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A modified inverse distance weighting method for finding hourly bias adjustment to

increase the accuracy of Omkoi radar rainfall estimation
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Abstract

The effect of the Earth’ s curvature, various geographical features and the variability in each rainfall event results in
different rainfall drop size distributions depending on timing. Therefore, using climatological Z-R relationship to estimate
radar rainfall can lead to bias in its estimate seeing from the unequal amount of air rainfall and ground rainfall. This study
uses rainfall data collected by 2 sources, first is Omkoi rainfall radar that is set at 1.5° elevation angle measuring under
the radar’s umbrella that covers 240 kilometers radius, and the other is 122 automatic rain gauge networks. The data had
been recorded since January 2015 until October 2017. The collection of 126 selected rainfall events, 100 calibration
events (80%) and 26 verification events (20%) had been taken into account to find hourly bias adjustment that is able to
reduce the bias in grid cells in size 1x1 kilometer (1 km?®) of Omkoi radar rainfall estimation. This research applies the
Inverse Distance Weighting method that requires previous rainfall accumulating of various duration: 1 hour, 2 hours, 3
hours, 6 hours, 12 hours and 24 hours from both sources that locate no further than 20 kilometers from the targeted grid.
The result of this study indicates that the rainfall estimate process with the application of the equation Z=42R"® and the
Inverse Distance Weighting method together with the previous rainfall accumulating of 1 hour from both sources, is the
most suitable method for Omkoi radar rainfall estimate. This method gives the closest RMSE (Root Mean Square Error),
MSE (Mean Square Error) and MAE (Mean Absolute Error) to 0, and closest R (Correlation coefficient) to 1 between
estimation of radar rainfall after adjusted and rainfall at automatic rain gauge networks in both calibration and verification
events. Comparing to initial radar rainfall estimating with the sole use of the equation Z=42R"®, this method can increase
accuracy in RMSE evaluation to 11.42% (4.39%). In the meantime, other assessments those are MSE, MAE and R, also
show that this method can increase the accuracy to 21.83% (8.60%), 3.82% (4.46%) and 22.95% (18.03%) in calibration

and verification events, in order.
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avauiildannsans (R) idwaneinaunts Z=42R" 1Ju
Fmsignihuildegaunsvarsdmiunmsuiuuiuain
s ds Uiy LAy wazannaudsefiniuan
WuINIIIAIUSuULA (Bias adjustment, G/R) fanansn
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ANUIUNAT LA LT ALANATY ARBendy [6,7,8] ba

PuausIonsmulaAlsusn (G/R) NUAAINALALD
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[9,10,11,12,13] WuiwmqmiaiwuﬁlﬁmiumaL’gmﬁﬁmﬁu
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NMIEAINveIRuiinNLANA19TY Felauiaueisnig
A AU Suniniunan (Aususisiedalug) [14,15]
wuimgnsaiufiAaluisiagiuiiidnvagnsnszas
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S8UEN19NENN TIN5 LAYILAUDITNTATUIURIAN
USulAmuszgn1eiaziian (A1USULARILIZEENINTY
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mMAfuAy o sumdsaanfnsuinssalusiniaiunud
Wsarnnsafanandbaiiiu 20 nu. @unansznuLaaii
wansinsiuRasuldlayan uazaudoundnsdifinyd
wasa 6 n3dl Aolduazanfounds 1 3., 2 val, 3 W,
6 ¥u., 12 ¥u. way 24 ¥y wasUszyndldds Inverse
Distance Weighting (IDW) snl@3tasizsimausuuisiey
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SalusPanaiuau i Tudalus t ()

R = U'%:mmﬁmuﬁ'ﬁwmmmﬂﬁa;gal,imﬁma
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madtumu i Tudalus t o))
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fansaunliiidniisuinfusuardufinnasuuiiuiu

aunsamuiulaaInaunisn (2)
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HuRInsA1ssen3avua 1 ny. X 1 ny. fiReisan
Yo unanIENUAUSTEZNIIAZIIATIANAII ALY
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HANNIATIEFMIANUSULASIENSATUIA 1 Al X 1
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Wa150u191nA1@0RA RMSE (Root Mean Square Error), a5efi 3 A MAE  wesnsdinsussiiurusanseudesiagly
_ 1_6 1 v aa U Yo
MSE (Mean Square Error), MAE (Mean Absolute Error) UM Z=A2R™ UMBMIUTUUNANT
) . D a AUNIg AsUSuLA MAE (131./%3.)
ey R (Correlation coefficient) 5¢#13119USUUNUAN o
IANSeunparaIUsuLAkazUSUIaR W NaanIlnsuIng BACHE N B
S e A - ARUMIBY | MU
guludifniaiufy veunanisaldunldlunisasuiisy
(Calibration) levArUsund wazwanisaluildlunis Lifinsuduud 157 336
MudaUANUTDIY (Verification) ¥aemUSunnnnmalbe ludzandounas 1 . 1.51 3.21
ﬁﬂLLaﬂﬂIuﬁl’l'ﬁ’Nﬁ ]. 5& 4 ﬁQﬁ Nuﬁyamé’aumé’q 2 suu. 159 356
. Z=42R' | rluavaudound 3 v 1.64 3.82
15190 1 A1 RMSE  vasnsainsuseifiurusanseuneslagly S i1
auns Z=42R suiuisnsusuniningg WuAZANEBUMAY 6 T, Ln '
RMSE (3131./%31.) luavaudounds 12 vl 1.72 4.16
AUNT o . - - . . 121
o nsusuuA wignsel | wignisel Huavaudounds 24 . 1.86 :
aguligy | MIudey .
A15199 4 A1 R weensainnsusyiliususanseunsalagldaunis
LaiginsuSuud 359 547 Z=02R" SfuisnsuTuLAsng
luazaufounds 1 v 3.18 5.23 aUN3 nsUTuun R
Z-R P P
uazaudoumnad 2 v 3.31 5.41 WRNI | MRNTEl
. douliiey | Miudeu
Z=42R' | duazaudounads 3 . 3.42 5.80
” o 1 [ ¥ 061
tluazandounds 6 vy, 3.47 6.17 biinsuSuud 0.61
. saudound 0.72
Huazandounsds 12 vy, 3.56 6.31 Hudzgutaumas 1 . 0.15
. anf U 0.71
tluazandounsds 24 vy, 3.69 6.21 RuAzANBUYEAY 2 T, 0.69
. Z=42R' |  duavaudounds 3 vy 0.67 0.711
M5 2 A MSE  gensansUssidiususaisenteslagly . .
o woam o w Huazandounds 6 vl 0.66 0.68
aUnNT Z=42R" safuisnsuTuLAang
aunis nsuSuwd MSE (u131./%31.)? Hluazanfoumnds 12 . 0.63 0.68
7R p p > v 0.66
winnsal | wgnisal tuazaudounds 24 v, 0.67 -
@ouLiiey | yudau
AsUseidudusanseunselaelaaunis Z=42rR" Ty
laifinsusuud 12.92 29.89 D - . Y
lausuun way nnsusziiudusaseunselagldaunis
wq S & 27.32 \ o o v & 4 o
Hugsaugaumnag 1 v, 10.10 7=42R"® $auAuA1UTULAII8 T LB IR UIAINNNS
Audzaudoumds 2 vy, 10.99 29.31 UszgnAldds Inverse Distance Weighting (IDW) suriuly
Z=42R" |  uavandoumnds 3 g, 11.72 33.60 Ueyaruarandounas 1 Wi, 2 9., 3 YU, 6 YU, 12 Y.
v ouSs 6 . 12,02 38.05 waz 24 . AsasuazduaInaaIllnsunsonluda
e —— 1266 39,82 ANANUAU m. fradatlnsunsonludfaianuaudn
oL 3934 wearnnsanagusunnlaiiu 20 nu. aglinam RMSE,
NUAzEANgDUNRY 24 Y. 13.63 :
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wgnsalduildlunisasuifisuileniAruiuud way
wannsaluildlumsmuasusudesivyeruiund
Aunnanafulusiaznsdl Gananisfinwdinanaenades
fun1sinw1ves [9-17] finarrindvsnaiiiesainanulds
vaslanuardnvuziuszmafiuandnsfudsznouiu
winn1saluluusazivanisaliidnuaznisnszatedives
Wadudiuanarstulunsazdarsatdinalidnwasnig
AMUATNVDIHUTANUUANFAUTIAITTNTUSULANTS
Usziurluannisanflagldausundnunandiedivaiu
gndaslunsUssfiuuansasladanugniesnndeiy
nan1sdndena1uiuniniuaisiedalusfivianzau
drmsulgusuunnisuseiliudusaisennsulagldaunis
Z=42R"® 9gR1504191nA1 RMSE,MSE,MAE 1Lae R 52117319
USuauruanisansuasusuunuasUsunauduananiilng
unsSplutRneiufuiidan RMSE, MSE uas MAE fites
fignuay A1 R ATl 1 unfign vesitammnsalnuiild
Tumsaeuifisuiilemanuund uazivansalduildluns
yIuABUANLLTesiu Naa A1 RMSE, MSE,MAE uag R Tu
5197 1 9 4 wuheusuuAfiduanannsUsgnald
% Inverse Distance Weighting (IDW) s3ufiulddoyacu
araudounad 1 9y, 1nsashagiuanandlnsuing
Salutfdarafiuin o dundsaandlnsuinssnluda
mMeafudufieannsafiazusuudlaiiy 20 nu. 1Wuen
USuuffimang audvsuiuiidnusniiaadeldsauiy
dunns Z=42R" Tumsuszifiudugied

~ \dlefensanannan RMSE wudnilan RMSE fae
fandnivmanisaliuildlumsasuiiiousien 3.18 ./
. waz wamsaiuildlunmiuaeuamdesiuila,
5.23 yu./vy. dleifisufunisussdunulaeldaunis
Z=42R"® igsegradeilagluusunn way n1suseidiuny
Tngldaunis z=42rR"® aufuA1Usuuidug 4y
ASANEI

- flefinnsanaindn MSE wuiilen MSE euiign
dmsuimnnisaliudldlunisaeuiiieuiian 10.10 (.
1. waz wmmssiuildlumsmuaeuanuidesiuia
27.32 (uu/wn)  dledisufunsussiiunlesldaunis

7=42R" \igsagnadedlagliusumnn way n1susesiiuey

Tneldaunis z=42r"® $aufuAruSuundug @ldlu
N13ANYI

- flefinnsannannd1 MAE wuinild1 MAE feeiign
dmsumansailuildlumsasuifisudian 151 ua/v.
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aun1s Z=42R"* aufueusuuisug Aldlunsinm
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pgnavalagldusunn wag nsusyiludulagldaunis

7=42R"® sufuAmUsunndug Nlalunisine

100000 400000 700000
gl . odee  nagw 1 |8
7 Awsvud (G/R) H
g g
| 0.0-0.2 §

0204 3349 3372

-

o . -

0608 33 340 3

0810

10-12
< .
g g
21 1215 FE
g g
] ]

1520

2025

2530

3035

3540
L 4045 gﬁ L
g g
21 45-5.0 ¢ re
2 -3 01530 60 90 120 2
= P —— =

l“"ﬂl“ﬂ 4""4';(“] 7""‘;('1]

JUN 9 uansAUSuuATenIavung 1 nu X 1 nw. Tuiud 15 @
2560 1381 12.06 1 3nnsuUseliudulagldaunis Z=42R" squnu
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Y. AAIRA1TIeEILNe dreg1alugui 9 wansArUTuuAT
N3 1 na. X 1 nx. Tuduil 15 a.a. 2560 a1 12.06 U
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J1nsasuaziuanaandinsuinssnludfnafiuiy o

'
=]

AU TINTUINTORTUTRN1ANUAUNA1991NNS AN Y

YSuwnldiiu 20 nal. LLamﬂugUﬁ 10

100000 400000 700000

R RtULNAIE L Ly
(Hn./un.)

2917 1391 o

2200000
2200000

0-1
12
2-3

.

10-20

2000000
2000000

20-30
3040
40-50
50-60
60-70
B 7050
B 50
I 50100

100000 400000 700000

1800000
1800000

01530 60 9 120
e e e

31117'; 10 uanIA TN (al/¥3.) $18N3ATIN 1 nu. X 1 Al
Tududl 15 a.n. 2560 19a1 12.06 1 9INM3UsELTURLTAe]Famms
7=42R" syufuUuLiid NN sUsgndlis Inverse
Distance Weighting (IDW) fiauouuy

5. ayunan1sfnen

wamsAnwannsnagUldReelud

1) msUszliudusanseureslagldaunis z=42r"°
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