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Figure S1. Probability distributions inputted of the initial in situ stress field and the characteristic parameters of
the mapped fault F4.1 of the Tangshan fault belt. on and on denote the maximum and minimum horizontal principal

stresses, respectively.
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2 Figure S2. Sensitivity of the fault slip potential (FSP) on the mapped faults to uncertainties in various input
3 parameters. (a) A case of fault Fe.1, (b) a case of fault Fs.2, (¢) a case of fault F7.1, and (d) a case of fault F7.,.
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Figure S4. (a) Estimated fluid pressure perturbation in 2030 in response to fluid injection at five hypothetic wells
in the MTY EGS field. (b) Estimated decay of the fluid pressure perturbation with distance in the MTY EGS field
in 2030.
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Figure S5. (a) Estimated fluid pressure perturbation in 2040 in response to fluid injection at five hypothetic wells
in the MTY EGS field. (b) Estimated decay of the fluid pressure perturbation with distance in the MTY EGS field
in 2040.
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Figure S6. Changes of the probabilistic fault slip potential on the mapped faults within a range of ~30-45 km away
from the injected wells in the MTY EGS field from 2020 to 2050. (a) The FSP values on the southwestern segment
of the Changli-Ninghe fault. (b) The FSP values on the southeastern segment of the Luanxian-Laoting fault zone.
(¢) The FSP values on the Baigezhuang fault. (d) The FSP values on the Xi'nanzhuang fault.
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3 Figure S7. Changes of the probabilistic fault slip potential on the mapped faults within a range of ~15-20 km away
4 from the injected wells in response to the hypothetic fluid injection in the MTY EGS field from 2020 to 2050.
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Table S1. Focal mechanisms of small and moderate earthquakes in Tangshan seismic region, North China.

Number Date Longitude /(°E) Latitude /(°E) Depth /(m) Magnitude Strike I /(°) Dip I/(°) Rake I /(°)
1 2006.11.12 118.50 39.70 15 3.6 96 81 -42
2 2006.12.03 118.15 39.55 10 3.0 304 60 -6
3 2007.03.05 118.00 39.38 21 3.4 41 40 147
4 2007.09.04 118.73 39.73 10 3.4 112 82 27
5 2007.11.17 119.13 39.58 19 35 171 86 -175
6 2007.12.27 118.08 39.50 10 33 192 42 -89
7 2008.03.11 118.90 39.98 15 43 105 56 61
8 2009.10.30 117.75 39.28 10 3.2 42 87 164
9 2009.11.22 117.78 39.45 14 3.7 308 66 -15
10 2010.01.28 118.88 39.97 12 2.7 215 85 85
11 2010.02.15 118.52 39.68 11 33 74 62 -49
12 2010.02.17 118.68 39.77 10 3.1 112 67 9
13 2010.03.06 118.48 39.68 11 3.8 302 56 53
14 2010.03.06 118.50 39.70 10 4.8 18 55 -84
15 2010.03.06 118.65 39.73 7 2.7 326 56 53
16 2010.03.06 118.48 39.68 11 2.6 215 45 -83
17 2010.03.06 118.50 39.70 10 3.6 278 57 33
18 2010.03.06 118.50 39.68 11 2.6 306 44 60
19 2010.03.06 118.48 39.68 11 3.2 300 67 46

20 2010.03.06 118.48 39.68 11 2.8 277 45 5

21 2010.03.07 118.52 39.68 6 3.2 92 71 -47
22 2010.03.07 118.50 39.68 11 2.7 241 57 -66
23 2010.03.22 118.45 39.77 11 3.0 298 56 72
24 2010.04.09 118.07 39.47 12 4.6 340 87 -4
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1 Table S2. Results of a deterministic geomechanical assessment of fault pore pressure to slip on the mapped faults in Tangshan seismic region in the present ambient stress field.

Name of fault Segment Length, km Delta Py to fault slip, MPa

Fa 25.37 3.70
Jiyunhe fault (F2) I 29.37 14.99
Fas 22.25 7.03

F3. 32.04 5.47

Yejituo fault (F) Fa 1050 >4
Fis 18.69 6.93

F3q 12.02 6.15

Fy 33.38 2.58

Faa 18.47 5.95

Tangshan fault belt (£4) Fia 1202 285
Faq 11.57 16.38

Fus 11.13 5.40

Fus 13.80 2.58

Fs.y 13.80 5.82

Fs 17.80 13.55

Fs; 13.57 4.93

Fsa 13.13 3.25

Changli-Ninghe fault (Fs) Fss 36.05 12.38
Fss 18.47 9.22

Fss 34.71 5.82

Fsg 1291 4.93

Fsy 27.59 7.41

Lulong fault (7o) Foi 22.92 24.49
Fea 19.58 18.04
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Fr. 18.25 62.50

Fra 6.68 27.03

Luanxian-Laoting fault (F7) Fa;3 20.69 7.03
Fr4 24.03 10.45

Fis 17.80 6.00
Fy. 22.70 18.86
Baigezhuang fault (F5s) fia .40 1780
Fs3 29.37 10.04

Fsa 18.25 6.00

Foq 41.39 6.39

Qinbei fault (Fo) Fo 17.80 5.41
Fos 9.79 5.41

Fuia 20.03 20.56

Xi'nanzhuang fault (F11) Fiiz 13.35 7.92
Fus 13.35 12.78
Fio 18.25 10.70

Haihe fault (F2) Faa 1240 007
Fiz3 11.13 10.70

Fioa 33.82 4.90

Fiz 15.58 4.52

Hangu fault (F13) Fi32 10.68 19.54
Fiss 11.57 6.19

Fiaa 25.81 16.89

Cangdong fault (F14) Fian 9.79 10.22
Fuas 21.81 8.47

Lengkou fault (F17) Fi7. 34.27 4.49

12



Fi72 39.16 4.72
Fi13 20.03 4.54
Fi7a 14.24 22.23

N WN =

Table S3. Probability of fault slip potential on the mapped faults in Tangshan seismic region (beyond a range of 45 km away from the injection wells) in response to the fluid injection at five
hypothetic wells in the MTY EGS field.

Probability of fault slip potential

Name of fault Segment
in 2020 in 2030 in 2040 in 2050

Fo 39% 39% 39% 39%

Jiyunhe fault (£2) £ 19% 19% 19% 19%
o3 27% 27% 27% 27%

Fsq 29% 29% 29% 29%

Fs. 30% 30% 30% 30%

Yejituo fault (F3)

Fs3 30% 30% 30% 30%

Fi4 30% 30% 30% 30%

Fa 38% 38% 38% 38%

Fio 30% 30% 30% 30%

Fus 40% 40% 40% 40%

Tangshan fault belt (F4)

Fay 14% 14% 14% 14%

Fus 35% 35% 35% 35%

Fie 40% 40% 40% 40%

Fs.y 30% 30% 30% 30%

o Fs 15% 15% 15% 15%

Changli-Ninghe fault (F’)

Fs3 35% 35% 35% 35%

Fsa4 37% 37% 37% 38%

13



Fss 18% 18% 18% 19%

Fss 25% 25% 25% 25%

Fs. 31% 31% 31% 31%

Fss 32% 32% 32% 32%

Fso 28% 28% 28% 28%

Fo 3% 3% 3% 3%

Lulong fault (Fs)

Foz 7% 7% 7% 7%

Frq 1% 1% 1% 1%

Fra 4% 4% 4% 4%

Luanxian-Laoting fault (F7) Fr3 30% 30% 30% 30%
Fr4 26% 26% 26% 27%

Fis 32% 32% 33% 33%

Fy 11% 11% 11% 11%

Fs 12% 12% 12% 13%

Baigezhuang fault (F%)

Fys 23% 24% 25% 26%

Fya 28% 28% 28% 29%

Foy 30% 30% 30% 30%
Qinbei fault (Fo) Foo 31% 31% 31% 31%
Fos 31% 31% 31% 31%

Fiia 6% 6% 6% 6%
Xi'nanzhuang fault (F11) Fiiz 27% 27% 27% 27%
Fus 20% 20% 20% 20%
Fioa 21% 21% 21% 21%
Fiaa 27% 27% 27% 27%
Haihe fault (F12)

Fias 21% 21% 21% 21%
Fio4 33% 33% 33% 33%
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Fiza 34% 34% 34% 34%

Hangu fault (F13) Fi3a 10% 10% 10% 10%
Fi3; 30% 30% 30% 30%
Fiaq 7% 7% 7% 7%
Cangdong fault (F14) Fiaa 17% 17% 17% 17%
Flas 20% 20% 20% 20%
Fi74 33% 33% 33% 33%
Fia 32% 32% 32% 32%

Lengkou fault (F17)
Fir3 36% 36% 36% 36%
Fi7.4 7% 7% 7% 7%

AW —

Table S4. Probability of fault slip potential on the boundary faults near the MTY EGS field (within a range of 15 km away from the injection wells) in response to the fluid injection at five
hypothetic wells in the MTY EGS field.

Probability of fault slip potential

Tectonic unit Segment Length, km

in 2020 in 2030 in 2040 in 2050

Fu 3.85 2.0% 2.2% 2.8% 3.6%

Fry 3.21 0.1% 0.2% 0.3% 0.3%

Between IT and 1 Fu3 5.64 0.1% 0.1% 0.1% 0.1%
Foa 1.28 8.1% 14.4% 20.2% 25.0%

Fis 4.36 14.6% 20.7% 26.5% 30.5%

Fuo 7.56 16.1% 17.3% 20.0% 21.7%

Between II and IIT Fy7 16.67 35.7% 38.4% 43.9% 47.5%
Fg 3.08 9.7% 10.3% 11.2% 12.6%

Between III and IV Fio 3.33 31.0% 32.3% 35.0% 38.1%
Fyio 4.23 12.0% 13.5% 15.8% 18.4%

Between II and IV Foni 6.15 38.5% 49.2% 55.6% 59.5%
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Forz 3.72 29.5% 46.9% 55.1% 59.7%

Fos 8.21 11.1% 27.7% 31.5% 35.1%

Fois 5.77 37.9% 42.9% 49.1% 52.8%

Southwestern II Fhis 4.87 17.4% 18.0% 19.6% 21.6%
Froie 3.85 8.0% 8.6% 9.3% 10.0%

Fri7 2.69 17.0% 17.9% 19.1% 21.1%

Between IV and V Fois 9.10 11.3% 12.5% 15.1% 18.0%
Fouo 3.85 37.6% 40.4% 43.4% 46.2%

Frao 3.08 21.7% 22.6% 24.4% 26.9%

Table S5. The net monthly injection volume used for estimating the maximum magnitude of injection-related earthquakes in the MTY EGS field.

Fluid injected rate, L/s Monthly injection volume, m3 Fluid loss The net injected volume, m3
1 2.59x103 2.59x10?
10 2.59x10* 2.59x103
20 5.18x10* 5.18x10°
30 7.78%10% 7.78%10°
40 1.04x103 1.04x10*
50 1.30x10° 1.30x10*
60 1.56x10° 10% 1.56x10*
70 1.81x10° 1.81x10%
80 2.07x10° 2.07x10*
90 2.33x10° 2.33x10*

100 2.59x10° 2.59x10%
110 2.85%10° 2.85%10%
120 3.11x10° 3.11x104
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1 2.59x103 5.18x102
10 2.59x10* 5.18x10°
20 5.18x10* 1.036x10*
30 7.78%10% 1.556x10%
40 1.04x10° 2.08x10*
50 1.30x10° 2.60x10*
60 1.56x10° 20% 3.12x10*
70 1.81x10° 3.62x10*
80 2.07x10° 4.14x10*
90 2.33x10° 4.66x10*
100 2.59%10° 5.18x10*
110 2.85%10° 5.70x10*
120 3.11x10° 6.22x10*

1 2.59x103 7.77%10%
10 2.59x10% 7.77x10°
20 5.18x10* 1.554x10*
30 7.78%10% 2.334x10*
40 1.04x10° 3.12x10*
50 1.30x10° 3.90x10*
60 1.56x10° 30% 4.68x10*
70 1.81x10° 5.43x10*
80 2.07x10° 6.21x10*
90 2.33x10° 6.99x10*
100 2.59%10° 7.77%10%
110 2.85%10° 8.55x10*
120 3.11x10° 9.33x10*
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10
20
30
40
50
60
70
80
90
100
110
120

2.59x103
2.59x10*
5.18x10*
7.78%10%
1.04x10°
1.30x10°
1.56x10°
1.81x10°
2.07x10°
2.33x10°
2.59%10°
2.85%10°
3.11x10°

40%

1.036x103
1.036x10*
2.072x10*
3.112x10*
4.16x10*
5.20x10*
6.24x10*
7.24x10%
8.28x10*
9.32x10%
1.036x10°
1.140x10°
1.244x10°
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