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1.1.14allittlUt15:anfULINIALI 1_15t4A11.11.11:anal 11,1.2562 	 IF151n15'A'u 

1,nlalilunlwiTantwriait11.111A.1 lYl n'152{un51,ttru GSM/GPRS 	 Solution 

1S-itilun-i5dlii@kiailuuli'aitnat.i Real Time TIni4lanTri 1ALSon5nsuAaaiI11%.in'ilumlien -iiol 

Rogers Liimin GSM/GPRS 	 vtimon Remote Telemetry Unit 

(RTU) etliivil:hilvA'nOmd-1l11N@Ouil5f1uLtuL4f@51La:Aur15f1ti gateway 4'41z,liniileiTui,Util probes 

um; observations 	 RTU loon-151,fitmu5-arkv,almu RTU fuindAtitil gateway ej11.15t1111 

41?1'11711 RTU flay probes MIn5ndleh1iutitiim5@l1miiMultli.i5RTU SI@ RTU finq5SiNi15 

ii@kia probes @WhE11,1)RTU w-amodln-minviltruli ilf1-150.1'11f115-7011,1,Wal-lAY6j1,11 1.1i611,1f1.1011@irAi'llgi-1E1 

1,molaAem5 R15 RTU 	 GSM/GPRSI`un'15A@011e,i'luwannlmiqui:frrital16,1 gateway 

RTUs 	 16 uv16i1o516Uut15VIvili 6.2 V ilat, iggmaguolmciodynrim 460 

mA (Phillips et al., 2014) 

LIE nwInni5A@Oq5i'udlimedi'm GSM/GPRS 6101anIndl6hviadqu5vtiuliu,rruii@via6Allai 

(Automatic Packet Reporting System; APRS) tsiTuvrimuu Packet Radio ;411.`utluoicailvitilifl'il.iiinaql 

LLat 

GSM/GPRS 0'1111JB15 V1nn15Pnv12J@5 ni1f1a1561 (2560) vloaoldliimjavinn-iiicii5-A-To 

4itnu 3 ?Inqi:i 5'nif1u1fl5milo7viNItin-15d1v171dkt-ocu 	an- ill/In 

Lnzi i'veilvr 5 till/ /i'An j`u UHF 9600(GFSK) LLar,19irTnvitIollYititi-ru VHF 145.525Mhz APRS 1200bps 

vitAwran5nitidlii@v1APIU6'71.1 	 GSM/GPRS 

4qt,i,uniSitiltivii10151 (Direct) Ltar,vrilm.i (Indirect) A".icirivilci 1 

loon' Gravimetric method Lasi@tilkuliwi•*alun-i5ii-i fryiLati,guoll Liviiii@4-16oLt@ln-151.M.A.Sititri 

Iflultlowra.itultAuvIrrAfiklellonnt@ftiokflu;iumAl mqn-151.111- urht 

S'n 3-6 01E14 1.11M1filf115fT0fliEld11@llallitItil'11/1111i11,`ti110.171:1-11.14-11.6M:Aitylfl<MT11.1i1 

P1.611.1 Microwave ?I'11.117f1F109151.1.S11.1171514URT111SnwinfliAtnthvi-11 Loilajfid-rutalonivniiihr.Toh 

yvaraarifini11nl2ilun15ho1 aorr3mAoluaialF711itItilukt 

661_11) Real time 

corm,ii 1 
Methods Criteria Measured parameter 

Cost Accuracy Spatial Response time 

Direct Gravimetric method Economical High Limited 24 h Mass water content 

Neutron probe Expensive High Limited 1-2 min Volumetric soil moisture 

Time domain 

reflectometry 

Economical High Limited Instantaneous 

(rv28 s) 

Volumetric soil moisture 

content 

Capacitance and FDR Expensive Low Limited Instantaneous Volumetric soil moisture 
content 

Tensiometer Economical High Limited 2-3 h Soil water potential 

Indirect 

methods 

Gamma ray attenuation Expensive Low Limited Instantaneous 

(rv60 s) 

Volumetric moisture 

content 
Remote sensing Expensive Low Large Instantaneous Soil surface moisture 

Capacitance sensor Expensive High Limited Instantaneous Volumetric soil moisture 
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Gypsum block method Economical Low Limited 2-3 h Soil moisture tension 

Pressure plate method Expensive Low Limited Soil dependent Soil water potential 

Ground penetrating Expensive High Large Instantaneous Volumetric moisture 

Microwave Expensive High Limited Instantaneous Volumetric moisture 

trlut1191n Dobriyal et al. (2012) 

9.3 ivuti4iaelniliiMata@niitlhillif1110111011 

:17t014 (2553) 1Siii'ammitarumulnldimnimiLat,1@nieffn-gmbilluniTilh't76inlwhimml 

108n1511.flIltia'T,1,1J1c1IMIBIAlal'UnlI 

vuEnn5t1.1@lnifl 	 MM. 2549 thlin@vii-miloadan-mil-n@inicliTtruu i@kia 

anall6i/181.1 	 finvigmaoi@an-r-Jtolnwginim 9ilLiamlupici 2 riilNa 

thotn@lai-m 

Loya-o@lvA 3 autAlaol g@ 1) tivuila&wr-raminntaanolf,iiimnnfiLiatuInin•wilumlq.5innlau 

IJIT,n€UPM 2 LLutAla@ltiai 	Litru4namilmiovamkurmivantoln@litiii@lmm9-inon-r-Jt, 

rs 	onfrifilinnaivut@litoiatanivugthtivwiLLat,qilihtivwqm@vikti LiatLitnAla@lm-a-navarramatinlIvil 

es11,191nan-nr,@-urimt,Putjiln-im 2) Livuila@lfl•nLivailtn1unlTt_tinfr5ePuvalllotrt_15tiiiian'nt, 

tlItnutiAcm 5 iiiyanaNdailjiiiii Livuilamlnon-nr,@immtkv1U 

Li\ioinrinmion-rr,@immiviriAla@lt-nwTn@ln-iffrirtuvu loleatIalim5ooneu LitnAnamilm•N€nmpliru 

Lotumu4na@ln15P1101141.11W1111-nl@lfilf15tErzEnTrilUlltIlacoi@myia@lnll 

triancululniwrii 3) Liuu4-ia@lmiLiviritaut@larryg-..mf-mmturluannoionlvinehl .1.15tn@u9i'm 3 

LititAlaNtiai 	 Liuu4-iamarn5n.1@in-wiltut4Lannvini@kiavnifin Liar, 

Liuu4-la@lmniivantnIuniviichalnnluTlinvin15d.nruifl@liluvhdu Lii@finvtwwi-wrimonntaLtol 

Te,EltErn 	llat5tErteTtann 

itu 3, 4 li,at 3 coraigloiu 	 LLatlinnalifJUSitrufiu 61,1Ju4laNU5r,Lillon-anizlm5 

mlulimehnitaw 1.11.unou;i'm 2 utru4laNti@tilkvi 1,1,1n4la@ln151JUSruRTia€,In151:116MATI Liar, 

LariAla@lmwv-lomanuan-yr,@imilltuttn-hinvfEmaoi@mniklnwilidu IvItgramnaTiJNanilkFit11, 

@@nitti 4 1_15t,n15 	bin-J7qt.Iirmehroall 	 mllIONiunon-rr, 

Iltin'n15ifiLL'AmIlekru3L-guthtiviFilvinntruti 

11.M. 2550 

LiinFolittli'aiat,T€1Fryainomhlt-TinnirillNaci1k-in 

Liuti4-1aNLT.illoarnileitmltriiiom931 	 vuiAl 
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Radar 

Satellite Image 

tliaufnitilau 

Synoptic Condition 

ffuniidirtiJ̀uanwesuniiiinto4F114 

W
A 

V VW ildfl41911 

Weather Research Forecasting 

1il1Will114114 41411 	-4 

4 lt.611 

frimilainnuinvolumna — 

ituvoiaa4 

slutaufnuitmuutru 
elfliStIn Sonde 

IlU1Jihne4 WRF 

Itiiimmicurcb - f7104111.1d111;1011.1%11)111111314 

—9 ;itifiniiiintairtsmoinnivinnicium 	lainniiihnurismdfila 

—> Synoptic Index SYNI 

:W
W

1 

LLNIZ1Ltamiium@un-iTtill-rtrumtruiia@mmigiStflAvildininaniItLywavin@vuu 

SainWILFITir,Q'ha.17fialOviBvialtin-17mErinIni@qfywi 

10. 7r,viuwailiviipaamntutail (LumolninnEA 1) 

10.1 (Lhwa-agi@oRklmoi,citlull)-rilaLk-an-n%) 

Basic Research 

r.  Basic principles observed and reported 

' Concept and/or application formulated 

• Concept demonstrated analytically or experimentally 

a Prototype Development 

• Key elements demonstrated in laboratory environments 

a Key elements demonstrated in relevant environments 

• Representative of the deliverable demonstrated in relevant environments 

c Pre-commercial Demonstration/Product Development and Commercialisation 

• Final development version of the deliverable demonstrated in operational 

environment 

2n015C.ia5141n5vtru NRMS 	2/10/2560 67a1 12:56 1.4. 	 141.1711 10 Vln 37 mil 

9876 IttarillAtivnlI9i0Stan'151111:ntatiltvntit,LatinIvhdtiVialLlutiLiliuE.i'l'ivii'utNnE@u 



LivialviulthiltIntuangiu tIsr,4-1lsrutharin.t ri.m.2562 	 Im7Irn5N'ti 

C' Actual deliverable qualified through test and demonstration 

C' Operational use of deliverable 

10.2 51,d 	1 1J maxi nttlIa 	ortru 	 (LSon9-rwiooPhl?,11qoLflul 

(' Basic Research 

C' Basic principles observed and reported 

r Concept and/or application formulated 

C' Concept demonstrated analytically or experimentally 

r Prototype Development 

C' Key elements demonstrated in laboratory environments 

(' Key elements demonstrated in relevant environments 

• Representative of the deliverable demonstrated in relevant environments 

C' Pre-commercial Demonstration/Product Development and Commercialisation 

C' Final development version of the deliverable demonstrated in operational 

environment 

C' Actual deliverable qualified through test and demonstration 

C' Operational use of deliverable 

11. 141E1111111111f11M1911.1NLYIAtutaiiiiatirlomlunliwzianii (miirmlivanucti 1 win7r,t,i,vihdhia/i14 

11.1) Ttnomatarktianalmaio/lornavrilmwaio 

11.2) f17 -agraii5n11..in-15LLilliu (tiu,111/6h.niu) 

12.  

12.1 rilvition04`hailltorSiRwili,luroriamilmviil@lii@mmiomiatatAtmnrri7g-ITNniflmrai 

12.2 VIOOMY14/11.115nJUrr1561570iow71w2Fulu(91U2filoo1ll maamvultutiudlii@kimilu5tuuLAl@liqu 

APRS LIM Real Time 

NRMS LL@Tim 2/10/2560 OM 12:56 U. 	 141.1111 11 Tin 37 1,11.71 
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12.3 ?i111.0,ufimyaillaitmaza.LesnliiiRTIONn1511rd@l5@u 

12.4 kru-ilttruoiTuay.in-iwioStil,w7i@m71Sfil-ritiLvi:n:;au 

oraiduattolon-rw@lnlim toit-MESiLvarmawi@n-i5igtiFinl5eilu 

vice J1 oilLoollitri 3 

12.4.1 Firrtli 571J5'A.1 vllni u oneri5 51E1111.1011161 

12.4.2 	 2 nO.J (vilu,00lltivilvilicii 1) thtnatAu 

• n2..1.,':,@1‘.1 ja,̀),...,41m-ymig-ik,6-ikv (First Order Priority) Litheri@levil*i'mqiinA'LgEili,-aal 

(Near Rea time) iiPlnuati:duli@iilm.,inatiim-nLE11,tinn”15-A-Nil 

MWRPs Lor,41@kiay-nviiium 

• nOrnajafifim'imigiA"41,S-witi@l (Secondary Order Priority) vihrtioklaiiiinn5-WJ'o 

6ii@kiam@olnlci.thutiPatilviq1461@lnim (Upper Air Radiosonde) LiottAtri7i@-in-wi 

1 ii@kia 51EJatLb4EA 

61 ail] 11 11815i3p livatidum ivviliiiIii 

First Order Priority 

6) imjamnivill@ainim 

e aniii .., 
• onlaionr b iniii kie I11.1. 

41 	4 
• tr anitli i0 aniumaouvi 

• /Map raster 01 Egi 

n58iehmao4-1 

la Irl@tia MWRPs • on-nionin b trili be /11J. 

• 411.111J & atml/ la airrritn'ilaufi 

• ifolia point cn iiii 

n58Jeluvial4i 

cri ial.p0111134E11.1 

Himawari- 

• 9111qi011111 eo trill 

• eb Bands 

nuvrEinimui 

Secondary Order Priority 

G) i'm via Sonde • vill@iorivat 6) flivl 

• in 	point al iIii 

nuehrwalli 

lel iimSioinift • oil-a•TorvIn b 4-atai1 

• iolla point 1© ilii 

nuqplikulvui 

at imjaultalihnsi 

innA Aircraft 

• 41@tia point 01 IA  nuativialsri 

e ii@vorratilum 

Himawari- 

• (17nio1eln mo 'oil 

• at 	Bands 

nupmiluailvien 

cif iloajac'iniie,11.1 • olloViol real time toe ilt114 

• iialda point G) rs, 
flA'Ail@lptfl 

Lona15tira511a1nItuti NRMS Liletitill 2/10/2560 OM 12:56 u. 	 1111.11Y1 12 a1n 37 viul 

9876 InUOITIA1.414n15(41F11.1,9n111,/nlitatl5r1,111,11,1,atn11141thWall6IYULLIfue112111,itiLIQnEEU 



thtiAllythtultu ri.m.2562 

12.4.3 

q175in1IeJtimal5 AcrurnTu'ivi-rmiliLttiki 

12.4.4 illesia1nuvuel152al IrilLminfiPnrIt" Multiple Criteria Analysis (MCA) Li,iolii-wilmtLa.mi (Rating 

Factor) LLat -ici•m°r-rimIn (Weighting Factor) iliAlLir.OL 

12.4.5 `1.1'wiltill,k1n 12.4 lilliin-159Lmir,vVillkuci' (Spatial Analysis) uar.141n1521S1luNti‘iyetitifm 

i9ioSi.1141..in151_Tlivini5eItivla-J1 (Draft Rainmaking DSS Map) 

12.4.6 vi-in-iwini@ulAtJlihmtifitk-in 12.5 1.111/11nnwiTmowringrA'Ni- lifitmlnihs.t.T5Irmdtryiml 

V551titAltinItT.Adgi@oPh1114T-in15t_litwil Weighting Factor uar, Rating Factor or-mrtia 12.4 

12.4.7 Itirm-VAii Weighting Factor u 	Rating i1R-a-ainomhlriuNan-mlb.7PrIeJuviall 1~itJ1Fl1 (91 

1,1J41,715vim663l.L11mumuiii (Rainmaking Mapserver) 

RAINMAKING DECISION SUPPORT SYSTEM 

First Order Priority 

  

Second Order Priority 

           

   

Expert 

Questioner 

      

     

Sonde 

   

         

       

   

Weather Map 

  

         

         

         

           

         

 

Multi Criteria 

  

Weighting Factor 

Rating Factor 

    

      

Spatial Analysis 

       

       

        

Analysis (MCA) 

     

      

         

    

NO 

VerificOon 

YES 

   

      

Rainmaking 

DSS Map 

(Draft) 

      

 

Rainmaking 

Operation 

    

     

      

      

       

Rainmaking DSS Map 

ai a, LLNUC71LIZOA.A@UnlIVillnit@lLIMU4la@lniataWilTt.git`Unlatit@Liii @nll'AITii1Wan:Mi 

13. Lonm1514`61.tioltAllni55"Ei 

fi'll?flnlj (2549). n'll,411.1-1.1.1@l11.u. 

umIlviti (2560) 5tuti7-101-rtriimia6Itias (Automatic Packet Reporting System; APRS) rAiluvill 

5vuti Packet Radio, Fact sheet 
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14. thr.turalfrimi-ivitiliu 
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3) Puislila'n1.4cur,@innewnanr,Puflllaq1LiWiWali.1,41.1n-mtinehoml 

4) teliNILL-)612z,vuai°XualfunlkSIINnillii.:1TuatlItvitatiAlticitathr.wuLLatnnwileJuvimIlwitAuan 
ti 

nini-AttlAtIltlutuludi-ru 

041 nillithztutil 

1. Lmon.n5L,Latviti..1 1.1 p-)11,-JaiLlattlianalf-mlli-uviwIlal6ao 	-1f-i5zaiu 

at,Tualfun-iloimStil@niithlitat.15r.vnti 

1.2 oiltvninfluninli'lg-ILLazolltag-)11..milon151.11.p.rtu 

Ltati,rnonSi@@li'tici,JyritioLoiauti-atar,n-m15r,a-uliu 

Tek,nueJuvialluatn-lilumwon.  v7-ichivialllilluilimioI 

LaJasilvit- 

2. 01.11M111,1,att1.11.3..1111-Ai&EJLLar, 

qthtneurm1,1.1qmelvinmi&uu,ar, 

2.1 pllnaiLiattlianaln151vijiLLfiLvdai6al 	nIttru 

will'uotitinilkStan-illij-itathtvnu 

1.71M18111510 2.2 015:NtlInyluniliii\A-Juaudimo'hlun-15 0niTil-rven 

LLat,Ln415L1No5@5i'At-1 rroloLviat1i1Liatn-mhzaitim 

tehrtnnieluva-ALLaniTiltimwm vheltivallIguilmwm 

LaJallvtql 

2.3 lit@Vilni5t vuell'uotruni5Sta@i tor, ruimpLoaiti 
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Imln-nWu 

m-radtultaiultin-n-nlumgon-ntl-imwonwdasilviqj Lii@LiiL 

waNSolatuivi-nion-nm-railliulm-yamTutlthr4m4Sol6m 

3.4 

3. inflill fnumIchwia-mar,n-nilu 

Lmo15 nutathr,v-iti nunfivitnn 

ill L1 	onii_itlo-nottainiiivann511-1 

1,1,mm-1%mq-on 

3.1 1.1-1o1474i'owl-nifu.ki,mai,'811.11ou-iu,Lar,m4ulltnth 

qtroin-Ifign-nom-nii-ioi-m.tuumlumitim%;ioliitawi Lot 

mliii-Iduviall 

15. tortgynciiErnaonwittitaiivilawan-nli' EI n0A-nunu 

frilllnotnL LLatn-miltr000lawittilaEl 'h 3 fla.] Ad @ 1) Lmqonnl 

fl71141.4111@ Viancuiontutna-rmln-nlii.1-16ailliwtJalt@loru21 rmilihinvitniu,tut@lon.m1 

@L'aicilm-ramilldtun5rtnurYnt@e•luvall 2) mrinitamit-nlinum 

01.11R141i5tfl@t1M5111q01?1'114f155a@EJLI,M1.11911a11510 I'll,ITIfIllitAlFirlA01,111.ack5U4'11,11.1t1111.111170111.11 

%-',utivil@tim.m50-nwl'opy-ri lultAILLar,Ituun'nFiumi a oa 

umm-114.-nntinfiantun-nl,iliHmoruginnyawantutm%fittiLiluloptolai Lot, 3) ?i-rtn-rtn-nri-wlil 

16. Itutala-in-nu 

Tzumaimln-n 3 :t1 0 Ciivu 

1 or -wiL 2561 itifiStiqm 30 /T11E11E11.1 2563 

-sltJ ol) 

I 

(1uUstuitu) 
Ti@nlni M. I.U.v M. 1.1.11. n.w. rl.fl. W.J. vi.n. ii.u. n.n. um. n.u. 

futainoi 

riarmulu 
tiuuuun, 

2562 filliruon0.19i-3@tilluattifillvill 
ti 

ijicarTimi6ti@ILmil@lilu5'N:Yofl-nlAu 

IiiOluTinm5g-nn-lmm.ra.1 

x 5 

2562 1/100@1_114111.115t1JUM54151V7ITIALI 

Iti;i'uti:109ill cciaoo@tmuu'llid., 

ii@kliar4 - ut'ut,RioLi. -lai APRS 61,11t1 

Real Time 

x x x x 25 

2562 OiciluNtifik-ratill.iruLLar,LLNI.ititi 

41711.101
v

@5f111111/1@l@El 	0l1rt171 

Ituz,L-Ja-m-nRicOviordola 

x x x x x x x x x x x x 15 

2562 YUM1.415tinotl'unitin15oioSul@vi4@ 

n15117ithilvinritam gramn-wilikvit,i 
Ay 4 

TNYnalLiatt-mq.176inildumlli 

011141,ShATI43J1EJ V11.111@1,111111@1M1111 

@1f11FILLMAESll1/11.11tnivion11 

tIt'Iroin-ndtiviml 

x x x x x x 35 
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1.91AnlfgEi 

OUtilantU) 
km.= 9I.A. ti

inatta4 

VIM. SM. 11.e. n.$1. r1.11. MU. elM. rill. nig. p.n. n.u. liarmulu 

t'autharim 

2562 i'uillfl'iliPowlIttl `n@t.m.i 	LLat, 

ciltivlunifattlail 

x x x x 20 

Il1.1 100 

2563 tultritithin06i-2dilar,fiRoill 

Izilfiwivii'd@ll,Kii@ln@foll-Ni'Ofl T11.1.#11 

l'iSitl9inn- i'l'Ainnitrm 

x 5 

2563 V1V1?in't41.11.115:.M.Jf115115-AIORT11.141.1 

II.Auti.lovilel ma@o9u5r,tui'udl 

eittivtRi@/hu APRS i,vuu ii@ajolti 

Real Time 

x x x x 25 

2563 ?lic111.1,N1111971141.11,1S11.11,6M6N1.1C1 

fl -I11.1k1f1151Y-A@16@E.1 	V111.1 4ti71 

StElt0a1m7Ritti,C6'ulardE16@ti 

x x x x x x x x x x x x 15 

2563 iiRitilIvistglii`u01.41.1n150Tata@til@ 

imVX111tifiLvilm,TIL onwinivolioitiviu 

tolittrilitatniTt_TtirAn15eItala-311,v‘i 

m5liluiivtl-nnino ormal@tatt@lonm 

eln -ifivarA 	'ali/11,1411 -1t?{1J91 en -11 

qu'Fin-m1tiva-g Version 2 

x x x x x 35 

2563 n15F401341111',6ilur4a x x x x x x x x x x x x 10 

2563 i'uillmyaiAoL01.1 Isin@u5L 	LLar, 

cinsv@oLviRluiagi 

x x x x 10 

1111 100 

2564 IIEMEAcifllg'1@d1161,atiiR11/111 .,  

lzriFinealit@lvIt@ln@vi5-Ja5Wiraiiiu 

IIA.MnnlIA-1570nlnitii3J 

x 5 

2564 mooniiammttruniwITAinn-nau 

Vtglivitilooill maEo91.1Ituti5uifl 

imjaehti5r.uu6fl5@21lo APRS Lon 

Real Time 

x x x x 25 

2564 0 i111,6MA P 11 11 CA Oi 'Li 66a :', LI, Vai iil 

9 -y-luloln11.1.°1.1i@l6"ou 	mili.871 

IntnalfmRicA'vlordod'ou 

x x x x x x x x x x x x 15 

2564 viRn,riltiyuolTum.cunn7cWitt191,fio 

n111,1)11YAvinntali munnyuilikuvItt 
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91541.11716111111.110 0111.11,79MATT@l0f1111 

x x x x x 35 
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Imln151i'u 

OutIsaim) 
ii@n112.1 DIM. t let1MD4 

51.U. 5.n. um. nst. ilm. ULU. MR. 11.0. 11.01. FIR. n.u. '1""illu 
114u1luanru 

01nTiai66eav11  

11.'67in15es1,n4a21 Version 2 

2564 n15k0111A15111.r.l'UNa x x x x x x x x x x x x 10 

2564 5ui119-a1LA(916tnti l'In@ulL 	Liar, 

dluvi@oLviRlulaii 

x x x x 20 

1111 100 

17. willanneuollnllnifiEJ 

17.1 LLamllearaluotIvantunilluthr,mitumaaotnIlniI 0757i1T101111.17V11'711.1107.1TMVTI779).011:1401 

SVIVI'2070°717.71.1f1'711TEVVYN'? 1 	77;11160)411_11151"3J-111107aDOUNtifT7Vhdilul"77.0 

Tic11411CIWIll t141.11.11:311g1.1 4tilltancuchmata 

TA 1 2562 4,159,584 

T1 fil 2 2563 2,875,584 

`114  ill  3 2564 2,875,584 

Illi 9,910,752 

17.2 LLVoimearamnilmiinInillmilmicutigimuovo 

thzu-rolutivancu lientiblem lutluaniu (tim) 

ItIValm viitlifvomi altnItlkuotimititaEimwitinvi 

6Ji01.10t 22,580 11111 x 12 6GlM.1x 1 flu 270,960 

l'Ulelalf15 vii•Sitmlffli olvilt-141nt9inn5um5ilam5 

viiaLaritvinin Lgvuor, 22,580 tnvi x 12 aiat.t 

x 1 M.1 270,960 

11JValf1I iii tha ?malt-Atli ',hum; 14,950 trim x 

12 IS1011 x 1 f11.1 179,400 
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LLatuvuo'i.latiums 
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19. GMA'116 (Outcome) fifnovii@zliimaamItErmailmlnil 

deem a116 tlInfro tfiantu livatib'Em 

1. tl5vSvi6f1'1WnnINblanaihnly16"ao 

Aptu 

L4141J3aniu 17-20 oitioi@li li-ril5at1L6ar,11111.1,11licriatilutitim..Tvoi..41.1 

n175ioS1411,iiIntotluvntaLar.ltuu 

g9Ii.:marlmuirfrartufrravAaWulavinr.Ji..1 

ma-ALLuviaiutli 0111k1:1-11A';iuIt kuiluu.or 

6LtimliC5uko3a.ifi156a3nguIwualniu 
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5. frwilumustuti-Janunn-n Liillfilricu GIUVIU1Un15U51115 n-15LJu68luni51A3q0iulniatfrinv15t11 

oTivi:umlutruvilbtiqUmnumuSoi 

IllanailU7thirrivcru-tu 

OG1n15j54U1411ca1Lar, 

nuty-rumINSo 

rawSm6atogInuninntlulnirroimuml 
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1.$i 
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11rd5tvom n5,161/VILIVITUFIS ?hi:1'11111d ?htif11516g1taliIV,V111.1 

n51.itatl5vinu 

13.7880 100.511240 

114115:awl n516V11111J14111P11 g11.1f1111.1 1.111;11 ufillvionimnifl i1111 13.7090 100.3624 

(DD) 

25. aintrillifUltiEniti 

iirdIrAvicv 

VillUIZMI 

6TiatIvaliti/ 

i'lwim 
4 	A 
taVi111191 

ciii'mvintril GPS (Iiiii) 

a tii p no4,,,o1 
11.11hT6VIPI 1.1MT1')15f1 LiUaltl q n6@otolLn .wai5n511.1 

olo/hunnleZvrtio1151111.ni-ivria 

Lmoi51,vm 6-11.11@lil'161Ell 

15.8947 100.0963 

11.411t611971 IIt1VIE1 LLUalllqn 6'ont@lLnioiln5lu 

viimiluf-r5Ovrtm171111111-ivria 

LnwmIlvio 

17.65960 100.2045 

Itrd5r,61/F1 1.1MIMI5A 66lialliqn6" @utolLawmn51ti 

Lnio/i-ionn7NSardolillTuil-wila 

Lnwci15i1/10 g11.11@fi1lf1.6 

15.3768 100.24124 

*avryilmiltiL (DD) 

26. ailivuoilowilamiodluvrtild-rulovuollitiltrtivi@iimdlvt.1"6'1.1 

3.1 	 1.1111 
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ItyryanwinoimlnImAniu 

201-1utf1151719-15W1 

laifinl5itIvIlan 

hd-nnuvtilti 
ImIn17@ki7vvrilln171/915cul 

27. fi'lifYLIAltU el (ehri) 

28. Mitilaile 	 1401J 11 

alt@ 

(tnEWIVI Yrnial) 

Tuii 30 661@ti 6titntrU1191. 2560 

mr,Lttoitiai) 

epul 

Tt41 30 L.64 @ti 6110'101.1 viM. 2560 

al:g€ 

(Itioriima Ln14.1a1) 

'hill  30 AU 	VIM. 2560 
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1.1,111111.411J115t1J1NLI,WIALI 1_15:AATUIJ5ZIl1f1i Yi.FI.2562 

W5 J1J7r~fJ 

11.11711 30 6A'oi.1 (AlErlE.11.1 MI. 2560 

(mi.-wilt;int) 

11A 30 aivu fitanuti m.F1. 2560 

eui,TiTtharinIdi 

30 Ihti fT1.1EY1U'll 11.F1. 2560 

1. -1.naarla 	 yruni 

-1.ragula (Inw-i6Int119) Mr, Marut Ratmanee 

2. Latvilnutim5thtii9iTthr.tit'u 3 8005 00086 64 5 

3. oiltoitiANI:i'u Un7YIfJ1P1121G15t1 UGln15 G11l6VIUd c,74-mt-JurnwptiLvimitaaElallotiovi 

n@T`guatiikitnivimItitaiichroml nuchnna7d66ar,n15tlu6mJ#15 

4. viti-m-ruu,az,Tinititiakifih9laikitwan 

n@eguiLatiiminivimititaEldumml 	 niultaninivitylknxwmfiwimi 

Latil 50 nutalvaloBt.1 LL'UlalGlEIT) 1,101Wif15 nilami 10900 

tvi5Orvivi : 02-109-5100#622, 08-66161071 11,15?i15 : 02-109-5100# 

E-mail : khemarach26agmail.com; khemarat26@hotmail.com  

5. thr./7k1IFIn`e1 

lalIZ zritlItl onniuu,atilfrieralan-nlinrn 

IVEllf1109151.11/11tTfIli1G1 n1s'61n15rn.ouLvm 

alLnokmarviTinrif15 

livnToulAahloa 2550 

1111EnfirIMI5I_MAGI Lvfiltilaiinom-il 

viNtrinlvtiallattluil 

LIVITII/EllAnA'ESf1111111 2545 

6.  

- Hydrology Model 

- Geographic information management (GIS), Remote sensing (RS) 

7. 1_15tounl5niffialtrrii@lfitini5Vivmsreguiilniulttatniuu@nthr,vvim 

7.1 	•I11IN'Elf/1141L2iIWil: (fIDA10477.11 5!l 	 itavtivriovieiouliAllitilti 5 fi) 

1,@n015.1.1Milv1h5tuti NRMS Liietriij 2/10/2560 nal 12:56 'IA. 	 vuivi 26 vin 37 141.11 
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Lomalv.int11:anfuartSru 	 1L 1.2562 

1.11V1 11111A, v@loim neAroi 	nnjoani latiYIN, 2558. ilUtiilaElqvin-i,MAINFrieciivil@n-iliiTvilA 

lititillimoillt qn LvaintiT13.11Wtivitathlvrittiliin1511victitvialutiiM. f1151)5111Atlf1119firlf111:J1E151 

611/11'61G1 F153YI 20. JUYI 8-10 nIn.Twal 2558 I511611.101Ett1E111 rimE116V111E, atmAi . 

Ratmanee, M., Chinnarasri, C. and Pattanakiat, S. 2010. Shoreline Recession Analysis Based on 

Remote Sensing Data and Statistical Approach at the Chao Praya Estuary, Thailand. 9th  

International Conference on Hydroinformatics. Tianjin University, Tianjin, China. 7-11 

September 2010. 

8. tlItatinlIft:ifilAni@lfitiniltivilIlm..11EAMEatliatnitruonthrdmiat tou5t,AFini•unwatifri5viinil''garil 

Lttiqgniltinl5arrulltegti 	 viiaqiw`gultioiazii@LruanlI'A`'ti 

8.1 i7nn171tm3ni57a'u 

nl5rintilltuum5ativomolon-15th.r.Liitona.ncoltiainni5V-ic.ltroml *-JuifEljaLIgnieltivia 	r, -mua 

iitriliOri.Y1111A'n :2559 : nuchrviailt,Latniliitancn.  ku.Clunll'AbuilLaiqa 

8.2 ficutvT'lliti/qi'aitgti 

olaoiltoi.41.4n-15t1ĥ51n-15rlumml 

:2559 : n1LelywailLLatn-11.11t.moil.  

2) ImlinIkitilLoyuilamillmt-ilowrimiiiatIvutioll'uvilitin-nhatilA AESarth:AmBnirinlItiivnI 

a'on1511-111.4en-nr,Intlii6tallenrialnnlmArualJamnlviljii@lnlm Li.atnlI1.41J5:ittraiiii;u11.41..SiOrtNA'TwIttn: 

2558 : 	 (N4m51Jvntu) 

3) ImIrrilnistiI5arr-JoLmoirfrviftiviLLartJT•utivt.15tavin-ninilliiiii.anwZorti-nlvm: 2557: gllInTiti 

krt.nn15'-gUnli,nt9911 (EIgn-MiVrin) 

4) IFIllni5uivrilIGInlIt.MtiitGrdh,111#11.1: 2554-2555: gli:insyunl5qv_hnItiiilan15in•tiviln5IL 

5)Imiln-iliAnwrifillfunl5nalrualvitnatiiiamtviuviariantum-altold-oLiitrill: 2551-2552: n5L 

tathartt ohalttnluAwia 

6) imlni5n15k'gini5viitiAitrin75551..mniiiatSlawA@LiotinlliMTLii-ailtvH1In-mill fr1R6af1111.1atIn1F1 

.115:11nv.4 	 @.Laioavl a.vin: 2550 - 2551 : fifur,11,1,WAELLLatvii'vitnnlevi?ioi 

O'lLf.ruf115116lola 

7)IfillnlIgnilionitiniwiNanTevitiainn15aluuwtJalanirirgeln-wriiivi@vi'vitrin55771.rtritor, 

Slawklatithr,Lvifilviti: 2550-2551: mr,FilawhLaavvii'viuln7Friami 1.1.1nba 

n76.17img*.ril-ajammeutiltatglviqi 

tif171111S1.11: 2550-2551: ao-rarkitrin15-dalJ5triu 

9) IP51n15n11G1hFut1Jf_Vinkiaiitiln5Ialtii@3ii1glleiGrutivitii' 

Alln1f13J 2550 - 2551 : ficutFilwaomarvii'vvulnwrovii atutIma 0'11:111.1111511ATAq 

10) If151f115)Ellij5f11111151A11711A611@llfTUZINVIlFIT1LE11111,1@dllrld'nii11.111.11f111PG1ti'LIGIfl: 

2548 - 2551 : flcutFiliLwAaluar,vi'vleinwilami L.Liha GNi:11.1M51.1.6'71,aq 

11) If1511115111:41121157?1,1-111^1NVI1FI711.11t11fI4i4VIIVCIE16011.411P11,G1 : f11.1E1 l Liu 2550 - fftralfai 2550 : 

fifutFilawkluatvii'vutnnwileiclilLarcioa 
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12) If15111157111V1f11511511i'VIEnflI11111.g11,1'7G11,1F1I1111S3.1111a:A'sIVI-TMTE111,,31 1,01,1@6@2i1111-711.1if1111 

1.11151f11.1 2550 - 1.1.1V1Ut1 2550 : mt-utiiliv-JohmatviIrannlmovii aunloa 4111711.1f1151,1P1 
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umNviulut11:anfuLt.w.A'u thr,4TOltithr,arlild m.F1.2562 	 IF151n15'N'u 

ImluiFrarMe 

1. - troaqa (friwilmu) 	tntytm5@ 

- trmaga (n-rw-gIncm) 	Mr. Boonlue Kachenchart 

2. iminntrt_79111_11:titlItt-rtiti 3 3001 01277 13 1 

3. 0511,614114Ntiu 

@-N-1561151-,41 PaitSlinolka.aani'i'va_nnsinomi utrImulharha 

4. InhulltiLLatonTuci@Oi@idia.ann 

ficur,S1Lvwklwr,viNErin7Frievii livrylmtnA'Eanloa 	WITUSL 73170 

	

: 02-441-5000 4i@ 1219, 089-7714510 	: 02-441-9509-10 

E-mail : boonlue.kac@mahidol.ac.th; boonlue.elephant@gmail.com   

5. tht,-NnlsFintli 

q"q4 mt-i'lln vontitaatiliigliiarrniinyi 

ImaripmeoloAtinSwi Ivanenamilum NwalnIcIivrylviu-A 2555 

9mEricarivonrontinvil41 vofiltilaiiniTyourualLookli 

liNorioirottrum 

annlvisiA'Fivihia 2541 

immiulaiin-nunonti1vii9) Lvifatiaiiijilvim.1 otrititlawataa 

mlumr9maiIi 

2537 

6. alt-iltrinwitomarinntgAiLmw (Loincillalnviinmilm41)1,11019J1T-11111 

- Applied ecology and biological science 

- Greenhouse gas measurement and management 

- Life cycle Assessment (LCA) Carbon and Water footprint 

- Geographic information management (GIS), remote sensing (RS) and global positioning system 

(GPS) 

OrIN 	
- Environmental and landscape design 

LEn0151.101'11@lnItUU NRMS L8Ja7uvl 2/10/2560 M1 12:56 14 
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7. tlIterun-i5niciiriEmiolfiunmiivrilyruN'Evilnioluatn-Intanthtam 

7.1 Ifl5IniT•gti 

Viv-Jurnsuarlu 

Development and utilization of biological nitrification inhibitors (BNIs) from rice and grass 

genetic resources for rice breeding, conserving nitrogen nutrient and mitigating greenhouse 

gas emissions. 2012. 

Discovery and development of bioactive natural products for Biological Nitrification 

Inhibition (BNI) and their characteristics in some rice (Oryzo spp.). 2012. 

Nitrification inhibition capability in field condition of native Thai rice varieties. 2013. 

Monthly water footprint and midpoint and endpoint life cycle impact assessment of water 

consumptions for rice cultivation in Chao Phraya river basin. 2015.. 

Methane emission from rice production system with water-saving irrigation. 2015. 

Mitigation of greenhouse gas emissions from agricultural sector by nitrification inhibitors: A 

case study of sugarcane. 2015. 

Mitigation of greenhouse gas emissions from sugarcane production by nitrification inhibitors: 

Extension of study results to farmer plot and dissemination to target groups. 2015-2016 

Plant materials for low-maintenance green roof to conserve energy and reduce carbon 

footprint. 2015-2016 

Mitigating water footprint and improving water use efficiency of Thai rice production under 

climate change. 2013-2014. 

Enhancement of efficiency for wastewater utilization from palm oil mill industry. 2013. 

NRMS 	2/10/2560 Lioi 12:56 
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Application of water use study model and crop coefficient (K,) of Thai rice to mitigate water 

footprint and increase irrigation water use efficiency of Thai rice production under climate 

change. 2013-2014. 

Integration of biological approaches for enhancement of biogas production, wastewater 

treatment, and utilization of palm oil mill effluent. 2013. 

The Analysis and Database Construction of Climate Change for Research and Development 

in Thailand Highlands. 2015. 

Development of mixed bacterial inoculum for promoting growth and recovery of staple 

crops under drought condition. 2015. 

7.2 walitilitin15 

7.2.1 Publication 

Lek-Uthai U, Sangsayan J, Kachenchart B, Kulpradit K, Sujirarat D, Honda K (2010) Novel 

ellipsoid spatial analysis for determining malaria risk at the village level. Acta Tropica, 116, 51-60. 5-year impact 

factor 2.710 

Kachenchart B, Jones DL, Gajaseni N, Edwards-Jones G, Limsakul A (2012) Seasonal nitrous 

oxide emissions from different land uses and their controlling factors in a tropical riparian ecosystem. Agriculture 

Ecosystems & Environment, 158, 15-30. 5-year impact factor 3.869 

Kachenchart B, Jones DL, Gajaseni N, Edwards-Jones G, Limsakul A. 

Effect of spatial proximity to river on N20 emission in a tropical riparian ecosystem. Geoderma. (Manuscript 

Submitting) 5-year IF 3.349 

7.2.2 Internatioanl Processding 

Kuhakarn C, Pootanakit K, Jaipetch. T, Sirithunya P, Pongyuen W, Pichakum A, Roytrakul 5, 

Traipermrn P, Hongthong S, Kachenchart B. (2013). Inhibitory properties of root exudates and their chemical 

components of native Thai rice (Oryza sativa L.) on nitrification. The 10th  INWEPF Steering Meeting and 

Symposium. Balancing between Food Safety and Food Security in Paddy Production. 
5th-7th 

 November 2013. 

Chiang Mai, Thailand. International Network for Water and Ecosystem in Paddy Fields (INWEPF). Page 13. 

Kachenchart B, Kuhakarn C, Pootanakit K, Jaipetch T, Sirithunya P, Pongyuen w, Hongthong 

S, ManitkooSl,Thongsamut C, RuangsomN, Sukruedeehansa T. (2014) Biological nitrification inhibitory properties 

of root exudates from traditional Thai rice (Oryzo sativa L.) and their mitigation of N20 and CH4  emission from 

paddy soil. The 4th International Rice Congress (IRC2014). Rice for the World. 27th  October - 15t  November 2014, 

Bangkok Thailand. International Rice Research Institute (IRRI). 

7.2.3 National Processding 

2nM51.1M'ilwin5vuti NRMSlaii.A1  2/10/2560 nal 12:56 u. 
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,qnja@ ontrtimitiFi, loan v1l14i1u, 12.151 	'11/11.11 	 Qvrinqt-0.1,q146114 

grin 	 onna, c1nIla11N.65. (2557) thtliviSnlvin15141.1.11m5Lattiiii@ESIIArti@liiTreitigtAnsilmu 5 e1nuriu4. 

fii"ltiti 3. 11-12 fiutnott 2557. 	 flOULTir51.1n5divw. g11.7f1111,1 

1.1q4E@ Fratrimitnii, Acit 	 CialtQliaan vogru, 51r1'l ert01 

1155111. (2557) vi'lliZOnrynan-ITIJoultivii"o@onitALLatilvoimntiiii-rakmol5ETutilltiviiilLwii\i. frIctiltvi7t1m5 

Filt,L-AhlifliA 13. 26-28 1JlJ1f11J 2557.1116=01E:: 1414 wiln@i aanflly1FranIniFilLLwkaiLwilthr.ofiFilviu. 

7.2.4 Book Chapter 

Boonlue Kachenchart, 2016: Key finding in the fifth assessment report of intergovernmental 

panel on climate change. In: Second assessment report on climate change 2016: Updated climate change 

knowledge and information of Thailand. Working group I The Thailand research fund [Amnat Chidthaisong, 

Pariwate Varnakovida, Matanapan Jewjiam, Atsamon Limsakul, Suppakorn Chinvanno, Chalotorn 

Kansuntisukmongkol (Editrors)] 
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1. 	- LnLatla 	 Inuri-ma vrAton 

- tilLorla (fatn6sIncp:4) Mr. Kamphol Kesjinda 

Latvarititionthr.4-iii'vtrytru 	3100502414146 

1.1111111Enillagliq't7P111 

WthUlltiat,11011AEVilhViElkitonn 	 ImonI Ltatl,th-fil6.6anviwilnA (e-mail) 

nuelummlatrnlilturtlm5 50 crutivrwaluBti Lvirgalou-ra LtaraO'n5 fillawanirrum 

10900 

ivnclivivi 0-2940-5960-3 vio 502,1115015 0-2561-4698 

kk.kuohotmail.com  

Ifiunon. 	 livrrlyitnALritffiwriami 

ImEleneoiarAviflitaablufari 1.114111181hilnlJ911Frini 

Nwialrmavnlvielki 

?malt 	 (tancinlinvilm5Fainv1) 

utruyttilmja (MySQL, PostgreSQL 	MsSQL) 

. z.;trto-i5erunimijilizriami (Geographic Information System : GIS) 

Ittrul,fli@‘thEiRmitsraLGIEi (Network System) 

Ittru6Pii@lil@villV70 (Sensor and Microcontroller System) 

auti4-0ElvillyintiLlvitn (Atmospheric Model) 

ithilmrd5r,Navniiiirrm 	AutoCAD Land Desktop, Softdesk 

11',Utrtglfri5 Linux ,Microsoft Window Server 

IttruLdrtiluLauf4 UMN Mapserver, Geoserver 

C++, VB, JAVA, PHP, AJAX ,.NET 

tlItaumwiclii,Flu-rtialfium5v314151-11.19uvilnitatillatnitru@ntlItoical 

17(11A1:111P51MT'gli 

: 

1) fr5PinlanviLLutin0.11anAvantolnionlIqii6inl5eJtivall 

qUfTuLoyu41a84A16atfrriliatLguoll WRF Model (nueluvia-ALLar,MTiluifil rsintfil5fiv-i5fulkutElptiE12111in111.1 

REUZIf1111.11121WULLV141111 illtililtarifid 2559 ) 

2) friTtJudltien-rnlirm 

ol@oiltotitgri5q(liim,etuma-al (n5LeJuvia-matmTihanwl illutlIzanu 2559) 

3) fill7invILLatlimingokian-mitnitolore,nmaLatm-aingivy,56t@lbrillwinn-ilii?huilL 

TolinliitauniTilolfitmlIfiovrittltilIotif,ffAuptITT17-ittuar,Larrdr.frilLfin ilUall111151El 

(wyrulailuaLetvit 2557) 
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LINI1111.111_11.11tIncLillWIALILISZ41111_11.11T1,11t1.111.?1.2562 

: 

1) Imlfynn1510tiiini5ehromlolotitiknAu 2559 0-midtiviallatmliitotoil.  iuriu 

911.161mivrwilnIfuiiu nolvirialmm 	furai'sgErvivanlmenfromiLvimIttlaginl5iluar,mm n 	m11 fi Nvivimni111115:311f11 2559) 

2) f1151.D_TF1M5N'Enlq2115Gern1141,11,0I3JM51.It'tiiin1SeltiVIMIl3Jii*..I 2559 (n53A1ivIa5 

atr115ii1i1ni911 571Jf1U ft11.161JI51,111211515NITEJ 	 tititilENiG111.1111/EllillMlil,V1flitaailf117111.11,Lat@711191 

f181VTINTIMP11J5u1J5zanna 2559) 	 3) 

`61.ivatilm s̀igmlfnoingleirngdultnItiCi*alci (ovrafgtuatiki.naviarvrylvulhnJvivrievii 2557) 

4) 2558 (f-mdtrvImALLatn-nfyuinwl 571Jf1U 

tilAIJ5101101515alfiEl nNvivimmil Lot iruelli'uvinnolmtrwilomionmittioEin-mIttatalnim n@viviaimm illtnJuarial 2558) 

5) fr5thr,Li.JuNan-m_lhs tiiinlIduma-Athr.u,nvili TITAN 11361fUnifilVitidaht1Y1PII:VIU (mLe.11.1 

via-gtotnwiltowm ilruthr,Infu 2558) 

6) 2558 (nueluviml 

Lotn-mItunwoll 573Jf1U titigUSIVITT1151IflIfif1 flElVill@lf1141 Lor, 

rs 	
f1a5YlYVa1f11P1 illlythr,anal 2558) 

7) iti4@nwI1P151tviLLat715us1J 

i5v51gua51ra511i (fmnlesiituanmarvisi5culiti.2556) 

8) fmmivin-15aILLannsuLhufirni-nlivovialnatuitativamnon-nahannOtitlnFi 

(e11.17nvivitur, 

ifiuni5ii.utunaloitnotaatfrywqm 
a' 	a, or .• 

mry,5amorrolouffNcorratinaatimilei-Jui-nru@llivutfintiglvrTnaimalm-eyilalfiyai (g-ninlltimtnIum5 

•"1 -"e11.1M11J1F) 711.2554) 
do 

 

1) niTd5r,Liltn.hrlivin-rvin-mJpinlIdumml 	 (nuelu 

mallatf111.0111f11915 •1111)Itarlfld 2560) 

2) MI`thnnfufilk`ra-IMPI IMULAINIGIKAtilaiVVIgaliqhfirlArn611.414,1114.611.1 IYVa 

(nnieJtmawatnwritan•&m.  6-nellfialltinktruptruNg- tifilluRcutn55wrIVAVIvilt-li 

illuhr,Incu 2560) 

3) n'151"79111.111:1_11AGIV1111@lniFIEntillatIVUUT'U?ili@VVMETYWI2,1;0011.71fIlfill'Ukt rsiltd 

c:rutr5fRisfulalititn 

illtithancu 2560) 

: 

1) 	 (nue.h.tvial 
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