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35km 56.0km 280m

42 13

10

2.13 2014 11 2017 09

35

2012

2012 11

20 [2012]165 <

>

2017 365

2018 4

2018 05

2018 6

2



2

13

42 2018

6 1 2018 10 2018.07 2018.9

2018 10

1



3

121MW

11.0

2014.11 2017.09

,13905118711

1. 2.

3.
4.

5. 180t/ km2 a

76.24hm2 200t/ km2 a

317.38 180t/ km2 a

0.75 m3

8.82hm2

0.75 m3
8.82hm2

13000m2
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6600m
55

8.20hm2 8.20hm2 14000m2

0.14 m3
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2202
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1

%
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1.1

1.1.1

1.1.1.1

9.9km 3.1km 20km2
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55 2.2MW 121MW 220kv

35km 56.0km 280m

42 13

1.1.1.3

1.1.1.4

11.0 2.13

1.1.1.5

2014 11 2017 9 35

1-1

d

2014.11.10 2014.11.18 8

2014.11.18 2014.12.10 22

2014.11.18 2015.3.31 133

2015.02.10 2015.8.10 181

2015.03.01 2017.07.04 856

2017.07.05 2017.09.15 315

1.1.1.6

31.67hm2 12.09hm2 1.57hm2 1.62hm2

8.90hm2 19.58hm2
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1.1.1.7

54.85 m3 21.77 m3 33.08 m3 11.31 m3

1.1.2

1.1.2.1

9.9km 3.1km

4m 2m

1m

11m , 0.7m

NW SE S N

2 3m

1855

20 40cm

1/300 1/2000
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1.1.2.2

163.5km

2270m3/s 7000m3/s 100

300

289km2 1954 1956 1966 1977 1979 2005 5

47.3km(

)

( )

14 77m -2.0 -3.1m

0.5 1.0m 1.0 2.0m 4.0 6.0m 50 120m

159.5km2 1952 1969 1978 1980 1987 2003 5

48.1km

6 45m -2.0 -3.0m 0.5 1.0m

1.0 2.0m 3.5 5.0m 50 105m

( ) (

) ( ) 54.9km

12.2km 50

55 13 42

1.1.2.3
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14.1

38.5 -15.0 949.5mm

1463.1mm 016.9hPa 14.5hPa

76% 4.5m/s 25.8d 74d

1.1.2.4

( )

39%

1.1.2.5

4.5 6.8m
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SL190-2007 200t/(km².a)

180t/ km2·a

1.1.2.6

1.2

1.2.1
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2014 11

1.2.2
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1.2.3

2012 8

2012 10 20

2012

10 2012 11 20 <

> [2012]165

44.29hm2 13.97hm2 30.32hm2 47.45 m3

17.31 m3 30.44 m3 13.13 m3

644.26 156.13 126.72

135.77 22.15

67 2.2MW 55 2.2MW

147.4MW 121MW [2016]722

4 63 13 42

280m ZX2#

ZX3 A02# A07#
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1-2

[2016]65
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1# 3# 4# 5# 16# 54# 42
17 25
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1-3

[2016]65

1 30%

2 30%

3
300

20

4 20%
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1.3

1.3.1

2018 5 2018

5 2

3

2018 4

13

42

1.3.2
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4 1 7#

1-4

1-4

E N

1 120°17 34°07

2 120°17 34°07 13.97”

3 120°17 56.92” 34°07 49.49”

4 120°17 1.24” 34°07 52.14”

5 120°17 38.34” 34°07 4.34”

6 120°17 29.21” 34°07 56.48”

7 120°18 9.89” 34°07 17.90”

1.3.4

1

2015 2017

6

2

13
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11.31 m3

3.

S328

4.



18

/

5.



19

2

2.1

2014 11 2017 9 35

2014

2.32hm2 2015

26.0hm2 82% 2016

2.86hm2 2017 0.49hm2

2.2

11.31 m3

20 0.89 m3 0.75 m3

0.14 m3
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1
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2-1
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3

3.1 

3.1.1 

65.04hm²

44.29hm² 20.75hm² 3-1

44.29hm2 17.64hm²

23.30hm2 1.75hm2 1.60hm2

20.75hm2 4.66hm2 15.48hm2 0.31hm2

0.30hm2

3-1

hm²

1 17.64

2 23.30

3 1.75

4 1.60

44.29

1 4.66 2m

2 15.48 1m
2m

3 0.31 4m

4 0.30 4m

20.75

65.04

3.1.2 

38.12hm2 31.67hm2 6.45hm2

31.67hm2

9.90hm2 1.57hm2 19.45hm2 0.75hm2
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3-2

(hm2)

1.57
0.09 1.66

212.1×74.2m=15735m
2

1.57 1.57

1.62

3.85 13.75

55 13

20m
20m 18m

55
40×45m

8.28

1.62 8.28 9.90

8.90 8.90

2.33 21.78

35km
17.2km
17.8km,

5m
8.247km 6m

56km
1m

4.95 4.95

5.60 5.60

8.90 10.55 19.45

0.75 0.75
0.18 0.93 150m 50m

0.75 0.75

12.09 19.58 31.67 6.45 38.12

6.45hm2 3.85hm2

2.33hm2 0.09hm2 0.18hm2

3.1.3

38.12hm2 65.04hm2 26.92hm2

(1) 9.90hm2 17.64hm2 7.74hm2

4 63 13

42 20m 42 21.4m 20m

18m 40×70m 40×45m 2 23.3 hm2

19.45hm2 3.85hm2 8.247km 6.0m
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4.95hm2 56km 1m 5.60hm2 17.8km 5m

8.90hm2 8.90hm2 10.55 hm2

63 3

1.57hm2 0.18hm² 4

0.75hm2 0.85hm²

(1) 3.85hm2 4.66hm2 0.81hm2 2

15.48hm2 2.33hm2 13.15hm2

3 0.31 hm2 0.09hm2 0.22hm² 4

0.18hm2 0.12hm² 4

63 13 42

3-3

(hm²) (hm²) +/-

17.64 9.90 -7.74

23.3 19.45 -3.85

1.75 1.57 -0.18

1.60 0.75 -0.85

44.29 31.67 -12.62

4.66 3.85 -0.81

15.48 2.33 -13.15

0.31 0.09 -0.22

0.30 0.18 -0.12

20.75 6.45 -14.3

65.04 38.12 -26.92

3.1.4

180t/(km2.a)

3.1.5

44.29hm2
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13.97hm² 30.32 hm²

3-4

31.67hm² 12.09hm² 19.58hm²

3-5

3-5

hm2

hm2

1 1.62 8.28 9.90

2 8.90 10.55 19.45

3 1.57 1.57

4 0.75 0.75

12.09 19.58 31.67

3.2 

3.3 

3.4 

3.4.1

17.31 m³ 30.44 m³ 13.13

m3

1 10.17 m³ 15.71 m³ 5.54 m3

2 5.87 m³ 8.54 m³

2.67 m³

hm2

hm2

1 2.26 15.38 17.64

2 9.96 13.34 23.30

3 1.75 1.75

4 1.60 1.60

13.97 30.32 44.29
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3 1.27 m³ 6.19 m³ 4.92 m3

4

3.4.2

21.77 m3 0.89 m3 , 33.08

m³ 0.89 m3 11.31 m3

1 8.11 m³ 14.76 m³ 6.65 m3

13 4.26hm² 0.75 m³

2 13.42 m³ 18.10 m³ 4.68

m³

1 9.82 m³ 14.50 m³ 4.68 m³

2 36km 3.60 m³ 3.60 m³

3 0.237 m³ 0.14 m³ 0.15

m³ 0.152 m3

1 0.08 m3 0.005 m3

2 0.01 m3 0

3 0.049 m3 0.003 m3

4 0.085 m3 0.005 m3

5 0.005 m3 0.14 m3 0.14 m3

6 0.008 m3 0

(4) 0 0.07 m³
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3-6 m3

7.29 6.49 0.8

0.82 8.27 0.8 6.64

8.11 14.76 0.8 0.8 6.64

9.82 14.50 4.68

3.60 3.60 0

13.42 18.1 0 4.68

0.08 0.002 0.08

0.01 0 0.01

0.049 0.003 0.033

0.085 0.005 0.080

0.005 0.14 0.14

0.008 0 0.008

0.237 0.15 0.14 0.211

0 0.07 0.07

0 0.07 0.07

21.77 33.08 1.01 1.01 11.31

3.4.3

4.46 m³ 2.64 m³

1.82 m³

4 63 13 42

3-8

0.19 7.10 0 6.49

0.56 0.26 0.75 7.52

0 13.42 0 18.10

0.14 0.097 0.14 0.01

0 0 0 0.07

0.89 20.877 0.89 32.19
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3-8 m3

3.5

3.5.1

27

3.0m 1:1.8

1.0m 0.5m 1.0m 3

15 30d

3.5.2

14 3748m2, 0.89 m3 0.75

m3 0.14 m3

10.17 8.11 -2.06

15.71 14.76 -0.95

5.54 6.65 1.11

5.87 13.42 7.55

8.54 18.10 9.56
2.67 4.68 2.01

1.27 0.237 -1.033

6.19 0.15 -6.04
4.92 0 -4.92

0 0 0

0 0.07 0.07
0 0 0

17.31 21.77 4.46

30.44 33.08 2.64

13.13 11.31 -1.82
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3-9 m3

(m) (m2)
m3

1 13 3123 0.75
13

15.5m

2 / / / / /

4 625 0.14 25m

5 / / / /

3748 0.89
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4

4.1 

4.1.1 

13

42

4.1.2

1

15.38hm2

2

(

3

0.58hm2

4

1.60hm2

4-1

hm2

15.38

0

0.58

1.60

17.58

4.1.3

1
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13 2 1 11

A14# A08 0.3m 680m3

0.75 m3 3.42hm2

5.40hm2

2

8.20 hm2

5.60hm2 2.60hm2

3

0.14 m3 22m

0.48hm2 0.14hm2 1500m 0.08hm2

4

0.75hm2

4-2

m3 0.75 2015.04 2015.05

hm2 8.82 2015.04 2017.05

m3 0.75 2015.06 2017.08

hm2 8.20 2014.11 2015.03

m3 0.14 2014.11 2015.03

hm2 0.48 2014.11 2015.03

hm2 0.14 2017.08 2017.09

m 1500 2015.03 2015.05

hm2 0.08 2015.03 2015.05

hm2 0.75 2017.07 2017.09

4.1.4

4-2
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4.2 

4.2.1 

/

4.2.2

1

660m2 4.16hm2

60kg/hm2 15.15hm2

2

7.74hm2

6.18hm2

3

0.73hm2 1768

100

4

1.60hm2

4.2.3

1
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8.82hm2

2

8.20hm2

3

2 2200 0.48hm2

4

0.75hm2

4-3

4.2.4

4-3

4.3

4.3.1

hm2 8.82 2015.6 2015.08

hm2 8.20 2015.3 2017.07

2 2017.8 2017.09

2200 2017.8 2017.09

hm2 0.48 2017.8 2017.09

hm2 0.75 2017.8 2017.09
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4.3.2

1

50cm 50cm 1:1

240m 63 7560m3

27 3m( )×1.5m( )×1.0m( )

3.0m 

1:1.8 1.0m 0.5m 1.0m

1445m3 100m( 75m3)

4725m3 3

13400m2

2

15 30d

3600m2

3

40cm ×40cm 1:1 4.5m3 

3m( )×1.5m( )×1.0m( ) 375m 4

4

30cm 30cm 1:1

360m3 4

1.0m 0.5m 1.0m 520m 390m3
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4-4

4.3.3

1

13000m2, 1234m3, 6600m 55

2

14000m2

3

0.14 m3 360m2

500m 2 100m3

4

1 350m

m2 13400
m3 4725
m3 7560

27

m2 3600

m3 4.5
m3 375

4
m3 390
m3 360

4
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4-5

m2 360 2014.12 2015.09

m 500 2014.12 2015.09

 2 2014.11 2014.12

m3 100 2014.12 2015.09

m2 13000 2015.04 2017.09

m 6600 2015.04 2017.09

 55 2015.04 2017.09

m3 1234 2015.04 2017.09

m3 14000 2014.11 2017.04

m 350 2014.11 2015.03

 1 2014.11 2015.03

4.4

1 0.14 m3 0.14 m3

0.10hm2 1500m 0.08 hm2 434

100 0.25hm2 360m2

125m 2 100m3

0.75 m3 0.75 m3

6.56hm2 10.49hm2 400m2

960m 28 3491m3

3 8.20hm2 7.74hm2

1.72hm2 10400m2

4 0.85hm2 0.85hm2
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390m3 10m 3 4-6

4-6

+/-

m3 0 0.14 +0.14

hm2 0.58 0.48 -0.10

m3 0 0.14 +0.14

m 0 1500 +1500

hm2 0 0.08 +0.08

1768 2202 +434

100 0 -100

hm2 0.73 0.48 -0.25

m2 0 360 +360

m 375 500 +125

4 2 -2

m3 0 100 +100

m3 0 0.75 +0.75

hm2 15.38 8.82 -6.56

m3 0 0.75 +0.75

hm2 19.31 8.82 -10.49

m2 13400 13000 -400

m 7560 6600 -960

27 55 +28

m3 4725 1234 -3491

hm2 0 8.20 +8.20

hm2 6.48 8.20 +1.72

m2 3600 14000 +10400

hm2 1.60 0.75 -0.85

hm2 1.60 0.75 -0.85

m 360 350 -10
4 1 -3

m3 390 0 -390



37

4.5

4-1

2015 3 20 2015 3 20

2015 3 202016 12 19
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4-2

2018 8 25 2018 8 25
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5
5.1

2014 11 2017 9 2015

26.0hm2 82% 2015

2015 1156mm

663.8mm 167mm 50mm 5

5.1.1

31.67hm2 9.90hm2

19.45hm2 1.57hm2 0.75hm2

5-1

5-1

hm2

hm2

1 1.62 8.80 9.90

2 8.90 10.55 19.45

3 1.57 1.57

4 0.75 0.75

12.09 19.58 31.67

5.1.2 

22.38hm2 8.82hm2

12.33hm2 0.48hm2

0.75hm2
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5-2

hm2

8.82

12.33

0.48

0.75

22.38

5.2 

5.2.1

1

2

4

1
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180t/(km2.a)

2

,

S328

5-3

5-4 S328

1# N34°10'57.69"E120°17'53.38" 2# N34°10'19.37"E120°18'0.30"

1 2 3 1 2

V

(a 1.58 2016 11 2018 5

m 2 2

27 32

(cm) 200 200 200 200 200

(cm) 8.9 6.7 9.8 13.2 7.9

(cm) 4.3 2.8 6.7 5.1 3.6

(cm) 12.0 11.0 9.0 6.3 9.8

(cm) 6.5 7.9 8.7 3.9 5.6

(cm) 9.3 9.7 7.1 5.5 8.2

(cm) 3.4 8.9 5.4 3.8 5.7

m3 0.0048 0.0060 0.0060 0.0036 0.0043

(t) 0.0226 0.0106

(t/(km2 a))
3470 1610

2540

S328
2016 11

2018 5

27
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5-5 S328

2014 2017 9 35 2015

82% 2015 2017 18%

N34°10'19.59 E"120°18'0.37"

1 2

V

(a 1.58 2016 11 2018 5

m 2 2

(cm) 184 200

(cm) 5.5 7.2

(cm) 2.2 2.3

(cm) 6.4 11.2

(cm) 2.3 2.5

(cm) 6.8 10.1

(cm) 1.6 2.1

m3 0.00116 0.00219

(t) 0.00452

(t/(km2 a)) 715

S328 9#
2018 5 25 5-4
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5-6

3

2017 9

180t/(km2 a)

5-7

4

= + =943+40.4=983

t =31.67×180×4÷100=228 t

755 t

5.2.2

2015 ~2017

2015~2017

50mm

hm2

(t/(km2.a))

a
(t)

2014-2015 2015-2017

9.90 2540 1 2 297

19.45 2540 1 2 583

1.57 2540 1 2 47.0

0.75 715 3 16.0

31.67 943

hm2 (t/(km2.a)) a
(t)

8.82 180 1 15.9

12.33 180 1 22.2

0.48 180 1 0.9

0.75 180 1 1.4

22.38 40.4
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5-8

2015

1 ~12 mm 1156.6
5 9 (mm) 663.8
24h(mm) 98.2

>50mm( ) 3

2016

1 ~12 mm 883.6
5 9 (mm) 508.4
24h(mm) 86.2

>50mm( ) 2

2017

1 ~9 mm 964.8

5 9 (mm) 850.6
24h(mm) 167

>50mm( ) 4

5.2.3

2014 11 18 2017 9 15 2015

82% 2016 18% 2015

2017 9 16 2018 8 31

1

5.3 

5.4 
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6
6.1 

31.67hm2

31.47hm2 99.4

6-1 hm2

hm2 hm2

hm2 hm2

hm2

hm2 %

1.57 1.57 1.09 / 0.48 / 0.48 1.57 100.0

9.90 9.90 0.76 0.32 8.82 / 8.82 9.70 97.98

19.45 19.45 11.25 / 8.20 / 8.20 19.45 100.0

0.75 0.75 0 / 0.75 / 0.75 0.75 100.00 

31.67 31.67 13.10 0.32 18.25 / 18.25 31.47 99.37

6.2 

= - -

18.25hm2

17.93hm2

98.3%
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6-2

hm2

hm2
hm2

hm2

hm2

hm2 %

1.57 1.09 / 0.48 0.48 / 0.48 0.48 100.00 

9.90 0.76 0.32 8.82 8.82 / 8.82 8.70 98.63

19.45 11.25 / 8.20 8.20 / 8.20 8.00 97.56

0.75 0 / 0.75 0.75 / 0.75 0.75 100.00 

31.67 13.10 0.32 18.25 18.25 / 18.25 17.93 98.25

6.3 

21.77 m3

755t

99.9%

95%

6.4 

200t/ km2.a

180t/

km2.a 1.11

6.5 
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18.35hm2 18.258hm2

99.5% 97%

6.6 

31.67hm2, 18.25hm2 57.6%

22% 6-3

6-3

hm2 hm2 hm2 % %

1.57 0.48 0.48 100.0 30.57

9.90 8.90 8.82 99.1 89.09

19.45 8.22 8.20 99.76 42.16

0.75 0.75 0.75 100.0 100

31.67 18.35 18.25 99.46 57.63
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7
7.1 

7.1.1

38.12hm2

65.04hm2 26.92hm2

7.1.2

54.85 m³ 21.77 m³ 33.08 m³

11.31 m³

11

7.1.3 

983t

943t 40.4t

180 t /(km²•a)

7.1.4

0.89 m³ 18.25 hm2

0.89 hm2 1500m 0.08 hm2 2202

17.77hm2 0.48 hm2 27360 m2 7450m

58 1334m3

95%

97% 1.0 95% 99%

27% 99.4%

98.3% 99.9% 1.11

99.5% 57.6% 6
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GB50434-2008 7-1

7-1

95%
31.47

99.4%
31.67

87%
17.93

98.3%
18.25

1.0
200

1.11
180

95%
21.77

99.9%
21.77

97%
18.25

99.5%
18.35

22%
18.25

57.6%
31.67

7.2

7.2.1

7.2.2

1

2

7.3

1
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100%

2

3

4

GB50434-2008
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8
8.1

1

2

3

4:  

5

6
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