879 1717 1728 3445
41. | Yae Pu 886 904 1790 465 460 925 1351 1364 2715
42. | Lin Lan (South) 1082 | 1130 2212 474 446 920 1556 1576 3132
43. | Inn Tan 916 1011 1927 412 427 839 1328 1438 2766
44, | Bang Pyin 2235 | 2210 4445 1365 | 1397 2762 3600 3607 7207
45, | Lin Lan (North) 1229 | 1231 2460 466 495 961 1695 1726 3421
46. | Pont Mu 2264 | 2218 4482 920 916 1836 3184 3134 6318
Total 65981 | 69864 | 135845 | 26378 | 25860 | 52238 | 52238 | 92359 | 95724

Source: Nyaung Shwe Township Information (GAD, 2023)
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(c) Ethnicity and Religion

Ethnicity Living in Nyaung Shwe Township

No. Ethnicity Percentage of township population

1. Kachin 002.
2. Kayah 022.
3. Kayin 009.
4. Chin 003.
5. Mon 001.
6. Burma 542.
7. Rakhine 002.
8. Shan 7217.
9. PaO 1726.
10. Danu 045.
11. Palaung 001.
12, Taungyo 360.
13. Lisu 034.
14. Inn 6454.
15. Arkhar 000.
16. Lahu 000.
17. Kayan 001.
18. Maingpan 000.
19. Loila 000.
20. Rawang 000.
21. Kokang 001.
22. Other 008.

Source: Nyaung Shwe Township Information (GAD, 2023)

22 types of ethnic people live in Nyaung Shwe Township and Inn people are the most (6454.)
followed by PaO (1726.) and Shan people (727).

(d) Religion Status

No. Township Buddhism Christian | Hinduism Islam Ot_h?r Total
Religion

1. | Kan Thar Ward 1721 2 8 47 1778
2. | Thar Si Ward 1352 12 1364
3. | Nan Da Wun Ward 5913 44 4 231 6192
4. | Myo Lel Ward 477 34 511
5. | Win Ward 951 6 957
6. | Nan Pan Ward 919 919
7. | Min Ga Lar Ward 595 2 597
8. | Mong Li 2049 12 3 2064
9. | No (1) Ward 1896 1896
10. | No (2) Ward 1374 3 3 1379
11. | No (3) Ward 1255 12 45 1412
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Other

No. Township Buddhism | Christian | Hinduism Islam . Total
Religion
12. | No (4) Ward 529 529
13. | Nang Thea 4899 4899
14. | Kyun Gyi 3872 3872
15. | Lin Kin 5132 5132
16. | Khaung Taing 3147 3147
17. | Let Maung Kway 2584 2584
18. | Taung Poet Gyi 4141 4141
19. | Taung Chay Myin Sa 6548 10 6558
Hkunt
20. | Mong Thauk 5859 101 5960
21. | Ywar Thar 4654 4654
22. | Ti Law Sa Khan Gyi 13886 208 8 14102
23. | Min Chaung 9078 9078
24. | Tone Lel 3888 3888
25. | Tha Pyay Pin 5600 5600
26. | Nga Hpei Chaung 2949 2949
27. | He Yar Ywar Ma 3628 4 3632
28. | Thar Lay 4654 4654
29. | Mong Pyoe 2259 2259
30. | Nawng Taw 8787 7 8794
31. | Inn Hlar Keng Hkam 4907 4907
32. | Taung To 4862 4862
33. | Kyauk Taing 3165 3165
34. | Kyay Paw Hkon 7026 7026
35. | Inn Dein 3565 3565
36. | Inn Chan Kay Lar 5428 5428
37. | Inn Paw Hkon 4302 4302
38. | ThalLeU 6268 1 6269
39. | San Kar 4024 30 4054
40. | Long Kan 3445 3445
41. | YaePu 2715 2715
42. | Lin Lan (South) 2828 304 3132
43. | Inn Tan 2766 2766
44. | Bang Pyin 7207 7207
45. | Lin Lan (North) 3421 3421
46. | Pont Mu 6318 6318
Total 186943 623 15 455 47 188083

Source: Nyaung Shwe Township Information (GAD, 2023)

In Nyaung Shwe township, the majority of the population are Buddha religion (97%) followed by

Hinduism religion (3 %).
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Population by Religion
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Percentage of Population by Religion

Economy and Livelihood

Nyaung Shwe Township is located in Southern Shan State, Kalaw District and is an economically
local point. The local people in the township work primarily in agriculture and service-related

activity.

Nyaung Shwe is a well-connected township with national transportation network and is situated in
Inle region, which is rich in water resources. The main product of Nyaung Shwe township is tomato

which is mostly exported to central and Mandalay Region.

Employment Status of Nyaung Shwe Township

Number of Number of Number of
) . Percentage of
No. Township/Town Workable employees in unemployed
unemployment
people workplace people
1. | Nyaung Shwe 181032 154831 4393 2.4%
2. | NanPan 3866 3750 116 0.03%
Total 184898 158581 4509 2.43%

Source: Nyaung Shwe Township Information (GAD, 2023)
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Number of Employees According to Profession

S . @ > . ]
Townshiph\ £ % 8§ | 2 | B | £ | g | 5§ E| 8| @
No. S 5 S 3 = < = S 1 = < o
Town 3 | & = 3 = = =3 8 O =
O < T
Nyaung
1. 2980 | 5246 | 126667 | 11596 558 | 4807 | 3000 | 3726 | 26317 | 184898
Shwe
2. | Nan Pan 387 - - - | 1550 - 260 | 1050 503 3750
Total 3367 | 5246 | 126667 | 11596 | 2108 | 4807 | 3260 | 4776 | 26820 | 188647

Source: Nyaung Shwe Township Information (GAD, 2023)
Literacy Rate of Nyaung Shwe Township

. Township Population over (15) . . Literacy
No. | Township/Town . Population of literacy
population years rate
1. | Nyaung Shwe 182867 12926 12926 100
2. | NanPan 5216 368 368 100
Total 144,713 965,294 965,150 100%
Source: Nyaung Shwe Township Information (GAD, 2023)
Number of Hospitals, Clinics, and Rural Health Care Centers
No. Content Number Government Private
1. Hospital 6 4 2
2. Clinic 7
3. Rural health care center 9
4. Sub rural health care center 27
Total 49

Source: Nyaung Shwe Township Information (GAD, 2023)
In Nyaung Shwe Township, the most common diseases are malaria, diarrhea, tuberculosis,

dysentery and hepatitis. According to the data, diarrhea is the most occurring disease with a record

of 1473 cases. The second occurring disease is dysentery with 333 cases. There are 40 cases of

tuberculosis (TB) with a dead case occurred. Moreover, malaria occurred with a record of 4 cases

and hepatitis with a record of 35 cases. There are 5 cases of HIV/AIDS in 2020-2022. The

following table shows the details of occurred diseases.
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Most Common Occurred Diseases in Nyaung Shwe Township

Types of diseases

HIV/AIDS

N | T Malaria Diarrhea B Dysentery Hepatitis (2020-2022)
p

g | €| 8| €| g| 5| 8| €| 8| €| 88| =

1 Nyaung 4 - | 1473 - 40 - 323 - 33 5 -
Shwe

2. | Nan Pan - - - - - - 10 - 2 - -

Total 4 - | 1473 - 40 -| 333 - 35 5 -

Source: Nyaung Shwe Township Information (GAD, 2023)
Land Use
Types of Land Use
Area (acre)
No. Type of land use
Nyaung Shwe

1. Total areas of arable land 61,749

(a) Agricultural land 29,131

(b) Farm Land (Yar land) 31,152

(c) Kine/Kyun Land (Alluvial) -

(d) Garden land 1,466

(e) Nipa Palm land -

2. | Total area of fallow land 5,032

() Agricultural land 4,682

(b) Farm Land (Yar land) 350

(c) Kine/Kyun Land (Alluvial) -

(d) Garden land -

(e) Nipa Palm land -

3. | Paster land -

4. Industrial land 94

5. | Town/Urban land 547

6. | Village land 7,813

7. | Others -

8. | Reserved forest/ protected public forest area 198,333

o(s)




Area (acre)
No. Type of land use
Nyaung Shwe
9. | Wild forest -
10. | Virgin land 4,489
11. | Area of non-cultivated land 81,243
Total area 359,300

Source: Nyaung Shwe Township Information (GAD, 2023)

Transportation and Communication

Nyaung Shwe township is a town with good transportation. There are three types of transportation
in Nyaung Shwe township: airway, waterway and roadway. According to Nyaung Shwe Township
Information (GAD, 2023) data, there are 13 bus gates for transportation and 258 vehicles are used
to transport local people from one place to another. In addition, there is a bridge with lengths over
240 feet. There are 7 roads that are used in both township and connected to surrounding townships.

The details are shown in the following tables.

Roads
Within the township Distance
No. Name of roads .
From To (Mile/Furlong)
1. | Ayetharyar-Nyaung Shwe- Mong | Ayetharyar Ton Huong 3/0-40/4
Thauk- Nan Pan- Ton Huong- Pin 37 mile 4 furlong
Laung
2. | Taunglaylone- Yae Pu- Hkawng Taunglaylone Hkawng Taing 8 mile 8 furlong
Taing
3. | Shwe Nyaung- Nyaung Shwe Shwe Nyaung Nyaung Shwe 7 mile 4 furlong
4. | Ton Huong- Sa Kar- Loikaw Ton Huong 23 mile 0 furlong
5. | Ton Huong- Loi Mun Ton Huong Loi Mun 10 mile 7 furlong
6. | Hsihseng -Sa Kar Loi Mun Sa Kar 14 mile 0 furlong
7. | Kyuntaung -Kyauktalonegyi- Kyuntaung Kyauktalongyi 2 mile 6 furlong
Nawng Yar Hseng- Hsaik
Hkawng- Pun Chaung-Mawkmai

Source: Nyaung Shwe Township Information (GAD, 2023)
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Roads that Link to Surrounding Township

No. Narme of Road Distance (Mile- Types
Furlong) Bituminous
1. | Ayetharyar-Nyaung Shwe- 37/4 37/4
Mong Thauk- Nan Pan- Ton
Huong- Pin Laung
2. | Taunglaylone- Yae Pu- Hkawng 8/2 8/2
Taing
3. | Shwe Nyaung- Nyaung Shwe 7/4 714
4. | Ton Huong- Sa Kar- Loikaw 23/0 23/0
5. | Ton Huong- Loi Mun 10/3 3/0 7/3
6. | Hsihseng -Sa Kar 14/0 - 3/0 11/0
7. | Kyuntaung -Kyauktalonegyi- 2/6 2/6
Nawng Yar Hseng- Hsaik
Hkawng- Pun Chaung-
Mawkmai
Total 103/3 | 82/0 10/3 - 11/0
Source: Nyaung Shwe Township Information (GAD, 2023)
Waterways
Within the .
No. | Name of Waterways Township Distance No.of Ports |0 oP®
(Mile/Furlong)
EFrom To Others
1. | Nyaung Shwe- 13 miles -
Phaung Taw Oo
2. | Nyaung Shwe- Sa 40 miles -
Kar
3. | Mong Thauk-Nyaung 7 miles -
Shwe
4. | Hkawng Taing- 7 miles -
Phaung Taw Oo
5. | Inn Dein- Nyaung 21 miles -
Shwe
6. | Nan Pan- Phaung 1 mile -
Taw Oo

Source: Nyaung Shwe Township Information (GAD, 2023)

Cultural Heritage

According to GAD (2023) data, there are 515 famous pagodas and 237 famous

monasteries in

Nyaung Shwe. The following table shows the monastic facilities in Nyaung Shwe Township.

Monastic Facilities in Nyaung Shwe Township

No.

Township Pagodas

Shrines Stupa

Monasteries

Nunnery

Community
hall

1.

Nyaung Shwe 515

495 3

237

70

Source: Nyaung Shwe Township Information (GAD, 2023)
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Flood Extent Map — September 2024

This map illustrates the areas affected by flooding between 16 and 30 September 2024,
highlighting the inundated regions around Inle Lake and the extent of agricultural land impacted.

MYANMAR Flooded area and crops - central Myanmar, Sept 2024 & @&

&
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Earthquake Impact Map — March 28, 2025

This map depicts the impact zones of the 7.7 magnitude earthquake that struck on March 28, 2025,
showing the intensity of ground shaking and the areas most affected along the Yangon-Mandalay

Expressway, including regions surrounding Inle Lake.

- W e Myanmar Information Management Unit
ij":} Earthquake Impact Along the Yangon—Mandalay Expressway
o (28 March 2025 Sagaing Earthquake) pCotundedby

Det'KhiNaTini'Ri ;JI/\\/”/‘\\ 3
: g ~ yinmana

R INAY. RYAFTAW.

L‘ewe

BAGO .17
State/Region Boundary Yedashe :

—— Main Road
Secondary Road

(

Taungoo™ / —

Disctaimer. The boundanies and names shown and the designations used on this map do not imply ofical endorsement or acceptance by the United Nations.
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No. Name Location Contact No.
1. U Soe Naing Department of Disaster 09 5214395
U Kham Lin (Deputy Director) Management 09 420343902
2. U Pyae Phyo Kyaw (AD) ECD 09 400434747
3. U Khun Ba Hein GIC Manager 09 253259426
4, Daw Cho Mar Sein 09 402631585
5. U San Win Kyee Sar Kone North 09 428363928
U Nyi Nyi Aung (Teacher) 09 251157765
6. Daw Tin Yi Ann Heritage Lodge 09 5142261
7. U Thein Swe (Boatman) Kay Lar 09 785359354
8. U Soe Naing Department of Disaster 09 420343902
U Kham Lin (Deputy Director) Management
9. U Pyae Phyo Kyaw (AD) ECD 09 400434747
10. U Kyi Swe Nam Pang, Kyar Taw
1 Daw Myint Myint Htay Tha Lae Oo Inn 09 791990931
12. Ko Wai Lin Floating Garden 09 420082861
13. U Nyi Nyi Soe Inn Paw Khom 09 951532978
14. Daw Khin Ohm Myint Sal Khaung 09 428338663
15. U Kyaw Moe+Daw Nan Khin Chaw Nan Pan (Ye Lal) 09 428329698
16. | U Pyae Sone Oo Inn Dain -Pyae Sone Oo
Restaurant
17. | U Thank Htike Fed. MES _ Taunggyi 09 778880295
18. | UAung Ye Kyaw White Swam Boating 09 262668972
19. | Daw Ei Khaing Soe Zin Sanitation Support 09 799838984
20. U Min Min Tun 09 669983335

U Aung Thet Khaing

Kyi Lay Kyi Social Support
Society
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White Swan Boating

SAFE HARBOURS FOR EVERY HEART
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WHITE SWAN BOATING
HOTLINE 09-262668972
U AUNG YE KYAW - 09791669665

(FACEBOOK PAGE - WHITE SWAN BOATING)
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WHITE SWAN BOATING CO.,LTD.
No-2B, Cherry (1st) Street, Cherry Garden City Housing, South
OkkalaTownship, Yangon, Myanmar.
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WHITE SWAN BOATING CO,,LTD.
No-2B, Cherry (1st) Street, Cherry Garden City Housing, South
OkkalaTownship, Yangon, Myanmar.
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Promoting Sustainable Sanitation and Protecting Water Ecology

Inle Lake, home to 200,000 people, faces increasing sanitation challenges due to population
pressure, limited land and the collapse of stilt-based infrastructure following the recent earthquake.
Traditional open-lake defecation and substandard toilet systems are contributing to the degradation

of water quality, threatening both public health and the lake’s unique ecosystem.

We would like to introduce a low-cost floating toilet solution equipped with sealed bio-septic
tanks, design to adapt to floating life without relying on land or deep foundations. This system
aims to improve hygiene, reduce pollution and preserve the cultural and environmental integrity
of the lake.

Design of each toilet unit will be varied in accordance with the capacity of the users. Here is
the sample one for a typical household unit (5~10 persons)

Technical Specifications

Structure

4ft (W) x 8ft (L) x 4ft(H) steel pontoon barge divided into

-2ft (FWD) + 2ft (AFT) Buoyancy chambers

-4ft central section for a sealed bio-septic tank with baffle plate, vent & manhole
Superstructure

One or two traditional-style toilet units built on a flat deck above the barge
Ventilation provided by natural airflow

Cultural design using familiar forms to encourage adoption

Others

Steel Weight — with 3mm plates — 700kg

Coating — Exterior — Anticorrosive paint suitable for freshwater

Interior — Epoxy-based coating suitable for sewage and waste waters
Sewage Holding Capacity — 1800 L.itre approx.

Net buoyancy when sewage tank is full — 1000 kg

Positioning — attached to bamboo pole or wooden spud by mooring rope (self-level adjusting)
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Production Cost

Due to import restrictions, price of consumable items like marine & epoxy paint, electrodes, tools
go up obviously during these months. Shortage of electricity is also a determining factor for steel
works. Based on market price of mild steel during the 1% week of May, 2025 (i.e 3600000 MMK
per ton), production cost of each pontoon barge in Yangon is estimated 5,800,000 MMK
(equivalent 1300 USD). Cost reduction is possible if user capacity is less and size of each tank is

made smaller.

i Y S 3

Source: White Swam Boating
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CONCEPTUAL MODELS
FURTHER IMPROVEMENT (ZERO DISCHARGE IS POSSIBLE)

Tanks used as temporary storage and Waste Collection Boat (Inspired by Venice’s sewage boat
model) periodically empties tanks using vacuum pump system (Community-Operated).

Collected waste is safely disposed of or processed on land-based treatment stations.

FLOATING SEWAGE DISCHARGE
TOILET COLLECTION POINT
BOAT e

Wastew
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Wastewater treatment using septic systems typically involves three key stages: primary
treatment, secondary treatment, and potential reuse of the treated effluent.

In the primary treatment stage, which occurs inside the septic tank, wastewater enters the tank
and undergoes a separation process. Solids settle at the bottom, forming sludge, while oil and
grease float to the top as scum. The clearer liquid, known as effluent, remains in the middle
layer. During this stage, anaerobic bacteria microorganisms that thrive without oxygen begin
breaking down the organic matter in the wastewater. However, the effluent that exits the septic
tank still contains pathogens, nutrients such as nitrogen and phosphorus, and some remaining

organic material, making further treatment necessary before it can be safely reused or

discharged.
Vent Pipe
liquid retention fank
Manhole A
Inlet  — |
| //' |i Outlet
l li—li
liquid Zone —

5|udge Zone

a'l Baffle wall

Key component of septic tank (Primary Treatment Unit)

Secondary treatment involves additional purification of the effluent through one of several
systems. The most common is a drain field or leach field, where effluent percolates through
soil layers that act as a natural biofilter. Microorganisms in the soil help remove pathogens and
nutrients as the water is absorbed. Alternatively, sand filters or constructed wetlands may be
used; in these systems, effluent is passed through sand beds or planted wetland areas, where
microbial life and vegetation contribute to the removal of contaminants. Aerobic treatment

units (ATUs) are another option; these systems introduce oxygen to encourage aerobic bacterial
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activity, which breaks down waste more efficiently and is often used when higher-quality
effluent is required, especially near sensitive ecosystems or water bodies. In some cases, an
additional disinfection step may be employed using ultraviolet light, chlorine, or ozone to
eliminate any remaining pathogens, particularly if the treated effluent is intended for reuse or

discharge into environmentally sensitive areas.
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SEPTIC TANK Lot bt J

AEROBIC
TREATMENT UNIT
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7 ¢ REUSE

Septic tank effluent/liquid waste treatment and reuse at non-potable use

Once effluent has been sufficiently treated, it can be reused for a variety of non-potable
purposes. These include irrigation of lawns, gardens, and agricultural fields, flushing toilets in
buildings equipped with dual plumbing systems, recharging groundwater aquifers through
infiltration, and supporting landscape or wetland restoration efforts. However, the reuse of
treated wastewater is subject to local regulations, which typically require advanced treatment
systems and ongoing monitoring to ensure that environmental and public health standards are

met.

The approach aimed to minimize direct discharge of untreated wastewater into the lake, thereby
improving water quality, reducing environmental degradation and community health. This is
demonstrated that bio-septic tanks are an effective solution for areas situated on firm ground

and can significantly contribute to reducing pollution levels when properly maintained.

According to the United Nations Development Programme: Inle Lake Conservation and

Rehabilitation Project Report (2015), bio-septic technology was successfully introduced in
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eight villages in Nyaung Shwe Township. The project demonstrated that these systems are
technically feasible, environmentally sound, and socially acceptable. However, challenges

such as the high cost of installation were noted.

In Cambodia, the social enterprise called Wetlands Work has created a sanitation solution with
lots of potential. WaterAid is partnering with them to test the ‘HandyPod’. The HandyPod is a

basic water purifying system resembling a floating garden.

According to this solution, a simple and natural toilet system design in floating villages is
proposed to improve sanitation in a low-cost and sustainable way, an alternative approach will
also be offered. For households unable to afford bio-septic tanks, a traditional nature-based
system combining floating gardens, installing sealed holding tank system, or natural absorption
zones with basic treatment improvements will be introduced. This low-cost system will
integrate local materials, natural filtration, and improved containment structures to provide an
affordable, environmentally sensitive sanitation solution for floating villages and economically

vulnerable families.

Design Approach
1. Bio-Septic Tank (Primary treatment)

According to the UN supported in 2015, 21 bio -septic tank latrine was constructed within 5
months since the program started. The bio-Septic-tank is a small-scale decentralized
wastewater treatment solution for households located on land and floating households that need
to be handle or connected to stable with structures or wooden frame. The system operates by
separating solids from liquids and treating it through anaerobic biological digestion or filtration
of organic waste. The liquid waste or effluent, is then further treated in a soak pit or filtration

trench.

Locally available materials such as PVC pipes, concrete rings, or recycled barrels can be used.
This system is best for locations where the foundation is stable and waste discharge into soil
or sub-surface systems is possible. But latrine constructed on lake water need to handle the

effluent for secondary treatment at nearby space or dispose to the central treatment plant.
2. Nature-based solution (Primary and secondary treatment)

The floating garden latrine is a simple, low-cost toilet design for floating houses with treatment
of septic tank effluent. It consists of a latrine built on a floating platform using bamboo frames
and sealed plastic drums or recycled barrels for buoyancy. Waste is collected in the sealed

storage containers installed under the house.
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The system requires regular monitoring but is inexpensive and uses locally available resources,
making it ideal for small floating communities. A simple septic tank can be constructed from
two or more connected plastic barrels to improve containment and initial treatment. The system
separates waste into compartments: one for solids and one for liquids. Materials such as
sawdust, ash, or sand are regularly added to control odor and help dry the waste. Liquid waste
(septic tank effluent) can pass through a gravel-sand-soil filter before safe discharge into the
aquatic plants like water hyacinths and grasses, placed on coir mats or floating beds as the
natural filters. The plants are replaced every six months.

L)
‘jlvigtlands
- TWork!

99.999% Pathogen Reduction
— Microbial Biofilm Process

Home Garden
~ above ground ‘fruited’ produce

Sludge Collection
for cured soil structure supplement

Treated Discharge
nutrient rich — for sub-surface irrigation

Source: Wetlands Work
Conceptual design of nature-based solution for septic tank and liquid waste
3. Treatment of effluent from septic tank
The treatment system is still prone to flood disaster. For sustainable and flood resilient system,
the effluents/liquid waste from the sealed septic tanks must be collected and conveyed to
treatment plant which is built nearest on shore of the lake. Thus, licensed septic liquid waste
collection and treatment services provider will do conveyance and treatment services. Based

on the location available and design of treatment plant septic liquid waste can be reused as non-
portable water and making manual fertilizer.

Challenges and Limitations
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Bio-septic tanks face challenges such as requiting subsidies or external support for
implementation. Nature-based solutions, like constructed wetlands, also have limitations of
regular sludge removal, plant replacement, and cleaning are necessary to maintain
functionality. These systems are not resilient to flooding, which can lead to failure during
extreme weather events. Poor design with improper installation emphasizes the need for robust
technical support. Additionally, long-term success relies on community education and

engagement to ensure proper maintenance and understanding of the system’s operation.
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Profile of Nan Pan Kyar Taw Village, Kyay Sar Kone (North) Village, Kay Lar Village,
Inn Dein Village, Tha Le U Inn Village (Day 1)

Question of Key Nan Pan Kyay Sar
No. Informant Kyar Taw Kone (North)
Interview Village Village

Kay Lar Inn Dein Tha Le U
Village Village Inn Village

(A) | Information of Area, Population, Households, and Charity Organization of the Village

Area of the village

. (acres) ) ) ) ) )
Nearest township’s Nyaung Nyaung Nyaung

2 name Nyaung Shwe | Nyaung Shwe Shwe Shwe Shwe
Distance between

3 nearest township i i i i i
and the village
(miles)

4 Total number of i i i i i

households (nos.)

5 Total_ number of 254 448 - - 155
housings (nos.)

Total number of
6 | women-headed - - - - R
households

General economic
7 | situation of - - - - -
households

8 | Total population 1200 - - - 316

Number of people
who can work

10 Number of jobless i ) ) } -
populations

Number and name .

L 1 (involve 47
11 | of the organizations - ersons) - - -
in the village P

Number and name
12 of charity
organizations in the

village

(B) | Information of the Climate and Fauna and Flora of the Village

Occurrence of

13 - - - ) ]
drought

14 Experlence of Yes Yes Yes Yes Yes
flooding

15 | Common flora - - - - _

16 | Common fauna - - - - R

(C) | Pagodas, religious buildings, and Schools

Number, names, and | Alodaw pauk Sin Gaung Inn Dein
171 Jifespan of Pagodas agoda Phyu Pagoda, ) Pagoda )
P g pag 150 years g
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tion of K Nan P K .
Question of Key an an yay sar Kay Lar Inn Dein ThaLe U
No. Informant Kyar Taw Kone (North) Village Village Inn Village
Interview Village Village g g g
1g | Number of religious Monastery-1 | Monastery-1 | Monastery- 1 Monastery- | Monastery-
buildings 1 1
19 Number f)f religious ) 3 ) ) )
community halls
Basic
Education
20 | Number of schools 1 High School - - - -
1
21 | Number of students - Over 700 - - -
22 | Number of teachers - 30 - - -
Status of education
23 of the village - Moderately - - -
(D) | Health
24 | Existence of clinics - Yes - - -
25 | Number of clinics - 1 - - -
26 Number of medical 0 4 i i i
staffs
Name of the nearest
27 hospital - Nyaung Shwe - - -
Distance between
28 | the village and the - 6 miles - - -
hospital
Common diseases Diarrhea,
29 | occurred in children - Mumps, - - -
in the past year Seasonal flu
Common diseases Hypertension,
30 | occurred in elderly - Diabetes, - - -
in the past year Heart Disease
Diseases common in
31 | middle age in the - Hypertension - - -
past year
(E) | Resources
Access to grid
32 | electricity by the Yes Yes Yes Yes Yes
government
National
Grid
(Electricity is . .
f . . . . N I N I
33 Sourch§ 0 National Grid | National Grid currently atlc_)na atlc_ma
electricity . Grid Grid
unavailable
due to
earthquake.)
34 Fuel .used for ) ) ] ] ]
cooking
. purified -
. Water Spring water/ purified
Sources of drinking water from
35 Bottle/Water water - water from
water . . monastery,
Purifier purification monastery,
Inle lake
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tion of K Nan P K .
Question of Key an an yay sar Kay Lar Inn Dein ThaLe U
No. Informant Kyar Taw Kone (North) Village Village Inn Village
Interview Village Village g g g
machine from seepage
monastery spring
36 Sources of domestic i Inle Lake Inle Lake i Seepage
water Water
37 Su-ffu.:lency of Yes Yes Yes Yes Yes
drinking water
38 Sufﬁmgncy of Yes Yes Yes Yes Yes
domestic water
39 Quality of drinking Good Good Good Good Good
water
40 Quality of domestic i Good Fair i Fair
water
(F) | Transportation
41 | Main Transportation Waterwa Waterwa Waterwa Road, Waterwa
P Y Y y Waterway y
42 Situation O.f the Good Good Good Good Good
transportation
43 EX|_stence of boat Yes Yes Yes Yes Yes
station
44 Situation of Fhe . Good Good Good Good Good
telecommunication
(G) | Occupational Status
45 | Agricultural workers Yes Yes - Yes -
Tomato,
46 | Common Crops Tomato Pumpkin, - - -
Chayote
47 | Land Value - - - - -
48 | Livestock breeders - - - - -
49 | Common livestock - - - - -
50 | Fishery - Yes - - -
Tilapia,
Bronze
featherback,
51 | Common Fish - Common - - -
snakehead,
Mrigal carp,
Inle carp
Carpenter,
. S"_‘a" Office Staff,
52 | Other occupations business - - -
(weaver) Hotel,
Agriculture
Name and number
53 | of workshops near to - No - - -
the village
(H) | Information about Religions, Races, and Ethnic Minority
54 | Races in the village Intha people Intha people Intha people | Intha people | Intha people
55 | Religion Buddhism Buddhism Buddhism Buddhism Buddhism
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No.

Question of Key
Informant
Interview

Nan Pan
Kyar Taw
Village

Kyay Sar
Kone (North)
Village

Kay Lar
Village

Inn Dein
Village

Tha Le U
Inn Village

56

Existence of the
ethnic minority

No

No

No

No

No

57

Name of the ethnic
minority

58

Number of
households of ethnic
minority

Source: E Guard Study Team (April 2025)

Profile of Floating Garden Kyay Sar Kone (North) Village, He Yar Ywar Ma Village,

Inn Paw Hkon Village, Se Khaung Village, Yae Lel Village (Day 2)

Floating
Garden
Question of Key (Kyay Sar He Yar Inn Paw Se Khaung Yae Lel
No. . Ywar Ma Hkon . .
Informant Interview Kone Village Village Village Village
(North)
Village)
(A) | Information of Area, Population, Households, and Charity Organization of the Village
Area of the village

1 - - - - -
(acres)

5 Nearest township’s Nyaung Nyaung Nyaung Nyaung Nyaung
name Shwe Shwe Shwe Shwe Shwe
Distance between

3 | nearest township and - - - - -
the village (miles)

Total number of

4 | households (nos.) i i 350 i i

5 Tota! number of i i 280 i 105
housings (nos.)

Total number of

6 | women-headed - - - - -
households

7 General economic i i i i i
situation of households

8 | Total population - - - - 375

9 Number of people who i i i i i
can work

10 Number of jobless i i i i i
populations
Number and name of

11 | the organizations in the - - - - -
village
Number and name of

12 | charity organizations - - - - -
in the village

(B) | Information of the Climate and Fauna and Flora of the Village
13 | Occurrence of drought - - - - -
14 | Experience of flooding Yes Yes Yes Yes Yes
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Floating

Garden He Yar Inn Paw
Question of Key (Kyay Sar Se Khaung Yae Lel
No. . Ywar Ma Hkon . .
Informant Interview Kone Village Village Village Village
(North)
Village)
15 | Common flora - - - - -
16 | Common fauna - - - - -
(C) | Pagodas, religious buildings, and Schools
17 Number, names, and ) ) ) ) )
lifespan of Pagodas
18 Number of religious Monastery - | Monastery - | Monastery - | Monastery - | Monastery —
buildings 1 10 1 1 1
Number of religious
19 . - - - - -
community halls
2 (Basic
Education
Basic Primary
Education School -1
20 | Number of schools High School - Basic 1 No
-1) Education
High School
-1)
21 | Number of students - - - - -
22 | Number of teachers - - - - -
Status of education of
23 . - - - - -
the village
(D) | Health
24 | Existence of clinics - - Yes - -
25 | Number of clinics - - 1 - -
Number of medical
26 - - - - -
staffs
Name of the nearest
27 . - - - - -
hospital
28 Distance between the i i i i i
village and the hospital
Common diseases
29 | occurred in children in - - - - -
the past year
Common diseases
30 | occurred in elderly in - - - - -
the past year
Diseases common in
31 | middle age in the past - - - - -
year
(E) | Resources
Access to grid
32 | electricity by the Yes Yes Yes Yes Yes
government
. National . . National National National
33 | Sources of electricity Grid National Grid Grid, Grid Grid
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Floating

Garden He Yar Inn Paw
Question of Key (Kyay Sar Se Khaung Yae Lel
No. . Ywar Ma Hkon . .
Informant Interview Kone Village Village Village Village
(North)
Village)
Solar
34 | Fuel used for cooking - - - - -
Spring
water/ water
Sources of drinking purification Water bottle, Water Water bottle,
35 . - Water . Water
water machine o purifier o
purifier purifier
from
monastery
Sources of domestic Tube well Tube well .
36 water - - (depth — 250 (depth — Spring water
feet) 260 feet)
37 Sufficiency of drinking i i i i i
water
Sufficiency of
38 . - - - - -
domestic water
39 Quality of drinking Good - Good - Good
water
40 Quality of domestic i i Good i Good
water
(F) | Transportation
. . Road,
41 | Main Transportation Waterway Waterway Waterway Waterway Waterway
42 Situation O.f the - - Good Moderately -
transportation
43 EX|_stence of boat Yes Yes Yes Yes Yes
station
44 Situation of Fhe . Good Good Good Good Good
telecommunication
(G) | Occupational Status
Agriculture,
. Agriculture . Fishing,
45 | Agricultural workers (Tomato) Agriculture Small plant - -
(Weaver)
Tomato,
Cucumber, Tomato,
46 | Common Crops Pumpkin, - Eggplant - -
Gourd, Bean
47 | Land Value - - - - -
48 | Livestock breeders - - - - -
49 | Common livestock - - - - -
50 | Fishery - - - - -
Common Tilapia,
51 | Common Fish snakehead, - Bronze - -
Bronze featherback,
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Floating
Garden

. He Y InnP
Question of Key (Kyay Sar e var nn Faw Se Khaung Yae Lel
No. . Ywar Ma Hkon . .
Informant Interview Kone Village Village Village Village
(North) g g
Village)
featherback, Common
Tilapia snakehead,
A boat
construction
Goldsmith, business,
. . . Farm,
52 | Other occupations Agriculture Blacksmith, Weaver . Carpenter,
Blacksmith .
Weaver Vendor in
Alodaw
Pauk pagoda
Name and number of
53 | workshops near to the - - - - -
village
(H) | Information about Religions, Races, and Ethnic Minority
. . Inth
54 | Races in the village Intha people | Intha people | Intha people p:op?e Intha people
55 | Religion Buddhism Buddhism Buddhism Buddhism Buddhism
56 E>.<|ste.nce of the ethnic NG No No No No
minority
57 Name of the ethnic i i i i i
minority
58 Number of households i i i i i

of ethnic minority

Source: E Guard Study Team (April 2025)
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Building Loss and Danage Inventory Survey Form

8 FloodduoraFion 428
e O —

I
% ) \ 2ol
Y- lmm'moi 8

fect dfe over . |
-/ n—mm_ow_.&‘apﬁ_.__

el fvdron

%ré%oé———»—%ﬂ—ml&-klka

Village 2 hh& 0‘;: — GPS Location : Lat
Village Tract R % g La ,O = B ‘Long
Poputation < :Ele
Date 1 \58. 4 Q%5 Contact Person :_
Building / Structures
. RC Masonr den_B den_S | Bamb Other
Type of building s —=— < 4 S
2 1 2 >3 Complex |Remark:
o O 7~ .
. Religeous |Public Private Factory / Mill |Other |Remark:
Appr. Age of <10yrs | 10-30yrs | 30-50yrs | 50-100yrs | >100yrs Remark:z
Buiding . .o X X Sayrs
Infrastructures
Type Road Bridge Agriculture Other If other please specify~>
z ol o < Wiey [x9p
Damage Level Total damage Partial damage Distort/ cracks Minor
~ X X
Disaster
|Event Ffrom Sept 1F |t Duration A days
& dby Inundation| current wind Rain F_Fire U_Fire Landslide
. o / >
Ground Shaking Liquefacti Human activity Other
Photo

%,[muo;: f?{ﬁ&ﬁ
gzlo( él\f}) S

g i

%

10

Source: E Guard Study Team (April 2025)
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Building Loss and Danage Inventory Survey Form

Village .'.2’2.."4,(‘..%’) H GPSLocation :Lat
Village Tract 2 0. :Long S
Population :Ele
Date .EA..J.S...Q_..'JD.J.SA.‘..... Contact Person : | ) SA)\ Win 5
2
Building / Structures ‘1 % 3‘ 5 q l?
RC Masonry den_B den_S | Bamb Other
Type of buildin
P Ll = - - —
1 2 >3 Complex |Remark: :
Number of Sto
vy 7 | 1ore r)f@wﬁf v RC
< Religeous |Public Private Factory / Mill |Other |Remark:
Utility
> o~ =,
Appr. Age of <10yrs | 10-30yrs | 30-50yrs | 50-100yrs | >100yrs |Remark:
Building ? g - -~ i
Infrastructures
Type Road Bridge Agriculture Other If other please specify
X X = %
= {avel Total damage Partial damage Distort/ cracks Minor
© Pl il il
Disaster
Event From )§.3. To 4. 3 Duration | 307 4) Aoy days
B iy Inundation| current wind Rain F_Fire U_Fire Landslide
Ground Shaking Liquefaction Human activity Other
2 P
Remark Photo
ot 1K Hh/lnl-O/,\
‘mmﬂz,_web.._hy—gmund. ............
daslrne 0.8 Al ,ﬂ. aNrLe.
Gy 'lj ) L1174 A=Vl 16 = & 48 e =g
n}' L(m;osfacl'fmn
_hiH.t..dmmy__. = agrind v/ |
mu. rgﬁq \,) o
m’(!\/ <. e hnldu\!) 1(\ /“V
BT dmu%g,— gevbvely zclrm.m
2L e --Souwnda i@ )wml»c ed..hy
VLY T Y Pn OY.0 N
T 21 OG>
—-Etayey-Sort

61“1”M gt &

- 1*7 on mny 9RAON,

Source: E Guard Study Team (April 2025)
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Building Loss and Danage Inventory Survey Form

Village NAA_H\:‘ [(ya o GPS Location : Lat e

Village Tract — :Long e
Fon M’“m’?'? 254 Fousdld ) o
Date ContactPerson : 1. f 69 .
Q
Bullding / Structures ™9 60 H2
Type of bulldi RC Masonry | wooden_B | wooden S | Bamboo | Other
i I Pt el e | lt"
1 2 >3 Complex |Remark: 3
ber of St s 9.
i 8 X = a@ m. )(6 W u?’):l.(f_'
Uity Religeous |Public Private Factory / Mill |Other Remark: s
— — o~ - w»(m« Q
Appr. Age of <10yrs | 10-30yrs | 30-50yrs | 50-100yrs | >100yrs |Remark:
Building A % ~ - -~
T’
Infrastructures
T Road Bridge Agriculture Other If other please specify
ype
b Total damage Partial d Distort/ cracks Minor
ge Level
e ~ &
GmM )

Disaster ﬁm J(PQ(S'&[’ hm A aﬁ‘ ‘
[Event From 94 .49 To 2. Durati S days

B dby Inundation|  current wind Rain F_Fire U_Fire Landslide

B IE
Ground Shaking Liquefaction Human activity Other
J sl X

;}t /A;L Wuaﬁ__ Some. ?.wm&md

G hougps ok Feat _gohich bt | weter level Rlj: of \L

LY 0N grpund
4 ¥ [ ‘ Tl dys  Uhd TRt

\;muiar\ or ln'r,l*uzkbr tion

jbsaxsz,_M_Mbad;.m_

I\mu |

Housec—callapse - pou Hlplcr'd yecton,

Source: E Guard Study Team (April 2025)
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Building Loss and Danage Inventory Survey Form

Village 120 ,56!26; . GPS Location : Lat
Village Tract __ I :Long
Population :Ele
Date _w‘_‘ “{- 4__ 20 _pg Contact Person : 6 xa Q i E______“___
Building / Structures 4 Q £ 3
of buildi ey den_B den_S Other
Type "X A ~ P -
Number of Story ;_ ; : }3 T8 C°;“<°'°" fRemark: 2 and Ry 5. 55 ¥
’ Relig Public Private Factory / Mill |Other Rel 3 r
vy [ R RGeS 128G {520 <
Appr. Age of <10yrs | 10-30yrs | 30-50yrs | 50-100yrs | >100yrs |Remark:
Building - - — - 1 ( ¢§:N'Y)-h6m\6‘ \
Gy UG
Infrastructures
Road Bridge Agriculture Other If other please specify ~
Type X 7 T &vpes [ ’“"’g\’g ‘%\1
- Level Total damage Partial damage Distort/ cracks Minor {Vl ?' fl_
= > Pl
= P\GJ};)W(
Disaster ”J ) {
[Event From 98 To 28 Duration ] days
Inundati current wind Rain F_Fire U_Fire Landslide
— e L E % x X 2% X
Ground Shaking Liquefaction Human activity Other
P el x X
Remark Photo
i Woo&p,n 'Le, g:)w'\olx’r .,
Musron . Cmcks
[\We8d ductor £ _eamor dishiY ﬁ ~n 5

Jof——élldnmﬁ '''''' QAaIIoU ;‘oo,‘fnj on
Cehoo | — _aked 6306/ Bandi....... d
e

EXEY pail F e
———— Y . some shallow £oo ki
.. s o0 b cub tHhe wxod
WMMMM ............... oand Kl
Na pv‘dlwat

Source: E Guard Study Team (April 2025)
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Building Loss and Danage Inventory Survey Form

GPS Location : Lat

Vilage 1.0k &q -
s %5

Village Tract :Long
Population : :Ele
Date wﬂ _{4 /I i )0 2. Contact Person :
Building / Structures
Type of buildi RC Masonry den_B den_S | Bamb Other
ok e 7 X 7. e X
2 > 3
Number of Story 1 3 Complex |Remark
> - 1408 May
Utitty Religeous [Public Private Factory / Mill |Other ?
2 Pt s /)
Appr. Age of <10yrs | 10-30yrs | 30-50yrs | 50-100yrs | >100yrs |Remark:
Building / - > Z 1o 4 Ao, (D&
Infrastructures OM M)V ) el
Road Bridge Agncul(ure Other If other please specify
Type
Total damage Partial damage Distort/ cracks Minor
Damage Level
" / e P
Disaster
Event From To Duration days
= dby Inundation| current wind Rain F_Fire U_Fire Landslide
Ground Shaking Liquefaction Human activity Other
X
Remark Photo
1
"pém“)‘&b’@d‘ﬁ
m@.ﬂlﬂ__——)_ _Lz_MM_M
)/ M 1A..-
thu.«bwl}: R
hallae s f. A b OV EY-
oraroty o tngatrtor
Yl voate rial
0
_shqlwu_&ohai_.bommm@u _q

Source: E Guard Study Team (April 2025)
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Building Loss and Danage Inventory Survey Form

Vilage : Meya Yoamn. GPS Location :Lat__
Village Tract AR \{‘g :Long
Population ' y ‘?_’} :Ele
Date 205: _____ Contact Person :
Building / Structures
RC Masonry | wooden_B | wooden_S | Bamboo Other
Type of building [—— o pr o s
& >3 Complex |R k:
Number of Story 1/ e 7 - g ﬁ er on }QI ‘c
Religeous |Public Private Factory / Mill |Other Remark:
Utility
P 2= — X -~
Appr. Age of <10yrs | 10-30yrs | 30-50yrs | 50-100yrs | >100yrs [Remark:
Building > o il
70 6oyt-
Infrastructures
Road Bridge Agriculture Other If other please specify
Type X
X X X
Damage Level Total damage Partial damage * Distort/ cracks Minor
Disaster
Event From To Duration days
I
Damaged by nundation| current wind Rain F_Fire U_Fire | Landslide
Ground Shaking Liquefaction Human activity Other
/
Remark Photo

Na luuafar}rnn 9y m\oham.
_hlahy_ﬂ-lacan_aLnyg_Lmaks ]
Wakey dleblee DA@P&%_LMMBL
inmfam..”@ﬂmgmlwwul_n
_d,%_._{o ...... da,Pmtmn B, YAV

009/{ )3'\00 zK
aoiln{m mdf‘lpb Aive cFiow,

Murty fowu on
f.‘ HEA Sol
5’49“' hMbeY'l;__FDMJM'M.

hm’nv |\L &vmo\cﬁ\o an
L aley Ol%P )O(ﬂMg

30

Source: E Guard Study Team (April 2025)
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Building Loss and Danage Inventory Survey Form

O -100
a0

20 lr nels P |

Ot V/‘-w 7057y
_fg}}a&iy.. 2 Vs (women.)..

Fojpe =X
dsods.are cansed Dy bwfdm.s_
—celhpwd

_45 cand’ud‘al

&rhmwﬂ o
No evidlace.  of ht:uohu*\dk

J&fmw?z 996.C
- Bbey -6

OrOMMNLGD
PNy

Village _:Jj\) ( N GPSLocation :Lat ~
Village Tract ¢ I.nng . 5 N
Populati : i e iEle I Y
Date _’3 4-45 —— Contact Person : ‘6@ _G‘c‘.s i
lding / Structures M ’Cﬁa93 /
Segedib RC Masonry den_B .S | Bamb Other
we ol il - P =
1 b >3 Complex |Remark:
ber of Story
i P 74
- Religeous |Public Private Factory / Mill |Other |Remark:
Ut ’ -
i Vo b s P X z - h Cins i C ”
Appr. Age of <10yrs | 10-30yrs | 30-50yrs | 50-100yrs | >100yrs |Remark:
Building -~ P — P
Infrastructures
Type Road Bridge Agriculture Other If other please specify
hal X X
Damage Level 'rota;< Pam;l( Dlstort;(cvacks Minor
Disaster
Event From To Duration days
Damaged by Inundation| current wind Rain F_Fire U_Fire Landslide
Ground Shaking Liquefaction Human activity Other
Remark Photo

Source: E Guard Study Team (April 2025)
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Village
Village Tract
Population
Date

:ilnr 4 Qo 74_* o

Building / Structures

Building Loss and Danage Inventory Survey Form

,6‘:\1\:;4 A—

u}(.__ ....... s

GPS Locatlon : Lat
:Long
Ele

Contact Person : _ ‘51 (r)_l:yf 12:.__ __@ﬂ-ﬁ-ﬂaQSQ)ﬂ
4283296489

Type of buildi RC Masonry | wooden_B | wooden_S | Bamboo Other
" 92 P s 2
—— 1 2 >3 Complex |Remark:
! of Story —= = =
Utility Religeous |[Public Private Factory / Mill |Other Remark:
Appr. Age of <10yrs | 10-30yrs | 30-50yrs | 50-100yrs | >100yrs RemaYlé
Building 7 = 7 - T iy !9 VA
Infrastructures
Type Road Bridge Agriculture Other If other please specify
X [ X X X [
Total damage Partial damage Distort/ cracks Minor
Damage Level
T i~ P
Disaster
Event From To Duration days
Inundation| current wind Rain F_Fire U_Fire Landslide
Damaged by
Ground Shaking Liquefaction Human activity Other
~
Remark oto
@r;zlll\_(m l?F nm '\)Bnq o[lnL“I/A ‘17\ &5 ’\165{:-(5:{
o 0o W
v
rn,v's‘f\nfanv}\)dx LbEhI o H\QECZ} .
K\HMN{’\ A-) ‘0‘1"{“¢§ =N £ — SO'J
L i e -
7 9 i
Wavye. _action. .. 3 sk o%/tj ( Crorhed
_? OO 605 'ﬁ 0
i T and "
B9 C0
GMaR oy v,
25337 £l P’lt@@w
o - I) .~
6 (CRL:

Source: E Guard Study Team (April 2025)
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Hazard Assessment Form
1. Name of village tract : ._/\vh‘rv wh;\ m\‘G\E
2 Nameof vilage A <.s9b\®.w
3. Types of hazards happening in village (V):
Storm  / | Storm Flood Erosion | Tsunami | Earthquake | Landslide | Drought Fire Forest Fire | Tornado Lightning | Health
Cyclone | surge related
8 apé x?..%n.
¥ il E — ra - v -~ Q&.@?\
3?:.
4. Type of past disaster events (10 ye
# of human loesses | Household property losses Property Loss Land
| Land |
Hazard | s _ Village z Agricul
Year type BHK “ .A“-r. i # of animal died Building aum_ Jetty bridge ”““””Ra FMMHEEH
m buffalo | cow | chicken | pig | others | house | school uw.o_.su». Other | feet | Mile | Big | Small | Big | Small | length (feet) | acre -
B R | x [*¥ | % & CIE = |7 |ameth
03| e x [x |
waQeed] x| % | x
205 [Bortied % | % | X @€ g | x | x XX |x|x|x|x m
m

&m%m\ ﬁ,_%\ ©: 9. f-

Jo

Source: E Guard Study Team (April 2025)
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Form 2
Hazard Assessment Form
1 Name ofvilagetnt: Nown [2m.
2 Name ofvillige  Non Pap N«Sw T
3. Types of hazards happening in village (V):
Storm / | Storm Flood Erosion | Tsunami | Earthquake | Landslide | Drought Fire Forest Fire | Tornado Lightning Health
Cyclone | surge related
\ 2 B
o il X | o~ | — PSR o L
M§:0d m/\?h.
nhor
4. Type of past disaster events (10 ye D‘.J ,
# of human loesses | Household property losses _ Property Loss Land
Hazard Village Eand Agriculture
Year | e | 4 5 # of animal died Building & Jetty bridge | (erosion)/
total - froad embankment | 2"
male | female
buffalo | cow | chicken | pig | others | house | school Monant Other | feet | Mile | Big | Small | Big | Small | length (feet) | acre

A ery

205 B4 i)

Source: E Guard Study Team (April 2025)
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Form 2
Hazard Assessment Form
\Y
1. Name of village tract : u.v?ﬂ%&..wo\wc &
@
2. Name of village: Uh?w.ﬁ. n m..
3. Types of hazards happening in village (¥):
Storm / | Storm Flood Erosion | Tsunami | Earthquake | Landslide | Drought Fire Forest Fire | Tornado Lightning | Health
Cyclone | surge related

\\\y\\\xx.\\\&%b
7y

4. Type of past disaster events (10 ye
#of human loesses | Household property losses Property Loss Land
Shiziad : Land "
Year # of animal died Building Village Jetty bridge | (erosion)y | Agriculture
type # = - road embankment | 274
male | female
buffalo [ cow | chicken | pig | others | house | school Monast- | oyner | feet | Mile Big | Small | Big | Small | length (feet) | acre

ery

od AESET XX XX [Alx [ x [ X

JoC

Source: E Guard Study Team (April 2025)



1. Name of village tract : Qr/%&o e

2. Name of village: Qu/%uoc \QMVJ

3. Types of hazards happening in village (V):

>

Form 2

o&me&m

Storm / | Storm Flood Erosi T Earthq Landslide | Drought Fire Forest Fire | Tornado Lightning | Health
Cyclone | surge related
AL EPIP IS X X i X | X | &~ X
%@ﬂe.:_.o}
4. Type of past disaster events (10 ye
# of human loesses | Household property losses Property Loss Land
Qo) , Land '
Year s # of animal died xw OJWE._&:m <—=mMm Jetty bridge (erosion)/ WNMHEEH
- A P AN 2 embankment
buffalo | cow | chicken | pig | others | house | school R..MEE? Other | feet | Mile | Big | Small | Big | Small | length (feet) | acre
o4 N (X | X0 | X [ X | x X[ x| XXX [ X|~A7] XX i Rl
B8, | lal4a | X| A XNV A2 | A1 IXLR |y [&]7 X
Zooo® 6.4

Source: E Guard Study Team (April 2025)
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Form 2

Hazard Assessment Form
1. Name of village tract : Smhb&.
" Y roe
2. Name of village: . . {
ame of village: vhogv_ w.u\&.&.m. Eljm @
3. Types of hazards happening in village (V):
Storm / | Storm Flood Erosion | Tsunami | Earthquake | Landslide | Drought Fire Forest Fire | Tornado Lightning | Health
Cyclone | surge related
oy depositor - ?msnw‘. 6104,
4. Type of past disaster events (10 ye
# of human loesses | Household property losses Property Loss Land
Year Mol # of animal died Building Viliage Jetty bridge M.M“Mo:v\ Agriculire
- :h_n —nucran ol - embankment land
buffalo | cow | chicken | pig | others | house | school .,..zwaa. Other | feet | Mile | Big | Small | Big | Small | length (feet) | acre
o [H. I x [ % [ x| x| »|X A o loogf ~ [ XX [ X]x | 7|7 ]| ¥
poSIEA | X[ X |¥ | X| ¥| < % L Y X X, A AL X

\"d

Colgpe. = B howse
@iul - c%.
Uhos)  — Gppoy/ 1D 2 :\:w (097 03

o

Q

vw%@@,m%ms - @1\?3&3\ ] 09005 @@mvmg

606" Jﬂ

- emm.

Source: E Guard Study Team (April 2025)
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1. Name of village tract : u&.,\u,.b)

2. Name of village: \%w%

3. Types of hazards happening in village (¥):

Hazard Assessment Form

\,
lube well ~ 260"

—) «.%&Qu

Form 2

2666 6,
5 g0,/ spet /10, 2158
Storm / | Storm Flood Erosi T i | Earthquake | Landslid Drough Fire Forest Fire | Tomado Lightning | Health
Cyclone | surge related
CfIX -1 X Ix - Ix Ix | X 14 | X Lo I
4. Type of past disaster events (10 ye
# of human loesses | Household property losses — Property Loss Land
ear W animal di uildin, Village i _MH.Q: Aguicale
Y type BM_» Tnulr i #of 1 died Building —Qmﬁou‘mﬁﬁw Jetty bridge (¢ N/ Jand
buffalo | cow | chicken | pig | others | house | school ”.a%:uu? Other | feet _,\M.__m Big | Small | Big | Small [ length (feet) | acre
JoalFL | X x| X 1 x [ x [0 uyfultx|>x X | x| X [Zare
po)5fa IR I X | x| x [ x| ¥ |X] X[ X[y |x% LYt [ovl S| % N

Source: E Guard Study Team (April 2025)
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G D OGS ~ SynSchad Form 3
Hazard Assessment Form
o A
1. Name of village tract : JmC&
2. Name of village: 3)&)%
3. Types of hazards happening in village (V):
Storm / | Storm Flood Erosi T i | Earthq L Drought Fire Forest Fire | Tornado Lightning | Health
Cyclone | surge related
“Ix |7 X]|x ] | X [ ] -~ | X |X # 11X
4. Type of past disaster events (10 ye
# of human loesses | Household property losses Property Loss Land
|
Year :n.ﬂa 3 0 . # of animal died Building e 3 Jetty bridge m_.h&a\ g
buffalo | cow | chicken | pig | others | house | school %...Ev Other | feet | Mile | Big | Small | Big | Small | length (feet) | acre :
sl BT e [ e[ b [3TXT X [ R TXIXTX X x 26
pos [Ba | X I [x [ X X x|x] [#[X[~ |- [XIX[x|X]x]x @

m,uvfp\?vn - 26w - g@?\l Q?«c%m&...d?ﬁ%..

1\35\

Source: E Guard Study Team (April 2025)
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1 Name of village tract - «..%..QN»A

2 Name of village:

P

3. Tvpes of hazards happening in village (¥):

Storm  / | Storm Fiood Erosion | T | Earth Drought Fire Forest Fire | Tomado | Lightning | Health
Cydone | surge { | related
CTx X [ A x| 7 |7 X [ x| x| ¥~ |x
S0A Y
4 Type of past disaster events (10 ye
# of human loesses | Household property losses Property Loss Land
Your | Hazerd . # of animal died Buildin Yilags Jetty bridge (orosory/ | Agrcsiture
R P P Q_Vm:c ] ™ enberire | ™
m buffalo | cow | chicken | pig house | school u«a_!. Other | feet | Mile | Big | Small | Big | Small | length (feet) | acre
oyl H 14121611 |[X| X% x|~ 20 4 |X |# < -
25 Eq | %I X | K] x| %] ¥ X X | X | X [ XX [X|X[X]|Xx[X]| X X
M
._ |

Source: E Guard Study Team (April 2025)
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Ancient structures represent invaluable cultural heritage and require specialized protection
against natural disasters such as floods and earthquakes. To ensure their long-term
preservation, the following integrated measures are recommended, combining traditional

conservation practices with modern technology and community involvement.

1. Comprehensive Condition Assessment

Conduct detailed surveys by archaeologists and conservation experts to document all damage

caused by floods and earthquakes.
Understand the original construction techniques and current state of deterioration.
2. Structural Reinforcement

Use durable joint systems to stabilize stupas, pillars, brick walls, and timber components while

preserving traditional joinery methods to maintain authenticity.

Employ Fiber Reinforced Polymer (FRP) wrapping on timber elements for additional seismic

reinforcement.
3. Integration of Modern Technologies
Install Base Isolation Systems beneath major structures to reduce seismic impact.

Improve drainage infrastructure and implement water-resistant designs that do not alter

historical features to mitigate flood damage.
4. Environmental and Site Management

Modify and manage the surrounding landscape to prevent ground cracking and control

floodwater flow.

Protect timber and other vulnerable materials from moisture damage through proper site

management and maintenance.
5. Digital Documentation and Monitoring

Digitize architectural details, inscriptions, and artifacts for long-term preservation and

academic access.

JJO



Deploy sensors for real-time monitoring of structural health and moisture intrusion.
6. Regular Inspection and Maintenance
Conduct routine seismic risk assessments and flood vulnerability evaluations.

Systematically inspect timber components and other materials for signs of decay or damage

and address issues promptly.
7. Community Engagement and Capacity Building

Train local communities in heritage conservation, disaster preparedness, and emergency

response.
Promote awareness programs to foster local stewardship of heritage sites.

8. Legal Protection and International Support

Advocate for official government recognition of heritage sites to ensure legal protection.

Seek technical and financial assistance from international organizations such as UNESCO and
SEAMEO-SPAFA.

9. Preventive Measures and Emergency Planning
Establish early warning systems for floods and earthquakes tailored to heritage zones.
Construct flood barriers and ensure clear evacuation routes.

Develop and regularly update emergency preparedness and response plans specific to heritage

conservation.

By implementing these integrated approaches, ancient structures can be safeguarded against
the combined threats of flooding and earthquakes, ensuring their survival and cultural

significance for future generations.
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