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Abstract —This research proposes a system that can early
warn about the upcoming flash flood and also landslide for the
upstream and downstream areas. The system uses solar cell
storage together with batteries as the main power. The system
can be split into two parts. The first part is the transmitter
installed at the upstream, and composes of a data logger, a
water level meter with two sensors for measuring runoff and
groundwater levels, a rain gauge, and a processing unit with
an SMS (Short Message Service) transmitter and a warning

siren. The second is the receiver installed at the downstream,

and composes of an SMS receiver with a warning siren as well.
The system can warn the upstream village immediately and
then warn the downstream sub-district about 2 hours in
advance. The warning alarm takes place when the runoff level,
the rainfall in 1 hour, or the rainfall in 1 day or in 3 days,
over critical points, and if the groundwater level also exceeds a
critical point, the warning will show that a landslide may

happen as well.
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23
24
25
26
27
28
29
30
31
2
33
34
35
36
37
38
39
40
41
42
43
44

$A0016B1C1DO00EO00F001!07/04/10-13:05:47
$SA0016B1C1D077E000F001!07/04/10-13:06:36
$A0016B1C1DO00E002F001!07/04/10-13:06:41
$A0016B1C1DO00EO00F001!07/04/10-13:09:06
$SA0016B1C1D066E065F001!07/04/10-13:54:18
$A0016B1C1DO058E057F001!07/04/10-13:54:55
$A0018B1C1D061E062F001!07/04/10-18:11:07

$A0034B1C1D063E064F001!08/04/10-10:29:56
$A0035BOCOD062E063F001!08/04/10-12:51:32
$A0035BOCOD065E064F001!08/04/10-16:39:29
$A0035BOCODOS9E059F001!08/04/10-16:41:01
$A0035BOCOD067E067F001!08/04/10-16:48:03
$A0035BOCODO56E056F001!108/04/10-16:48:38
$A0037B1C1D046E043F001!09/04/10-18:16:25
$SA0038BOCOD046E043F001!09/04/10-18:17:10
$A0040BOCOD046E043F001!09/04/10-18:17:22
$A0041BOCOD046E043F001!09/04/10-18:17:29
$A0043BOCOD046E043F001!09/04/10-18:17:36
$A0044B0OCOD046E043F001!09/04/10-18:17:55
$A0045B0OCOD046E043F001!09/04/10-18:18:16
$A0046BOCOD046E043F001!09/04/10-18:18:23
$A0047BOCOD046E043F001!09/04/10-18:18:45
$A0049B0OCOD046E043F001!09/04/10-18:20:11
$A0050BOCOD046E043F001!09/04/10-18:43:21
$A0050BOCOD045E043F001!09/04/10-18:43:27
$A0051BOCOD044E043F001!10/04/10-09:58:24
$A0052BOCOD041E039F001!12/04/10-14:05:54

$A0060BOCODO15E015F001!19/04/10-17:24:52
$A0061BOCODO11E011F001!20/04/10-13:13:57
$A0062BOCOD011E007F001!20/04/10-15:55:46
$A0063BOCODO00EO00F001!20/04/10-16:04:42
$A0064BOCODO00EO00F001!20/04/10-18:01:17
$A0064BOCODO65E057F001!21/04/10-10:58:30
$A0064BOCODOS0E079F001!21/04/10-10:59:34
$A0064BOCODO79E079F001!21/04/10-10:59:41
$A0064BOCOD0OS4E081F001!21/04/10-11:00:14
$A0064BOCODO98E097F001!21/04/10-11:00:38
$A0064BOCODOS6EO85F001!21/04/10-11:03:34
$A0064BOCODO58E055F001!21/04/10-11:03:39
$A0064BOCODO68E068F001!21/04/10-11:05:20
$A0064BOCOD048E047F001!21/04/10-11:05:56
$A0065BOCOD044E044F001!25/04/10-15:28:19

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

$A0068BOCOD039E041F001!28/04/10-11:31:12
SA0069B0COD054E053F001!29/04/10-17:23:11
SA0070BOCOD037E041F001!03/05/10-14:39:44
SA0071BOCOD037E041F001!03/05/10-14:39:49
SA0072BOCOD037E041F001!03/05/10-14:40:01
SA0073BOCOD037E041F001!03/05/10-14:40:22
SA0074BOCOD037E041F001!03/05/10-14:40:31
SA0075BOCOD037E041F001!03/05/10-14:41:21
SA0077BOCOD037E041F001!03/05/10-14:41:43
SA0079BOCOD037E041F001!03/05/10-14:41:51
SA0080BOCODO0OEOOOF001!03/05/10-14:43:25
SA0081BOCODO00EOOOF001!03/05/10-14:45:48
SA0082BOCODO00EOOOF001!03/05/10-14:46:32
SA0083BOCODO00EOOOF001!03/05/10-14:46:44
SA0084BOCODO00EOOOF001!03/05/10-14:47:21
SA0086BOCODO00EO0OF001!03/05/10-14:47:35
SA0088BOCODO00EOOOF001!03/05/10-14:47:42
SA0090BOCODO00EOOOF001!03/05/10-14:47:47
SA0091BOCODO00EOOOF001!03/05/10-14:47:53
SA0092BOCODO00EOOOF001!03/05/10-14:48:05
SA0094BOCOD0O00EOOOF001!03/05/10-14:48:30
SA0095BOCODO00EO00F001!03/05/10-14:48:35
SA0096BOCODO00EOO0F001!03/05/10-14:48:42
$A0097BOCODO00EO0OF001!03/05/10-14:48:55
SA0098BOCODO00EOOOF001!03/05/10-14:49:01
SA0099BOCODO00EO01F001!03/05/10-14:54:19
SA0099B0OCODO5S3E050F001!03/05/10-14:58:02
$A0100BOCOD050E044F001!04/05/10-17:33:40
$A0101BOCODO38E031F001!06/05/10-13:15:06
$A0103B1C1DO00EO00F000!07/05/10-10:50:46
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Sending Date
SMS messages
number &time
7/4/2010 send sms back for checking, still working
+66852729587
11:01 from receiver
7/4/2010
+66821653409 rf=0010 w=002 s=001 sm=001, 0Omm/day
12:02
7/4/2010
+66821653409 13:04:07/04/10-Flash flood, Low 27 cm
13:07
7/4/2010
+66821653409 13:52:07/04/10-Flash flood, Low 16 cm
13:55
8/4/2010
+66821653409 16:37:08/04/10-Flash flood, Low 15 cm
16:40
9/4/2010
+66821653409 18:31:09/04/10-Flash flood, Low 14 mm/hr
18:33
21/4/2010
+66844909231 10:20:21/04/10-Flash flood, Low 15 cm
10:59




21/4/2010  |send sms back for checking, still working
8 +66852729587
11:01 from receiver

28/4/2010  |send sms back for checking, still working
9 +66852729587
11:01 from receiver

28/4/2010
10 +66844909231 1f=0068 w=039 s=041 sm=001, 3mm/day

12:39

11 +66844909231

3/5/2010 14:59 [ 14:20:03/05/10-landslide&flood, High 30 mm/hr
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Sending Date
SMS messages
number &time

30/8/2010
1 +66844909231 rf=0829 w=016 s=019 sm=000, Omm/day

11:56

06/9/2010
2 +66844909231 rf=0853 w=019 s=002 sm=000, Omm/day

11:56

13/9/2010
3 +66844909231 rf=0959 w=019 s=032 sm=000, S5mm/day

11:56

20/9/2010
4 +66844909231 rf=1059 w=021 s=000 sm=000, 1mm/day

11:56

a J
4, ﬂmumuazmimmww

@

A Y a d" ya
1) TupouTNANYDINUITBT Al

@

Y v
olanaaosdatoyanis
APUABNININGATATIAY 5 W IFUAY 1ADINNITNAADIAL WU

R a = 1A ' Y A o
adlalszinm 5 Alawas 9 ludisaneasmsududouss uag

o w 1 2 o w % ' J
I¥masaege aunldoaiidsan Fuilugilasinnens aad

a Jd [ o A = o ' =2
weeagunasauran lowJouounumsas SMS F9d4




181aana1 Tldeasida Wi vazianuuiueunii 3414

Aonldnsda SMS unu uaRTTeEeRRpIieINI T IR 010

v Jdo Y v & Y
Tnsdmndene a1szuuInsdnnvados madoussisziaon'ld

S92 2
RAIRNAUHUNTUU

e

@ °

Y a Y g X Ada ¥
2) ﬂ’]‘]_lﬁL’Jﬂ!ﬂa’]ﬂu’]!’ﬂuwu‘ﬂV]Nﬂ’lﬁﬁllu’m’]ﬂﬁ’]ﬂu’lwa1fJ

Y Y

o 4 A o A 2 ' H
a1y E]ﬁ]1/]1611’7ﬂﬁmﬂuﬂﬂﬂﬂa1ﬂu1mlﬂvlﬂNaﬂWNﬁWEJL!VMﬂ“ﬂN
A y a A a Y 2 Ad = =] =)
Ut Es Y HesnnUsnuauinMdudoiiaadanezil
~ H 2 0 1= s A o
ﬂimmvau HINT AN 9 "lilmmmcnmimaum UHINNNIT

o Y- a ¥ do 11 A a a 3
Llf%nlsllfﬂi]“VﬂllﬂTﬂﬁlﬂ"ﬁ@lﬂ@l\i@ﬂﬂiﬂlﬁ]ﬂﬂ?ﬁﬁ il ANl aiein

9
@

A A ~ \ A A qunoy -
ﬁi@@lﬂﬁdﬁmumﬂﬁdnm@ﬂﬂm LW@Glﬁllﬂallf]ll”aiuWuﬂﬁ’N 9

Y
=3

4 v A o o2
NWﬂﬂJuLW@VI11ﬁ3$ﬂﬂﬂ15lﬂ@ﬂﬂﬂﬁuuﬁmﬂlu

5. a3l

2
A

a o < Iq ¢ Y 9
NuaTeitdunisdszgnalgaiuaiiuiniadiuy
a Y ad a oA 9 o Y
Aranssu il Biannseting doas Wnuiyminieaiules

o 3 § g o 2 @ [ a '
NINYINTUI Lﬁmﬂumm%’uﬁaum UINMMWRUNAULASAUDAY

= a X Y a A A o a ¥ %
1/1’m%LﬂﬂﬂJ“lJ'lﬂM‘]JiUﬂAWHVIﬁMG}f‘IJ Iﬂﬂﬂ?ﬁﬁﬂﬁ\?@‘ﬂﬂﬁﬂ!

@ H FO] ¥ ya A a <Y
asrdalfsuaniely Ui vazihlaau iedinsizriveyauas
Yy A v A a y 3 % Y A A Aa
mmauﬂﬂ‘wmnmmum(cm"lmaaﬂwuw sodhuduinn
9 { g | 2 o {a (o 4
woonihuI1lsae a.iinu o.uas ne) Tutufnn S aninu

"3 [ A 1 o A Y A 1 Y a ¥
A% 139 99U HWIeao 37U Uuwd Idunvzne lvinaiimau
o o Y A o 3 Ya a A o Y I A
Fuwau uazmiszavi ldaugunugainmuadly Nazdou

=

1Y A v 3 a o Y = v g
seaumaounuiulilomaaunansINAIY VUSIATINUNDE

¥ 9 '
da SMS ideune lldanunnialateni (Feldiaen a.unsay

g X dao A A o 1 ¥ 1oAY v 3
HJNWNV]'J%EJ) LW@LTJuﬂ'ﬁW]E]Llﬂﬂﬁﬂﬁﬁu?ﬂﬂuﬂu?iu@]uuﬂm'J

B = ¥ = v
Woovy lvaudetarein (a.uasyn 0.uns ne) Feazldnm
& v ¥ = g A o 1 Y A Y A
sz 2 ¥ Tue aaiudsilumsimeunsalantnnaeuy19l
K A o ' Y A 42 4 Y o A
UszTeninolszanauinerdoegne 2 wunil ez lananiaes
d' g T % % =) T d‘ o QU =) S
FUATIBNIZUINNMNMINDUNF UL AUDANNAEIILINAYY
@ o =R =R ] 9 A %
HazszUUgIMTanINuII Lo UYBITO YAy MR LAY 1Y
' A o H ) Y o
msas SMS taeuiennaselidadauaszuudie dszneununn
o P ~ = ' S I
dUavigoiniaganazds SMS s1eaudn umsaidy dim
9

H ya @ A 0z A o
uazilaau hlﬂﬂﬁﬂﬂllﬁiﬁﬁllﬂl“l/‘lﬂlﬂuﬂ1i gugUATIINTIULAY

, vy a ) ¥y 1 o 2 o & o~
“U’JEJGIWQ@Lmﬁ%UU?LﬂiW%WﬂJﬂquaulﬂlllluﬂWJu LagNATUNITY

' o o o Y =
NITAI SMS 1/]ﬂﬁﬂﬂ?ﬁqﬂﬂﬂﬂﬂuﬂi$ﬂ‘ﬂl"]§uﬂu %3 SMS nn

o P < Y v o < A o ¢
dlaiunazlumsueenszuudainuduilng vindda
A < A
Talull sMs 51w dguaszuvnvzawnsoududmihng
= 1 A 1% Y o A A S Y
amiimaaaseniniuldiimsasiaaeunseswaginialla

Tusiun

6. naanssulszma

a0 Ay vo o & Ao
Tasan 339t ldsuaulszmnaaivayuinenisive
dszilandszuna wa. 2551 ndninAwenIsuN1sIvY
UHIIA Yoo UM 1IAUTEUAITINATIUNBUANBINTNA
NBIMAUNMTAITIIATLIINNIBUAUN 31 1AZDUA.UATYN N
A A Hq ya 3 Aoy v o
woeromnliaaasaaiiidoussld veveugu dan. 5ivde
Sansu uagagIngj1seEoudinvasznureuay nazs1uim
1 9
pua.uaTENNNIIY Nnjanlianusiemaslunisanas
a [ C4 @
wazAaa uHan13i1uveIglnsalifeunsd vovounw

A A L4 a A Y a o
TIAAT.ATUNINNY  UNUTIU flduuafAauazuuziia

IONETH1999914 9

7. 1ena5919da

[1] Jong-uk Lee, Jae-Eon Kim, Daeyoung Kim, and Poh Kit Chong,
“RFMS: Real-time Flood Monitoring System with Wireless Sensor
Networks,” The 5th IEEE International Conference on Mobile Ad-hoc
and Sensor Systems(MASS 2008), Atlanta, USA, September. 2008.

[2] Kwabena O. Asante, Rodrigues D. Macuacua, Guleid A. Artan, Ronald
W. Lietzow, and James P. Verdin,” Developing a Flood Monitoring
System From Remotely Sensed Data for the Limpopo Basin,” [EEE
Transactions on Geoscience and Remote Sensing, Vol. 45, No. 6, June
2007.

[3] Marius Ciocal, Lucian-Ionel Cioca and Sabin-Corneliu Buraga, “SMS
Disaster Alert System Programming,” IEEE International Conference
on Digital Ecosystems and Technologies, 2008.

[4] Zainah Md. Zain and M.N.M.Khalid, “Development of Flood Detector
System Using MC68HCI11 Microcontroller,” The 5th Student
Conference on Research and Development, 2007.

[5] Ponthip Limlahapunl and Hiromichi Fukui, “Flood Monitoring and
Early Warning System Integrating Object Extraction Tool on Web-

based,” ICROS-SICE International Joint Conference, 2009.



(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

Leonardo Zan, Gilberto Latini, Evasio Piscina, Giovanni Polloni,
Pieramelio Baldelli, “Landslides Early Warning Monitoring System,”
Geoscience and Remote Sensing Symposium (IGARSS '02), 1EEE
International, pp. 188-190, 2002.

a sa o A o o @ 7o A o ¥
ATUNINNY UNUTIY, DATWUDT WANUU, “TETUUNTNITINDUNYUI
‘vhu?Tﬂiuumﬁ’c’?mf?u%wmﬁm,” Naresuan University Engineering
Journal, Sept-Dec, Vol.4, No.4, 2009.

Wattana Kanbua, Cham Khetchaturat, “Decision Support System for
Flash Flood Warning Management using Artificial Neural Network,”
The 11th Annual National Symposium on Computational Science and
Engineering (ANSCSE1 1), Phuket, Thailand, March 28-30, 2007.
S.Yumuang, , “2001 debris flow and debris flood in Nam Ko area,
Phetchabun province, central Thailand,” Environmental Geology (2006)
51: 545-564, 2006.

o a A A a ' A o v Y
DI1UY NNATIY, ““Ll']ﬂ']vlﬂﬁ‘l’iﬂ']ﬂ ﬂuiﬂﬁuﬂﬂi\l wouny ! ﬂuvlﬂ
Mefnues,” nas wennsveansniloanuuazusimassune,
AsENIaNnalne, 2549.

a s a a = H A
ﬂﬂ\iﬂuﬂf’ﬂﬁﬂiuﬁgﬂ’ﬂﬂ’qﬁ]uﬂﬂﬂﬂfﬂ’tﬁ’lﬂ, “ﬂWiﬁﬂH11ﬁiiﬂiuquuﬂMWﬁ
aomsinagnniolulszimelne,” nsugalioniner. Available:
http://www.tmd.go.th/info/sec_listpublicationl7 n.html
NOIFIAINNAWINROY, “ANuIINeINUAUDAN,” NTUNTHOINTFTA

,2552.Available: http:/www.dmr.go.th/download/Landslide/what_landslide.htm

Fodani U5rand, uwaa Taudu, suns wNivatan, tazaudn
AT, TIBAUNGNNINGIGNNNY 0.5 dums Fuil 34
WOEAAN 2544,  (@AAIIFININDIGNNINGT,  AINvalsemI,
ATUNN, 2544,

H. Marui, FAO watershed management field manual Landslide
prevention measures, FAO Conservation Guide 13/4, Food and
Agriculture Organization of The United Nations, Rome, 1988.

Nurly Gofar, Lee Min Leel, Marwan Asof, 2006, “Transient Seepage
and Slope Stability Analysis For Rainfall-Induced Landslide: A Case
Study,” Malaysian Journal of Civil Engineering 18(1): 1-13, 2006.

Available: http://eprints.utm.my/8451/1/8451.pdf



http://www.tmd.go.th/info/sec_listpublication17_n.html
http://www.dmr.go.th/download/Landslide/what_landslide.htm
http://eprints.utm.my/8451/1/8451.pdf

