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Text S1 An example of SARIMA model

Assume the structure of SARIMA model is (2,1,1)(0,1,1) , the Eq 2 besomes
©,(B2)¢,(B)VA,V'Z, = ©,(B*)4,(B)s, (S1)

Through introducing @, ¢ ®, 6, V into Eq. S1, we can obtain the equation as following,
1x(1-4B—-¢,B*)(1-B¥)(1-B)Z, = (1-©,B®)(1-6,B)s,

=[1-1+¢)B+(¢—¢,)B° +¢,B°~B?+(1+¢)B" (4 —¢,)B" —¢,B"]Z,
=(1-6,B-0,B” +6,0,B")s,

=>Z-Q+4)Z2,+ (-, + L =L+ A+ B 15— (B =)y — DL, s
=g =0, —0.8 1, +00,¢

=Z=1+¢)Z2,—(4—8) ,—hZ s+ Z 1, — 1+ B)Z, 45

(S2)
+(A—)Z  + DL sre — O — O, +00¢ 4,
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Text S2 More detailed information of the final four SARIMAX model

The SARIMA parts of Equation 3a~d are shown as follows:

(1-0.8779B)V,,Z, = (1+0.6343B")(1+0.6183B)x, (S3a)

(1-0.2764B —0.2364B%)V,,Z, = (1+0.6179B%)e, (S3b)

(1-0.4185B)V;,Z, = (1+1.0000B%)s, (S3c)

(1+0.2864B)V.,V'Z, = (1+0.7351B")(1+0.5550B)¢, (S3d)

Through expanding the equations above, we can obtain Equations S4a~d, respectively:
Z,=08779Z, ,+7, ,,-0.8779Z, ,+¢,+0.6183¢, , +0.6343¢, ,, +0.3922¢, ,, (S4a)
Z,=0.2764Z, ,+0.2364Z, ,+Z, ,,—0.2764Z, ,,—0.2364Z, , +¢5, +0.6179¢, ,, (S4b)
Z,=04185Z, ,+27,,,—-04185Z, ,+¢& +5 4, (S4c)

—0.2864Z

t-14

Z,=0.7136Z_+0.2864Z,_,+Z,_,,~0.7134Z,_,

(S4d)
+&,+0.55506, , +0.7351¢, ,, +0.4080¢, ,,

The standard deviations of &, for the four equations S3a-S3d are 0.2652, 0.3457, 0.2073 and 0.0003, respectively;

while the mean values of &, for the four equations are zero.



61 Table S2 SARIMA model of HFRS cases in four counties from China during 2002-2012
Model fitting Model forecasting
County Model . 2 2
Model structure Estimate  Std. Error t value p value R AIC R RMSE MAE
components
AR1 0.9038 0.1006 8.9849 0.0000
Raohe  (1,0,1)x(0,1,1)1, MA1 -0.6898 0.1723 -4.0044 0.0001 0.6490 213.9046 0.5971 2.4189 1.4526
SMA1 -0.6895 0.1008 -6.8382 0.0000
AR1 0.3408 0.0967 3.5247 0.0006
SMA1 -0.6265 0.0983 -6.3725 0.0000
Changan  (1,0,0)%(0,1,1)1 AR1 0.4498 0.0865 5.1969 0.0000  g7780  192.3766 0.7849 18.4786  11.8034
SMA1 -1.0000 0.1653 -6.0511 0.0000
AR1 -0.3014 0.1364 -2.2093 0.0291
Hu  (L1LD)x011)r a1 05681 01326  -42846 00000 07029  184.2755 0.7857 8.0882  5.3127
SMA1 -0.8306 0.1426 -5.8260 0.0000
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Table S3 Information of SARIMAX* model

Model fitting
County Model structure Model Estimate Std. t value p value R? AIC
components Error
AR1 1.1631 0.1283 9.0623 0.0000
AR2 -0.1815 0.1139 -1.5932 0.1136
MA1 -0.8820 0.0733 -12.0290 <2.2E-16
Raohe  (2,0,1)x(0,1,1);,  SMAL -0.7647  0.1082  -7.0660 0.0000 0.7512  215.2140
RH_lag4 0.0041 0.0018 2.3416 0.0208
RAIN lagl 0.0040 0.0018 2.1793 0.0312
NDVI_lagl 0.0112 0.0045 2.4963 0.0139
AR1 0.2798 0.0954 2.9339 0.0040
. AR2 0.2246 0.0910 2.4677 0.0149
RAIN_lag3 0.0048 0.0022 2.2097 0.0289
RAIN_lag4 0.0052 0.0023 2.2050 0.0293
AR1 0.4882 0.0815 5.9903 0.0000
SMA1 -1.0000 0.2225 -4.4951 0.0000
Changan (1,0,0x(0.1.1)12  RH lagl  -0.0209  0.0069  -3.0455 0.0028 08423  178.3759
RH_lag5 0.0182 0.0069 2.6241 0.0098
NDVI_lag2 0.0131 0.0035 3.6907 0.0003
AR1 -0.1807 0.1480 -1.2208 0.2244
Hu (1,1,1)%(0,1,1)1, MA1 -0.6384  0.1313  -4.8621 0.0000 0.7790  191.3398
SMAL1 -0.7379 0.1121 -6.5839 0.0000
RH_lag5 0.0163 0.0068 2.3853 0.0185

68
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Figure S1 The ACF of residuals of SARIMAX models for (a) Raohe County, (b) Mishan County, (c)
Chang'an County and (d) Hu County



