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Abstract

The objective of this study was monitoring land use change in the border town Amphoe Chiang Khong
Chiang Rai Province by using land use data in 2007 and 2016 from Land Development Department (LDD). Land
use classification was organized into 10 categories: agriculture, forest, miscellaneous, urban and commercial,
residential, governmental institution, transportation, industrial, other and water body combined with 6 physical
factors: distance from the stream, dem, slope, annual rainfall, distance from road and distance from market. The

FLUS model is addressed in order to predict land use in 2025. The results found that: 1) the overall accuracy of
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land use simulation in 2016 was 89.30% by comparison with land use data from LDD 2) the prediction of land
use in 2016-2025 revealed that forest and miscellaneous were decreased in 12,897 rai and 1,516 rai respectively

whereas agriculture, village and water body were increased in 11,697 rai, 95i rai 919 rai respectively.

Keyword: Land Use model, FLUS, physical factors, Artificial Neural Networks, Chiang Khong
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Abstract

The recent floods in Thailand have caused damage to people and the economy. The government will
have remedial measures to help victims in various areas by surveying the number of impacts that occur to the
victims. However, this process will create gaps between flood impact surveying. Therefore, the researcher
developed flood areas assessment using open data and open-source software to assess flooded areas from
Sentinel-1A data compared with flood data from the Geo-Informatics and Space Technology Development Agency
(GISTDA) and analyzed the number of people affected by flooding in the area. As a result, it was found that the
affected area of flooding was 387,471.56 rai. While the error value from the flooded area of the GISTDA was
6.83%, the accuracy was 93.17% , and the affected population of the sample area was 69,644. These results
complement the disaster- affected area (flood) announcement but can specify the extent of the quantitative and
spatial flooding. It can be used as crucial information for declaring disaster- affected areas (floods), considering

payment of compensation, and planning to manage floods to be more effective in the future.

Keyword: Flood, Open-Source Software, Sentinel-1A, Land Scan
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Abstract

This paper aims to analyze and assess the effect of the road lighting system on rice cultivation besides the
Upali (Upalighunupamachan) Road, located in Dok Khamtai district, Phayao province, between 2018 and 2021. Rice
phenology was created by fusing the Normalized Difference Vegetation Index (NDVI), derived from Sentinel-2 satellite
imagery, with the time series analysis to monitor rice cultivation and to assess the effect of road lighting systems on
the rice growth. A spatial impact assessment was conducted using an unsupervised UAV orthophoto classification. The
result shows that the artificial night light delays the flowering time in rice cultivation, and it can be affected up to 50
meters from the road’s centerline or 40 meters from the shoulder. There are farmers' problems in planting, harvesting,
and management. This valuable information can help farmers and stakeholders to design the solution based on facts

and empirical evidence.

Keywords: Digital Image Processing, Artificial night light, Light pollution, Rice phenology
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Abstract

The objective of this study was to generate the map of on-road carbon footprint within University of
Phayao based on rush-hour traffic count data. Processing of geographic information system was used for
greenhouse gas (GHG) emission assessment. The road within study area was digitized and also separated into 5
segments relies on road intersection points. Field survey on (Friday) 25" and (Sunday) 27" February 2022 were
represented as weekday and weekend traffic volume, respectively. After key-in data into Microsoft excel, fuel
consumption, and GHG emission volume were sequentially calculated. Later on, the excel table data were joined
into attribute table of the layer and presented as a map of carbon footprint. The result showed also that the

procedure was possible and utilized as support data for GHG emission monitoring and minimizing.

Keywords: Traffic Count Data, Vehicle Emission, Spatial Database
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delainayaminampnisncusnd anisanaanisanany GHG yAnuN BN uMnATIa a1
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99.918 99.92 99.922 99.924

sUf 3 nsuusaIueanuu AN

1.2 nanansaaTiunsdoyasunasnidfiunnstugna 25 uaringfl 27 quATRLE W.A.2565
deliiaummeseyatuiussannuasiumen Aiunnsg 3 ¥a9an Taun 17 (7:00-9:00 1) nadu (11:00-
13:00 1) WAt (16:00-18:00 3.) HANTTAFINTUNLINAY 2 T3 Hdmauenummesiansn 4,106 A van
AT BTN TUSTINAUAL LA WUINT TN WA 2,972 Uaz 1,134 Al Asady

WBNeNH MNRATINTA a3 NN IuduEITHATUATTgR sznuaaaulnadn saune uaz



271987159%1INITNBNITNANRIUINNTTHBINUA 09 3 U 1 8.A.—1.8. 2565 47

o o A o a : ° ! °
FONITUL ATHRIAU ‘iqﬂ@ZLﬂﬂﬂﬂ\‘iLLﬂﬂﬂTu@"l‘i’Nﬂ 2 %ﬂLLN@\W’]NQH?_WHW’]%H;EHLLGI@Z‘D”NL’J@"ILL@Z@qLLuﬂL‘ﬁu‘mﬂ

UTLNNETHNIUZ AT

m19it 2 Wrnomsdtyaaenduiusssnmuasfumg e

. Uszim | . Rood Segment . dszam | . Rood Segment
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1 Road segment|Length (Km)|iria25:1 | ila25nanad | ilazsidn | w27 | waz7naneii| wa27di| nesus2sdn | nssuz25nanadi | nseuz2sin
2 1 03615 | 257 78 34 6 51 27| 96 43 26
3 2 03249 | T > o , \\ 29 13 8
7 o aRuRINd 1 Tusuit 25 n.n. 65
4 3 03301 | 17 I \j 31 47
LIRLDT WU'J’INiﬂLﬂ\‘l’Niy"Vi
5 4 03532 | 34 \ [ 237 fi /.s 63 94
6 5 01529 | 183 TQ?WT 81 62 65
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2. HAAIINNNSTUSTILE S I AN RANanS

2.1 nansEINsiuI o alaennsAa [nauumsineanaelisunsy ArcGIS 10.2 uazandanInanaL ey
‘mmuﬁﬂmqﬂﬁﬁfﬁﬁmﬂmgtﬁmL@%ﬁLﬂuLmuﬁgmzﬁm%@yﬂﬁﬁxwﬁﬁ’mLmz@?ﬂLmﬁq WLAT AINITOFTNLAY
aunlavionsn 5 aau uazusazaaimanearazyfiduTum R ndnEneAgUR 3

2.2 nansUszRndmuARTTeERINAsTign Ta luum AT AIaUA LN AR SEAMENHINYIE UaT T
NaNNSANEINLYN FussannuasTmge fdmnuAnsresihiudemasignlsliun 58.4705 uas 26.4477
Ans adIL senanininisnssnienizfusssaaanu souns fnnslmindumaniigaAnudv 26.3276
A3 309a9HN Al 3ANTTUL WazsamLNUsEaIA Anuu 18.3038 uay 7.4758 Ans andndy Tuaousiidumen

wWuan sanszuy Amslmidusnniiganadu 7.6179 3a3 sa9amnfe T0Wand9 uazaning Andu 6.4826

LAz 5.8470 A5 ANAAL

4, ' A y oo 9 S
MF19T 4 MM TN TR TMURL R ASYBIBBINAST T (HOUHUARZ AN

U FuAnsi 25 QHANILS 2565
a7 1N HERATH DINUsTAA SnaETdEu AN qf U39 jrm
i AN ang A anq AN anq A aAng A Rlge] A Rlge] A ang o)
1 349 7.0966 165 5.3659 69 1.6888 66 0.6336 6 0.7607 10 0.3541 3 0.1702 16.0700
2 104 1.9013 50 1.4619 58 1.2763 0 0 6 0.6839 4 0.1273 1 0.0510 5.5018
3 227 42174 92 2.7336 55 1.2300 0 0 7 0.8109 5 0.1618 1 0.0518 9.2055
4 455 9.0427 185 5.8802 109 2.6075 35 0.3284 7 0.8674 12 0.4153 4 0.2218 19.3635
5 473 4.0696 208 2.8621 65 0.6732 101 0.4102 0 0 13 0.1948 5 0.1200 8.3299
99N 26.3276 18.3038 7.4758 1.3722 3.1229 1.2533 0.6149 58.4705
N Fupfingd 27 qwmﬁuﬁ 2565
A N9 nJeUy awnazasn dnsenueun AN g}y U39 jrm
i AN Ang A Ang A Ang AN aAng A% Rlge] A Rlge] A aAng wee)
1 84 1.7081 72 2.3415 49 1.1993 49 0.4704 9 1.1411 0 0 3 0.1702 7.0305
2 25 0.4570 21 0.6140 42 0.9242 0 0 9 1.0259 0 0 0 0 3.0211
3 47 0.8732 37 1.0994 31 0.6933 0 0 18 2.0851 0 0 1 0.0518 4.8028
4 95 1.8880 74 2.3521 62 1.4832 49 0.4598 18 2.2305 1 0.0346 2 0.1109 8.5591
5 107 0.9206 88 1.2109 38 0.3935 98 0.3981 0 0 1 0.0150 4 0.0960 3.0341
99N 5.8470 7.6179 4.6935 1.3282 6.4826 0.0496 0.4290 26.4477

2.3 NanTUasnBHninIsUanUase GHG TUUAAZ AN IUBNANNUSANE TN ILE UATTH WA
ANSANEINDAN TUETINATUASTUNE A fUsmmnsanUaneianun 142.6441 uay 66.5708 kg CO,eq
ATNAAL uaﬂmﬂﬁmﬂﬁmﬁmqmqmmﬂ@hwmm%muvgmw%uﬁ‘swﬂ%wu% NNTREYATTINIRNIIAIY
199914599AN9 LR ATLBUNANEUWININAN 5.5 WnapsTunen TneRniiu 125.9086 uay 22.8133 ton CO.eq

km™" year™ eMHAFU (AN 5)
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9197 5 Uannninsdantany GHG TuﬂuuumxmuéqLLuﬂmumzmmmmuwmux

o Fugnafl 25 nuais 2565 398 Carbon footprint:
e nsanlany GHG (kg CO,eq) (kg CO,eq) (ton co,eq km™"y")
i i naeuy DIMNUTTAIA | neunneus A 95 usImn
1 15.8794 14.7273 3.7789 1.4177 2.0878 0.9719 0.4671 39.3302 28.3000
2 4.2543 4.0123 2.8559 0 1.8771 0.3495 0.1400 13.4891 10.7958
3 9.4368 7.5027 2.7522 0 2.2256 0.4440 0.1423 22.5036 17.7223
4 20.2341 16.1389 5.8346 0.7348 2.3807 1.1399 0.6088 47.0717 34.6543
5 9.1060 7.8553 1.5062 0.9180 0 0.5346 0.3294 20.2496 34.4362
9N 58.9106 50.2365 16.7278 3.0705 8.5712 3.4399 1.6876 142.6441 125.9086
s Fupfingdi 27 quaius 2565
0 T 994 Carbon footprint:
HIU n1sUanlangy GHG (kg CO,eq)
a . = — = = - (kg COLeq) (ton co,eq km™" y™")
7 N N3z AUNTzaIA ANTEHLNA EHANN 9 usImn
1 3.8220 6.4264 2.6836 1.0525 3.1318 0 0.4671 17.5834 5.0609
2 1.0227 1.6852 2.0680 0 2.8156 0 0 7.5915 2.4303
3 1.9539 3.0174 1.5512 0 5.7229 0 0.1423 12.3876 3.9023
4 4.2247 6.4556 3.3188 1.0287 6.1219 0.0950 0.3044 21.5490 6.3458
5 2.0599 3.3234 0.8806 0.8907 0 0.0411 0.2635 7.4593 5.0741
99N 13.0831 20.9080 10.5022 2.9720 17.7921 0.1361 11773 66.5708 22.8133

L ) N - .
2.4 wan1sNTeyaAsUaNanIuIaun azaanauniiog Wl sunsudnrain (U lupnsng
AANYIATIBITUIBYAOMN InenT9@enleenn319 N [NeeyaATUANATNIRGLSYASAYBINTANE LAZNLIAN

iunszuaunsiinlnedededsngasgua 4

Table O x
ROAD x
segment | wa25kgeo? | near2Skgoo? | omn2Skgoo2 | Ins25kgoo? wiA25kgeo? #25kgeo? | ussnn2Skgoo2| sw25kgoo?
1 15.879356 14.727271 3.778834 1.417718 2.037843 0.571859 0.457134 39.330154
2 4254305 40123268 2.855855 0 1.877093 0.348517 0.135994 13.48808%
3 9.436847 7.502738 2752178 0 2225555 0.444002 014227 2250359
4 20.234051 16.138905 5.834596 0.734814 2380722 1.139899 0.608757 47071744
5 9.10604 7.835258 1.506241 0.917568 0 0.534556 0.328421 20.245584
£ >
4 4 VI | E (0 out of 5 Selected)

SUT 4 maRmanEszEaINTEenlenene
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WANTUIIDIOUHAIN 2 Uaz 3 nusnAtsaInaIil 14 uaz 5 sgradiulade Msdiumanzidinunaluns
Annereey dyas Aa Taenenuraamianendansignduannafiuilananseesumnangnds Hesain

Tsamenunaduguesndadnlsalalsunaneiugna 2019 ace senslasfinaminfiansanGasnisdszanaly
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Abstract

The purposes of this research are 1) to develop the information system of online internship management
for School of Information and Communication Technology, University of Phayao, and 2) to apply the Google Apps
for Education in development online internship management as an educational innovation which enhances efficiency
of teaching and learning management in digital age. PHP and HTML languages used to create a web application
meanwhile, MySQL is used to create and manage databases. The evaluation results on the user’s satisfaction
towards web application are classified into 3 aspects: 1) analysis and design of web application, 2) performance
of the system, and 3) benefits of using. In overall, it is at good level (L[] = 4.01 and S.D. = 0.55). The benefits
of this web application are supposed to help facilitate searching and checking the status on internship more quickly
and improve the performance of the interesting for the internship management system. In addition, it can help
search the interesting enterprises for each student to have an internship with and at the same time it can serve

as a quideline for students in the next few years.

Keyword: Internship, Management Information System, Google Apps, University of Phayao
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Abstract

Unmanned Aerial Vehicle (UAV) surveying and mapping data have not yet been clearly defined as a
positional accuracy standard. Therefore, this study verifies the three-dimensional coordinates' accuracy from the
UAV data. The objective was to assess the accuracy of the three—dimensional coordinates of the UAV map using
theodolite survey data. The horizontal and vertical coordinates of the theodolite were obtained by closed-loop
surveying and trigonometry, respectively, while the horizontal and vertical coordinates of the UAV were obtained
from orthophotograph and the difference between the DSM and DTM data, respectively. The estimation of the
accuracy of the three-dimensional coordinates consisted of the horizontal (X and Y) and vertical (Z) position
accuracy. As a result, it was found that the RMSE of X and Y coordinates was 1.22 and 3.44, respectively, and
the NSSDA standard error of horizontal accuracy was about 3.65 meters. On the other hand, The RMSE of Z
value between the blueprint height and the theodolite measurement height was 1.19, and the NSSDA standard
error of vertical accuracy was about 2.34 meters. The RMSE of Z value between the blueprint height and object
height from the UAV was 4.19, and the NSSDA standard error was about 8.21 meters. In conclusion, the selection
of horizontal position data was performed with either of the two survey methods depending on the acceptable
accuracy. The ground survey data was high vertical positions more accurate than UAV. However, buildings with
low heights (lower than 10 meters) can use both theodolite and UAV surveys.

Keyword: ground surveying / unmanned aerial vehicle / three dimensions coordinate
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Latitude = L * cos(AZ) (AuA5T 2)

Departure = L * sin(AZ) (ﬂNﬂ’l‘i‘ﬁ 3)
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Sta. Dist. Az. Sin (Az.) Cos (Az.) Lat. Corr. (Lat.) Dep. Corr. (Dep.) X Y
A 189878.11 1659001.44
B 130.72 148.81 0.52 -0.86 67.70 -0.002 -111.82 0.002 189945.80 1658889.62
C 174.78 164.58 0.27 -0.96 46.47 -0.003 -168.49 0.003 189992.27 1658721.14
D 12113 74.21 0.96 0.27 116.56 -0.002 32.97 0.002 190108.82 1658754.11
E 194.25 67.72 0.93 0.38 179.74 -0.004 73.66 0.004 190288.56 1658827.78
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Total 1376.57 -0.03 0.03
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AMFUHANITTITAAMRAY EBAIANHEIZEI1ANT LTWNN959TRAIINEI2B9DIANTIININ 5 81AN3

v | a L4
Taun (1) a1A19AmzAIUNTIHLATBBNULY (2) B1A19ABNEAAINTINAERTuazmAlulad (3) anAaAny
NeFERS (4) 81A1TRINNIUBENITUR (5) DrAaguedmuesan SadusimsiBuuuRsndaausnaas

FIAMHULLNDATI (U7 6) uaza1Anngaiumsnsei 3

fm:m .ﬁ

@

(3)

(4)

i |r'||v‘1|*‘ “H
i ]

04 iy

P A o o o a7
;i‘IJ‘VI 6 BIANTVININTITNIAANHIILACUUUNNNIIEIBTIAG



215F15IEINISNBNTITNANRIUIANTTHBINWA D9 3 aTufl 1 8.A.—w4.8. 2565 76

¥ v ¥

VAYANTIFRITIIALDIN AR (S ANEL

NANT3A1599A98 UAV 9ayafi [nannnnstiunteninaas UAY finaunistszuaanandeTsunes
Pix4D alnnadnaiiunaya 3 sUuu Toun

1) oy aUHUTInINDENDINIARNAEERge (SUT 7) TuayanmanentsenAinanya

B AARTAEIEATHBITN (Visible Band) #3079 ARWALAY 1T89LAZ1NE3% (Blue, Green, and Red: RGB) &9iiAn

'
o

2) voyauULsIansiuRdaa (DSM) weeyafitnaaangeesdelnaguitufinuiudidne Tag
HANANEIYTINING 206.82-290.94 LuAT (FUT1 8)

3) 2BYALULAABI)ATTmABAY (DTM) iurayanaugefilisananugeesilnagy

v

v vy

M9Hlaaya DSM uaz DTM aunsadsvena

U

o

S aa ¥ ! o
RfinauARignaes vEpEaN1 AMWansls (Orthophotograph)

Fufidnun Tnefanaugeagsenang 206.82-287.53 ims (U7 9)

12
A A

]
=

mq (Object Height Model) Befiaarugerasing uilsiiAnuegsznane 0-53.45 w3 (U7 10)

102°70°€

102°730°€

102°70°€

102°730°€

14°590°N
fi

T
14°590°N

315 500

14°590°N

Hoyfwal iyl
[ Boundary [Jsoundary
Orthophoto oSM

High : 290946
I e
[ Green Low : 206828
. e

T
14°590°N

g‘ﬂ‘ﬁ 7 ﬂ"l‘Wﬂ’]iI@@‘jTﬁ UULNTWANETHTEY (RGB)

102°70°€

T
102°730°€

102°730°E

T
102°70°€

T
102°730°E

31J‘ﬁ 8 WULIIADINURTBILEY (DSM)

102°70°€

102°730°E

14°590°N

dydnuo
[ Bouncary

o™
High : 287258

Low : 206.824

Meters
375 500

T
14°590°N

14°590°N

Hydnwal
[Jsoundary

DSM - DTM

High : 53,0471
-

Low: 0

T
14°590°N

T
102°730°E

5U% 9 uwud1anInRuszweaay (DTM)

T
102°730°€

519 10 294aANNGI2BIIAY

(2

A

NWHN

Gf?j‘ﬁum‘immquqwmé’mqim‘fml,uuﬁmmm’mqwm



I15A15IEINTSNENTISNANRIUIANTIHBINKA 09 3 QUufl 1 9.A.—19.8. 2565 77

S a ! = ”Gt o ¥ o
HENTINK VBYAUNUVINTWOIENNBINIFIAITHASLDLAF %gﬂsf% HNITANALBHAINNANINTIY X e

Y) oW ﬂﬂﬁﬂﬂqﬁﬁq‘i’]@ﬂ’lﬂﬂﬂﬂﬁﬁ’l‘m@ F7UIU 11 0 meﬁ’ﬁmmqwmmm‘immﬂg@mmqqmﬁmq (Z2)

d1uam 5 90 (3U9 11) Tneynqaemsaiiuqaiingeiu daasnsieguil 11

¥

mfsﬂfiztﬁumwgﬂmfawmmﬁﬁ’mmuﬁ

(b)
FUA 11 FUMIAINa8IaN599 LaziuaiAARTAsIngaya UAV

Nﬂﬂﬂ‘jﬁ’iuﬁuﬂmugﬂﬁlmL‘ﬁwﬁ WAKRNINI9TIU (Horizontal positional accuracy) AAALAN X WAy Y

32M928YANNT3ITARIENABIR1999 T UNTT59TReN2aY A UAV 1udan19197 2 dmsunan1snsnaasy

ANHYNABIBIFIUNUINITIL WU HANHARIALAABHLAN X Uz Y HAwniiy 1.22 uaz 3.44 nunaiied

s lutimnsTannails fsziuaanadedin 95% AArsgnABIBIRiANIITIIFZMINNITIATENADS

#19991UN19399MIINVBYR UAV mNiiu 3.65

P = A ¥ o !
A1519N 2 NanN1EWESLIgU ﬁmmgﬂm’ﬂ\‘i ENFTLARINING U

Sta. X Ground Sur. Y Ground Sur. X UAV Y UAV Ax Ay Ax? Ay?

A 189878.06 1659001.49 189877.91 1659001.53 0.14 -0.04 0.02 0.00
B 189945.80 1658889.62 189945.97 1658890.05 -0.16 -0.43 0.03 0.18
C 189992.27 1658721.14 189993.64 1658723.13 -1.37 -1.99 1.88 3.96
D 190108.82 1658754.11 190108.76 1658756.34 0.06 -2.23 0.00 4.98
E 190288.56 1658827.78 190289.62 1658826.41 -1.06 1.37 112 1.87
F 190264.59 1658913.34 190264.08 1658915.62 0.51 -2.28 0.26 5.19
G 190262.87 1659029.82 190264.39 1659040.16 -1.52 -10.35 2.31 107.03
H 190219.68 1659148.13 190218.06 1659150.36 1.62 -2.24 2.61 4.99
| 190148.81 1659135.99 190147.20 1659136.66 1.62 -0.67 2.61 0.45
J 190031.42 1659077.82 190033.28 1659077.76 -1.86 0.05 3.46 0.00
K 189979.64 1659119.01 189978.18 1659120.12 1.46 -1 2.14 1.23
Total 16.44 129.88

RMSE 1.22 3.44

RMSE, 3.65




I15A15IEINISNBNTITNANRIUIANTTHBINWA D9 3 aTufl 1 8.A.—w.8. 2565 78

HANTUTARWAINGNABYBIFIUIMINIAY (Vertical Positional Accuracy) BaiduniaiBauiisumany
UANANYBIATANAZBIVDYA 2 YA TEWINAMHFINUULRNNTITL2DYA9INNTTA1999ALNADIAITIT

a A o ¥ o ~ a ! P '
LL@:‘?%%Q’N‘H@H@’WMLUUWNWL‘EI?.I’JﬂU‘H@HZWWﬂ UAV A8 199 3 asHATAITNARTIALANDY RMSE 11y

2.34 LAY 8.21 ATNAAL

P ~ = ¥ ° ! a
M990 3 NANITLLSYULIEL ﬂ’)’mgﬂﬁlﬂ\‘i BIFULAHIIN G

/115 (A) wuURBWTga (B) namsdnsan  (C) {aada UAV AaB Aac Anp? Aac?

(1 23.00 23.23 24.69 -0.23 -1.69 0.053 2.856
(2) 46.90 46.95 49.79 -0.05 -2.89 0.003 8.352
(3) 36.73 36.02 38.77 0.71 -2.04 0.504 4.162
(4) 19.60 18.67 18.14 0.93 1.46 0.865 2.132
(5) 8.20 8.25 8.39 -0.05 -0.19 0.003 0.036
Total 1.48 17.54

RMSE 1.19 4.19

RMSE, 2.34 8.21

dgluazafilsnuna

MIUITAUANGNABIVBIATATALKNLT (XYZ) 28998389 1Na N AR ulsauiy fuzeyan1sdnTe
FaipnANUANAtENaBIF1999 FNTaUnasefiUIeNa [ARsT
N138599UAAMIARTAUNLTIANENAD9F1399 23ENM359TANEANANZINNNIINUAENIHINTDL
I A1NIHUSULN LA AT AN RAAYINHANANIHNNIIUININ 11 MR THIBEAINN959TARIAN GBS
81A15 WM 5 B1ANT [AVNANNITIHALNAS INAR (N Augeesingiannnsndnszes lddagnu
Tl Inanaansfi lnduaiinaanfifie lrdssfiuaramnuaaiapdenniesuiuseys UAV Laza1agnx
= a o ¥ A A $ "Ey ¥ ) o o A d.d,,(f,,y Aa a
ARTALARBUNINANT L2 ANNNITEN289871A15 B9n1slenased19edsinfinaunuifliveeyaiiflianuaiden
FIAHIATIINIUENT99 WesualnABels Yaang uazatunsUsuunuas AW AT RiANIN
NNIFNTITUATHTNVBYANINONENNBNIFAEBN AL IN{TANTY [anadnszesnisdiseaidueys
=t ! =Y RN S y A @ ' Ao PPy ¥
WHWTnWaNEM9eINARINazBenge fituTingeyaiumaspduiianaaneiiu fafidauamiifignasen
v & o (d d! Vv ° v
N3TUINNTTNIWAMAMEDT L8 HaaNTENUsznnmile inaeyauuusIasInINgadaae Usznaundsy
LUUS1aBINAAIEIAY (DSM) fitnAAHgeeesdsnaguivtiio uazuuud1assgfiUssmaBaas (DTM) #ilu
FIMANGIIBIRIUNAGHAWAY T1sTimBya DSM uaz DTM a1nnsnlaumsmianugeresdngln Tagnismian
: y . v Y v ovw
HAR1YBIYEYA DSM uaz DTM 289unazqanTn azlan1anngeneing Sewadnovionnniiasluvaganiw
o ° Y A 0¥ o a ' A o ¥ ° o o ¥ ¥
893l fmuaafitaunu X, ¥ ieliBauiiuaiaansasinadeuniesuiuaeyanisansnessinniunass
&1399 uazlrreyanangeresdng (2) WisuilauatAuAIALAR a9 LYaYAN1981399599RA%Y
v . . y . vy sy oy
nasdITuALinNiderasanang Gnsly UAV dnatauazaastayasinaniiilngmaayafidanuaziden
Ly y .. Vo ey o v
§9 WARDINIWNITUIZHIANAALTEWAUITIANIZN FBAAD (MUY AT MIBLLLALEINITAI399TINANINN
sauflalryAansuazaantun1sd139upaNIINI3aN3aN AN AN
AN9ATITNBUAINYNABNIBIATNAAUNUT NIDA1TATIINBLAIMNYNABIIBIFIUNUIUAZAITNGS

(XYZ2) LLU\‘]L‘ﬁuﬂ’ﬁ(ﬂ‘j’J@ﬂ@Uﬂ‘]’]NQﬂ@@QL%\‘JG‘?WLL‘W%\‘WI’N‘E"IU (XY) WRLNI9AY (2) T@ﬂﬂ’]‘j{ﬂﬂfﬂ&lﬂuﬂ@]@u%\‘l



I15A15IEINISNBNTITNANRIUIANTTHBINWA D9 3 aTufl 1 8.A.—wu.8. 2565 79

FAUMWI WUAT ATHARTIALARBHLAW X Uaz Y A1 RMSE Wi 1.22 uay 3.44 snangannsanluunu Y §
P . e . L p
AMNARTIALARDNITNINNITAITIIAENABIRITITUAT UAY H1INNMUAN X BInNRe1904191n9191971 3 9y
wuantuunw Y aziiaifaeeamye G iflaaunanedsusiniign wnsdaqaiiean(Uan RMSE 2oaunu Y filx
fiaruuanaeanefideddgainune X dmiuaiasasimaaeneessuemesty sasaagdnon Ty
A13ANEINAINYNABIBIATUNUININTILIENINYBYANITTITANIENABIAITITUATN1TAI999A9E UAV §
AITHANIALAR BUTTNAITH NITL 3.65 1HAT AINu N15iden ey s winmIesunIndinum ey
AanAAADHAuNan1aAnEile fawanideniiinisdisee lavsansgUiuy
dmsuauaaIadanluune Z ninaangs lnadunisdsuifiauaansuanaisesaaugs
3297834 2 10 Inedanangeesuuuinndaczeseiaadunan Taun n19msaepUAINgeIINwLY
AunZgaiuANgeaInn39innenasddngae wua1 A1 RMSE wniiy 1.19 aauluniasgnu NSSDA fian
ANHARIAARBIINNNL 2.34 lHAT UAZAHGIIIALULRNNR83TUAINEIIIN UAV wuan §A1 RMSE iy
4.19 UAZANNARTAARBUATHHIATIIH NSSDA Wiy 8.21 1ms Beansnaguing nassinarugenos
v ° ~ v - ~ v A o A rsd ~ 1 ° v 1
nassdsrainngnaasiE e A inaldsiuasng i uANNE san1nNa1 N1981399R98 UAV ua
v ~ 4 g s ' ' '
2819030AH NINAITHRINANTIT 3 9xnuaT B9p1A1STRANGIINNIN W BIANT (4) waz (5) ATATIN
WANANTBINITFITAAENABIRITITURT UAV azlaainaaianfdaunaas wianatdnnimilslann 8
2157 AHg lHENN (F95NN91 10 WATAINN) @ssalRen rn1ssadnaugelnienisd sa9maunans

/1999 LATNITR159909Y UAV

|aNA1981954

ﬂiNTﬂﬁ’?%ﬂ’?‘éLL@zﬁ\‘iLﬁ@ﬂ. (2564). ﬂ’]?ﬁ?’]5’]"17/,4?V."y’@vﬂi/;’luﬁ\/lzlﬁlﬁ;;]il@’lﬂ’lﬂi/’?ufﬁyﬁmﬁ/ﬂ (Unmanned Aerial Vehicle:
UAV). ﬁ‘l_lﬁyumﬂ http://oldoffice.dpt.go.th/km/images/pdf/paper_km_6_63.pdf.

ftyey15mn Jann. (2564). ﬂ’li‘ﬁ/gg:im;’fﬂ@ (Remote Sensing). Aupwann http://gungunyarat. blogspot.com.

ﬂﬁiy@‘lim@‘i zﬁw. (2561). ﬂﬁ‘miuﬁuﬂmugﬂmyﬂd (Accuracy Assessment): Remote Sensing Technical. Note
NO.3 (2018). Faculty of Forestry, Kasetsart University.

e ¥ I 2

aflug Uazia3gyanena, ARIRANHOL WA UaL a9 %Lﬂwﬁuﬁ:. (2561). N1TNATIZAANTHININATE
LIDAR: #83/aR9 mgugiLssnBinnA ez Bengs. ngamwy: U3EW ESRI (Uazmneing) 41,

undaaos YnARIaR. (2562). AnwgaaevBuzesnslaaniasula TR BN AL nINa 18
77&/@545&/@@1\7 (Spatial accuracy of applying unmanned aerial vehicle to produce high — resolution map)
(TAARANENAL), NAANLNREFEUATUNTALIM, NN,

NH BEASY. (2564). N1TIAIINGITBNTAGAINABIIANN (\DNA1TUIINBLNITADN]. VDN F1I1ALI
#1979, AngABmAATELAY.

ArnsTHADWASISTINATYE. (2562). #1955 I4NITAIT99A98INIAE I T ANT IR BN NG AINTTH (AU
wARAT9190d). RuAWaIn https://onedrive.live.com/?authkey=%21ALmUKv3xryMXbMo&cid=46DDF7
F825C74B24&id=46DDF7F825C74B24%211028&parld=46DDF7F825C74B24%211027&0=0neUp.

auiTR aeuiled. (2564). 18ya9INN19d19999z8 1A (Remote Sensing).

v gu@'m http://www.gisthai.org / about-gis/remote-sensing.html.



15A15IEINTTNENSNANRIUIANTINBINRA 09 3 QUufl 1 8.A.—11.8. 2565 80

dnsinsnsimsnmaulananiFuazgRaNsaume (B3ANSHMNTL). (2555). mwwmmm?f@y@mwg@ﬁ
Vazinad iusnag ﬂ’mwmW‘;"Amxu?mi?/y@ywgﬁmmumﬁﬁ?@‘m fu%%y@mmg@gﬁz/@‘:myv
(DEM). Ngawnnes: ﬁﬁﬁfmmﬂmfzﬂiwmiﬂWﬁmm%Lﬁ'mmawmwu%mﬁﬁfmmaw%wmﬂ'ﬁﬁfl (NE3.).

AnSws Wug. (2558). 919791TAINTING1999 (Survey Engineering) [\vBNE13UTNBUNTRBU]. BAT51H:
aaArwaliladnaaans, aozwalilad, snnanenduasinganesii.

Authority, T. V. (1998). Geospatial Positioning Accuracy Standards Part 3: National Standard for Spatial Data

Accuracy. National Aeronautics and Space Administration: Virginia, NV, USA.



The Journal of Spatial Innovation Development Vol.3, No.1, January-April, 2022 81

Development of Smart Agricultural Monitoring and Irrigation System using

loT and Mobile Applications

Sittichai Choosumrong™, Rhutairat Hataitara' and Thitisak Pothong'

! Department of Agriculture Natural Resources and Environment, Faculty of Natural Resources and Environment,
Naresuan University, 99 Moo 9 Tha Pho, Muang, Phisanulok, Thailand 65000
*Corresponding author: sittichaic@nu.ac.th

Received: April 12, 2022; Revised: May 17, 2022; Accepted: May 24, 2022

Abstract

Nowadays, identifying and quantifying significant spatial and temporal variability in agricultural field has
been a crucial factor for improving agricultural production and management. With the development of modern
sensors and sensing technology, field information collection in precision agriculture could be achieved by
a multiplicity of technologies, including Wireless Network Sensors (WSNs), Remote Sensing (RS), Global Navigation
Satellite System (GNSS), and Geographic Information System (GIS). Among them, for the low-cost and low-energy
consumption sensor nodes deployment, the WNSs have been widely used in agriculture for automated irrigation
management, fertilization, pesticide detection and control, as well as environmental monitoring and greenhouse
controlling.

In this work, we have introduced a way to apply loT Sensor technology to mobile applications for field
data collection, monitoring and controlling for agriculture. To collect data, the WSNs system was designed and
developed for remote real-time monitoring and collection of the parameters. The parameters used in this
experiment are temperature, humidity, and soil moisture. The developed devices and applications allow users
to save data directly to the database, reducing the time it takes to complete the task. The data will have
the coordinates from mobile GPS, sensor data, and its will be displayed through the Web Map Application to

display the data in real-time.

Keywords: WSNs, IoT, Mobile GIS, Spatial web service, Geo-processing

Introduction

Digital technology and the internet have been recently a part of our daily life. Internet of Things (loT) is
that things are all linked to the Internet. One of the famous digital technologies is wireless communicative devices.
There have been research studies on Wireless Sensor Networks (WSNs) concerning water, soil, and air quality
verifications (Pule et al, 2017; Ojha et al, 2015; Aroonjit, 2015; Karimi et al, 2018; Mokhtary, 2012) Those studies
have some developments in the data logger, real-time monitoring, etc. However, most of those developed systems

have been only for verification and data recording only. There are still not analyses and spatial results shown.
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Therefore, this study presents the application of loT and Sensor technologies integrating with mobile
applications to record the field data, verify, and control the data for the agricultural section. WSNs system has
been designed and developed to monitor environmental data and collect real-time parameters. The parameters
in this experiment included temperature, relative humidity, and soil moisture. The tool and application have been
developed to be able to record the data into the database directly which can reduce the work period. The data
will include the coordinates of where they have been collected.

WSNs when used in any circumstances, the sensor node will collect and process their data. This tool is
connected to smartphones through wireless technology (wireless internet). WSNs have been the new interesting
computer technology for agro-industry, especially the expansion of Micro-Electro-Mechanical Systems (MEMS).
This technology is useful for making a small and cheap sensor which leads to the development of a sensor system
for agriculture using standard and cheap sensors with open hardware and open-source software.

Sensor Observation Service (SOS) is the standard web service interface used to request, filter, and
retrieve observations and sensor system information. This is the intermediary between a client and an observation
repository in real or near real-time sensor network. Since SOS provides accessibility to the required information,
decision- makers can make the right decision in terms of critical situations. This study has developed the WebGIS
Application which has been designed to show the data from field database in a map and graph format for users
to access and follow up the sensor data (Choosumrong et al, 2016)

Thailand is an agricultural country including both major and minor agricultures. Those who do the minor
agriculture usually face the problems of cost and labor as well as the weather changes that result in productivity
directly and indirectly (Wan 2008). Due to the fact that collecting field data regarding agriculture needs a big data
because of the area changes which is the key factor in doing modern agriculture, new technology and solutions
have been considered for the best choice of collecting and processing data to improve the potential (Kaivosoja et
al, 2014)

Despite many applications or sensor systems, e.g. WSNs for multipurpose agriculture including WSNs for
environmental verification, and soil humidity will be applied to predict the plant’s demand of water and the plant’s
health, some of the collected data are stored in data logger which is difficult to access and takes a long time. In
addition, the tool is highly required to be accurate. In order to solve those issues, the researcher team has
developed modern sensor technology to collect field data in agriculture more accurately. This technology can be
applied by several tools such as WSNs, RS, GPS, and GIS.

The aim of this study is to develop a real-time weather monitoring and evaluation using sensor
technology and deploy the system through Web Processing Service and to develop applications that can control

sensor devices.
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Conceptual Framework and Methodology

In this section, the research team will explain the sensor network for agricultural field data collection,
emphasizing sensor technology about agriculture. The development of a sensor system to collect field data consists
of 3 main parts as follows:

Wireless Sensor networks

WSNs are the sensor network using a battery. This network connects to each other through a wireless
connection and works in the specific purpose. Data received from these sensors will connect to each other and
work according to the written program to process and send the data to the user’s smartphone. The set of field
data collecting sensor consists of the followings:

Temperature & Humidity Sensor (DHT22) is the sensor for measuring temperature and relative humidity
in the air which has been designed for accurate measurement. Its accuracy for humidity measurement is 2%
RH, temperature measurement is +0.2 degree Celsius. The sensor can measure relative humidity between 0-
100% RH, and temperature between -40 to 80 degree Celsius.

Soil Moisture Sensor is applied to measure the soil moisture which can be connected to the microcontroller
by using input analog to read the humidity sent from the module. The sensor works with PCB plate to measure
the soil moisture and connects with WemosD1 R2 board.

WemosD1 R2 Micro Controller Board is developed as an open source board controller which reveals both
hardware and software information. It's size and stands were designed to be similar to Arduino Uno board in order
to be able to receive-transfer data through internet network i.e. Wi-Fi, 3G, and 4G. This board can be written via
the Arduino IDE program.

Mobile Application

This is a part of adapted mobile program development such as mobile phones and tablets. The program
responds to the consumer’s demand and is easy to use. This study has developed an Android application to be
able to show the data measured by the sensor and to transfer it into the database through Wi-Fi, 3G/4G networks.

Web Application

At the present, web applications have been very popular because of their effective response to the users’
demands. Web applications work as a client/ server which has been set up in the server of the user’s device or
the client device connected with the network. Users can work through a web browser immediately without

downloading any other applications.
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Figure 1. Diagram of WemosD1 R2 microcontroller board

The WemosD1 R2 operation began with the setting up of the sensor and connecting to Wi-Fi, 3G, or 4G
network. When the connection is done, the controller board will collect the data measured by the sensor and store
them in Temperature, humid, and soil parameters. Then, these values will be transferred to the Firebase and the

mobile application will finally show the results.

Connection failed

() Connect WiFi, 3G,4G

User Web map application Database Mobile Application

Connection success

Connection
o Get data from firebase

Status

GP3

Connect Internet

Figure 2. Mobile Application Diagram

The operation on a smartphone begins with connecting to an internet network. When it is completed, the
application will take the data from Firebase to preview and show the real-time location data. Users can send the
data with the location data from the sensor through the application to the database. The data will be later

processed and shown through the web map.
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System Investigation Scenario

The examination of sensor operation for agricultural data collection and the application operation is divided
into 2 phases: 1) sensor system to monitor the environment and collect field data through a wireless network; and
2) sensor system to track the environment and control the microcontroller and other devices through a wireless
network.

Sensor system to monitor the environment and collect field data through a wireless network.

In the accuracy examination, the sensor results have been calibrated and compared for the soil moisture
with HydroSense Il which is a high accuracy sensor as shown in Figure 4. The cloud system has used Firebase
service, while the connection with uses has used a smartphone application. Users use a smartphone application
to monitor the real-time data and send them to the database. The developed system has been examined for its
real-time monitored data transfer to the database. The received data included the location of the data collection
area. The data stored in the database will be shown on the website which has been developed to monitor and a
map of the collected data. The correcting Soil Moisture (SM) data of this equipment after celebrate is SM = SM —

40. WSNs have proved that it is important to monitor real-time data.

b)

%

\)

Figure 4. Shows the comparison of the values measured by the sensor with corrected values. (a) HydroSense |l

(b) The collected data from Arduino sensor
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Figure 5. The web browser displays the environment information and the location map

Sensor system to track the environment and control the microcontroller and other devices
through a wireless network.

This system is the development of the sensor system and the application for measuring the environment
of an agricultural area. It also controls the on/off of electric devices such as water pumps, lights, etc. The
examination has been a monitored in the real-time situation. The sensor could monitor and transfer the data to

the application screen. Users can also turn on/off the electric devices through internet network.
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Figure 6. Smartphone application preview page for displaying environmental information and controlling

electrical devices

Discussion and Conclusion

According to the sensor system development for environment monitoring, open source software has been
employed in every process. The design of sensor system to be effective and able to apply to various kinds of work
has made this study better than Aroonjit (2015); So-In et al. (2013) and Wan et al. (2008) whose studies have
applied sensor system to the smart farm agriculture. The disadvantage of the previous studies shows that users
cannot see the data through smartphones, nor can they control the electric devices. Therefore, the researcher has
developed this system to solve that problem by integrating a sensor system to a website application in which its

raw data could be processed and analyzed on the website.
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As mentioned earlier, this application and sensor system, developed for farmers to be able to access the
data and buy at a lower price rate, would help farmers to improve their productivity. The application can be
integrated with any sensor system according to the farmer’s desire. Moreover, this system is applicable to any
version of smartphones.

According to the results, it can be concluded that the system to monitor the field environmental data
through wireless connection could monitor the environmental data and transfer it to the smartphone application in
real-time. Users can apply this system to collect the field data and send them to the database. The web browser
can preview the collected field data and process in a real-time situation. The smartphone application for showing
the environmental data and controlling electric devices can monitor real-time data and control the electric devices

via the internet network.
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Abstract

The number of elderly or citizen who is over 60 years old has been increasing every year which results
in Thailand’ s turning into aging society and the population structure change. In addition, the labor structure has
changed in order for elderlies to work. The majority work in agriculture and fishing fields.

According to the global warming, the temperature keeps higher every year. Thailand as the tropical
country has been effected by the higher temperature. The disease found in summer is heatstroke, the sickness
ever occurred only in summer. The elderly who are in the risk group must be taken care of.

The objective of this study is to present the application of Open Data Kit (ODK) technology to collect the
elderly data which can reduce the error and time period to record the data. It also helps the data surveying and
collecting to be effective and accurate based on the clients’ demands. Moreover, the application supports the
development of heat index resulting in heatstroke in elderly, higher than 32 degrees Celsius, which makes elderly
to be in the risk group. The data analysis will employ the developed Open Source Software and support projects.
FOSS4G is the GRASS GIS, ZOO, and Web Processing Service that have been developed to be the web application,
which can present the data in graph and map on the internet. The clients can monitor the real-time risk point of

heatstroke through the internet without any payments.

Keywords: Web Processing Service, Open Data kit, Heat Index, Zoo-Project Platform, Foss4G

Introduction

The number of the elderly or citizen who is over 60 years old has been increasing every year due to the
fact that the birth rate has been reduced. This situation results in Thailand’ s turn into an aging society and the
change in population structure. In addition, the labor structure has been changed to those elderly to work. According
to the survey of labor in 2017, it was found that there are 2.36 million male elderlies working, and 1.70 million
female elderlies working, 4.06 million elderlies in total, or 35.8 percent of the total number of elderly, 11.35

million people. Considering the elderly’s work since 2013-2017, it was found that the number of working elderly
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keeps increasing every year, from 3.45 million people in 2013 to 4.06 million people in 2017. The elderly’s career
in 2017 was found to be agriculture and fishery, 56.5 percentage (National Statistical Office, 2017)

Heatstroke is the recent issue because of the changing weather that generally happens in summer.
Heatstroke is the symptom of a body receiving higher than 40 degrees Celsius, the maximum temperature a
body can bare, by being in the sunlight, doing exercises, or playing sports in hot weather for a long time. The
obvious symptoms are being exhausted, languishing, queasy, headache, dropping blood pressure, fainted, faster
breathing, and arrhythmia. People with these symptoms who cannot be helped and treated in time, it may cause
to death. The risk group includes general labor and farmers. The other risk group who is in need to be more taken
care of because of the heat includes children, elderlies, expecting mothers, and patients with heart diseases and
blood pressure. Summer in Thailand faces higher temperature and continuing heat during daytime. Meteorological
Department has forecasted that the temperature in Thailand in summer will be 35-37 degree Celsius around the
country, and the highest temperature will be 42-43 degree Celsius in April, especially in Northern and Northeastern
regions. Heat is one of the reasons effecting on people’s health, from the general sickness to death. Regarding
the heatstroke situation from 2014 to 2016, it has been reported that there were about 2,500-3,000 patients
each year, tending to be higher and the highest number was in April-May (Department of Health, 2017). It was
also found that the number of patients with heatstroke in 2013 was 98 and in 2016 was 2,457. The number of
patients was higher especially in April every year. (Strategy and Planning Division, Ministry of Public Health 2016)

The evolution of information technology has changed according to the era. At the present, various kinds
of information science have taken a role in daily life. Computers have been used in workplaces. Advanced science
and technology have developed the facilities for the more convenient, faster, and more accurate works, as well
as for supporting the analysis and decision making to access the data more conveniently and faster. Geographic
Information Science is one of the important factors that has taken a role in working, planning, and accessing data
for supporting any decision making and distributing geographic information science data, especially Web Processing
Service (WPS) that is the standard protocol of OGC. It cooperates with other service protocols such as WMS, WES,
WCS, and SOS. This technology can access the area- based analysis from web interface that can receive and
transfer data through the internet. Clients using this technology do not need to adhere with the format and type
of the software.

Therefore, the researcher is interested to study the integration of Geographic Information System (GIS)
by using Open Data Kit (ODK) to store the elderly’s data. This is because this ODK can reduce the error and time
period of data collecting. The study also investigated and developed the heat index measuring system, which

affects of heatstroke in the elderly.
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Methodology

Field data collection of elderly using ODK

Before installing ODK Aggregate, clients have to install Tomcat, Java, PostgreSQL/PostGIS. After installing
ODK Aggreqgate, clients have to set up the instructions for managing area-based data such as creating a
database and username/password to control the right to access the database. Then, clients have to design the
form to survey and collect the field data and the form to store the field data of the elderly. The design has been
done from the consult between researchers from Thai Health Promotion Foundation, hospitals, Sub-district
Health Promoting Hospitals, Sub-district Administrative Organizations, and youths from Kho Rum Sub-district,
Phichai District, Uttaradit Province. Then, ODK Collect have been installed on the smartphone and connected

to the server (Figure 2).

Elderty rename File Edit View Help

Dalia Elderly
ndata
Name

ID Card

M¥ Birthday

Phone

Gender

+Addnew Tec Mumec  DmeMme Tme  Locmon  Meda  fGacode  ChooseOne  SelecMubiple Metada Goup

Figure 1 The form for the elderly in the storage field

[ v dmeiaew] L oo
D General Settings D Server Settings

@ Server Type

ODK Aggregate
§] User interface

B Form management ODK Aggregate settings

URL
© Userand device identity http://103.82.248.220:8080

/ODKAggregate

Usermname
odk_demo

Password

ey

Figure 2 Connecting ODK COLLECT with SERVER
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Finally, the created form have been downloaded to ODK application for exploring the field of data
storage into the ODK Collect application ,which the survey form for storage elderly include General information,

Diseases, Risk behavior, the location, and the picture of the elderly

[ Etdery [] Eidery

[] Eidery a8
information of Elderly Disease 9 * Please! take a photo elderly
Name-Surname i
[ heart disease Take Picture
] hypertension @
o [ allergy o] Choose Image
[] Diabetes
| [ cancer Q
My Birthbay [ Other e "'ﬁ
Select date o @ [ ]
No date selected B8
Age
Moo
OMoo1
O Moo 2 Google

Figure 3 For example, the form used to survey the elderly

Near Real-time Temperature and Humidity data acquire from TMD.

To access the data of temperature and relative humidity in XML format to be stored as the area-based
database in PostgreSQL/PostGIS by using PHP language, it is operated by inserting into the area-based database.
The operation starts when the computer connects to the internet. The system will access the data service website
http://data.tmd.go.th /api/Weather3Hours/V1/, through API (Thailand Meteorological Department APl: TMDAPI). The
data from TMD will update every 3 hours. The system will ask for the temperature and relative humidity values in
XML service formats, which its instruction was written with PHP and SQL. After getting XML, PHP. XML parser will

read and convert the data into columns and rows before transferring it into the database, as shown in Figure 4.

Edit Data - postaresql (localhostsasz) |  [sis- tmd ¥ x

@ ™D AYS

P T
m R T e

wmostatia stationnan latitude | longituds | alrtemper relativehy datatime
Integ n e text Eext text

4

] bu/u3/2018 13 08280 SCoCEL1BE FECE

1335
] 3 B08aC2 1EDBT2F

10030 31
102.73303 G
101.73333 32 5
102.59090 31, el

) on/85/2000 13:08:00

Figure 4 Temperature and humidity are stored in a spatial database



The Journal of Spatial Innovation Development Vol.3, No.1, January-April, 2022 92

The development of system analysis heat index affecting heat stoke among the elderly on
web map service.

In this step will be the development of a system for Elderly Data Analysis and Heat index as automated
processing on Web Processing Service, which it is designed to standardize in the development of web map service

Principles of Data Analysis Heat index on the web processing service to start from. GRASS GIS connection
with PostgreSQL/PostGIS to retrieve the temperature in air and relative humidity, using the module is in the
program, which is a module that is used to connect to the database is db.connect and r.mapcal for calculating the

approximate heat index values that affect the disease heat stork in seniors. From recipes to estimate the heat

index of Stedman (National Weather Service, 2021)

HI = —42.379 +2.04901523 x T + 10.1433127 x RH — 0.22475541 x T
X RH —6.83783 x 10 % x T? — 5.481717 x 10 2 x RH?
+1.22874 x 107* x T? x RH +8.5282 x 107* x T x RH?
—199x%107% x T? x RH?

_|
Il

the temperature in air (°F)

RH

relative humidity (%)

Since Stedman has stated that the equation of heat index of Stedman is appropriate and can be adapted
to the sultry weather in summer when the temperature is 26.7 degrees Celsius and relative humidity is 40 percent
(National Weather Service, 2021) Thailand is a Tropical Savanna Climate country, so the temperature in summer
is approximately 26 degrees Celsius and the relative humidity is approximately 45 percent ( Meteorological
Department), which follows Stedman’s statement.

Area-based data are analyzed by accessing the module to process the heat index data (v.surf.idw). The
data are analyzed by Inverse Distance Weighted (IDW) by using heat index calculated in PostgreSQL/PostGIS. It

will show the results of heat index that cause heatstroke in elderly. The system analyzes heat index automatically,

as shown in Figure 5.

Tem (°F)

Heat Index
Humidity (%)

Figure 5 Analysis of temperature, humidity, and heat index by using the v.surf.idw module
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Data classification, the heat index. There are 5 levels using modules r.reclass in Table 1. (Gadiwala et al,
2008) Then remove the output that is sent to PostgreSQL/PostGIS. The heat index data is then analyzed against

the position of the elderly with field recordings with ODK, as shown in Figure 6.

Table 1 The effect occurs because of the heat. (Gadiwala et al, 2008)

Heat Index (°C) Heatindex (°F) Effect
Less than 27 Less than 80 Normal is not harmful
27-32 80-90 Fatigue
32-41 90-105 Be very careful. Heat Exhaustion
41-55 105-130 Heat cramps.
More than 55 More than 130 Heatstroke .

Heat Index
B Normal
Fatigue
Heat Exhaustion
Heat Cramps
B Heat Stoke

Figure 6 Classification of heat index to disease, heatstroke that affects the elderly

Conclusion and Discussion

ODK can be adapted for surveying and collecting field data of elderly through portable devices with
Android and ODK operations. ODK is easy to install because it follows the OGC standard and it connects to the
database directly. The form will automatically create the database so clients do not need to create it again and it
can be developed with GeoServer, MapServer, and PostgreSQL/PostGIS. Clients can design the form as their
desire when background knowledge and skills in advanced program writing are not necessary. The ODK can work
both online and offline. In addition, it accepts image file, video file, audio file, and location-based data, as well as
presents the data surveyed on the online map. This reduces the period of data collecting and saves costs for

collecting field data.
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The development of the analysis system of heat index that causes heatstroke in elderly is the operation
of analyzing temperature and relative humidity by using Inverse Distance Weighted (IDW). The heat index will be
analyzed with the location of the elderly collected by ODK. The system will categorize elderly according to their
diseases that are risk for heatstroke. The heat index that is higher than 32 degrees Celsius will cause the elderly
to be at risk of heatstroke. The system was developed through ZOO and WPS systems without any payments for

software. Clients can also check the real-time risk point of heatstroke in elderly via internet.
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Abstract

This research survey aimed to manage and allocate the zoning for Thai peafow! conservation area in
Wiang Lo Wildlife Sanctuary, Phayao. The survey and collected context data of the area were conducted. The
physical factors were comprised of the location/traces of the peafowl, elevation, slope, streamline, water and food
resources, natural trail, agricultural area, building zone, and village. Logistic Regression Analysis was processed in
order to determine the factor affecting the peafowl's existence. The suitable factor for the peafowl was evaluated
by using Simple Additive Weighting (SAW), and the overall accuracy was 91.43 percentage. Eventually, the
appropriate data was raised to discuss with the community for determining the conservation area and placing a

sign in the area.

Keywords: Thai peafowl, Zoning, Wiang Lo Wildlife Sanctuary, GIS, Logistic regression
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