Supplement of Hydrol. Earth Syst. Sci., 28, 2047-2063, 2024
https://doi.org/10.5194/hess-28-2047-2024-supplement H yd rOI Og y an d

© Author(s) 2024. CC BY 4.0 License. Earth System
Sciences
Supplement of

Assessing decadal- to centennial-scale nonstationary variability in
meteorological drought trends

Kyungmin Sung et al.

Correspondence to: Kyungmin Sung (sung.229 @osu.edu)

The copyright of individual parts of the supplement might differ from the article licence.



Precipitation (mm/Month)

01

2501

Precipitation (mm/Month)

501

Precipitation (mm/Month)

400 1

2001

200 1

1501

100 1

2001

100 1

Aber, WA

Mor,MN

S DD B D0 G
S TSI ¥ S

501

T

1001

501

0

S S @O S
&I F P LSO

T

T T T T T T
' §<‘}«\§.\x~‘$§ SRS v%ofod;oeo

( Nyc, NY

)

( Den,CO

]

[

Mrv,OH

]

o
R e
SFTEFT S T P

1001

751

501

251

0

T T T

R % O 8
EF I F P LS

1501

1001

501

SF SIS T

( Los,CA

J

(

Mtv,CO

IR

Okc,0OK

601

401

201

0

eos o‘Q {5\2 ‘}v&@ v‘Q \“9 N 5@ ‘:oo%oeoeo
Months

GPCC
Precipitatiof

\95 og §<\X~Q¢v\§x~ vx“} \93 & BV"% {ﬂo e.oéo‘“o
Months

NASPA
Precipitation

GPCC

n 95% percentile

\Qs °§ s@&v@@ v}g “9 & 5@ \90
Months

NASPA
95% percentile

Figure S 1. Compare the distribution of precipitation in GPCC VS 10 nearest neighbors.
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Figure S 1 (Continue). Compare the distribution of precipitation in GPCC VS 10 nearest neighbors.
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Figure S 2. nMAE (Normalized Mean Absolute Error) of dsNASPA compared to GPCC
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Figure S 3. (upper) Compare the precipitation time series of GPCC (red). downscaled NASPA (black) and its nearest
neighbors(sky), (lower) GPCC VS downscaled NASA
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Figure S 3 (Continue). (upper) Compare the precipitation time series of GPCC (red). downscaled NASPA (black) and its nearest
neighbors(sky), (lower) GPCC VS downscaled NASA
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Figure S 3 (Continue). (upper) Compare the precipitation time series of GPCC (red). downscaled NASPA (black) and its nearest
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neighbors(sky), (lower) GPCC VS downscaled NASA
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Figure S 3 (Continue). (upper) Compare the precipitation time series of GPCC (red). downscaled NASPA (black) and its nearest
neighbors(sky), (lower) GPCC VS downscaled NASA
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Figure S 3 (Continue). (upper) Compare the precipitation time series of GPCC (red). downscaled NASPA (black) and its nearest
neighbors(sky), (lower) GPCC VS downscaled NASA
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Figure S 3 (Continue). (upper) Compare the precipitation time series of GPCC (red). downscaled NASPA (black) and its nearest
neighbors(sky), (lower) GPCC VS downscaled NASA
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Figure S 3 (Continue). (upper) Compare the precipitation time series of GPCC (red). downscaled NASPA (black) and its nearest
neighbors(sky), (lower) GPCC VS downscaled NASA
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Figure S 4. Modeled mean, drought and pluvials anomaly (SPI = -1.5 and +1.5, marked shaded area)



ND.J FMA MJJ
601 100 4
30- 75
80
g 40 .
= 201 60 -
()
(]
101 201 40 1 25
1880 1920 1960 2000 1880 1920 1960 2000 1880 1920 1960 2000 1880 1920 1960 2000
NDJ FMA MJJ
1254 1604
150
100+
120+
5 100+ 1251
| 751
s 100+ 50
50 ]
0. 75
251 50 4 40
1880 1920 1960 2000 1880 1920 1960 2000 1880 1920 1960 2000 1880 1920 1960 2000
NDJ FMA MJJ ASO
200 1 401
150 1 200 1 30 1 40
<C
~ 1004 201
8 100+ 201
50 10+
0-I T T T 0-I T T T 0-I T T T 0-I T T T
1880 1920 1960 2000 1880 1920 1960 2000 1880 1920 1960 2000 1880 1920 1960 2000
NDJ FMA MJJ ASO
301 0. 507 ]
50
o 401
O | 2071 40
B- 20' 30-
E 30-
101 20+
10 1 20
104

1880 1920 1960 2000

1880 1920 1960 2000

1880 1920 1960 2000
year

1880 1920 1960 2000

Figure S 4 (Continue). Modeled mean, drought and pluvials anomaly (SPI = -1.5 and +1.5, marked shaded area)
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Figure S 4 (Continue). Modeled mean, drought and pluvials anomaly (SPI = -1.5 and +1.5, marked shaded area)
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Figure S 4 (Continue). Modeled mean, drought and pluvials anomaly (SPI = -1.5 and +1.5, marked shaded area)
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Figure S 5. Modeled mean trends marked the periods experiencing significant changes (upper), the first derivatives of modeled
mean (lower).
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Figure S 5 (Continue). Modeled mean trends marked the periods experiencing significant changes (upper), the first derivatives of
modeled mean (lower).



