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ABSTRACT

In the present, the rainfall data from the automatic telemetry stations of Hydro and Argo
Informatics Institute (HAIL) is still lacking the accuracy checking process which causes a fault in
the data. This project concerns the developing system by TRMM satellite and RADAR. The
information from RADAR images accompanying with the information from telemetry stations.
The system will evaluate the raining area from the RADAR images and primary rain information
from Telemetry stations. If the information miscalculates continuously in terms of time, the
system will automatically send an e-mail to the administrator and will calibrate the rainfall by

analyzing the TRMM which it will then record to the database for further use.
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Proauct Type: PPI Corrected Intensity Tilt:0 Elevation

PRE: 23082 Max Range: 240.0 = Gates: 240

Gatewidth: 1000 = Samples: 32 Unfolding: Off

Pulse width: 2.0 us Clutter Filter: 2 Range Normalization: On
Site Hame: Chiang Ra: Radar Type: DWSR-93C Antenna Beight ASL: 440 =
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as o a P U ' 9
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Product Type: PPI Intensity Tilt:0 Blevation

PRF: 23082 Max Range: 240.0 = Gates: 240

Gatewidth: 1000 = Samples: 32 Unfolding: Off

Pulse Width: 2.0 us Clutter Filter: 2 Range Norsalization: On
Site ame: Chuang Ra Radar Type: DWSR-93C Autenna Beight ASL: 440 w

(512,512)
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maliudeyamazitounduveasarilhifuimanhidusiegluaedida
ilosnnmisulasmazfounduveusmivznsuiisumsisanadinadunnsaifu
miaseiannaniliadudroniesaninituay 51T msagnmsUszanafFnary
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Waldvogel A, 1990) ANNFUWUTAUAITNTL18VBIANY (Drop Size Distribution) Marshall
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¥
AuM3 Z-R Relationship asae 111l

Z=aR" (2.2)

Tas  Z=mmsaziiouysusai (mm' /m’)
R = 9A31M3ANUDIAY (mm/hr)
' ~ ° ' o ) A v
ab = MAN (TasMvuanl a=300,b=1.6 WuUMMUUAITUAY)
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Retoeat = J R dt
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tend
Rrgear ™ Z R At
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#i111 : LEE and Dong-In,2000
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R Ao 9ATIMIANYDIHY
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Tﬂuuﬁmmmﬁuﬁuﬁﬂmmsﬁzv’feuvamm% (dBZ) fT‘Uﬂ'J'lllu‘I’l‘il‘llﬂ\mu (lﬂJ.ﬁ?'JIiN)

o =
g 2.6
anuoady | wlawains
p &
A aziounan
15813 (ABZ)
Light rain 0.1-0.2 8-12.9
Light rain 0.2-0.5 13-17.9
Moderate 0.5-1.0 18-22.9
rain
Moderate 1-2 23-21.9
rain
Moderate 24 28-32.9
rain
Heavy rain 4-10 33-38.9
Product Type: PPI Corrected Intemsity Tilt:0 Elevation 0.80 Degs H“Vy rall 10_24 394.“9
RE: 250z Max Range : 240.08 km Gates: 240
Gatewidth: 1000 m Saples: 32 et
Pulse Width: 2.0 uws Clutter Filter: 2 Range Mormalizatiosn: On m.'yrd- >24 45
Site Name: Phitsanulok Radar Type: DWSR-4C Antenna Height &SL: 56 m
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D
lat? = asin(sin(latl) + cos{lat1) = sm(E) = cos(&))

ion2 = lonl + atan2(sin(&)) = sin(g) * cas(latl)

(AW : Veness and Eisner,2002-2006)
1 - = ﬁ. :‘I =
Tae  latl uag lonl Ao ﬁummazngﬂuazaaqagmammammsmi’

= o ' a a B
lat2 11a¢ lon2 D ANIMUIAZATALATABITIAVDITAVDYA

- [ = I'4 @ o ' v ] I~
D o izuznNﬂmzmmLims"hltmmnuwawmaganmmﬂu Ny,
R Ao Aunassalvealan 6,371 nlawas

& Ao yuluuuansall D hAuunu X
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2.6.1 M UNBNYAHELINI¥HAITAVIGY (High-Orbital Satellite)

N¥eiiondnuuuin 291a93A19¥1 (Geostationary Meteorological Satellite) 1A93
seuTanldinar 24 ¥ Tue mhduTannyuseudaes Tasaalavsegludmminduguigas

vod landanugenniulanyszum 36,000 i lawas Az 2.8
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36,000km
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' S A = @ ' ' <f o a 9 T A A A @
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2.6.2 MUNBUYHEUING11AI3611 (Low-Orbital Satellite)
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NOAA
(USA)

Polar - Orbiti it

517 2.9 W TaesaniionlndTan

(11 : NINYAUBUINY)

B o ' 2
1ngU7 2.9 o51e1d9 ariten TnesseuTanldnanlszana 100 i nielunil
% & I A s ik Y i
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TRMM System
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System

Read rainfall
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M13199 3.6 A1ODINBYMAT Calculate dBz

Use Case Name
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( Select radar images )
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System

( Check datetime )
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Actor System
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Telemetering :Log_data
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3 converter:

 Hulannuain pixel <=> leslat dwivplrvssmiliqegquinaiasaviagasenaemn “wilu® v I ™ot 1t hot oo
waw wlay P 1]
def _init__(self): p = o -

#variable for trigonometry algorithm

self.pixel2lon = (101.36-98.013)/394 {

self.pixel2lat = (20.464-18.0)/289
self.radar _top = 20.464+(196*self.pixel2lac)
self.radar bottom = 18-(27*self.pixel2lat)
self.radar_left = 98.013-(36*self.pixel2lon)
self.radar_right = 101.36+(82*self.pixel2lon)

self.EARTH_RADIUS = 6371.0 #km
self.radar_center lom = 100.017
self.radar center_lat = 20.1131

self.radar_radius = 240 #km
self.img width = 512 #pixel, wuwwaTwATRIYBWIOM  (Mwiluguamdsudeda)
self.img height - 512

ief AlphalZBeta(self,alpha_value, maxilpha, minAlpha, maxBeta, minBeta=0):
L x (((float (alpha_value) - minAlpha)/ (maxAlpha-minAlpha))* (maxBeta - minBeta)) + minBeta

ief xy2lonlat(self, (X,¥)):
center_x,center_y = self.img width/2.0, self.img height/2.0

distance = numpy.linalg.norm(numpy.array ([center_x,center_y])-numpy.array([(x,y])) #discance in pixel

distance = distance * (self.radar_radius/(self.img_width/2.0)) #comverti distance Lo km

bearing = math.atanZ (x-center_x,y-center_y) #http://stackoverflow.com/questions/5058617/bearing-between-two-poincs

#recurn self.newlocationlonlat (self.radar center lom, self.radar center lat, math.radians((90-math.degrees(bearing))$360), distance)
iri self.newlocationlonlat (self.radar center_lon, self.radar center lat, bearing, distance)

ef xy2lonlat_trigonometry(self, (x,y)):

lon = self.ilphalBeta(x, self.img width, 0, self.radar_right, self.radar_ left)

lat = self.AlphaZBeta(y, self.img height,0, self.radar_bottom, self.radar_top)
o lom,lat

51 5.2 msudas pixel vunmsa1g
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SR 58 REF A OO D ON

|| £ Quick Connect (] Profies |

webmast@tiwrmdev: ~/TIWRM/h;

== (Jser query at datetime

== Test back for € hours ==
reading station.csv...

0_report/aom radar2s python code.py -dt 2011-09-02-

—

I

get telemetering data at datetime 2011-09-02 05:00:00

downloading... CRI_201109020427.gif

Test on range [0 - 40

Station=DIWO
Station=CGSN
Station=MECN
Station=PYMR
Station=BITI
Station=RIKK
range [40 -

Station=WGKN

Test on

Station=PANC
Station=PADT
Station=HSYO
Station=CGKM
range [80 -
Station=SGKW
Station=DKTI
Station=PONG
Station=CHON
Station=MCHI
Station=WBYN
Test on range (120 -

Test on

distance=39.24
distance=19.53
distance=15.87
distance=32.65
distance=39.59
distance=27.58
0]
distance=51.18
distance=68.89
distance=68.40
distance=55.98
distance=72.17
20]

dBz=58.36 rain=0.00
dBz=58.36 rain=0.00
dBz=58.36 rain=0.00
dBz=58.36 rain=0.00
dBz=58.36 rain=0.00
dBz=58.36 rain=0.00

dBz=61.68 rain=0.00
dB2=61.68 rain=0.00
dBz=61.6€ rain=0.00
dB2=61.68 rain=0.00
dBz=61.6€ rain=0.00

distance=110.2% dBz=48.40 rain=0.0
distance=105.39 dBz=48.40 rain=0.0
distance=109.83 dBz=48.40 rain=999999.00 RESULI==3True
dBz=48.40 rain=0.00| RESULT==>False

distance=86.26
distance=88.32
distance=105.0
240]

| |
RESULT==>false watsziiuvunnnadudrisnmaand
RESULT==>False| ’
RESULT==>False |

RESULT==>False|
RESULT==>False|
RESULT==>False|
RESULT==>False
RESULT==>False

RESULT==>False|
RESULT==>False|

b

RESULT==>Fals¢
RESULT==>F

dBz=48.40 rain=0.00| RESULT==>False
dBz=48.40 rain=0.

w
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doi getNearLL(self,lon, lat):

dife = 9%

| minLon = None

for = 0 self.lom:
diff = mach.fabs (x-lon) -
minlon = x

dige = 99
minlat = None
| for y 4o self.lat:
L math.fabs (y-lat)<diff:
difr = mach.fabs(y-lat)
minlat = y
ecurs mialom,minlat

ief getNearPrecipByLL(self,lon, lat):
nlon,nlat = self.getNearlL(los,lat)
sin self.array_deta(nloa] (alat]

ief getPrecipArrayFromieb (self):
#--- downlced TRMM content from remote website ——-

€ = urllib.urlopen(self.url)
=xcept I0ErTOr,e:
print “TEMM ERROR: can't comnect to server™
sys.exit()
$print ‘trme data loading....%s'S(self.url)
priot ‘TRMM data loading....'
#self.content = f.readlines()
self.content = f.read()
£.close()

#--— conver
all _data = (}
lines = self.content.splic(‘\n')
iine Lines:
line = line.strip()
line=="'":cor e
line = self.despacehrray(line.split(' '))
self.Sctrafloac(line(0])==None:

nto dict --

x = self.Str2float (line(1])
y = self.StrFloat(line(0])
tep = self.Strafloat(line(2])
tap<l:tup = 0
all _data.has_key(x) :ald_daca({x]= {}
all daca(x](y] = ©®
all_daca

ef getNearest(self ,dt): &
dt = dt.replace (minute=d, second=0,microsecond=0)
expect_hour = (0,3,6,9,12,18,18,21]
current_hour = dt.hour
current_hour go. i expect_hour:

dt = dr-datetime.timedelta (hours=1)

curreat_hour = dt.hour

urn de

iel despaceArray(self,arr):
wp = (]

1 1o arr:
£ g=='' gr ge=pione: e
wEp . append (1)

=P

ief Str2Float(self,val):

tmp = float(val)
e wp

irn Hone
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Checking Rainfall Gauge System by Meteorology Radar
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RAINFALL TELEMETERING SYSTEM BY SATELLITE AND RADAR
o e Tine s Bnsr s T ssne e e e A SR .

asrdauzayaduannImsau’
UV 2014-08-15 nat 9 E]u'nim udRIays

NAINATATIREWUTA W

HAMTATIRAILA M

anwiou
Anaauiy
SwemanuaIaitn

stutuAaiu

b 4

1 5.6 mhvewamsasvaeudoyaSinududrsnins e’



69

' szuuasianuzayadssaidulasnisldzdayganiwaiuaiiian TRMMuazdasyanwauisans
RAINFALL TELEMETERING SYSTEM BY SATELLITE AND RADAR
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HAII telemetering alert! Backtomessages & @
4 Haii Admin  Add to contacts 9/21/2011
To thodsan_27@hotmail.com Reply v

From: Hall Admin (admin@haii.or.th) i
Sent: Wednesday, September 21, 2011 3:47:42 PM
Te:  thodsan_27@hotmail.com

@ Microsoft SmartScreen marked this message as junk and we'll delete it after ten days.
Wait, it's safe!

Telemetering Alert!
Some of these telemetering hava a problem. Please verify.

[Query date)
2011-06-27T09

(Stations]

BLUG: Ban Laung (Nan)

BOKA: Bo Klua (Nan)

BTTE Ban Terd-thai (Chiangrai)
CGMHN: Chiang Muan (Phayao)
DKTL Dok Kham-tai (Phayao)
FIMN: Moon dam (Nan)

MCHI: Mae Jai (Phayao)

MSUL: Mae Sa-ruay (Chiangrai)
NANT: Nan (Nan)

NMUB: Nam Muab (Nan)

PADT: Pa dad (Chiangrai)

1]4' ) a ¢ YaqVYy Yoa & ¥ a
sUN 5.8 wihvedwauda it Insnasiionuveyaiawain

9/ - [
5.2.8 nihveifeusy
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H [l @ da ~ [ a o % 9
VnanhuegluszamnuaidnganmainihzifadoimausnlSnady wzuaasdenny

= Ny oy o =
TTAUANUAYIVDINITINAUININ ﬂ\iglh’l 5.9
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RAINFALL TELEMETERING SYSTEM BY SATELLITE AND RADAR
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M5 wondivnn oy 0 FIERER ]
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RAINFALL TELEMETERING SYSTEM BY SATELLITE AND RADAR

Hayatfinasuivanas

HRINASRTIIoERT " 'd SEUU
z U admin
HARINMSATIREWA W o
Password. ssssse
CRpTt ‘Suobmit

amdaudio
Tanuasunsaith
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