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Development of Royal Rainmaking Decision Support Systems for

Water Planning and Management in the Phetchaburi River Basin
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Abstract

During dry spell periods, the Phetchaburi River Basin area faces drought and water
scarcity almost every year, especially in a rainfed area. In order to mitigate a water scarcity
problem in this area, the Faculty of Engineering at Kamphaeng Saen, Kasetsart University
collaborates with the Department of Royal Rainmaking and Agricultural Aviation to collect data
about water management and develop a decision support system for the rainmaking operation.
The proposed decision support system is developed as a web application. It presents timely
information to support several tasks in order to increase the efficiency of rainmaking
operations. The main tasks supported by the system are (1) supporting decision-making on
selecting the target area regarding two rainmaking missions which are to mitigate water
shortages and to increase the water level in the reservoirs; (2) supporting decision-making on
daily missions based on the weather and upper atmosphere; and (3) generating reports on the

performance of the mission and summary reports of service requests.
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O ‘onluang location_set
n ¢ fonluang weather_conditions

ﬂ o fonluang locations
fonluano operations

de

gcond_number - int(11)

sdescription : varchar(100)

ﬂ o fonluang area
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| @ geocode : varchar(10)
spravince - varchar(50)
samphoe : varchar(50)
#lat - double
‘ glon : double

2jaxa_code : varchar(15)

' n o fonluang area_weather
gaw_id : int(11)

{ @2geocode : varchar(10)
gdatetime : datetime
sweather_detail - longtext
mlast_updated : datetime

v

“gset_id - int(11) 2loc_id - int(11) | o
ciset_name - varchar(30) glat : double WP FEEETTETA)
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aname : varchar(100)
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grain_date - datetime
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‘ n O fanl
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aweblink : varchar(100)
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ayUuazdaiduauue (Conclusion and Recommendation)
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AAKUIN 1
TgazidengIutaya

1. Twanduagrutoyaidaiulu Relational Database (g1udaya MySQL)

A13519NANULINT 1 A1DTUIEANTIY areas

%o attribute Un ANB5U"Y
area_id int (PK,AI) sWavoeiiuf
geocode varchar (UNIQ) 5ﬁ’amaaﬁuﬁ1’7f1€1’mﬂﬂimq@ﬁau%m 5‘151’615%16&?1%155’1&5&65@3@7{
Aendostuiiui
province varchar N
amphoe varchar FUND
lat double azfgn
lon double GRNORE
jaxa_code varchar Sﬁ’amadﬁ,{uﬁﬁiﬁi’fﬁwdéﬂumﬁawasﬁa;&amﬂ JAXA

(https://www.jpmap-jaxa.jp/jpmap/en/api_reference/)

ANNANANUINT 2 A1D5UIRNTN hourly rain_stations

%o attribute

YU

ANa5U"Y

code varchar (PK) saanLY e TUANTAUNANSTNEINTUN
A P

name varchar BRANTU

lat double azAgnvetanTll

lon double ap33gAveEnl

tambon varchar fuanfsvesannil
° a9 P

amphoe varchar UNDNAIVDIAD T

province varchar Jenininsuesanil

basin varchar %a&jmﬁ’l

region varchar 1A

station_type char UszLananil

area_id int (FK) SWATINUNIUAIT1S areas Nanlisgog

L]

A1519NANULINT 3 A1DTU18AISY locations

%9 attribute ¥iln AN93UNY
loc_id int (PK,AI siavesiidanaglimaniilisnsddlugrudoya
lat double azfgn
lon double a0939n lngasfgauazansdgadu UNIQUE
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ANTNANANUINT 4 AND5UIUANTN area_ weather

%o attribute ) AB5U"Y
aw_id int (PKAI sﬁ’amaﬁaaﬂaamwmmm%qﬁuﬁ
geocode varchar (FK) sHadnsBeveiud
datetime datetime i’unmmaﬁayjaamwmmﬂﬁﬁ‘uﬁ
weather_detail longtext Joyaan1monalunasiun JSON laeiiietdlasasne il

{

"location": {
"province": "a*yw SANATI",
"geocode"”: "7501",
"amphoe": "8y saInTIA",
"lat": 13.413943,
"lon": 100.003115

}

"data": {
"cond": 2,
"psfc": 100556.01,
'rain": 13.3,
'rh": 77.23,
"slp" 1005.8,
"tc" 29.78,
"tc_ max": 31.33,
"tc_ min": 28.46,
"wd850": 256.33,
"'wd925": 243.96,
"ws850" 15.47,
"Ws925" 17.52,
"datetime": "2022-06-23T00:00:00"




31

A19NNANUINT 5 A105UR1TN location set

%o attribute ¥in AN95U"Y
set id int (PKA) siavesyafinin
set_name varchar %ammﬁgﬂﬁﬁ'ﬂ
locations longtext Joyapnsdvasiiinlunosiun JSON Tnefldnethslassadedsl

[

"loc_id": 162,
"lat": 12.5326,
"lon": 99.9422,
"area": {
"geocode": "7707",
"amphoe": "L,

"orovince": "UszauAITus"

ANSI9NIANUANT 6 A1DS U operations

%e attribute ¥iln A1asu"Y
op_id int (PK,AI siavesUfURN e uma
op_date date FuiitufoRnsHuvans
start_time time nenfivinuiiiRns Taedessiud 9.00 u.
end_time time naAuanUfiRng Tnefendasui 21.00 u.
base varchar mhgUuRanis
target text Fosuneiufiimaedldan AP vesnsuHuvaLArNISTULN NS
rainfall varchar wadmFUeIUfTRANSHUMas Faslandu v (unn) vio ‘N’ (Wulsl
#n)
rainfall_area text AeSUENIRTIEaLLBuAvRINAaNSYIUURNITH UM
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ANTNNANUINT 6 ANBFUIBAITN operations (519 1)

¥o attribute ¥iin AaSUY

cone_points longtext WnveInTIUFUins lnsuenitinvianualy location_set %
uazuvaduildniioglunsae (in_cone) uaziliniioguannsae
(out_cone) lneufutioyaitiu JSON lnedireelnsiasressd
{
'in_cone": [
{
"loc id": 128,
"lat" 12.6953,
"lon": 99.6088,
"area”: {
"geocode"”: "7608",
‘amphoe": "4nInTEIN",

"province": "tWysy3"
9

1,
‘out_cone': [
{
"loc id": 162,
"lat": 12.5326,
"lon": 99.9422,
‘area": {
"geocode"”: "7707",
"‘amphoe”: "¥a9",

"province": "5z 9UATIUS"
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ANTNNIANUINT 6 ANBFUIBANTN operations (519 2)

%o attribute

YU

ANa5UNY

cone_weather_data

longtext

%a;&aﬂumﬂﬁwLmﬂdﬁgﬂuuazuaﬂﬂﬁwﬂﬁﬁ’amﬁﬁﬁqma]'m JAXA B4
Fuliussnananieudlousuduitldananiiingaataduain
aodundnennsuluounan Taesiuidu JSON wuifu Inesfogreves
Tassadrafusiedl
{
"in_cone": {
"points": 101,
"rain_sum": 42.68950000000001,
"rain_avg" 0.42266831683168327,
"data™ [
{
"rain": 0.8884,
"lat": 12.6953,
“lon": 99.6088

2
"out_cone": {
"points": 72,
"rain_sum": 59.26169999999998,
"rain_avg": 0.8230791666666665,

"data": [
{
"rain": 2.5848,
"lat": 12.5326,

"lon": 99.9422
}’
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ANTNAIANUINT 6 ANBFUIBAITN operations (519 3)

%o attribute

¥iln Ana5uY
interpolation_rain longtext U wuirialdanaaidasiainueuiiinisadenisds Inverse

distance weighted (IDW) interpolation fiunnitfiatu location_set
4 Tneslguuuuidu JSON Aifishosndlassadiaded
{
"interpolation_rain": [
{

"loc id": 162,

"lat" 12.5326,

"lon": 99.9422,

"rain": 0.6985009124532112,

"hourly rain”: [

{
"time": "09:00",

"rain": 0
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ANTNNIANUINT 6 ANBFUIBAITN operations (519 4)

%o attribute

YU

ANa5UNY

amphoe_cone_rain

longtext

o H A . . o & A
%BHaUWNuWNWUHigUQUﬂ’ﬁ mterpolahon NNATTLLYNITTIENWUNLLAE

g

puiiuiings Tnefinafiuluguuuy JSON wardidregidasaadadil
{
‘amphoe_cone_rain": [
{
"area": {
"geocode™: 7501,
"amphoe": "ilosanIaInTI",
"province": "@YNIAIAIIN"
2
"in_cone": {
"points": 7,
‘rain_sum": 4.241646747191918,
"data": [

"rain": 0.659037183154892,
"lat": 13.2367,
"lon": 99.5533

2
"out_cone": {
"points": 2,
‘rain_sum": 0.9037223245519377,
"data": [
{
"rain": 0.4149109261794699,
"lat": 13.3449,
"lon": 99.9422
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ANTINANANUINT 7 AND5UIBANTN operation_left

%3 attribute ¥l AB5UY
op_id int (PK) siavesUfURnsHuna
sm_done tinyint anurvaen1saulrandeyanaTulufuaIn JAXA Fa9gfeaniin

IaandsTulfUiants 3 u wazdoyas1au1tininianaselssunm 3
Y I 21 A a1’ = i
Fu doyasreglunnsisidewis sm_done HATu 0 FmuneAwd
Tudjufnsuudszananadesrnuiuluivliasauysel

‘mmfﬂu 1 SgﬂUﬁlgﬁﬂﬂ’ﬁaU%mﬂﬁﬁﬂU

ANTNANANUINT 8 ANDSUIUAITN rain_info

%o attribute L) Aa5U"Y
rain_info_id int (PK,A) sﬁ’amaﬁaaﬂaﬂ%mwfmu
location _id int (FK) sraveiianiimanslunisa locations
rain_date datetime Furranvesinumn
rain float USsnannelu ()

ANINIANUINT 9 ANBSUIYANSTN reservoirs

%o attribute ¥n AN95U"Y

reservoir_id int (PK,AI) sWasafuiATeu

name varchar Fesnafuth/ideu

area longtext ﬁuﬁ%mé’mﬁuﬁﬂmﬁmﬂ APl 923n51vaUsENIU
(https://app.rid.go.th/reservoir/)

lat double asﬁgmadéwﬁuﬂgﬂ

lon double aaﬁgmaaé’mﬁuﬁw

source_id varchar D vessrfiuihiléann APl vesnsuvalsenu

source_url varchar @3 URL filddmsuusznauiiiodentd APl vesnsuvadseynu
Lﬁaﬁﬁagaﬁﬂuémﬁuﬁw

weblink varchar URL suawﬁwLLamwasﬁaaﬂaéwdLﬁuﬂéwadiguugm%;&aﬁﬂuémﬁu

141 nsUYaUTENIU

AN99NNANUINT 10 ANDSUNBR11 weather conditions

%9 attribute ¥l AB5U"Y
cond_number int (PK) SWATIENINOINALABE198397n TMD Weather Forecast API
description varchar ANBBUIBEANINDINIALAEE198999n TMD Weather Forecast AP
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2. eazBeagudeyaidaiulugudeyadaenasluguuuu JSON JSON document-
based)

"idw_distance": [
{
"loc_id": 162,
“"Lat": 12.5326,
"Lon": 99.9422,
"distances": [
{
"code": "BCAP",
"lat": 13.1699664,
"lon": 99.6877824,
"distance": 76.05
},
{"code": "BLAT"...}

"Loc_id": 1349,
"Lat™: 12.5869,
"lon": 99.9422,
"distances": [---]

}
suamanuant 1 lassaiauagiiegatoyavasenaislu collection distance

M1319NANUINT 11 AeSunelassassdayaanIneInIAvedenaisiu collection distance

o key ANB5U"Y
idw_distance ausEesTEELINITieNA MRl location set wilaq

B ocid WavDINAnd1mU91983lUA1514 locations

C_IET avfign

B oon A99330

B distances psdvazvihsvediian (latlon) fusuwmlwesdaniingaentely
" code sWaamniinsaiatdulun1sns hourly rain_stations
" (at asagmmadaawﬁMiaaihﬁHNu
" lon apsdgauesamingiainthey
" distance | F8¥1U09RA 2 90 feoSUIETIU (Flawwns)
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{
"78088": {
"area": q
"geocode": "7008",
"amphoe": "ihawva",
"province": "sinuus",
"Lat™: 13.367951,
"Lon": 99.830592
Vi
"requests": [
gl
"date": "2021-03-12 00:00:00",
"status_id": 8,
"status_title": "iaBa&u"
;
]
|
“ZR1E: o
"area": {"geocode": "7010"...},
"requests": []
}
hy

sumanuang 2 lassasuagiegetoyavenenaislu collection fonluang_request history

M1919MARUINT 12 AeSunelassaiadeyaanimeiniavadenaisiu collection

fonluang_request_history

o o _a
¥ key A1R5UTY
<geocode> Ingusenaumedayaraeiiuiived <geocode> Uardayanisiotvauaanunty
B e Trguanadeyavesiiui

" geocode SHALTINUTN

" amphoe N9
" province | WA
" lat af@maaﬁuﬁ
" lon aaﬁgmaaﬁuﬁ
B requests DUIIVDINIFOIVD
" date Fufifinns¥ose

" status id | SEU0IARIUETILANNIN APl YaInsuNUMaIMasNITTUNYAS

" Status title | Y00IENIULTILANIIN APl vaInsuAUMAIMAENITTUNYAS
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{
"inTarget": {
"09:00": [
]
"rain": 0.01725314704228665,
"Lat": 12.6953,
“lon": 99.6088,
"Log_id': 128
},
!
"rain": 0.018701674991170644,
“Lat": 12.6953,
"lon": 99.6644,
“Loc_idY: 169
I
1.
“10:00": 53]
¥,
"outTarget": {
"09:00": [...]
}
}

sumanuan® 3 lassasauagiegtoyarauenaislu collection operation_hourly rain

M1919MARUINT 13 AeSunelassaiadeyaanimeiniavadenaisiu collection

operation_hourly rain

= o _a
¥ key Ad5UNY
inTarget Tmgusenaumedeyanusetilusluiunlunse
<> nasediludlaetuanuaduiuliifinsiuiadugauiuinng Senvesiudu

s a o . o L A
DUTEVDINUAUNARUD Locatlon_set Vlagi‘u‘ww/lﬂﬂ&

" ain YSuneuely sl Aunrdasuinna (lat,lon)
" lat azfgn
" lon GRNoRT
" loc id siavesiiind1miuanadalunisng locations
outTarget fagiiusznoudedeyarusedluduiuiiuennse feflassadanuuiert

lassas1avesingly inTarget
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{
"in_cone_points": 21,
"in_cone_sm": [
i
"date": "2021-09-20",
"data"z [
{
"area": {
"geocode": "7608",
"amphoe": "wnanaganu",
"province": "iwoIu3"
"avg_sm": 14.358333333333336,
"points™: 12,
"in_cone": [
{
"Lat™: 12.6953,
"lon": 99.6088,
sm"z 159
{
*Lat™: 12.80837;
"Lon": 99.5533,
"sm": 14.4
b,
1
b
{"avg_sm": -999...}
1
’
{"date": "2021-09-22"...}
1
F

sumanuIng 4 lassainuagiiegetayavesanaislu collection operation_sm
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M1319MARUINT 14 AeSunelassainsdeyaanimeiniavedenaisiu collection operation sm

P o a
39 key AN95U"Y
in_cone_points uuinafeglunsie
in_cone_sm ansdrasingiiuAinuiuresiureusasiu
B date FufinsAuaAuTY TneaAunaun 5 Y4 Ae Yui T-1 84 T+3
¢ o | & X A & A
B data 9 sdvesdayad1nuuLenmunun (un13ng area) lngionanmgiunlunse
Winlu
" grea Trguanadeyarasituil Usenauniy geocode, amphoe,province
2 ¥ - T3z
" avg sm AtaasAuTUluRUYoINUNTUY
, TN AT AN I ~on
" points Suuiinvesiuiiug Neglunsieudiainig
. fa & o ] e Ao
" in cone asdmiuingatruuluiingeg
o (at REERNThG
e lon | 08AYAYRINAA
e m ANAILTU (%)
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"reservoir": 4
"reservoir_id": 1,
"name": "lauunsnTzaiu”,
"area": {
"geocode": "760801",
"province": "uwasu3",
"amphoe": "unvnszau"
},
"lat": 12.93162,
"Lon": 99.62814,
"source_id": "200601",
"weblink": "https://app.rid.go.th/reservoir/rsvmiddle/dam_detail/200601/"
},
"date": "2022-03-20",
"max_vol": 710,
"min_vol": 65,
"current_vol": 504.55,
"current_vol_percent": 71.06,
"usable_vol": 439.55,
"inflow": 1.54,
"outflow": 3.25,
"acc_7d_inflow": 11.72,
"acc_7d_outflow": 21.97,
"priority": 5
T,
{"date": "2022-03-20"...}
1

sumanuan® 5 lassasauagiiegtoyareuenaislu collection reservoir
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M1319NANUANT 15 AeSunglassasestayaanine niAvatenaisiu collection reservoir

P o a

39 key ABSUY
[.] ansdresfeyaiveusdazannivi/ilou

. ) A2 v } < 9 Y . PP .
reservoir Trginudeyaresdrniuii Tneuseneusie attributes Ndlumn1314 reservoirs
date i’uﬁmawaua
max_vol AN SUN. (BT aU.L.)
min_vol USunauudt sun. Aan (du aua)

current_vol

YSnautaglu @w au.a)

current_vol_percent

Yanadagiu (%)

usable vol Usanadldnisla (@ av.a)
inflow laass1s @1y av.y.)
outflow 115¥U18 (81U av.yl.)

acc_7d_inflow

Plvaasenvazay 7 Yu @ au.al.)

acc_7d_outflow

Yrseungdvad 7 Ju (81w aual.)

priority

FEAUATILLTIAIY Fadlen 0 - 5 Tpg 0 ungfausasiunin lagAuinngns

acc_7d_outflo
|5« (1- “orico |
usable vol
ammvmammaqmsvmaavaaﬂ,usa‘u 7 ’Jummum NWLV]EJUﬂUUSEJ’]mVﬂSUﬂ’ISlﬂ EN

aﬂmugamﬂi (lzum‘amu 1) ﬂ%mlﬁqmwmadLmuuﬂuawm‘um




aq

"forDate": "2822-03-15",
"FonluangIndices": [
1
"location": {
"province": "&@ywnIsaATA",
"geocode": "7501",
"amphoe": ".lasaynIddeTiu”,
"lat": 13.413943,
"lon": 100.0083115
ky
"avg_sm": 36.166666666666664,
"Lst": 31.5833,
"past_7d_rain": 0.6,
"ndvi": 0.41725331209407257,
"ndvi_date": "2022-03-06",
"past_sm": 21.156094542648354,
"etc": 3.8026561934197023,
"forecasts": [
i
"cond": 1,
"psfe": 100742.46,
"rain": 4,
"rh": 86.08,
"slp": 10087.83,
"tc”: 28.3,
"te_max"z 29.2,
"to_min™: 27.43,
"wd850": 69.74,
"wd925": 166.58,
"ws850": 3.76,
"ws925": 3.45,
"datetime": "2022-03-18T00:00:00",
"acc_rain": 0
h
{"cond": 1...}
1
"activeRequests": [],
"priority": 3
},
{"past_sm": 26.9333...}

¥
sUmanuIng 6 lassasauagsiiegtoyarouenaislu collection summary
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M1TNNNANUNT 16 AeSUnelaTsasstayaanIneInIAvadenasiu collection summary

¥ key

ANa5Uu"Y

forDate

T
o A

Funfszuuiugilunmsnausuliansunans

Fonluangindices

& ) a =% o aAdo a wa & X A
a’nswanmq‘wLLﬁmmmmmmmsﬂgummﬁwwmﬂmaLLﬁmLUuiwwuw (m1979

areas)

B (ocation ﬁ’mqﬁuam%’a;ﬁammﬁuﬁ Usenounie geocode, amphoe, province, lat, lon

B o sm arutluiuads 7 Jufikiun (%) lagedléanain JAXA AP

Wt Qm%qﬁ‘ﬁuﬁ? (land surface ternperature) Wi 7 Juiikuin (esrneadea)
TaeAfiléinan JAXA API

B past 7d rain ﬂ%mmﬁwﬂuagauﬁ'lﬁmwﬂmﬁwmmzﬁimaﬂﬁuq@ﬁaﬁmﬂuﬂm 7 fuftrinuan
({aawung)

B ndvi ﬁhﬁﬁjﬁmmLLmﬂﬁiNﬁmWﬁimmqmﬁlé’mﬂ JAXA API

B ndvi date Fuilvesdn ndvi a1gn

B past sm arutulufudgaisiuanldain ndvi dran (%) Tnegrsniseuinanainuaes
mAdelulasensd 2

e Winanmsldihvesii @adwas/w) Inefuaanavesnuidelulasimsd 2

B forecasts

D UTHVBINITNYINTAIDINA %’qﬁsﬁagmﬁm 2 Ju fig Yoyanensal a 3 Ju
F9NUT LAy a7 Tuaeuin

1ny attributes ﬁm%"umswmmaﬁﬁluwmuﬁﬂﬁﬂgh API 4903380 e ineg
(https://data.tmd.go.th/nwpapi/doc/apidoc/location/forecast_daily.html)
yonanii avdl acc_rain damnedslusnavanainnisnennsal 3 vde 7 u

i Y o A 4
ANUAUINUUITINIUNNYINTEU (forDate)

u activeRequests

9 usgveInsvasuuinsHunaiiegluaniug active lngdoyanisvesuuiniset
IuEULLUULﬁSQﬁU requests Tu collection fonluang request_history &1

Usenaume date, status_id, status_title

L priority

o o = a1 = 1 ‘:4' v A
FEAUAIULIIAIU YIUA1 1 - 5 Iiﬂﬁl 1 MN’]EJENLNG]’JHN’]ﬂVlEjG] Way 5 uE]EJ‘VlE‘:IG]

1A8SLAUAINULTIAIUAIUIINFUNISA (1)
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"WeatherForecasts": [

{
“Lat™: 12.8579;
"Lon": 99.3866,
"time": "2022-03-22T00:00:00",
"cloudhigh": 16.33,
"cloudlow": 38.88,
"cloudmed": 12.08,
“cond": 1,
“rain”: 1.5;
"rh": B86.96,
wEeYs 26,13 ;
"wd10m": 112.78,
"ws10m": 3.95,
*Loe..1d"y 52

P

{"lat": 12.8579...}

sumanuIny 7 lassaiaiayiegatayaveaenasiu collection weather

M1I19NNANUINT 17 AeSunglassasietayaanineIniAvadenaisiu collection weather

T key A195UY
WeatherForecasts DUIHVDIANINOINIALINANUAAAUATIT locations
W Gt azfyn
H on 204390
B time Tunaweoyaanmenie
B cloudhigh U%ummﬁmmqaszﬁu@q (%)
B cloudlow UStnauuaiianugeseiuni (%)
B cloudmed UStnauuaiianugeszdunans (%)
W cond NSHUIHARNNEINAIINATUEATELINEN
B rain Uity 24 dalus @adins)
W Amutuduivsiadefissduiiui (%)
LTS uUNgiiTsEAUTUAY (psriwailea)
B \wd10m ﬁﬂmqamﬁizé’ummgq 10 Lums (29711)
W \ws10m AMIEIaNTIsEAUANLES 10 1ms (1ms/Aund)
W oc id shavoINind15Ua1989lun1379 locations




