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Evaluation of Hybrid Downscaling Method Combined Regional Climate Model
with Step—-Wise Scaling Method
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Abstract

The objective of this study is to evaluate the hybrid downscaling method combined Step—-Wise
Scaling (SWS) method with Regional Climate Model (RCM) simulation data for climate change impact
study on hydrology area. The SWS method is divided by 3 categories (extreme event, dry event and the
others). The extreme events, wet-dry days and the others are corrected by using regression method,
quantile mapping method, mean & variance scaling method. The application and evaluation of SWS
method with 3 existing and popular statistical techniques (linear scaling method, quantile mapping
method and weather generator method) were performed at the 61 weather stations. At the results, the
accuracy of corrected simulation data by using SWS are higher than existing 3 statistical techniques.
It is expected that the usability of SWS method will grow up on climate change study when the use
of RCM simulation data are increasing.

Keywords : RCM, step-wise scaling method, climate change, hydrological application
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StepwiseScaling-Methoe ------------------------

{ High resolution climate scenario

1 Regression equation

1. Correcting the annual maximum rainfall

1 Quantile mapping

1 Linear scaling
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Fig. 2. Concept of 1-day Maximum Rainfall Correction Method (Lee et al., 2012)
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Table 1. Comparison of the Observed and Simulated Monthly Average Precipitation on 61 Weather Stations

(1976 ~2005)
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Obs. 31.8 40.1 59.7 94.7 | 1015 | 183.0 | 274.2 | 292.8 | 158.3 56.1 52.4 29.0
Sim. 33.3 37.1 83.0 | 1385 | 1085 | 194.1 | 2168 | 129.1 79.1 62.7 63.7 42.1
Bias 1.5 -3.0 284 43.7 7.0 11.1 | -574 |-1638 | -79.2 6.7 11.3 13.1
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Table 2. Comparison of the 1-Day Maximum Rainfall

»
o
o

360 |

270

180 —

90

Annual maximum daily precip.

) T
12 15 18 21 24 27 30
Year
500

Mokpo (165)
400 ‘

300
200

100 +

Annual maximum daily precip.

0 3 6 9 12 15 18 21 24 27 30

Year
Precipitation each Method (4 stations)

Between Observation and Simulation (61 stations)

Obs. RCM LS WG QM SWS
Average Value 140.8 95.2 129.9 121.3 127.1 143.3
Maximum Value 1954 1159 182.8 256.1 165.7 195.3
Minimum Value 99.1 76.1 96.4 80.6 1024 100.9
Average of Bias - 45.6 10.8 194 13.7 -2.5
Maximum of Bias - 102.6 40.7 42.3 73.2 14
Minimum of Bias - 2.7 -30.8 -80.0 -38.0 -134

Obs.:

Observation, RCM: Original RCM Simulation Data, LS: Linear Scaling Method, WG: Weather Generator Method,

QM : Quantile Mapping Method, SWS: Step—Wise Scaling Method.
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Fig. 7. Comparison of Probability of Wet-Dry Day on Each Method (61 Stations)
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Bt 7R 8] A AR I o] A o o]eidt X P2 EAJo] RCMellA] wkedo] b= Ho
o] A2 750l AgAdo] wkort & 599 A5 ¥ 2 ek ZF $AA 7S o] &ste] A AAkE BejA
AFAEE o] YERTH U] 2E o]&ate] £As Ay BE 7Ee] RCM 9%t
Foj| vl Helr) Wo] o= Ao A9k
499 % BET g wA ] A s A 6] 1 1
TSl B 2 9 98 SlaiMe Y A H A Aol §-Fsltkal & 4 9ok
o FEFE Ags] Rojsfjof vk 58] f-evietet 32 Fig. 9%} Table 4= ¥4 o RAZANE YeERd A
o] 9l {FE% ddo] Flgh A9 Ak e E A o2 7]¥ RCM 9AtE0AM = 3, 49 7o) ) 2o
oll olo] € {57 o] vistE Hg3] Hrisford w3, 79, 84, 99 Hare] HE At BE&HUCh o
A7} ek Fig. 82 6171 XA (G5) ] A%+ 4532 23k 715AIGE o7 BAQle] FEEYS] JEARRE
AoY(AFA -2 E AHdste] YeRd R o2 y=o] 0 G8uA =¥, AtE e FEAES] A ASARE T
o 7WheaE es] Bt AE on|gith RCM € 3l FAE midae] Ggo R Sl 950 H8 jE
Atze] HolE A A3 Ao ® +180mm B FEHA Fah= ARl vEbE 4 Aok whebA FAA
2 UEhgon Aot 7 & 54w diaE, AA, o 7IHE olgsto] A ke sY ®Ago] F st
all, s}t 71 aSas Yeyith 59 diage] 4 A Fig. 99} o] TA1% 7Mo® BAd 7|52 U9
97} 7160 mm AEZ VERE =], dldE-S B B354 A9 BEAE ] 9 Y g HEsiA Holshe eR
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Table 3. Comparison of the Number of Days according to Rainfall Amount (61 Stations)
OBS RCM LS WG QM SWS
PN150 0.30 0.08 0.27 0.19 0.21 0.33
PN&O 1.75 0.68 1.45 0.85 1.33 2.14
PN50 4.32 2.18 3.66 2.02 3.45 4.11
PN30 8.28 4.79 7.23 4.64 7.05 6.99
PN10 17.17 14.21 17.86 26.13 17.85 17.20
PNO1 31.95 39.15 42.92 35.89 36.42 36.57
PNOO 38.62 63.21 65.86 379 38.13 38.15

PN150: The number of days that 1-day precipitation is larger than 150 mm, PN80: The number of days that 1-day precipitation
is larger than 80 mm, PN50: The number of days that 1-day precipitation is larger than 50 mm, PN50: The number of days that
1-day precipitation is larger than 30 mm, PN10: The number of days that 1-day precipitation is larger than 10 mm, PNO1: The
number of days that 1-day precipitation is larger than 1 mm, PNOO: The number of days that 1-day precipitation is larger than

0.1 mm.
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Table 4. Averaged Monthly and Annual Precipitation on Each Method (61 Stations)

OBS RCM LS WG QM SWS
Jan. 31.8 33.7 32.2 31.1 39.0 32.3
Feb. 40.1 36.5 39.7 34.7 44.7 39.9
Mar. 59.7 86.3 58.2 56.4 57.8 58.6
Apr. 94.7 136.6 92.0 97.6 91.2 93.6
May 101.5 106.9 99.0 85.2 1024 100.1
Jun. 183.0 191.0 1782 187.7 1795 180.9
Jul. 274.2 221.2 272.8 246.9 274.4 27176
Aug. 292.8 1285 289.8 248.6 286.0 295.1
Sep. 158.3 78.2 156.9 145.3 160.1 159.3
Oct. 56.1 63.0 56.6 56.7 63.8 57.0
Nov. 52.4 62.8 53.1 51.8 59.6 53.6
Dec. 29.0 42.0 30.0 26.9 36.3 30.2
Ann. 1,373.6 1,186.5 1,358.7 1,268.8 1,394.7 1,378.0
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