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ABSTRACT

Nowadays the water quality of Tha Chin River in Thailand, especially in Metropolitan
area, with many activities faces the problem of deterioration. The cause of this problem is from
the water contaminated by pollutants. This study applies the Markov Fourier Grey model to
forecast accurately the fluctuation of water quality data of Tha Chin River in Thailand. The
simulation technique was utilized to get the most data close to the prediction due to the highly
expensive cost from do the real world system. The simulation process can study the behavior
under the defined conditions. Therefore, the method of Markov Fourier Grey models is an
optional tool for reducing the volatility of the data and highly forecasting the precision. The result
provides scientific basis for the planned development of river in Thailand and approximates the
patients number of with the gastrointestinal diseases, which is one of the impacts occurred from

deterioration of water quality.
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Initial Eigenvalues Extractich Sums of Squared Loadings
Component Tetal % of Variance | Cumulative % Total % of Variance | Cumulative %
1 3.637 36.372 36.372 3.637 36.372 36.372
2 1.799 17.988 54.360 1.799 17.988 54.360
3 1.228 12.285 66.645 1.228 12.285 66.645
4 1.037 10.368 77.013 1.037 10.368 77.013
5 .624 6.236 83.249
6 .660 5.802 88.851
7 417 4.165 93.017
8 410 4.102 97.118
9 217 2.167 99.285
10 071 715 100.000

Extracticn Method: Principal Component Analysis.
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Eigenvalues Tudhafuuas A1 Extraction Sums of Squared Loading VZININY HUAZVTUTAURNIE
Factor ﬁﬁﬂ'i Eigenvalues 11NN 1

Rotation Sums of Squared Loading Ao 919 Eigenvalues , % of Varience LBY
Comulative % 99 Factor 114 Lﬁaw1msm;uunuﬂm‘fa‘lﬂ”luﬁnymzﬁﬂ%ii"Uﬂ'Nq §anan
s vdeifudaseiu lumedilidenTs varmax HuTnyuunuiais

dofinrsan nulesed 1 feuysisau 2,508 Aafiudosas 28.083 verutsysu
Wavun 367 2 Sewtssau 1785 Aaidlutevas 17.848 veanulstsaunanya Jased 3
fewdsisau 1746 fadludevas 17.462 vestulstsaurianua Tosef 4 Sawdsdsau
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M151994.3 Myuyuunuilede Tao1433 Orthogonal Rotation Yoaoil TC25

Total VaHance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Component Total % of Variance | Cumulative % Total % of Variance | Cumulative % Total % of Vatiance | Cumulative %
1 3.637 36.372 36.372 3.637 36.372 36.372 2.808 28.083 28.083
2 1.799 17.988 54.360 1.799 17.988 64.360 1.765 17.848 45.932
3 1.228 12.285 66.645 1.228 12.285 66.645 1.746 17.462 63.393
4 1.037 10.368 77.013 1.037 10.368 77.013 1.362 13.620 77.013
5 .624 6.236 83.249
6 .560 5.602 88.851
7 417 4.165 93.017
] 410 4.102 97.118
9 217 2.167 99.285
10 071 715 100.000

Extraction Method: Principal Compenent Anaiysis.

defnrsan wuidededt 1 Usznoudae awdiunsa-as (pH) PONFIUALATY
1 (DO) Ve savua (Total Solid, TS) 1@ W@ﬁﬂﬂ%ﬁ#ﬁﬂwﬂ(TP) Tasef 2 Uszneudas
Tuinsn (N03) uuniiSenguilda ladnedy (Fecal Coliform Bacteria, FCB) Uag uunafifonguy
Taaveunanua(Tc) Thseh 3 Uszneudas wouluide (NH3) 1192 U8adauIuang(ss)
Tasoit 4 Usznovdae anuandsnlugias8un3d(Biological Oxygen Demand, BOD) LA

Aam1519% 4.4
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KMO and Barlett's Test

Kaiser-Meyer-Clkin Measure of Sampling

Adequacy.
Batllett's Test of Approx. Chi-Square
Spheticity df

Sig.

614

75.681
45
.003
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ma1974.6 msaiadads Taeld3F Principal Component Analysis Y84a01% TC15

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings
Component Total % of Variance | Cumulative % Total % of Variance | Cumulative %
1 3113 31.127 31.127 3.113 31.127 31127
2 2444 24.441 56.568 2444 24.441 55.568
3 1.294 12.941 68.508 1.284 12.941 68.508
4 1.064 10.644 79.152 1.064 10.644 79.152
5 730 7.304 86.456
5 457 4.570 91.025
7 .385 3.845 94.871
8 229 2294 97.165
9 167 1.870 98.835
10 116 1.165 100.000

Extraction Methed: Principal Cemponent Analysis.



65
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a o 9 [ 2’, o d'
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M31904.7 Mynyuunuilade Taold3% Orthogonal Rotation Yo 4era1T TC15

Total Variance Explained

Initia] Eigenvalues Extraclion Sums of Squered Loadings Rotation Sums of Squared Loadings
Compchent Total % of Varlance | Cumulative %5 Total % of Variance | Cumulative % Total % of Variance | Cumulative %
1 3113 31.127 31.127 3.113 31.127 31.127 2.551 25.506 25.506
2 2.444 24.441 55.568 2444 24.441 55.568 2373 23725 49.231
3 1.294 12.941 68.508 1.294 12.941 68.508 1512 15.123 64.354
4 1.064 10.644 79.152 1.064 10.644 79.182 1.480 14.798 79.152
5 730 7.304 86.456
6 457 4.570 91.025
7 .385 3.845 94.871
8 .229 2204 97.165
9 167 1.670 98.835
10 116 1.165 100.000

Extraction Method: Principal Cemponent Analysis.

deRinrsan nudntesedt 1 Uszneudas anudlunsa-an (pH) Uaz 90nFIAU
azmuth (Do) aseft 2 Uszneuday lumsy (NO3) uuaiis unquilia Indvesy (Fecal
Coliform Bacteria, FCB) taz uvaiidungu Indnesuinuncrcs) asof 3 dszneudae
anvandsnlugiars8un3d(Biological Oxygen Demand, BOD) oSl anun (Total Solid,
TS) uaz vewswwiunes(ss) fasefi 4 Usznoudae Naﬁﬂa%’ﬁv’?’wm(ﬂ) nag

pon Tudle (NH3) uaaandnsed 4.8
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KMO anhd Bartlett's Test

Adequacy.

Bartlett's Test of
Sphericity

Kaiser-Meyer-0lkin Measure of Sampling

ApproX. Chi-Square

df

Sig.

.603

73.220
45
.005
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m319h4.10 msanatade Taeldis Principal Component Analysis 94801 TC10

Tolal Variance Explained

Initial Eigenvalues Extractich Sums of Squared Loadings
Component Total % of Variance | Cumulative % Total % of Variahce | Cumulative %
1 2.994 29.941 29.941 2.994 29.941 29.941
2 1.945 19.446 49.388 1.945 19.446 49.388
3 1.722 17.222 66.609 1.722 17.222 66.609
4 1.043 10.433 77.042 1.043 10433 77.042
5 730 7.295 84.337
6 633 6.328 90.665
7 452 4.524 95.189
8 244 2.441 97.630
g 143 1.425 99.055
10 .095 .945 100.000

Extraction Method: Principal Cemponent Analysis.
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m31an4.11 msmyunnuilass Tagl93s Orthogonal Rotation ¥81era1H TC10

Total Vatiahce Explaihed

initial Eigenvalues Extraction Sums of Squated Loadings Rotation Sums of Squared Leadings
Compcenent Tetsl % of Vatiance | Cumulalive % Tetal % of Variance | Cumulstive % Tetal % of Variance | Cumulative %
1 2.994 29.941 29.941 2.994 29.941 20.941 2297 22971 22971
2 1.945 19.446 48.388 1.845 19.446 48.388 1.999 19.986 42,957
3 1.722 17.222 £6.609 1722 17.222 66.609 1973 19.734 62.691
4 1.043 10.433 77.042 1.043 10.433 77.042 1.435 14.351 77.042
5 730 7.295 84.337
[ 633 6.328 80.665
7 452 4524 95.189
8 244 2441 97.630
9 143 1425 99.055
10 .095 .945 100.000

Extraction Methed: Principal Compeonent Analysis.
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Tase@t 2 Uszneudae lumsm (NO3) way wen Tuidle (NH3) Tasef 3 Usznoudas amiily
nsa-A1e (pH) Anuantsnluzda1sduvdd(Biological Oxygen Demand, BOD) Laz vouud
waue (Total Solid, TS) To3ft 4 Usznendas sendnuazaterh (Do) way Weavleda
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wnansiuenansianubidmsunslynuienisfinviniu lueugralwilulaysslosuaunism

lunnsallagnsdu Snvianudlvdaudasilon waznasendaduavetenarsynasaminisiituly



dy a N o v v A = ' gj ' v o - o N
wnansiiduenarsianubidnsunislynuiiensfnwimntiu lueygnlnilulsdsslosuaunisan

lunsallagnsau Snvimuiiludawdasilon waznesedadauarvetenarsynasainisinluly



wnansiiuenansianubidmsunmslynuiensfinwiniu lueugralwilulaysslesuaunism

lunnsallagusdu Snvanudlvdaudasilon waznasendaduavesenaisynasiminisintuly



dy a N o v v A = ' gj ' v o - o N
wnansiiduenarsianubidnsunislynuiiensfnwimntiu lueygnlnilulsdsslosuaunisan

lunsallagnsau Snvimuiiludawdasilon waznesedaduarvetenarsynasaminisinluly



73

|

a d : : =
4.13 mydmnzndeyagamwinlumithidulaeds GM (1,1) , Fourier Grey

Model 4a¢ Markov-Fourier Grey Model

4
a e

Fd 4

VINTIUIUADIUATIVTAUNIMININIHYA 16 aoTlanudTedi 1aviinisRasaiain
1o dygw ?,' =} ~ =3 [ dy v ’o’ I~ 9/ § ~
MArHAIANUAIWUIN 3 a0l TaelisieaziBeanatl uuiimiIuasuuu 18un goril TC2s

1 g o Qo 3 1 io’ t 1
asnutiuih suneauyn Swmdagwssan wihhvSuseunars 18ud gendl tcis
¥ A 1 T k.Y
AEWIUVNEU BuNUINEY JandauasUgy udidmIuneuaie laun a0l TC10 Saue
o o o a, o
Fraumile Suneamms fanfaunsisy 33 oM (,1) HuFElumsmuun Tdivesdoyaly
L1 . < o v 4

sUuuuvesiendudad T mai@ua Fourier Grey Model Slunisinainaiaindonves GM(1,1)

@ ' < °
wnszgnd l9iuySelumsinianvesdoya 1ag Markov-Fourier Grey Model (fun1sai

no¥fveaninenuunisgouzverIna1AmAURRAIN Fourier Grey Model 11 18Ad

¥ £
IndifvanudeyasTelaovaau Tunauaaadad

Tuaa GM(1,1) INFTUATT
~(0) a (0) b\ _a
FO%+D) =1-e)| xOW) -2 |e* £k =1,2,3,.20
a
unudia ,b wazx@ ) Tagh  x@(1) Aedoyaduduisn #am1519 A1 RMSE A3
L4 a L4 a a v A ¥ v @
wenssimiimesvesaniiag vldlumavesmsiinesdrilnamwiudazda
Taaa FGM anerung

£'O(k) =xO (k) - £ (k) - £9 (), for k=2,3,...,20

9 . -
O N % a,+ Z(ai cos(llz—g” kj+b,. sin (lf—;’/cj) fork=2,3,...,20

i=]

i @y, @ Lz b, M IR INAUNS (3.11) 921887 error voa Tuia
(0) ®j-’®j+ 91 1 =Y o
Tuma MFGM 91nqums &' (n):—z— a1 vnauRaz ez LasNIAg g
{ [ o
nRguutasanuiiziu

9INFIVBAAALTDIUE Lnuad luaums

xO(n) =29(n)+&© (n)+ &' (n).



74

£9(n) amensali ldanTuwmavesGMa, 1)

=2n.

Tae

o o

C e e
E9(n) duszdnsveseynsuyFes

&' (n) MNNMILLNFIVBIAD UL

=

4.1.3.1 @an¥l TC25 axwiudnauivh suneayn Samiagnssanjs

Q

o

gunod YN ndaguITaT erannanvestszannsie v i ld ieau wae

k4
a

2:’ o o o Y 1 a w A | o o @ EP H
31N (e! I‘i\i\ﬂﬂ@ﬂﬂ']ﬁﬂ‘i‘inﬁﬂﬂhlﬂuﬂ ‘]J‘i'H‘VILLf’JﬂIﬂ’é]’é]u ‘]J‘i'HVIW\lEJ’JYu\lﬂi]']ﬂﬂ HAaAUTIIN U

)

4 o w LY a

o 1 a o ¥ o ¥ a o o 0
AAAAT UTHNRATIMNTTINNAAWITHYITIRA Mamima USEnInaluiadsna nan

Ed
o

d'i dl @ | Qs 1 SO J a d 1w o g
Lﬂ‘i’é]\‘l‘l]?\i “Nﬂi]i]EJﬂ'N‘]ﬂ\iﬂiﬂ’mﬂ\iNEWIBW'l‘i'lmﬂ'é]'iﬂ'lﬂ“lfuﬂmﬂ']wu'l JU

’ ¥
DO 29NFAUASATIUU

®, =(-43,-25], ®,=(-25,~3], ®, =(-3,0], ®,=(0,15], ®, =(15,23], ®, =(23,57]

0o L0200
3003
Too0ltoo
2 2
0000+ 1
2 2
2901 141
5 55 5
010000
0001 0 0]



75

1 ~ g’l
TCB uuaizungu Tadvefuanua

®, =(-43,-25], ®,=(-25,-10], ®, =(~10,0], ®, =(0,3], ®, =(3,10], ®, =(10,53]

0 0 0 0

S A= N~
o
S A=~
o
o
S N

[«
[«

S = N

O O N= N

=) [T SRR
o

-~

BOD Anuenysnlugiarsdunsd
®, = (58,40, ®, =(~40,-30],®, =(-30,—8], ®, =(-8,0],®, =(0,35], ®, = (35, 60]

- —

0

(e
(e
(e

o S N
S &l
o

o

O W~ |~ o o
S O N[ = N
o o o

S | — o

— N o

O | —

NH3 tou Ty
®, =(-1.95,-0.65], ®, =(-0.65,-0.4], ®,=(-04,0], ®, =(0,0.1], ®;=(0.1,0.35], ®,=(0.351.2]

0 00 0 0 1]
0000 <1
2 2
0000 10
000+ Lo
2 2
3 3 3
2Lyt
55 .5 . .5



wnanstiiuenansianubidmsunslynuiensfinviniu lueugralmilulaysslesuaunism

lunnsallagnsdu Snvianudlvdaulasilon waznasendaduavesenaisynasaminisintuly



dy ~ N o 1 - =~ = ' gj ' - ) v o -
wnansiiduenarsianubidniunislynuiionisfnewniu lueygstmnillydsslesuaunisan

lunnsdllagisau Snvinudlvdaulasilon waznasedaiuaivetenarsynasaminisintuly



dy a N o v v A = ' gj ' v o - o N
wnansiiduenarsianubidnsunislynuiiensfnwimniu lueygalnilulsdsslosuaunisan

lunsallagnsau Snvimuiiludawdasilon waznesedaduarvetenarsynasainisinluly



79

DO 09nFIUAZAUU
®, =(-53,-35], ®,=(-35,-10], ®, =(-10,0], ®,=(0,12], ®, = (12,35], ®, = (35,60]
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+ 4
TCB uuafisengu Indvlofunanua
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BOD aAnwensnlugilarsdunid
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M990 4.22 MInensaidoyaganwiiill w.et. 2556 aonT TC25

anl TC25

\fou nuniug yigeaInY Fowan vaaimuou
winiino§ DO BOD | TCB | NH3 | DO |BOD| TCB | NH3 | DO [BOD| TCB | NH3 | DO [BOD| TCB | NH3
v’agaqmmm?] 5.2 38 | 9000 1.4 2 |75](13000| 0.1 | 1.8 [4.2(3200| 0.1 | 3.5 |2.1(24000| 0.18
mwnsal MFGM 5.2 38 19002 14| 2 | 7713026 0.1 | 1.8 |4.2|3631| 0.1 [ 3.5 |2.1(24386| 0.18
n'1nxuuuqmmm31 67 34 67 | 41 |31 (7| 64 87 28 | 30| 78 87 54 [60] 59 | 76
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- . fn \ mm\iwwqumnﬁml"'\mumﬂ‘t'{Uﬁ:Tu'uﬁ
v AW e Wi
i 1| 2 3 q 5
1 1 ndueazsaColour, Qrder and Taste) - o 5 5 5 -
2 | awwnil (Temperature) * & i 5 s 5 -
3 anutiunTauazsig (pH) - & | 5090 | 5090 | 5090 -
q apndvuazans (DO) P20 un./a. ] >»60 >4.0 22.0 -
5 | {led (BOD) P80 /A, T <15 <20 4.0 -
6 u.uFw'u?umju'[nﬁ'rlﬂ'im?muﬂ P8O Wawsu, | o | <5000 | <20000 - -
{Total Coliform Bacteria) 100 18,
7 uuriidunguitnoaladvaty P80 Watidus | 6 | <1,000 | <4,000 - -
{Fecal Coliform Bacteria) 100 ua.
8 | lnanlumisalulasou (NO,) un/a. fi fibiAunin 5.0 -
9 vouludislumirolulasmu (NH,) an./a. W fslifunin 05 -
10 | Ruea (Phenols) un/a. § fAbithurd 0,005 -
11 von {Cu) an/a. ¥ fiabidunin 0. -
12 | Gmfia (N) 3n/a. § filbitiunin 0.1 -
13 | wuannild (Mn) un/A. b febiiuni 1.0 -
14 | dwnzd (zn) unsm. T finbiiunin L0 -
15 | unmilos (€ una. 7 ftAbitAundt 0.005 -
finliAumn 005
16 | lpsdloneilauinemanduy (Cr hexavalent) un/a. @ fimbitAundr  0.05 -
17 | ez (Pb) unsa. 0 fifliifunan 005 -
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19 | a1y (As) un./a. a fiAbiduni 0.001 -
20 | Tanlud (Cyanide) un./a. § fiALitAundn  0.005 -
21 | Ausuanwissd (Radicactivity) 4 ea .
linie ¢ 4 g fianliAumin 0.1
* m¥adinant (Alpha) LURIABLTA/E. oM e . -
. flalifun 1.0
* m¥sdwum (Beta)
22 | srsidndaieesdn frinhiirantu e
o v o un/a. T fifnbitiundi 0.05 -
viams (Total Oranachlorine Pesticides)
23 | Advi (DDT) lasndu/a. | o fifbilAum 10 -
24 | UisvSelianoan (Alpha BHQ) Lilasnfi/a. | o falifundn  0.02 -
25 | @anfu (Dieldrin) Llasnduzm, | o flabifundn 0.1 -
26 | Saa3u (Aldrin) Llasndw/m. | o fifnliifundn 0.1 -
27 | unlenFaeduasuriatnasiuantes Wlasadu/a. | @ fisnlifundn 0.2 -
{Heptachlor & Heptachlor epoxide)
26 | wwua%u (Endrin) - 5 | lhimunseamoaldanydEns -
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Fruawsihavan Fmunownduanwugibe 21 T A VUTATRNEITMES TaINTIITRNMISTIARD FosTaduiny w.a.2547 - 2556

HUMBER OF OUT - PATIENTS BY 21 CAUSE GROUPS ACCORDING FROM HEALTH SERVICE UNITS, MINISTRY OF PUBLIC HEALTH, CHAI HAT PROVINCE: 2004 - 2013

AZuG 2547 2548 2549 2550 2551 2552 2553 2554 2555 2556 Cause Groups
2004) [ q2008) [ (2008) [ (2007) [ 2008y [ (2008) [ 2010y [ (2011 (2012} [ (2013)
ey 1,080,559 | 962,304 | 998,688 | 1,075,674 | 1,129,565 | 1,245076 | 1,402,018 | 1475374 | 1,667,372 1,611,840 Total

Teadaufananlsia 29,567 22362 24,939 28.205 29,512 32,568 41,508 33,754 28,831 35,362 |Cerdain infecticus and parasitic diseases
iiladan {aarnsa) 2,934 3,424 3,847 4,649 4,280 5,250 7.590 5,804 7.122 7,187 |Necplasms
TrridzaursaiozanaEas wasanadadadiindn Diseases of the bicod and blood forming orgsns and
afifufu 13,298 10.357 6,508 8,458 8.056 6,450 8.022 £.118 8,400 T.758 |certsin disorderdisorder involving the immune mechanism
Temivafudauthia Intnnts tasuesuaisu 63.602 61,512 74,973 83,574 95,443 112,997 133,733 147,098 195,640 120,617 |Endoaine, nutritional and metsbolic diseases
arubslisiumaiauantaiinem 33922 32,408 32,600 28,408 37.579 39,172 41331 31,200 31.811 32,488 |Mental and behaviours! disorders
Wasannlstan £2,293 28,421 36.267 22,128 28,921 29,692 32,433 32,579 88.776 73,532 |Diseases of the nenvous system
‘sroandulsnavradan 27,565 18,958 18,462 19173 23,404 21,530 25,548 33,240 33.299 32,884 |Diseases of the eye and adnexa
Tsayuankany 5,500 7.120 6,069 7.418 8,019 11,428 15,148 7.287 14,615 17,785 |Diseases of the ear and mastoid process
Tsammhaisuwdaa 122,622 110,919 127,445 143,831 152,081 172,802 206.454 217,682 258,718 248,829 |Disesses of the droulatory systam
Tsassiunnsla 201,832 174,685 168,350 167.970 101,892 183,045 201,087 209,462 218,227 221,487 | Disesses of the respiratery system
TeasugaoaTns sauisaluganha 127.819 108,602 112,778 114,779 114,263 128,406 142,200 147,143 185,728 186,188 |Diseases of the digestive system
eafnlataniiadaldinnia 49,117 37,102 32,376 34,285 39,749 26,481 47,258 47.329 58,944 54,765 |Diseases of the skin and suboutaneous tissue
asuwndwdia swiassi wandadawsty 119,208 102.885| 106,712 114,688 124,020 144,133 1£6,359 158251 191,521 198,508 |Diseases of the musculoskeletal system and connective
Tsamruaimisdimussulasas 16,747 17.028 17.871 21270 20,859 26,249 29,758 31,537 28,387 26,208 |Di of the g inary system
srzunanlunisdiasss n1saaaR tavRomAdRana 1,782 1.823 2,350 2017 1,732 1.818 2,270 1,266 2,470 4,395 |Compli 1 of preg . chil and the puerpesium
srriadai Al Eaulr (a1gasef 22

Hlamizuld Tudie 7 5 WaIAARAY 111 200 asz2 202 358 255 283 424 1.043 1,115 |Certain conditiens giginating in the perinatal pericd
alikalnfudinia mensuianledriuiia uazy Congenital malfermations, deformstions and
TasTitamiialnd 207 277 1.888 1,048 399 2,691 5,952 2,321 1,284 717 |chromosomal abnormalitizs
aafinuaz maniaalfdanas ABimusasuuatealu Symptoms, signs and atnormal dinical and laboratory
nauduld 115,020 127,723 145,938 181,849 202,076 218,518 224,808 305,222 249,112 205,398 [findings. not elsewh cdassified
mnfhuirazeaiotwn 1,003 2,130 6,218 9,165 9,523 12,385 10,708 534 1,215 729 |Poisoning, toxic effect, and their sequelae
au'qumnmmudaua:uaﬁmmn 9,317 8,725 6,682 5700 5,023 4,857 5.250 8,891 6.5%0 8.010 | Transpost sccidents and their sequelse

Other external causes of morbidity and mostality {eg:

e nsruandu 4 hitbithniase 86,392 | 79495| es9zs| 62883 ea7es| s53343| e4233] 50,081 57847 |  52.p2 |0O0SNS: injuries, intentional self.harm, assault, animals

and plants, complications of medical and surgical care
snd other unspecified causes)

ETT



Frnusfihuuan Fuuaomasugusgilbio 21 36 NANMUTNMITNEITULD BRNTRTHAIE TR ANTIRANTINYT W.01.2547 - 2556
HIUMBER OF OUT - PATIENTS BY 21 CAUSE GROUPS ACCORDING FROM HEALTH SERVICE UNITS, MINISTRY OF PUBLIC HEALTH, SUPAHN BURI PROVINCE: 2004 -2013

ARG 2547 2548 2549 2550 2551 2552 2553 2554 2555 2556 Cause Groups
F (2004) [ 20050 [ (z006) [ (zoo7y [ (2008 [ zaos) [ (201q) [ o1ty [ (20120 [ 2013
Ly 1,962,979 | 1,928,499 | 1,989,705 | 1,620,476 | 2,107,597 | 2,263,604 | 2,163,303 | 2,449,129 | 3,054,323 | 3,396,657 Total

Tsadmfauanlsin 71,334 €8,161 71,413 55171 77.8507 80,152 84,084 83,167 99,689 114,249 |Certsin infedtious and passsitic diseases
ilacan (Frziga) 11.1€2 11,441 13,037 9,208 13.352 13.878 14,627 18,762 32,940 17.743 [Neoplasms
Tafarnamaisahaiaa uavarufialnfifofn Diseases of the bleed and bleod forming organs and
RN 5.094 8.640 9.086 8,210 8.223 9,274 9.277 12,892 17.852 19,577 |cestain disorderdiscrder involving the immune mechanism
TsafoAudanhia Tntums tasnsicuasdy 108.979 117,132 126,288 103,458 194,899 239,788 272,424 335,873 418,265 444 688 | Endoaing, nutritionsl eand metabolic disesses
mulalnumisuasnadass 35,2€8 30,776 30,630 22,813 33,784 38,016 36,349 40,745 80,468 47,378 |Mental and behsvioursl distrders
Wasnnnlezam 35,022 42,864 48,799 40.827 41,850 45,654 45,335 48,944 67.811 79.999 | Diseases of the nervous system
Tsasnadtsaarsaia 54,340 46617 62,0688 39,538 54,098 58,173 59,811 €8,634 72,434 78,740 |Diseases of th eye snd sdnexa
Asayuaziunny 14,2156 14,588 14,168 12,854 16,725 18,688 18,15 17.889 19,133 22,659 |Diseases of the ear and mastoid process
Teastnafiowdas 192.681 218,672 240,413 194,084 308,412 357,475 389,427 397.280 458,144 474,570 |Disesses of the drculatory system
wrstnnnola 445,686 425,895 417,995 293,814 386.856 414,848 352,843 371.828 452,820 497.391 |Diseases of the respiratosy system
Tsassuutinoanins swilsaluraahe 239,402 | 228,933 | 220,930 162,075 212,287 223277 212,624 240,475 302.667 339,357 |Disesses of the digestive system
Tsadmmtauaniadaldimnd 108,787 83,351 83,885 87,728 73,543 71,950 68.524 88,462 125,225 142,982 |Diseases of the skin and subcutanecus tissue
Tsasuundaniia susiassn vandafaiu 169,508 1750221 189,474 148,768 202,47¢€ 240,848 242,717 272,282 357.605 415,089 |Di of the musculoscelets! system and connedtive
Asaswaorzdmiughunlaair 43,833 49,251 53,201 40,055 53,598 57,229 62,245 €06.054 81,876 79.607 |Diseases of the genitourinary system
avisraluntsdand Menaan LasToTNEIAAAR 5,521 5,382 13.143 18,525 11,824 9.791 9,868 10.£81 12,326 10,159 |Complication of pregnancy, childbirth and the puesperium
amsfiadafranrsaiifainl Rdudia (agassa 22

Hlamitutl aufs 7 4u ndunaza) 1,767 1,425 2,737 4,303 1.803 1,282 1.271 1,953 2342 2,138 |Centsin conditions aiginating in the pesinatsl period
pknaiadndudduiia ashimsauiealuddiie nas Congenitsl melfcrmations, deformations and
Wwswtvanadng 1.494 1.229 2,459 1,286 1,259 1.873 1,479 3,855 2,166 1,898 |chromosomal abnormalities
AAfinnay wasadfites Albiznunsaauunisalu Symptoms, signs and sbnorms! dinical and 1aborstory
nduﬂu‘lﬁ' 285,416 273,101 270,887 208,468 294,760 279,197 242,387 205,628 411,495 528,465 |findings, not elsewhese cassified
st nasaaiiaten 25,999 5.030 3.858 2.889 4,241 6,234 1,528 1,083 1.0€4 1,022 |Poisoning, toxic effect, and their sequelae
minmgInniczuds rasaafianzen 22,809 20,948 13,800 10,541 14,136 14,848 12,994 13,628 14,415 14,220 |Transpert accidents and their sequelae

Other extemal causss of merbidity and mostality {eg:

S mgaassnaniu 4 finhithndaans 70,764 | 2980 | 102048| 7este| 100.020 81526 47.233| 48817|  63.670 p2.959 |2o0idents. injuries. intentional seltharm, assault, animals

and plants, complications of medical snd surgicsl care
and other unspedfied causes)
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dmnusiihtruan nuacmasudungibn 21 190 MAITULTATIIETTNLY ADIATIRITIIAI ST Sacinuanlgy .o 2547 - 2556
HUMBER OF OUT - PATIENTS BY 21 CAUSE GROUPS ACCORDING FROM HEALTH SERVICE UNITS, MINISTRY OF PUBLIC HEALTH, MAKHON PATHOM PROVINCE: 2004 - 2013

ARuA G 2547 2548 2549 2550 2551 2552 2553 2554 2555 2556 Cause Groups
I (2004) (2005) [ (2006) [ 2z007) ¢ (2008 [ (2008} { (2010} [ 2041} [ (20120 [ (2013}
Tu 1,791,429 | 1,490,296 | 1,862,974 | 1,958,489 | 2,308,183 | 2,366,885 | 2,855,044 | 3,546,648 3,822,581 | 3,563,580 Total

Tsafiadfauanisia 121,121 64,887 81,316 B1.248 100,738 98,598 120,210 128,979 123,937 116,323 |Cenrtain infectious and parasitic diseases
Wadan (sTusizo} 13.430 9,128 12,850 28,827 16,185 18,847 22,218 20073 27.586 28,708 |Necplasms
R0 TH farcairaiban uarm ! Y Diseas=s of the bleod and blood forming organs and
ifqaiu 8,372 7.620 7.723 11.654 1€,798 16,356 17,397 14,843 21,851 23,280 | cestsin discrderdisordes involving the immune mechanism
TsamoaAudouTiia Tnguims uasosuaddy 105,333 88,554 144,582 172,743 231,080 252,438 280,255 252,410 415,335 417,232 |Endocrine, nutitional and metabolic diseases
mazudadnumeiauamatinesu 24,614 21,417 25,422 28,688 29,044 27.043 40,897 51,193 81,586 57,128 |Menta! and behavioural disordess
Tersmdszam 28,287 29,953 239,805 42,721 51,723 47,747 57,358 77,768 81,022 80.250 |Discas=s of the nervous system
Wranmdnulsaawnadan 64,385 37738 77681 92,541 112,124 126,131 156,883 194,848 199,428 192,852 |Disesseas of the ey= and adnexa
Teayuastlunny 15,511 11,978 32,465 15,574 15,957 22,049 22,204 27,115 32,335 25,162 (Disesses of the aar and mastoid prooess
sarmmbarioumias 185,058 177,102 | 213,808 239,764 308,741 340,782 288,752 484,290 £38.217 523,674 |Diseasss of the dirculstory system
Tsasmnnnals 421,742 | 349,785 | 384,322 | 374,974 405,088 411,511 516,688 646,268 649,454 584,539 |Diseasas of the respiratory system
Tsassuugasatms suisaluzanbn 186,214 146,806 194,147 | 230,238 275,918 228,584 266,508 318.394 343,519 338,381 |Diseases of the digestive system
Bramuanitadalsinni 76,765 58,253 82,204 70,775 74,985 T7.247 100,161 123,202 134,828 142,921 [Disesses of the s«in and subcutanecus tissue
Kt Juiila onlesena fafiaut 126,085 116,228 154,932 188.840 214,057 249,423 224,918 439,327 484,989 450,431 |Di cf the musc letal system and col ot
ht io rugnulaaz 45,510 33750 48,128 57,794 72128 64,372 €5,904 76,175 £6,268 89,222 |Di cf the g y system
arnsalua i misAaan iAaan 11.253 9,042 12.330 12,905 31,393 17.306 18,818 18,848 17,574 17,015 [Complicstion of pr y. childbirth and the puespesium
sazfialagnamisaimariul Erulia (21gRsss 22

Alanizuly aufa 7 Su ndvraaa) 92 1.417 1,658 1.084 8,733 2,304 3,197 2,981 2,870 2,104 |Cesisin conditicns aiginating in the perinatsl pericd
slsaadafindduiia asAnsuiegludaniia uay Cengenitsl malformations, deformsations and
TasTntuiialad 1.18@ 1,008 1,328 1519 2,795 16.010 1,722 2,698 2,699 2,284 |chromesomal sbnormalities
adlinuar measdfiiints Alimusaiuunisale Symptoms, signs and abnormal dinical and [sboratory
aauauld 199,852 189,791 223523 202,931 197,391 221,486 281.897 411,749 428,029 37,511 [findings, not elsewhese dassified
mniuiruamaiomn 4,507 3.883 13.05% 8,930 12,572 8,347 9,848 4,092 3,869 5,914 |Poisoning, texic effedt, and their sequelae
guameInmsEuda uazuaitonEn 37.687 23172 26,493 38,578 34,382 26,099 20,414 23,803 358,930 28,241 | Transport accidents and their sequzlae

Other extemal causes of merbidity and montality {eg:

amavamouandu 1 winbiheviaco 93638 | 90004 <73627| 67883 esasa| ss0s| 131.029| 1a1se8| 1294181 93,210 | ojuni=s, | selfharm, assault, animals

and plants, complications cf medical end surgical care
and cther unspecified causes)
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dmnuihuna Dueunawnjusugiby 21 Wa PNICUVTATITNETTUAL TINTTHTHNSTTMRLY IwiaAMTINT W..2547 - 2556
HIUMBER OF OUT - PATIENTS 8Y 21 CAUSE GROUPS ACCORDING FROM HEALTH SERVICE UNITS, MINISTRY OF PUBLIC HEALTH, SAMUT SAKHON PROVINCE: 2004 - 2012

AFATING 2547 2548 2549 2550 2651 2552 2583 2554 2555 2556 Cause Groups
r oosy [ (2005 [ {z006) [ (20073 [ 2008y [ ¢2008) [ q2010) [ q2011} [ 2012} | {2013)
T 1,305,269 | 1,627,626 | 1,928,858 | 1,579,991 | 1,687,921 | 1,747,616 | 1,641,986 | 1,719,246 | 2,052,108 | 2,078,245 Total
adaanankda 79.280 102,648 101,471 79,292 81.611 87,234 85,268 82,429 94,293 87,422 |Certsin infectious and parasitic diseases
Wagen (Emmia) 3,955 8,024 9,624 7.441 7.252 10,057 7.843 14,589 17.184 19,850 [Neoplasms
Yafasuaraonahodias vasrudiedadifinady Diseases of the blood and blood forming crgans and
oiifudR 2,928 7.£84 17177 8,728 8,569 8,988 9,442 11.687 11.384 14,814 |certgin discrderdisorder involving the immune mechanism
TsampaiudaniSia Iaguiats sasunuaddn €8,595 76.022 76,078 81,388 104,739 118,507 137.317 163,858 188,152 228,203 |Endecine, nutriticnal and metabolic diseases
armmlalsunsisramadne 11,824 29.429 55,885 29,544 16.883 16,233 14,195 16,891 21090 22,874 |Mentsl and behaviours| disarders
Tsamunisyam 24,487 45,692 102,634 52,931 40,617 51,2023 34,798 21,587 23,372 32,922 | Diseases of the nesfvous system
Tsammudrmlenavuaian £8,732 €3.899 82,511 59,454 €7.257 47,873 42,933 £0,285 62,344 74,201 |Diseases cf the eye and 8dnexa
Tsanuantunny 24,409 27.480 38,780 32.280 27,440 27603 28,829 28,742 23,415 19,870 |Diseases of the ear and masteid prooess
Ssasuutvarfiowaas 89,885 107,448 131,137 130,284 129,110 147,224 167,580 168,929 210,638 224,175 |Diseases of the drculatery system
Qsaennnala 359,407 377,792 234,082 252,223 378,158 380,284 395,243 280,268 403,601 399,735 | Diseases of the raspiratory system
fsanrudauainis ssutsaludaathn 145,283 165,832 148,001 132,572 147,547 145,078 139,347 148,243 175,056 193,254 |Discases of the digestive system
Tsaimlauaniadaldinds 69.728 80.949 68,263 58,897 58,265 84,737 63.228 73,408 88,109 89,204 |Diseases of the svin and subcutanecus tissue
Tsanuundatita sTulas waniladafia 108,345 124,197 115,050 120,779 125,616 171,862 171,854 180,207 215,839 201,294 |Di cf the loskelets| system and connedtive
ht Jarzfudussalam 34,744 48,997 57,224 43,434 42,284 45,620 45,904 51,446 £8,341 67.116 {Di cfthe g inary system
azansalun i N1sAA3R daaann 7.167 18,327 16,450 15,388 11,580 10,506 10.890 13.2€8 14,819 15,278 {Complication of preg oy. childbirth and the pusrperium
arsaalng Msnffiaiul Zaudia (agReeA 22
Fdamizatd quds 7 Fu wiinaza) €92 2.471 5,471 3,504 1,228 1.700 1,617 2,384 3,232 2,201 |Cestrin ditions criginsting in the p tal pericd
seiadafudAudia prin ludAnila uaz Congenital f ti def tions and
TastuTvunnlng 1.280 2,857 11777 5222 4,586 1,441 947 1,542 3,899 2,316 |chromosema! abnormalities
Affinuaz yoWanifians Abiznunsadiunaisely Symptoms, signs and skncrmal dinical and Isboratory
ns‘wslﬂﬁ 113772 216,421 448 265 254,798 197.293 177,147 177.818 176,885 198,507 188.144 [findings, not elsewh classified
asdhufeuazmaioaan 2,684 6,094 1.e82 4,525 1.858 1.097 1.200 2,028 6.037 4,291 |Poisoning, toxic effect, and their sequelae
an’imqawnmwuiﬁua:um‘xcna:n 21314 27,028 24,500 14,824 12,120 11,994 12,578 13,474 18,394 17,183 |Tsansport accidents and their sequelas
Other external causes of merbidity and mortslity {eg:
smgTammuaniu 1 fhibithniaca g0723| sosea| o3ese| s4a282| =z01.910| 210970 93179 | 108125 | 2044z2| 172.21p [FOGCENS: iniuriss, intentional seitham, assault, animals
and plants, comp of medics! and 1 care
and other unspedified causes)
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3 1934 GM(L,1) errors fmandoudung a0
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2006 29 314 2.4 -0.0828 2

J v LY < 1
3.2 ﬂ']5WEl']ﬂimﬂﬁlﬂﬂ?llﬂﬂu']iﬂf‘)‘NTﬂﬂlﬂNﬂ13“;7911-!8

' 4 v @ { ' 4 v o
mumﬂmﬂmﬁauﬂuwm (ﬂ'li'N'T’l 1) 0 1.7, 1999-2006 uaxﬂmuzmmmﬂmﬂlﬂﬁauﬁuwwf

@

1 ' g, I} ¥
Tumsed 1 udseendudoauzdail

®, =(-0.5,-0.1], ®,=(-0.1,0], ®, =(0,0.1], ®, =(0.1,0.5]

3.3 msmnauunsnamanlaaumlasvesnnuihoziily

o ) o s ' ' d
ﬂ’]ﬂﬂﬁﬂ\!lﬂﬂ‘l!'J\iﬁﬂ’luxﬂlﬂ\i%’ﬂNﬁ mu'm%'auua'mminmmmmmwmwr‘ﬂuuﬂmlﬂu

Y

]
03 >

a ¢ o ' o At o aw 4
u\l'ﬂiﬂ‘]fﬂ'ﬁlﬂﬁUu“ﬂﬁqtuﬂ\iﬂ'n“u']ilguluﬂ’]“'lﬁﬂlluzu']cluﬂ’]i')ﬂUﬂQu:

00 0 I
ERL
R(1)=2 2
o 2Ly
3 3
0 010

» ] ¥
iesninuisanuseeniiuaniuz dniuszldteyaliaigalumsnnnssidoyavesidnly Ta

)

¥y o ’
innsnnndaousiifmun

3.4 MIANIAUAINTNEINT

wauvesnmunzdiunnnanFounlacla  vesrasfannzfigigaunsdnmmndeu
duinivedd a.a. 2007 egluenue 3: 0, 0.11 samswensalues GM (1,1) sy Tasauns (13) Ains
wennsafvedil a.ft. 2007 910 GM (1,1) A 316 Aariue# IdangUiuunwensefinsdandaen Tdan
0+0.1

31.6x(1+ )=33.2 FaAn1snongel 1 A.0. 1999-2006 eITofIUINA BT IABUNTE-

wsnevlldn1sed 2



dy ~ N o 1 - =~ = ' gj ' - ) v o -
wnansiiduenarsianubidnsunislynuiionisfnemniu lueygsinillydssleguaunisan

lunnsdllagisau Snvianudlvdaulasilon waznesedaiuarvetenarsynasminisinltuly



Proceedings of AMM2013

4 aylnamside

msgapdonisnwlwihiudninasindesenarveduasdoyainnuiumunin FafuSamans
fazlgnsunsel Tavuuusrasunsdaninon mszihdodues GM (1,1) uasdauuuninonialszan
arwdrdalumsszgndldlumalfiues 8uaamuiudigs mnmsutiern gl lunsnensdly
fumsgusmun Suediusuauvestoyn Silidoyadauun SuesramzAsIzILI NN Te
shldaiud lumswensdiiuduamdidy dafunsiszgndliuuusnesdodnumazlflge

IR

¥
aw a

fadnssadszma e IuilIdFumsmiumyunn neaquaiumpnindss SuseldnuzInnmaad

aotfuma TuTedwszreundudgunmsmanseily

[N
BNH1IDINA

[1]1  wndaml niiawdy, wwuiaesmuadamanidmivmsggdvmisie IWfhvesssuy Inih,

Snefiwut (), yninndunan TuTedwszeundmssunasimile, 2550).

[2] MAO Zhan-li and SUN Jin-hua, Application of Grey-Markov model in
forecasting fire accidents, Procedia Engineering, 11 (2011), 314-318.

[3] Sifeng Liu and Yi Lin, Grey Information: Theory and Practical Applications,
Springer (2006).

[4] Min Huang, Yong He and Haiyan Cen, Predictive analysis on electric-power
supply and demand in China, Renewable Energy, 32 (2007), 1165 — 1174,

s ¥

o a do a 7 a a < a 4 v o
[5] AAYT NUFVUY D, ﬂ”lf?lﬂﬂ&’m'b\‘llﬁll?ﬂl, WUNATIN 1, ANSWINTUMTATUDISNITUYY

pasnsalumInedy, nganna (2553).

527





