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Table S1. the drought propagation ratios in the study period. (The first row
is the result calculated from the original formula of drought propagation ra-
tios in Apurv et al. (2017); the second row is the result calculated from the
formula herein proposed by the authors)

Propagation Ratio Duration Area Severity
Original Formula 1.00 1.02 1.06
New Formula 0.94 0.83 0.92




Table S2. The historical meteorological droughts in the study period. (MNo refers to the code of meteorological droughts.T refers to return period and
the unit is year.)

Duration Area Severity . .
MNo Touration TArea TSeventy Ta-s Tsp To-a To-as (month) (ka) (kamonth) Begln Finish
1 8 4 3 8 8 4 9 6 200x105 9.15x10s a?;:; Y June 1948
October
2 51 47 72 51 72 72 112 9 366x10°  498x107 0 June 1949
D
3 10 38 43 38 43 43 75 6 361x105  3.98x107 fclf;j‘;’e May 1950
4 3 17 14 17 14 17 28 5 326x10°  2.32x107 Dfif;?;e April 1951
5 1 1 1 1 11 1 3 338x104  1.99x105 ) a?;;fy March 1951
Decembe
6 8 3 4 8 8 4 9 6  153x105 1.09x107 May 1952
r 1951
7 1 1 1 1 1 1 2 3 6.56x10¢  3.01x10° July 1953 September 1953
8 3 2 3 3 3 3 4 5 1.08x105  7.78x106 Felzgjy June 1954
9 6 7 8 7 8 8 9 6 249x10°  1.67x107 Argggft Janurary 1955
10 2 2 2 2 2 2 2 4 113x10° 553x105 July 1955 October 1955
11 1 1 1 1 11 1 3 275x100 147x10s SSPEMP e mber 1955
er 1955
12 2 3 2 3 2 3 3 4 150x10°  6.04x100 Arg‘%‘;s’t November 1958
April
13 1 1 1 1 11 1 3 54410 218x100 PO June 1959
14 1 1 1 1 11 1 3 356x10¢  145x100 PPV Anri11960

1960
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15 2 1 1 2 2 1 2 4 519x10¢  2.65x106 N;;;Bh June 1960
16 1 1 1 1 11 1 3 1.88x10¢  9.72x10° 1\/1[;2‘;}‘ May 1963
17 1 1 1 1 11 1 3 381x10¢  1.91x108 1\/11;23}1 May 1963
18 1 1 1 1 11 1 3 388x10* 2.06x10° July 1965 September 1965
19 1 2 2 2 2 2 2 3 9.94x10*  4.13x106 ]a?9u6r7ay March 1967
20 6 2 2 6 6 2 7 6 113x10°  6.33x106 Afgg;;t Januray 1968
21 2 4 3 4 3 4 4 4 179x105  9.36x10° July 1968 October 1968
22 2 2 1 2 2 2 2 3 763x10¢  278x100 DSMP g ary 1970

r 1969
23 2 5 3 5 3 5 6 4 209x105  880x10s SPMP o ber 1971

er 1971

Decembe .
24 4 4 5 4 5 5 5 5 1.84x10°  1.32x107 April 1973

r 1972

October
25 2 13 4 13 4 13 16 3 308<10°  104x107 7" December 1973
26 1 2 1 2 1 2 2 3 931x10* 323x10° May 1974  July 1974
27 15 6 12 15 15 12 19 7 239x105  2.20x107 chlf;r;‘:e June 1977
28 4 1 1 4 41 5 5  538x10¢ 2.94x10¢ May 1977 September 1977
29 1 1 1 1 11 1 3 319x10*  1.53x106 Afgg;;t October 1977
30 2 2 2 2 2 2 2 3 8.88x10¢  3.40x106 Ja?;;;y March 1979
31 76 133 58 133 76 133 157 10 376x10° 456x107 June 1979 March 1980

32 1 2 2 2 2 2 2 3 8.94x10*  3.45x10° July 1981 September 1981
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33 4 7 5 7 5 7 7 5 245x105  117x107 ]a?;;;y May 1983
34 3 1 1 3 3001 3 4 350x10¢  2.10x106 h;[;;‘;h June 1983
Decembe
35 1 1 1 1 11 1 3 606x104  3.11x106 Febrary 1986
r 1985
Decembe
36 3 4 3 4 3 4 4 4 179x105  7.69x106 March 1986
r 1985
37 1 1 1 1 11 1 3 588x10¢ 256x10° June 1986 August 1986
38 1 2 2 2 2 2 3 3 124x10°  4.32x10° July 1986 September 1986
39 1 1 1 1 11 1 3 688x10¢ 2.12x10° May 1987  July 1987
40 2 1 1 2 2 1 2 3 581x10¢ 1.92x10° June1989 August 1989
a1 1 1 1 1 11 1 3 325x10¢ 1.50x10° May 1990  July 1990
42 2 6 14 16 14 16 26 4 324x105  2.38x107 F‘;k;l;azry May 1992
April
43 1 2 1 2 1 2 2 3 869x10+ 328x100 TP June 1993
14 6 1 2 6 6 2 7 6  688x10¢ 3.74x10° May 1993 October 1993
45 3 3 3 3 33 3 5 1.64x10°  8.64x100 Afggg‘;“ December 1993
April
46 9 5 5 9 9 5 13 6 224100 12210 P september 1997
47 2 1 1 2 21 2 3 2.88x10¢  1.37x106 Fizl;a;y April 1998
48 58 2 3 59 59 3 67 9 725x10¢  7.71x106 Felbgrga;y October 1998
49 3 2 2 3 3 2 6 4 938x10¢ 576x10° May 1998 August 1998
50 1 1 1 1 1 1 1 3 3.50x10*  1.41x10¢ July 2000 September 2000
51 1 2 2 1 2 3 575x10¢ 1.88x10° June2001 August 2001
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52 12 3 6 4 15 6 16 143x105  1.43x107 A;(;go‘ft Febrary 2004
Septemb
53 1 2 1 3 2 2 4 1.18x105  3.33x10¢ November 2003
er 2003
October
54 6 2 2 7 72 8 738x10+  487x100 ) " March 2004
55 7 32 2 37 24 33 66 356x10°  2.92x107 July 2004 December 2004
56 8 15 15 21 19 18 42 318x10°  246x107 PP pop ey 2007
er 2006
57 2 2 2 1 2 450x10¢  2.17x10° June 2007 September 2007
58 1 1 11 2 2.75x10¢  1.35x106 July 2007 September 2007
59 3 6 5 8 6 6 9 237x105  1.18x107 O;B‘(’)l;er Januray 2008
60 1 2 2 2 2 2 3 112x105  5.33x100 vovemb Januray 2009
er 2008
61 2 2 3 3 4 3 7 120x10°  8.62x10°0 NOVeMP  pipary 2009
er 2008
62 3 2 2 4 3 2 6 117x105  5.54x100 NOVEP g oy 2000
er 2008
63 1 2 1 2 1 2 2 7.38x10¢  2.09x106 A;(%;St October 2009
64 3 9 13 1 13 13 15 2.80x105  2.22x107 Ja;‘;rgy May 2010
65 2 2 3 3 33 6 1.06x105  7.10x106 F‘;%aaory May 2010
66 1 1 1 1 1 2 2 6.81x10¢  2.75x106 Ja;;rfy March 2011
67 2 3 3 4 4 4 6 158x105  9.28x10° I 40013

2013
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Table S3. The historical soil droughts in the study period. (MNo refers to the code of meteorological droughts.T refers to return period and the unit is
year.)

Duration  Area Severity
SNo TDuration Tarea TSeverity Ta-s Tso To-a  Tb-as (kmzmonth Begin Finish
(month) (km?) )

N Januray July

1 21 10 7 21 21 10 27 7 2230° 1073107 0 Y 00
2 2 4 4 4 4 4 5 3 131x105  7.50x10° 1\/11;;((:)11 11\/;?6
3 10 19 23 19 23 23 29 6 279105 2.33x107 Izreclzrgf ll\gg
4 2 2 2 2 2 2 2 3 6.06x104  3.85x10° [e)fcl‘;r;:Fibgga;y
5 2 3 3 3 3 3 3 3 1.01x105  5.40x10° Izrecl‘;r;:Fil;ga;y
6 3 2 2 3 3 2 3 4 4.88x10*  2.74x10° 1\/11;;:311 ]1‘322
7 4 4 3 4 4 4 5 4 117x105  5.38x10° Izrecl‘;r;; Nllggcgh
8 9 9 10 9 10 10 12 5 212x10°  1.42x107 Fel};z)ry ]1‘;28
9 4 2 2 4 4 2 4 4 7.13x104  3.02x10° ‘;\gg;l {‘;gg
10 2 2 2 2 2 2 2 3 481x10*  1.63x10° Fel};za;y ?52;1
11 2 2 2 2 2 2 2 3 6.94x104  2.48x10° ]ai‘;g;y 1\/113?8}1
12 6 2 2 6 6 2 6 5 575x104  3.08x10° Decemb April

er 1968 1969
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13 2 2 2 2 2 2 2 3 413400 220408 oreh My
- ' 1969 1969

March May

5 6
14 ’ 3 3 3 3 3 4 3 L07x10°  5.50<10° o 0 jgom
15 4 2 2 4 4 2 4 4 663,100 359x100 iorht June
- ' 1977 1977
Decemb March
% 3 2 2 3 3 2 3 4 500<0° 2866105 oo Ve

er 1978 1979

Januray May

5 7
17 6 14 12 14 12 14 17 5 2.53x10 1.59x10 1979 1979
Novem June
18 97 129 135 129 135 136 179 8 3.70x10°  5.68x107  ber
1980
1979
March June
5 7
19 4 10 12 10 12 12 15 4 2.16x10 1.56x10 1983 1983
March  July
5 6
20 6 3 4 6 6 4 7 5 1.01x10 7.23x10 1983 1983
Febrary April
4 6
21 2 2 2 2 2 2 2 3 4.63x10 1.67x10 1985 1985
March May
5 6
March May
4 6
23 2 2 2 2 2 2 2 3 5.94x10*  2.75x10 1987 1987
Febrary June
5 6
March July
5 7
25 5 20 26 20 26 26 30 5 2.84x10°  2.49x10 1992 1992
March \
26 6 2 2 6 6 2 7 5 438100 410<100 oot JuY

1992 1992
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quvenl]anura
27 2 2 2 2 2 2 2 406<10'  235<10°  ber 4y
1993
Decemb Febrary
5 6
28 2 7 5 7 5 7 10 1.82x10°  8.37x10 or1993 1994
Decemb Febrary
4 6
29 2 2 2 2 2 2 2 7.00x10*  3.09x10 er 1993 1994
Decemb May
5 7
30 17 5 9 17 17 9 23 1.49x10 1.28x10 or1994 1995
Decemb May
4 6
31 12 3 3 12 12 3 12 9.75x10*  5.31x10 or 1994 1995
Septem
32 5 2 3 5 5 3 6 7.88x10*  4.37x10° 11\/;3}77 ber
1997
March June
5 6
33 3 3 4 3 4 4 4 1.10x10°  6.20x10 1998 1998
NovemFebrar
34 3 2 2 3 3 2 3 313<10*  2.19<10°  ber 1999y
1998
Febrary May
4 6
35 4 2 2 4 4 2 4 7.56x10*  3.70x10 2001 2001
March May
5 6
36 ) 9 5 9 5 9 12 2.15x10°  8.47x10 2002 2002
Novem Ma
37 44 22 24 44 44 24 50 2.91x10° 2.36x107  ber Y
2003 2004
Novem Ma
38 44 136 87 136 87 136 144 3.71x10°  4.61x107  ber 200?

2004
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41
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April
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42
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April
2010
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2010

43
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April
2013
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2013

44
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March
2014
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1. The Impacts of Climate Indices on Drought Propagation
The stepwise regression of drought propagation ratios to Phase Index (PI) and Climate
Seasonality Index (CSI) are shown as the following figures. X1 refers to the detrended
normalized Phase Index (PI), and X2 refers to the detrended normalized CSI.

PI and CSI are calculated as follows:

The monthly PET and monthly precipitation are fitted by sine curves as:

Ex(t) = E, [1 + 8, sin W] (S1)
P(t)=P [1 + 8p sin@] (52)
Then Pl is calculated as:
PI = §p6g cos (M) (53)
CSl is calculated as:
CSI = |6p — 8| (S4)

where @ is the aridity index (Ep/P)

Coefficients with Error Bars Coeff. t-stat p-val
' ‘ ' ' Next step:
Move no terms
X1+ L g 0.552208 3.9190 0. 0004
Next Step
All Steps
X2+ L g 0.780631 5.8150 0.0000
Export ...
0.2 0.4 0.6 0.8 1
Intercept = -0.0612672 R-square = 0.506492 F =17.9604
RMSE =0.201111 Adj R-sq = 0.478292 p =4.29183e-06
Model History
® T
0.26~ —
w
Lo.2af ° _
4
0.221- B
0.2 - L PY
1 2 3
(a)
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Coefficients with Error Bars Coeff. t-stat p-val
? ' ‘ ' ' Next step:
Move no terms
X1+ @ 1 0.279486 1.9210 0. 0629
Next Step
All Steps
X2 ® 1 0.628338 4.5329 0.0001
: Export ...
0 0.2 0.4 0.6 0.8 1
Intercept = 0.0646876 R-square = 0.370128 F =10.2834
RMSE = 0.20766 Adj R-sq = 0.334135 p = 0.000306846
Model History
0.26 ® : :
w1 0.24 -
(%]
&%
0.22— ® —
[ ]
0.2 | | ]
1 2 &
(b)
Coefficients with Error Bars Coeff. t-stat p-val
' ' ' ' ' Next step:
Move no terms
X1+ & 1 0.450548 3.2550 0.0025
Next Step
All Steps
X2+ & 1 0.689923 5.2317 0.0000
Export ...
0.2 04 0.6 0.8 1
Intercept = -0.0373798 R-square = 0.447734 F =14.1876
RMSE = 0.197559 Adj R-sq =0.416175 p =3.07327e-05
Model History
® T
w 0.24
2
o 0.22 ®
0.2 | 1 Py
1 2 3

(©)
Figure S1. Regression results. (a) is the regression result of drought duration, (b) is the regression
result of drought area, and (c) is the regression result of drought severity.

The stepwise regression is applied using Matlab R2018b. The threshold of p-value for
accepting candidate variable is 0.05, and the threshold of p-value for rejecting accepted

variable is 0.10.



