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ABSTRACT

This study implemented the prediction of drought properties (number of drought events, intensity, duration)
using the user-oriented systematical procedures of downscaling climate change scenarios based the multiple global
climate models (GCMs), AIMS (APCC Integrated Modeling Solution) program. The drought properties were defined
and estimated with Effective Drought Index (EDI). The optimal 10 models among 29 GCMs were selected, by the
estimation of the spatial and temporal reproducibility about the five climate change indices related with
precipitation. In addition, Simple Quantile Mapping (SQM) as the downscaling technique is much better in
describing the observed precipitation events than Spatial Disaggregation Quantile Delta Mapping (SDQDM). Even
though the procedure was systematically applied, there are still limitations in describing the observed spatial
precipitation properties well due to the offset of spatial variability in multi-model ensemble (MME) analysis. As
a result, the farther into the future, the duration and the number of drought generation will be decreased, while
the intensity of drought will be increased. Regionally, the drought at the central regions of the Korean Peninsula
is expected to be mitigated, while that at the southern regions are expected to be severe.
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Fig. 1. The location of stduy area. Black circles show
locations of ASOS (Automated Synoptic
Observing System).
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Table 13+ Zro] 2-9] ZIUAL=E 71Eo| 7+ on|sith Table 2. Lists of ETCCDI Climate Extreme Indices
Table 1. The drought criterion of EDI with the drought D Description Unit
severity (Kim, 2009) Maximum number of consecutive days
DD Gith daily PRCP < 1mm Days
EDI
Value Category Maximum number of consecutive days
2.00 or more Extremely wet CWD with daily PRCP = Imm Days
1.50 to 1.99 Severely wet . .
PRCPTOT Annual total PRCP in wet days (daily m
1.00 to 1.49 Moderately wet PRCP = Imm)
0 to 0.99 Mildly wet SDII Annual precipitation divided by the mmv/day
0 to -0.99 Mildly drought number of wet days
-1.00 to -1.49 Moderately drought R10mm ;\Smual count of days when PRCP= Days
-1.50 to -1.99 Severe drought mm
2 or less Extreme drought Extreme Indices) (Karl et al. 1999; Peterson et al. 2001) =9
A 7HE Al Fasitn fuEs A% 249 717
3. 7ZI=Hstol ME 7= g "ot (CDD) 9 &4 79 7|7} (CWD), &1 7+4=2F (PRCPTOT),
ZAeFol 10mm7t = U (r10mm), o A
3.1 GCM & MMzt 7| MH (SDI) = 57 2317|3252 7 A 24 Ao
EDIE olgste] 7| Fstol] w2 mlef 7he A B o183t (Table 2)
3}7] Qa4 Hej® A (Bias Correction) 0] 7<) 297] YA A QEd ks 5 AR SS9 tE GCM
GCMO ZHE £tho] A] - 2710 AFAA BAS £ 9] Zolzlo 2 H|WaH T}
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5 27| 3R] 50 3A A L o] BEAH 7k d& Y= Variograme: ©]-8-3H%t}. Variogram2: ¥
LA el AN Toh SO =8 Aat Alme  AH Abole] Agle} ghe] 2717k 7l Fwa] GAo] 7t
2FA oz AAsHA Hrk GCM 9 A} 717 9] A& 28 olu|als gamma 3HS AMEElO] AHEE A3t Azt
AIMS W8-S o3 AxE AASH g @ BA Axt 3ty Tzo|c} (Cho et al, 2018b).
(https://doi.org/10.8888/EPOPS 201711301YK)E ©]-8-3}3ith.
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fFojapolAl AA s dASe AT HaE
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Fig. 2. The schematic concept of drought properties (Intensity, duration) with EDI time series.
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observed precipitation data and those of the 29 GCMs, respectively.
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Table 3. The 10 upper ranks of GCMs selected by the pearson correlation coefficients of spatial and temporal
distribution to the monitoring data at ASOS 60 stations.

i tial T ral
GCMs Resolution Institution Spa €mpol
(Degree) Avg. CC Pass rate Avg. CC Pass rate
1 HadGEM2-ES  1.875x1.250 Met Office Hadley Centre 0.49 0.86 0.70 0.98
2 CMCC-CM  0.750x0.748 Centro Euro-Mediterranco per 1 044 083 066  1.00
Cambiamenti Climatici
3 HadGEM2-CC  1.875x1.250 Met Office Hadley Centre 0.47 0.83 0.73 0.98
4 CNRM-CMS5 1.406%x1.401  Centre National de Recherches Meteorologiques  0.44 0.75 0.80 1.00
5 MPI-ESM-LR  1.875%1.865 Max Planck Institute for Meteorology 0.42 0.78 0.66 0.97
6 MPI-ESM-MR  1.875x1.865 Max Planck Institute for Meteorology 0.49 0.81 0.62 0.92
7 HadGEM2-AO  1.875%1.250 Met Office Hadley Centre 0.36 0.67 0.72 0.98
8 MRI-CGCM3 1.125%x1.122 Meteorological Research Institute 0.36 0.64 0.85 1.00
9 CMCC-CMS  1.875x1.865 Centro Euro-Mediterranco per I 049 08 050  0.80
Cambiamenti Climatici
Japan Agency for Marine-Earth Science and
10 MIROCS 14061401  Lechnoloey, Atmosphere and Ocean Research 361 g9 109
Institute and National Institute for
Environmental Studies
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Fig. 4. The comparison of reproducibility between SQM and SDQDM downscaling techniques for the precipitation
related climate indices.

Fig. 5. Variogram of precipitation according to the observation and downscaling techniques(SQM, SDQDM).
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figures is observed, the right side is historical.
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