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The Applicability Assesment of the Short-term Rainfall Forecasting Using
Translation Model
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Abstract

The frequency and size of typhoon and local severe rainfall are increasing due to the climate change
and the damage also increasing from typhoon and severe rainfall. The flood forecasting and warning
system to reduce the damage from typhoon and severe rainfall needs forecasted rainfall using radar data
and short-term rainfall forecasting model. For this reason, this study examined the applicability of
short-term rainfall forecast using translation model with weather radar data to point out that the utilization
of flood forecasting in Korea. This study estimated the radar rainfall using Least-square fitting method
and estimated rainfall was used as initial field of translation model. The translation model have verified
accuracy of forecasted radar rainfall through the comparison of forecasted radar rainfall and observed
rainfall quantitatively and qualitatively. Almost case studies showed that accuracy is over 0.6 within 4
hours leading time and mean of correlation coefficient is over 0.5 within 1 hours leading time in Kwanak
and Jindo radar site. And, as the increasing the leading time, the forecast accuracy of precipitation
decreased. The results of the calculated Mean Area Precipitation (MAP) showed forecast rainfall tend to
be underestimated than observed rainfall but the correlation coefficient more than 0.5. Therefore it showed
that translation model could be accurately predicted the rainfall relatively. The present results indicate that
possibility of translation model application of Korea just within 2 hours leading forecasted rainfall.

Keywords : radar rainfall, short-term rainfall forecasting, translation model
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FE 05 oo vlalA F& AHAdE Btk oS {7 -] @ A Sl vlsl] HaFgshs AEel
Rou FA oz FAT 05 ooz A A A A5 53 AS ER1E 5 Uk olF F deoly
Azt o] FEES Fall AP 2T d579-0] &84S 1T F Ak
#AIZO! : Aolc FHUS, ZEMZE UR0S, olREY
1. M E Erl #A7H 2 AEPIHES ol&% S-PROG
(Spectral PROGnosis), STEPS (Stochastic Ensemble
HE AMAR R 71$stE QI BlEe A E = Prediction System), MAPLE (McGill Algorithm for
A A2 Hegee-o e S7M2 vhd 23557 2 Precipitation Nowcasting by Lagrangian Extrapolation),
o] ol @ zjake)] & IE Fa1 Q) E3F] E=A-HA 9 AutoNowcaster, OPIC (Convective Objects for Now-
A sl 491 ol 23k Qg =Sl AT casting), SIGOONS (SIGnificant weather Object Oriented
9o o3l =2 m=He] mjeEelA 7]QlskE U Nowcasting System) 52 ©AIZF 7ol 2 o] st
93|71 AgEo] a7t B 7HE L e Aol o] &85 1 gt} (Mecklenburg et al, 2005). T3k o]
t} ol tigh &A1l 7] WS Yo r v d E HARE B9 S B AnE SRR s 1
o] Wz}t Bl A vetete] F4E QIg 11 B ALy HeAS B TdRe] F8AS Frishe A
e i & e HHS S5 of - FR A =F T 23] WaEar Aok (Ogden, 1994, Vieux, 2004
TS5 5 7 vk olHg T o - ARAIZ®S 5 Cranston and Black, 2006). ~L2{t} 51| @A 74-5-¢]
3171 YA Azl FiEs] SRE Gt oS54 = e 5 FAA AHE AMES Bl ol AnE
T AR AFH oz g H) olF 5t AR L= olgste] Ay o4t g o FATE FASE FuE 7
o] 7% 71Tl g JE5E9 AT B AP o] W} 2 ofF A A gigk £ o] JErh= IAIE 7t
w71 S Ak diEvtel] 93 ols dEARE Aar ek olE Hesr] 3] VSRF, NIMROD,
483 5429 T frirE Aol oS8k 7] GANDOLF 53 o] FXdHARE Etehs 754
3 A sHAIZE Aot Es] ReEa Qo = 2do] ek A7t AlGE AL oy FA YAt
A )9 oy AREE o] &3 TAZE 71g-of| S TAIZE A 1o A9} oS g o] AR Ao T
et A= FHZ2 2 19784 Bellon and Austin®l] 23] 4] o2 oy A E2As) GV A S-S 28 59
SHARP (SHort-Term Precipitation Forecasting Pro- o] A Aol vlel I e 2] w1 7g- o=7)
cedure)eh= THAIZE Z3-9-of| S dllo] Akl o] S At =5 EQiste] &g Al wghEo] glo] =ApARl &
3| ol = A gt 7 PR el AEE o] AZE 7ol 5 2 el et A= wEsk Argol)
AREE T QE TR AdEE R R E SAA S 714 AT 20| A& TITAN (Thunderstorm Identification,

o] 83 WDSS (Warning Decision Support System),
CARDS (Canadian Radar Processing and Decision
System), SWIRLS (Short-range Warning of Intense
Rainstorms in Localized System), TIFS (Thunderstorm
Identification and Forecasting System)©] 9J.2™, 4] <]
HEHEI oS &3 WAzt AedSEdEe
VSRF (Very Short Range Forecast in Japan), NIMROD
(Nowcasting and Initialization for Modeling using
Regional Observation Data), GANDOLF (Generating
Advanced Nowcasts for Deployment in Operational
Land-surface Flood Forecasts), SCAN (Severe Convec—

tion Analysis and Nowcasting)©] 1t} H3+ ~ZHEH

696

Tracking, Analysis and Nowcasting) & G780 % 38
gk vl 9lom, A VSRFS} SCAN (The System for
Convection Analysis and Nowcasting, 74 &9 34
2 o= Al2Hl) KLAPS (The Korea Local Analysis
and Prediction System) 5= oA &4 FolH, A=
$ 7124 VDRAS (The Variational Doppler Radar
Assimilation System)7} =9 F3 Fl A}k (¢]A& 5,
2008). Tk 484 S A& 20082 2009 73
A 5°] TREC B85 o] &3] 7)ot & o] &gk =
A 55 WARE Aol T R Ao
ok aEtA] Hahs gHAIE AAIEE A Lolli= Tzt
1 )

o= #et AFE Saler Algrh =2oh (7234
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ol 7} =07 A3 (forecast accuracy, ACC), Hol
(Bias score, BIS), 7$-7F#8-& (Probability of Detection,
POD), 2H.& (False Alarm Ratio, FAR), Q#4374
(Critical Success Index, CSD), A& H7} o 2=
A H 22} (Root Mean Square Error, RMSE), A%
A% (Correlation coefficient, CORR)E A&t}

2.3.1 4 gotyy

& %xg A5 F FE Z+ H+ M+ Folt}. AR is

=
-
o] 4Ee A%t 1

correct rain radar

POD= rain observation - M+ H (30
FARS #7445 A& 5 &3¢ 459 ¥&& vty
281 0014 1018, 1ol 7171845 al575-0] 48t
w7} ke ojmjoley
_ false alarm _ F
FAR = rain radar ~ F+ H GD
ST 3] A A2 5% ool ol

CSI= Abde] et~ ‘i’%%‘:‘r

. B H
= 5} 5} TS= CSI= Sm— 7 (32)
otk 0014 19] e 7HAw et 3k 1otk
. HMEkd = HEEH
ACC— correct mda.r rain _ Z+ H 28) 2.3.2 Heky moldty
total rain N
759 Q) B 9] A 9125} 39
ACC= 79| ol 43S Ho| worma 779 Yol F4 599 Hr=Z A8H 2 AT A= RMSE, 4
BE A9 AFEC] TNy WEo] A% 244 WATE ALEFUT RMSEE 249 B30 2o]
o) 4FES Frhshzu) ofelgel dtk g AFTHel B AR Ao Aol (bias), W=
BISE A&twol= Ardgle] #2799 49 774 (resolution), &&= (uncertainty)ol] Wl 25+ %
ol A9% mameks Ao 04 Faje] e b 954 Aiwe] HuR A4 el AgHE fielt
o BIS7E WroF 19] @2 7MW $47290) M9l 95 RVMSEE #e eAurh 2 o) o 2 Qe v,
3 SABAY BEA LS A W FANDO] F97E 004 009] gh THm Sk ghe Oolek,
A=A gisiA= & 5 ik BIS7F 120 2k 7
ol FYNZ] BEFHAFS 10} 2 Bl E RMSE = ¢ LS@®-07
Azsglo] shejFAA TS 2ot o
HRAFE FHA s B3 7o) Aole] AL =
BIS = rain radar _ F+H (29) el e . w3t gre
rain observation M+ H gohz Alrelm, ~1ellA 19] s 7Hw e e ghe 1
olth, ¥ Aol M HRATE o] 55 HIw B 7]
POD&= #5739 gk §-73-9 59 J8% vj&S T2 71 (4, 2002)2] LurAel 7SS itk
oulalt= Aoz 1 Wl 0ol lojw] fuiat gL o] _
] o = - 1 M (&-R)(0-0)
o weF mel A 3 Ayl MEE ) F45He 7 corn=— = : (34
o] slchd PODS| e $71 onz oleld AL SR
Hekalr] 913 FARY s ag]sfof itk
Table 1. Rain Contingency Table
Radar Rainfall
Verifying Analysis
No Rain (=0) Rain (> 0)
No Rain (=-999) 7 (zero) F (false)
Observed Rainfall
Rain (> 0) M (miss) H (hit)
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Quality Control
Estimate the radar-raingage data quality
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I
Estimate rainfall from radar data

Develop Z-R relationship using LSF
Estimate rainfall Intensity
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Bt o5 ARE Fa HArASHS o835t v
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2HE oy A-AdE olfREde] JEAER
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Radar Data

Make the 10min. CAPPI data
from 10 min. UF data

AWS Data

Make the 10 min. Rainrate
From 1 min. Binary data

T
__ Redar Rainfai Forecasting
Read radar data series
Quality Control for forecasting
3x3 grid interpolation
I
Estimate U, V vector

Estimate Parameter

Estimate the C4~C, parameter
Estimate radar value by X, Y axis movement

+
Estimate Forecasted Rainfall

Estimate forecasted radar rainfall using C,~Cy
parameter(characteristic curve method)

[ —H

Qualitative Verification

ACC,POD BIS, FAR, CIS

Quantitative Verification

RMSE,CORR

+

Hydrological Verification

Compare the calculated
Mean Area Precipitation

Fig. 1. Diagram for Radar Rainfall Forecasting and Evaluation
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GWANAK FORECAST RADAR RAINFALL
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) e

Fig. 2. Examples of Forecasted Radar with Observed Radar at KWK Site
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Fig. 3. Examples of Forecasted Radar
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Fig. 5. Qualitative Verification of JNI

Table 2. Qualitative Verification Result of KWK in 120 km Radar Range
Fest time Case 1 Case II Case III
ACC|POD | BIS |FAR | CSI | ACC|POD | BIS |FAR| CSI [ACC|POD | BIS |FAR | CSI
Ohr 087074 | 1.03]0.28 | 058 | 0.88 091 | 1.05]0.14 | 0.79 | 0.64 | 056 | 0.64 | 0.12 | 0.52
0.5hr 081078 | 1.35] 042 | 050 | 0.89 | 094 | 1.10 | 0.16 | 0.78 | 0.65 | 0.61 | 0.72 | 0.15 | 0.55
1hr 0731074 | 159 | 054 | 0.40 | 0.88 | 0.93 | 1.11 | 0.16 | 0.79 | 0.62 | 0.59 | 0.75 | 0.21 | 0.51
1.5hr 070 | 068 | 1.55 | 056 | 0.37 | 0.87 | 0.93 | 1.11 | 0.17 | 0.79 | 0.58 | 0.58 | 0.79 | 0.26 | 0.48
Z2hr 069 | 068 | 1.55 | 057 | 0.36 | 0.87 | 093 | 1.12 | 0.17 | 0.78 | 0.55 | 0.56 | 0.83 | 0.32 | 0.44
2.5hr 068|067 | 1.58 | 058 | 0351085092 | 112|018 | 0.76 | 0.51 | 0.54 | 0.88 | 0.39 | 0.40
3hr 068|067 | 160|058 0351084091 |1.13]020|0.74 047|051 0931045 ]|0.36
3.5hr 068|067 162|059 |035]0.83 |09 | 1.15] 021 | 0.73 | 0.46 | 0.50 | 0.98 | 0.49 | 0.34
4h 068|067 |165]0.60 034108209 |1.15]022|0.71 | 048 | 052 | 1.05 | 0.50 | 0.33
Table 3. Qualitative Verification Result of JNI in 120 km Radar Range
Fest time Case 1 Case II Case III
ACC|POD | BIS |FAR | CSI | ACC|POD | BIS |FAR| CSI [ACC|POD | BIS |FAR | CSI
Ohr 070 {094 | 1.78 | 0.47 | 051 | 0.83 | 0.85 | 1.20 | 0.29 | 0.63 | 0.70 | 0.65 | 1.28 | 0.44 | 0.42
0.5hr 0681094 | 185|049 |050]0.82|083]1.26|030]0.64 069|069 | 138|050 041
1hr 066 {093 |18 | 050|048 |0.81 085 |1.21]030]062|067 063130051038
1.5hr 0631090 192|053 044 |0.78|0831]1.27]035|058 059|056 ]| 135|058 ]| 0.31
2hr 061 {089 198|055 |042]0.73 079 | 131|039 |052|062]054]| 129|058 | 0.31
2.5hr 059 {086 | 205|058 040 | 067|077 ]136|044 | 048 | 0.61 | 0.53 | 1.31 | 0.60 | 0.30
3hr 056|084 215|061 | 036|065 074 1135|045 | 046 | 060 | 051 | 1.34 | 0.62 | 0.28
3.5hr 053 0821228 1064]033]|064|073 135046045 |056|046 | 138|067 |0.24
4h 052 (081|234 ]068 032|064 |073]136|047 044|052 1]0.39 | 143 ]0.72|0.19
702 BEKERBEHE
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Table 4. Quantitative Verification Result in KWK and JNI Radar Site

KWK-120 km JNI-120 km
Fest time Case I Case II Case III Case | Case II Case III

CORR |RMSE | CORR | RMSE | CORR | RMSE | CORR | RMSE | CORR | RMSE | CORR | RMSE

Ohr 0.68 4.07 0.73 8.93 0.42 5.43 0.61 7.93 0.78 5.11 0.48 3.68

0.5hr 0.56 3.84 0.68 3.83 0.43 5.87 0.54 8.24 0.74 5.47 0.44 3.58

1hr 0.37 4.30 0.60 8.92 0.40 5.69 0.34 9.00 0.55 6.51 0.45 3.17

1.5hr 0.24 4.74 0.56 8.93 0.37 5.75 0.20 9.46 0.45 7.12 0.43 3.63

2hr 0.15 4.93 0.53 8.94 0.34 5.83 0.12 9.59 0.37 7.78 0.41 3.08

2.5hr 0.12 497 0.48 3.83 0.30 6.00 0.05 9.60 0.25 8.43 0.37 3.16

3hr 0.10 491 0.44 8.64 0.25 6.14 0.00 | 10.00 | 0.25 8.43 0.32 3.26

3.5hr 0.10 4.88 0.38 8.63 0.17 6.15 | -0.02 | 10.09 | 0.12 9.09 0.26 3.30

4h 0.08 4.95 0.34 8.63 0.08 6.20 | -0.02 | 991 0.08 9.41 0.20 3.43
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Table 5. Hydrological Verification Result for Jungrang Watershed
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