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Abstract 

 

I. Background information 

Hong-Shi River is located at the northeast end of Taitung County, at 

the south end of Huatung Valley, an alluvial plain of Peinan River. 

Hong-Shi River is a tributary of Peinan River with a total drainage area of 

35.65 square kilometers and 10.6 kilometers of main stream length. The 

mainstream of Hong-Shi River flows along the highway no. 9 and 

converges with Guanshan Channel and bound for southwest, then goes 

along with Kanding River and flows into Peinan River. 

II. Scope and purpose 

The total planning scope is 5,471 meters in length including the 

mainstream of Hong-Shi River, 4,990 meter in length, from the converging 

point of Peinan River to the Ron Bridge upon Highway no. 9.  For the 

Nan tributary, the length from the converging point to Degou River upon 

Highway No.9. is 481 meters. 

In considering with the characteristics of the river, existing flood 

prevention facilities, crossing structures and industrial development of the 

river basin, the purpose of this project aims to develop a management plan 

to relieve inundation and maintain the mechanism and natural balance of 

river flow.  

III. Hydrological analysis 

1. Flood discharge 

Based on several return period intervals and peak discharge 

with 24 hours rainfall pattern, the result by using the Triangular 

Unit Hydrograph method is shown in Table. 1. 
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Table 1. River flow adopted result of the project 

 Recurrence Period (year) 
 

Control 
Point 

 
Catchment 

Area A 
(square 

kilometer) 

2 5 10 25 50 100 

92 140 173 217 251  286   
Nan River 
Converge

nce 

13.47 
(6.83) (10.40) (12.87) (16.13) ( 18.63 )  ( 21.20 ) 

24 36 45 56 65  74   
Guanshan 
Channel 

Converge
nce 

3.69 
(6.40) (9.77) (12.10) (15.18) ( 17.54 )  ( 19.97 ) 

74 113 140 175 202  230  Nan River 
pre-Confl

uence 
10.28 

(7.21) (10.97) (13.57) (17.00) ( 19.63 )  ( 22.34 ) 

169 257 318 399 460  524   
Guanshan 
Channel 

Pre-conflu
ence 

23.84 
(7.09) (10.79) (13.35) (16.73) ( 19.31 )  ( 21.98 ) 

201 307 380 477 550  627  Shandian 
Bridge 

29.93 
(6.72) (10.26) (12.70) (15.92) ( 18.39 )  ( 20.93 ) 

224 342 424 532 615  700  Converge
nce 

35.50 
(6.31) (9.64) (11.94) (14.99) ( 17.32 )  ( 19.71 ) 

ps.1.Flow unit cms 

 2.Figures in brackets denote flow ratio cms/km2 

2. Flood level 

Hong-Shi River is a tributary of Peinan River (central 

government administered). The flood level is designed by  25 

years return period peak discharge with one meter freeboard. The 

flow distribution of each control point is as in Fig. 1. 



 

A-3 

Convergence 
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Q
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Fig 1. Flow distribution of Hong-Shi River Basin 

IV. Hydraulic characteristics 

1. River characteristic 

(1) River slope 

The channel slope variation of this project can be 

classified as general concave upward. Upstream slope is 

slightly greater than downstream slope. The average slope of 

Hong-Shi River is 1/100 and 1/90 for Nan River. 

(2) Pattern 

The river width of Hong-Shi River mainstream is about 

40~80 meters and 30~40 meters for Nan River. Since there’s 

only some irrigation tail water discharge into the river, 

therefore, the flow rate is small with the meandering reach.  

(3) Flow route variation 

The flow path variation for each year is no so obvious 

because the river width within scope is not wide and the 

embankment constructions for two sides are completed. 
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Generally speaking, the flow path of Hong-Shi is left skewed 

at the convergence of Nan River and Guanshan channel. 

2. Current status 

HEC-RAS program was applied in this project for hydraulic 

routing and Shocklitsch formula was used to evaluate the 

sediment transportation capacity for each section of the river 

way.  

(1) Section profile 

The river cross section data of Hong-Shi River applied 

in the hydraulic analysis in this study is from the project of 

“Peinan River Large Cross Section Measurement” of Eighth 

River Management Office in 2009.  

(2) Initial water level 

The initial water level applied for the hydraulic analysis 

is the calculated value of normal water depth level of 

Hong-Shi River convergence.  

(3) Manning’s coefficient of roughness 

According to the on-site visit result of the river bed 

vegetation coverage including varieties, distribution and 

density, the Manning n value for this project is 0.03.  

(4) Sediment transportation capacity 

From the current sediment transportation capacity 

analysis result, it is known that for cross sections 1, 2, 8, 10, 

11, 12-1, 14-1, 15 and 17, the sediment transportation 

capacity are over 1,000 kg/sec. under the same flow 

condition, the above sections are more likely to be eroded. 
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For sections 11-2, 15-1, 17-1, 18-1 and 19-1, the sediment 

transportation capacity are under 100kg/sec. Therefore, these 

sections can be considered as easily deposited. 

V. River management plan 

1. River width  

Since the both sides of the river for this project are 

restricted with embankment or revetment. To avoid the 

complicated process of private land requisition, the current river 

width is proposed here(Table 2). 

Table 2. Project river width calculation chart 

 
Main 

Tributary 

 
River Planning 

Section 

 
Project Flow 

Volume 
cms  

 
Relevant river 

wide formula for 
Taiwan   

m  

 
General standard 

for river 
planning in 

Japan 
m  

 
River wide 
porposed in 
this project 

m  

 
Nan River 
(tributary) 

Highway No.9 
Degou Bridge to 

the convergence of 
Hong-Shi River 

217 15~47 28~45 20 

Highway No.9 Ron 
Bridge to the 

convergence of 
Nan River  

175 12~38 24~38 25 

Nan River 
convergence to 

Guanshan Channel 
convergence 

399 27~85 45~71 25 

Guanshan Channel 
convergence to 

Shandian Bridge  
477 32~101 51~82 30~56 

 
Hong-Shi 

River 
(mainstrea

m) 

Shandian Bridge to 
Peinan River 
convergence 

532 35~112 55~89 44~81 
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2. Development of waterway management plan 

(1) Nan River (tributary) 

The planning point started from the existing 

embankment of Degou Bridge upon Highway No.9 till the 

cross section two which connected with the existing 

embankment of Nameless Bridge’s upstream and 

downstream with 20 meters river width.  

(2) Hong-Shi River (mainstream) 

A. Cross section1 to 9 

From the existing embankment of Shandian Bridge 

to Peinan River convergence and connect Peinan River 

waterway management line.   

B. Cross section 9-1 to 17 

From cross section 17, the planning goes along the 

existing embankment, till section 15, the river width will 

be 30 meters and connect to the existing embankment of 

Guotai Bridge’s upstream and downstream. At corss 

section no.13, the river width will be 30 meters and 

merge into the existing embankment then goes along the 

planning line to Shandian Bridge.  

C. Cross section 17-2 to 18 

From cross section 18, the planning line goes along 

the existing embankment until cross section 17. The river 

width will be 30 meters and connect with the existing 

embankment of Defu Bridge’s upstream and downstream 

and goes along with the existing embankment.   
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D. Cross Section 18-1 to 20-1 

The planning line will follow the existing 

embankment. 

3. Management measures 

(1) Nan River (tributary) 

In section 1 and 2, the watercourse enlargement to 20 

meters at the riverbank right and the embankment height 

reinforcement to the riverbank left are suggested. 

(2) Hong-Shi River (mainstream) 

A. Section 1 to 9 

Watercourse collation and reorganization is 

proposed. 

B. Section 9-1 to 17 

The renovation of Guo-Tai Bridge and 

Ming-An Bridge is necessary, section 9-1 to 9-17 

waterway reorganization, right riverbank 

heightening of section 10 to 14 and 15-1 to 16 and 

heightening of section 11-2 to 14 and 15-1 to 16 to 

the riverbank left are recommended. 

C. Section 17-2 to 18 

De-Fu Bridge renovation is needed, right riverbank 

heightening of section 17-2 to 18 and riverbank left of 

section 17-1 to 18 are required. 

D. Cross section 18-1 to 20-1 

This river reach corresponds with the project 
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requirement, no improvement and amendment is 

needed. 

VI. Water management strategy 

The comprehensive water management strategy for this project will 

apply both engineering and non-engineering measures as follows: 

1. Engineering measeures 

(1) Watershed management 

According to the potential debris flow torrent in the 

basin, the water and soil conservation management measures 

includes: 

A. Taitung County DF017: River erosion control is need 

for severely silted waterway. 

B. Taitung County DF021: Serious debris deposition in the 

waterway, after the overall management work by Soil 

and Water Conservation Bureau, the situation has 

relieved.  

C. Taitung County DF018: flood occurs in midstream, 

relevant engineering work is necessary to protect 

farmland. Temples in the upstream is close to the river, 

it is suggested that the authority should learn if there’s 

any violations to the laws and regulations. Water 

conservation should be reinforced to avoid slop land 

disasters.  

D. Taitung DF013: stable in current status, but the 

constrain of waterway in downstream near railroad is 

severe. A sediment area in midstream is suggested to 
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relieve the silting situation at downstream.   

(2) Waterway management  

The existing flood prevention facilities will be evaluated 

and improvement plan will be proposed such as additional 

flood wall installation and embankment renovation. Besides, 

there are four bridges including Wu-Min Bridge upon Nan 

River, Fude Bridge, Guotai and Minan Bridge upon 

Hong-Shi River needs reconstruction.   

(3) Environmental Creation 

The environmental creation of this project includes 

irrigation and drainage, ecology protection and recreational 

function. The goal of the planning is not only to develop 

regional water environment, but also hope to create a 

sustainable water environment. Integrate the diversity 

features of water with landscape, ecology, environment, 

humanity and history.  

2. Non-engineering measures 

(1) Disaster forecast 

A. The authorities should have good grasp of the latest 

extreme weather movement such as typhoon and storm.  

B. The elementary information collected by Soil and Water 

Conservation Bureau on the upstream of Hong-Shi 

River basin is available. It is suggested that the data 

mentioned above can serve as the reference of river 

disaster alert of this area. 
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C. The relevant disaster prevention and reuse authorities 

should put more efforts on the research of rainfall 

monitoring and warning system to improve the accuracy 

of alert issuing. 

(2) Disaster forecast 

A. The authority should establish disaster control center 

When Central Weather Bureau announce the typhoon or 

storm warning.   

B. If the weather forecast shows the rainfall warning, the 

first hand relevant information should be passed to the 

general public immediately to lower the damage and 

harm.  

(3) Disaster response 

The evacuation plan of Hong-Shi River Basin is list in 

table 3.If evacuation of the resident is necessary in certain 

circumstances.  

(4) Land urge management 

At present, there is no urban planning and regional 

planning for this project area. It is suggested that the future 

relevant plan should integrate with this project. For the land 

utilization of high flood risk area, the priority us to ensure the 

smooth of water flow as well as control the purpose of land 

use to lower the damage of flood. 
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Table 3. Evacuation plan of Hong-Shi River Basin  

Borough 
Potential 
flood risk 

area 

Main 
emergency 

refuge  
Capacity Evacuation Route Profile of safety area 

 
Degou 

Borough 

Region 5, 
18,  

8, 9, 23 

Degou 
Recreation 

Center 

189 
families

From Highway no.9 
to Degou Borough 
access road to the 
designated refuge 

Low-lying area with high flood 
risk of Guanshan Channel. The 
safety area is located near Degou 
Elementary School and intensive 
villages.  

Fongcheng 
Borough 

Region 7 
& 8 

Fongcheng 
Recreation 

Center 

45 
families

From Highway no.9 
to Fongcheng 
Borough access road 
to the designated 
refuge 

Low-lying area with high flood 
risk of Hong-Shi River. The safety 
area is located near Tzuchi 
Hospital, Highway Administration 
Office. 

 
Chongfu 
Borough 

 
Chongfu 

Recreation 
Center 

 

From Highway no.9 
to Chongfu Borough 
access road to the 
designated refuge 

Low-lying area with high flood 
risk of Hong-Shi River. The 
safety area is located near 
Guanshan Elementary School, 
vocational school, town hall, 
electric service center, water 
station, health center, senior 
citizen hall, church, temple and 
other facilities.  

 
Lilong 

Borough 

Region 3, 
20, 21 

 
Lilong 

Recreation 
Center 

35 
families

From Mingcheng 
and Shuedong Road 
to the designated 
refuge.  

Low-lying area with high flood 
risk Lilong Drainage. The 
safety area is located near 
Guanshan Railroad Station, 
railroad police office, council 
hall, junior high school library, 
and other facilities.   

Source: Taitung County Potential Flood Risk Area Preservation Plan, Taitung County Government, 
2009.  
 

VII. Environmental creation plan 

Hong-Shi River is located near Guanshan Water-Friendly Park 

where the land in this area is mostly flat farmland. It is considered as 

low-density development environment with the core value of ecology 

resources conservation, utilization and restoration. The goal is not 

only for flood prevention and drainage purposes, but also combines 

natural education, pollution prevention, agricultural irrigation, 

landscaping and recreation together in people’s daily life.  
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1. Upstream of Guotai Bridge 

The upstream of Guotai Bridge is planned to be the 

ecological conservation area. The priority is to conserve and 

restore endangered species. Since Hong-Shi River has no flood 

or drought period, it is a suitable place to breed Aphyocypris 

Kikuchii. Small ponds build with natural materials are necessary 

to this area. Some plants such as Malaianus and Potamogeton 

play the water purification function. 

2. Downstream of Guotai Bridge 

There’s no much space for a water-friendly facility in this 

area. Some energy dissipating concrete block is much higher 

than the normal water level. The excessive pores and undulation 

concrete blocks are the treat to people. Therefore, reasonable fill 

up with sand and gravel will improve safety and landscape.  

3. Shandian Bridge surrounding 

The topography of this river section is mild; the water flow 

is also slow and smooth, a suitable place for water-friendly 

activities. Hence, the installation of a simple stairway at the 

revetment near the platform which link to the riverbed is 

proposed. For safety reason, some stone embedded into the river 

edge may help.   

4. Water-friendly park surrounding 

This part of the river is designated as the natural 

environment observation area. Puddles can be set up for species 

such as Taiwan Carp, cattail, vegetable fern. This area can also 

serve as the habitat for painted snipes and frogs. For educational 
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purposes, an explanation board is necessary  

VIII. Project engineering plan 

1. Project arrangement 

(1) Nan River (tributary) 

The hydraulic analysis result shows that from cross 

section 2 (Nameless Bridge), the river width is insufficient; 

therefore, the revetment renovation between section 1 and 2 

is needed to enlarge the river width. The proposed length of 

the left revetment is 330 meters and 312 meters for the right 

revetment.  

(2) Hong-Shi River (mainstream) 

The current status of cross section 10 to 18 caters the 

need of this project.  

2. Construction expenses 

The land requisition expenses will be NTD$27.75 million 

and the construction expenses will be NTD$22.80 million, the 

total expense of this project will be NTD$50.55 million.  

IX. Economic benefit 

1. Annual Benefit 

(1) Directive benefit 

The direct benefit of this project is 0.57 million.  

(2) Indirect benefit 

After the implementation of the project, the flood 

control capability will be improved and the farmland value 

will be increased. The estimated benefit will be about 25% of 

the direct benefit which will be NTD$0.15 million.   
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(3) Non-quantitative benefit  

After the implementation of this project, the life and 

property will be more secure, the environment and living 

quality will be elevated.  

2. Annual cost 

The annual cost is based on the total construction expense. 

The annual cost includes interest, sinking fund, reserve fund, 

operational and maintenance cost and insurance, the total annual 

cost will be NTD$2.97 million.  

3. Economic evaluation 

The benefit cost ratio of the project is 0.24. After the 

implementation of the project, the land and the crop of both side 

of the river will be more secure. The regional prosperities will be 

elevated and residents’ life and property will be more secure. 

Hence the implementation of this project us urgent.  
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8 B2 B3 3.00 1.80 215.00 0.002 221.83 220.19

9 B3-1 B3-2 1.25 1.60 240.00 0.003 223.03 222.31

10 B3-2 B3 1.20 1.20 225.00 0.007 222.31 220.72

11 B3 B4 3.00 1.80 110.00 0.003 220.19 219.34

12 B4 B5 3.00 1.80 95.00 0.003 219.34 218.62

13 B5 B6 3.00 1.80 110.00 0.003 218.62 217.15

14 B6 B7 3.00 1.80 100.00 0.003 217.15 216.85

15 B7 B8 3.00 1.80 100.00 0.003 216.85 215.54

16 B8-1 B8-2 0.30 0.00 90.00 0.003 225.00 224.77

17 B8-2 B8-3 0.30 0.00 110.00 0.010 224.74 223.61

18 B8-3 B8-4 0.30 0.00 95.00 0.012 223.53 222.41

19 B8-4 B8-5 0.40 0.00 75.00 0.017 222.40 221.16

20 B8-5 B8-6 0.50 0.00 45.00 0.005 220.98 220.78

21 B8-6 B8-7 0.60 0.00 120.00 0.01 220.78 218.65

22 B8-7 B8-8 1.00 0.00 100.00 0.00 218.65 218.30

23 B8-8 B8-9 1.00 0.00 70.00 0.01 218.30 217.87

24 B8-9 B8-10 1.00 0.00 60.00 0.01 217.87 217.35

25 B8-10 B8 1.00 0.00 100.00 0.01 217.25 216.26

26 B8 B9 3.30 1.98 135.00 0.00 215.38 215.04

27 B11 B12 4.55 2.10 240.00 0.00 213.02 211.55

28 B10 B11 4.50 2.10 200.00 0.00 214.42 213.04

29 B9-3 B9 2.00 1.90 190.00 0.01 217.63 215.52

30 B9-1 B9-2 2.00 1.80 310.00 0.01 241.00 224.08

31 B9-2 B9-3 2.00 1.90 240.00 0.01 223.98 217.63

32 B9 B10 4.50 2.10 130.00 0.00 215.04 214.42

33 A3 A4 1.30 1.25 460.00 0.01 228.46 221.90

34 A2 A3 1.30 1.25 300.00 0.01 230.69 228.46

35 A4 A 2.00 1.90 355.00 0.00 221.90 217.04

36 A4-8 A4 2.00 1.80 200.00 0.00 222.34 221.90

37 A4-4 A4-5 0.60 0.00 50.00 0.01 226.43 224.66

38 A4-3 A4-4 0.50 0.00 50.00 0.02 227.76 226.57

39 A4-5 A4-6 1.10 0.00 50.00 0.00 224.66 224.54

40 A4-6 A4-7 1.10 0.00 75.00 0.00 224.54 224.35

41 A4-7 A4-8 1.30 1.30 160.00 0.00 224.28 222.34

42 A4-2 A4-3 0.50 0.00 190.00 0.07 229.09 227.76

http://sewergis.cpami.gov.tw
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Rhinogobius gigas

Sicyopterus japonicus

Rhinogobius candidianus

( ) Acrossocheilus paradoxus 

Candidia barbata

Spinibarbus hollandi

Varicorhinus alticorpus

Zacco pachycephalus

Aphyocypris kikuchii

Hoplobatrachus rugulosus

Fejervarya limnocharis

Lithobates catesbeiana

Hylarana latouchii

Microhyla fissipes

Buergeria japonicus

Polypedates megacephalus

Rhacophorus moltrechti

Buergeria robustus

Bufo melanosticus

Elaphe carinata carinata

Hemidactylus frenatus

Shijimia moorei (Leech 1889)

Megisba malaya sikkima Moore 1884

Lampides boeticus (Linnaeus 1767)

Isoteinon lamprospilus formosanus Fruhstorfer 1911

Pieris rapae crucivora Boisduval 1836

Eurema hecabe (Linnaeus 1758)

Mycalesis zonata Matsumura 1909

Ypthima motschulskyi multistriata Futler 1883

Neope muirheadi nagasawae  Matsumura 1919

Mycalesis perseus blasius(Fabricius 1798)

Elymnias hypermnestra hainana Moore 1878

Melanitis phedima polishana Fruhstorfer 1908

Melanitis leda (Linnaeus 1758)

Euploea mulciber barsine Fruhstorfer 1904

Dravira chrysolora (Fruhstorfer 1908)

Ariadne ariadne pallidior (Fruhstorfer 1899)

Byasa polyeuctes termessus (Fruhstorfer 1908)

Papilio polytes pasikrates Fruhstorfer 1908

http://www.tesri.gov.tw
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( )  

34

CAD 34  

( )  

 

 

 



 

3-2 

 3-1  (1/3) 

  
 

 

 (N) (E) (m) (N) (E) (m)

 

TM97 2547008.937 266635.771 2547048.758 266564.223 

TM67 2547214.184 265807.220 2547254.005 265735.671 1 

 -124001.667 49091.669

203.247

-123961.966 49019.983 

203.561  

TM97 2547134.624 266712.328 2547170.738 266671.580 

TM67 2547339.871 265883.779 2547375.985 265843.030 1-1 

 -123875.843 49167.945

203.293

-123839.797 49127.083 

203.447  

TM97 2547181.665 266756.659 2547218.975 266728.225 

TM67 2547386.912 265928.111 2547424.223 265899.676 2 

 -123828.722 49212.181

205.534

-123791.458 49183.636 

205.529  

TM97 2547340.277 267006.044 2547373.675 266975.527 

TM67 2547545.525 266177.501 2547578.923 266146.984 3 

 -123669.673 49461.299

204.360

-123636.314 49430.695 

204.322  

TM97 2547533.058 267154.978 2547554.219 267115.241 

TM67 2547738.307 266326.439 2547759.468 266286.701 4 

 -123476.584 49609.871

205.793

-123455.481 49570.069 

205.704  

TM97 2547808.525 267284.742 2547825.39 267244.847 

TM67 2548013.775 266456.205 2548030.64 266416.310 5 

 -123200.801 49739.085

208.110

-123183.994 49699.139 

208.151  

TM97 2548176.5 267447.792 2548194.628 267408.084 

TM67 2548381.752 266619.259 2548399.88 266579.550 6 

 -122832.36 49901.466

211.057

-122814.289 49861.706 

211.034  

TM97 2548483.755 267539.761 2548493.711 267496.490 

TM67 2548689.008 266711.230 2548698.964 266667.958 7 

 -122524.785 49992.865

213.275

-122514.894 49949.560 

213.305  

TM97 2548747.04 267599.374 2548747.065 267554.916 

TM67 2548952.294 266770.844 2548952.319 266726.385 8 

 -122261.256 50051.983

215.839

-122261.302 50007.513 

215.140  

TM97 2548870.019 267599.986 2548897.817 267554.935 

TM67 2549075.274 266771.456 2549103.072 266726.404 9 

 -122138.211 50052.355

219.455

-122110.47 50007.240 

216.762  

TM97 2549263.308 267546.623 2549247.215 267498.012 

TM67 2549468.564 266718.092 2549452.471 266669.480 10 

 -121744.805 49998.217

219.488

-121760.981 49949.630 

218.467  



 

3-3 

 3-1  (2/3) 

  
 

 

 (N) (E) (m) (N) (E) (m)
 

TM97 2549406.915 267527.924 2549415.625 267500.110 

TM67 2549612.172 266699.393 2549620.882 266671.578 11 

 -121601.153 49979.240

222.078

-121592.480 49951.406 

222.105  

TM97 2549547.586 267612.184 2549563.613 267585.631 

TM67 2549752.843 266783.655 2549768.871 266757.101 11-1 

 -121460.287 50063.235

223.314

-121444.290 50036.649 

223.317  

TM97 2549754.061 267664.263 2549757.033 267628.441 

TM67 2549959.319 266835.735 2549962.291 266799.912 12 

 -121253.635 50114.914

225.003

-121250.713 50079.085 

225.064  

TM97 2549899.854 267669.965 2549888.536 267632.303 

TM67 2550105.113 266841.437 2550093.795 266803.774 12-1 

 -121107.799 50120.305

225.196

-121119.171 50082.668 

226.229  

TM97 2550045.898 267609.223 2550038.821 267584.557 

TM67 2550251.158 266780.694 2550244.081 266756.027 13 

 -120961.816 50059.246

227.708

-120968.928 50034.597 

227.394  

TM97 2550243.296 267543.827 2550238.567 267513.291 

TM67 2550448.556 266715.296 2550443.827 266684.760 13-1 

 -120764.473 49993.428

230.004

-120769.242 49962.907 

229.728  

TM97 2550312.759 267556.816 2550324.070 267524.537 

TM67 2550518.02 266728.286 2550529.331 266696.006 14 

 -120694.978 50006.266

230.633

-120683.705 49973.968 

229.959  

TM97 2550484.525 267621.281 2550494.870 267593.854 

TM67 2550689.786 266792.752 2550700.131 266765.324 14-1 

 -120523.092 50070.350

232.433

-120512.776 50042.907 

232.464  

TM97 2550631.704 267677.026 2550637.108 267651.408 

TM67 2550836.966 266848.498 2550842.370 266822.880 15 

 -120375.818 50125.760

235.202

-120370.441 50100.139 

235.419  

TM97 2550780.784 267735.236 2550791.312 267707.698 

TM67 2550986.047 266906.709 2550996.575 266879.171 16 

 -120226.651 50183.622

236.348

-120216.149 50156.072 

236.086  
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 3-1  (3/3) 

  
 

 

 (N) (E) (m) (N) (E) (m)

TM97 2550952.046 267821.6 2550960.098 267798.700 

TM67 2551157.309 266993.075 2551165.361 266970.175 17 

 -120055.210 50269.602

238.912

-120047.178 50246.694 

238.541  

TM97 2551064.536 267807.647 2551047.153 267781.75 

TM67 2551269.8 266979.122 2551252.417 266953.224 17-1 

 -119942.669 50255.424

239.267

-119960.091 50229.572 

239.282  

TM97 2551222.242 267659.337 2551203.144 267638.233 

TM67 2551427.506 266830.809 2551408.408 266809.704 18 

 -119785.051 50106.842

241.413

-119804.184 50085.784 

241.190  

TM97 2551297.296 267606.360 2551275.762 267591.952 

TM67 2551502.561 266777.831 2551481.027 266763.422 18-1 

 -119710.024 50053.728

242.600

-119731.586 50039.369 

242.709  

TM97 2551393.663 267485.871 2551367.234 267469.816 

TM67 2551598.928 266657.339 2551572.499 266641.284 19 

 -119613.747 49933.084

244.870

-119640.213 49917.088 

245.736  

TM97 2551408.216 267455.452 2551371.736 267442.736 

TM67 2551613.481 266626.920 2551577.001 266614.203 20 

 -119599.223 49902.646

248.394

-119635.741 49890.007 

248.370  

 

TM97 2551279.24 267630.935 2551298.908 267608.228 

TM67 2551484.505 266802.406 2551504.173 266779.699 1 

 -119728.059 50078.332

241.650

-119708.409 50055.592 

242.606  

TM97 2551562.985 267676.906 2551568.618 267665.525 

TM67 2551768.251 266484.378 2551773.884 266836.997 2 

 -119444.085 50123.711

245.297

-119438.462 50112.323 

245.295  

TM97 2551708.639 267570.515 2551664.205 267556.224 

TM67 2551913.905 266741.985 2551869.471 266727.694 3 

 -119298.473 50017.805

249.213

119342.952 50002.867 

248.722  

TM97 2551718.078 267564.805 2551656.945 267543.952 

TM67 2551923.345 266736.275 2551862.211 266715.421 4 

 -119289.034 50011.336

249.262

-119350.231 49990.614 

249.175  
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0K+224 2  42.86 7.03 203.42  

2K+185 9  50.00 8.49 217.62 1 

2K+719 11  28.08 12.95 220.74 1 

4K+021 15  24.03 5.69 234.11 1 

4K+376 17  15.68 6.05 237.46  

4K+959 19  36.98 5.80 245.07 2 

 

4K+977 20  36.34 13.12 246.95 1 

0K+287 2  8.00 5.00 244.93  

0K+456 3  39.89 5.63 247.28 1 
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98 7 1

7

98 5 18 19

3-3 d30



 

3-6 

0.34~7.6mm d60 1.2~56mm d90 24~180mm

133~422mm 21~79  

 3-3   

 
d10 

(mm) 
d20 

(mm) 
d30 

(mm) 
d40 

(mm)
d50 

(mm)
d60 

(mm)
d70 

(mm)
d80 

(mm)
d90 

(mm) 
(mm) (%)

 

15-1 
0.21 0.74 1.80 4.80 9.50 17.00 32.00 66.00 160.00 256.00 40

 

 
0.70 1.60 2.70 4.80 7.60 14.00 23.00 44.00 76.00 248.00 40

 0.08 0.19 0.34 0.48 0.76 1.20 2.20 6.10 24.00 133.00 79

12 0.18 1.50 5.60 12.00 19.00 36.00 60.00 102.00 180.00 295.00 28

 0.84 2.60 5.80 14.00 35.00 56.00 82.00 102.00 180.00 265.00 27

5 0.18 0.68 1.90 5.20 11.00 22.00 48.00 92.00 180.00 261.00 39

 1.60 4.20 7.60 12.00 16.00 21.00 29.00 42.00 76.00 422.00 21
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TM2_X 
( )

TM2_Y 
( ) ( )

 

1 2200P043   261000 2541149 280 1973~  36

2 2200P049 (3)  262033 2559164 420 1972~  37

3 2200P057   266996 2545136 - 2006~  3

4 2200P006   265713 2549375 231 1950~  53

5 2370P002   272189 2559073 273
1938~1944, 
1950~  

60

6 2200P009   265379 2542454 200
1947~1947, 
1949~1996 

49

7 2200P007   267079 2549838 220 1986~1996 11

8 2370P003   270482 2559071 270
1947~1947, 
1949~2002 

54

9 2200P054    272197 2553536 328
1985~1985, 
1987~1988 

3

10 C0S740    270656 2557773 22 1997~  11

11 C0S760    262296 2552227 2435 1997~  11

12 C1S660    256372 2561174 794 1997~  11

13 2370P032 
 

 
 270477 2562762 272

1987~1990, 
1994~1998 

8

14 2200P037 
13 

 
 

 
258677 2557767 1349 1966~1975 10

15 2200P038 
20 

 
 

 
261925 2552540 1621 1985 1

1.  

(http://gweb.wra.gov.tw/wrweb/)  

2. "-"  

 

( )  

5 4-2

4-2  



 

4-3 

 4-2   

 
 

 
   

 

 
(  

) 

 

 TM2_X
( )

TM2_Y 
( ) ( )

 

 
( / ) 

( ) 

1 
2200 
H007 

  476.16 257849 2533238 151 1955/7 1955~  

2 
2200 
H011 

 

 
 1584.29 263621 2521408 25 1941/8 

1941~1944,
1947~2003,
2005~

 

3 
2200 
H020 

 

(4) 
 638.78 266748 2558617 316 1978/1 1978~  

4 
2200 
H021 

  302 261355 2559233 366 1958/1 
1958~1969,
1981~

 

5 
2200 
H022 

  815.27 266536 2541712 168 2000/9 2000~  

(http://gweb.wra.gov.tw/wrweb/)  
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( )  

4-1

25 (3)

0

(3)

3

4-3

4-3  

 

 

 4-3   

 4-3   

 (3)    

 
15.03 3.76  81.21  100 



 

4-5 

24 48

- ( )

1 24 1.17

2 48 1.05

1.09 1.09

4-4 4-5  

( )  

24

48 4-6 4-7  

Chi-Square Test

Weibull SSE

SE

 

1  Chi-Square Test  

2X 2 2
, 1k rX X

 

 



 4-4  24

(3)

15.03 3.76 81.21 (×1.17)

(mm) (mm) (mm) (mm) (mm)

62 1009 720.0 78.5 699.3 677.6 792.8

63 1017 220.0 255.0 274.7 265.7 310.9

64 0922 386.0 439.0 374.2 378.6 442.9

65 0823 206.0 89.8 261.2 246.1 287.9

66 0724 320.6 321.0 256.0 268.3 313.9

67 0825 101.0 128.5 166.7 155.3 181.7

68 0801 365.0 444.4 342.4 349.9 409.3

69 0918 197.4 203.7 167.5 173.4 202.9

70 0920 310.0 252.4 227.7 241.0 282.0

71 0728 350.0 345.6 273.0 287.5 336.3

72 0724 107.0 85.2 113.3 111.2 130.1

73 0814 115.0 248.5 288.5 260.9 305.2

74 0622 252.5 239.0 199.9 209.4 244.9

75 0517 257.0 220.5 255.0 253.9 297.1

76 0909 541.5 468.1 383.4 410.5 480.3

77 0601 158.5 339.0 163.3 169.6 198.4

78 0911 196.8 230.3 156.0 165.1 193.2

79 0908 188.0 294.7 172.3 179.6 210.1

80 0930 36.0 299.0 265.5 232.4 271.9

81 0921 83.0 138.5 135.5 127.7 149.5

82 0912 156.0 175.0 164.0 163.2 191.0

83 0803 82.0 310.0 296.0 264.5 309.4

84 0830 274.0 302.0 302.5 298.2 348.9

85 0726 326.0 312.5 255.0 268.0 313.5

86 0828 107.0 154.0 118.0 117.8 137.8

87 1015 336.0 356.0 304.0 310.9 363.7

88 0606 401.0 260.5 273.5 292.1 341.8

89 1031 521.0 447.0 417.5 434.2 508.0

90 0926 212.0 19.0 173.5 173.1 202.5

91 0708 61.0 8.5 69.5 65.8 77.0

92 0902 340.0 254.0 235.5 251.9 294.7

93 1203 462.0 329.0 301.5 326.7 382.2

94 0812 376.0 281.0 281.0 295.3 345.4

95 0517 350.0 188.5 198.0 220.4 257.9

96 1126 192.0 72.0 174.5 173.0 202.4

97 0605 90.0 106.0 105.5 103.2 120.7

 ( ) ( )

 4-6



 4-5  48

(3)

15.03 3.76 81.21 (×1.09)

(mm) (mm) (mm) (mm) (mm)

62 1009-1010 980.0 435.3 1097.1 1053.1 1147.8

63 1016-1017 331.0 303.2 326.3 326.1 355.4

64 0922-0923 409.0 484.2 427.2 426.8 465.2

65 0626-0627 326.0 327.6 327.0 326.9 356.3

66 0724-0725 427.6 389.0 322.0 340.5 371.2

67 0825-0826 158.0 175.1 219.2 208.3 227.0

68 0801-0802 581.5 662.2 592.0 593.2 646.6

69 0917-0918 392.4 330.1 302.3 316.9 345.5

70 0920-0921 392.0 422.7 356.6 364.6 397.4

71 0728-0729 484.0 390.0 351.0 372.5 406.0

72 1011-1012 132.0 161.8 124.1 126.8 138.2

73 0813-0814 233.0 375.4 434.7 402.1 438.3

74 0622-0623 314.5 298.3 267.9 276.1 301.0

75 0709-0710 570.0 268.8 378.0 402.4 438.7

76 0909-0910 643.0 584.0 421.9 461.5 503.1

77 0920-0921 303.5 325.1 314.8 313.5 341.7

78 0910-0911 229.8 303.6 182.2 194.2 211.7

79 0907-0908 308.0 565.2 338.8 343.2 374.1

80 0929-0930 36.0 300.0 267.3 233.9 255.0

81 0920-0921 104.0 181.6 173.0 163.0 177.7

82 0912-0913 241.0 239.5 232.8 234.3 255.4

83 0803-0804 381.0 466.0 484.0 467.8 509.9

84 0830-0831 408.0 328.0 323.5 336.4 366.6

85 0725-0726 471.0 558.5 486.5 487.1 530.9

86 0828-0829 150.0 225.0 205.0 197.6 215.3

87 1024-1025 363.0 491.0 491.0 471.8 514.3

88 0605-0606 425.0 450.0 441.5 439.4 478.9

89 0822-0823 799.0 692.5 542.5 587.0 639.8

90 0925-0925 253.0 109.0 239.0 235.9 257.1

91 0707-0708 90.0 8.5 78.0 77.0 84.0

92 0901-0902 455.0 510.0 491.5 486.8 530.6

93 1203-1204 572.0 341.0 316.0 355.4 387.4

94 0812-0813 506.0 312.5 312.5 341.5 372.3

95 0516-0517 398.0 253.5 257.5 278.4 303.5

96 1126-1127 261.0 72.0 240.5 236.8 258.2

97 0922-0923 121.0 155.0 120.5 122.0 132.9

( ) ( )
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 4-6  24  

mm 

( ) 

 
2 5 10 25 50 100 

( ) 290.0 401.6 460.0 522.3 562.5 598.6 

( ) 263.4 385.9 471.2 583.0 669.0 757.1 

( ) 261.4 390.4 480.3 598.2 688.8 781.6 

( ) 250.7 369.7 460.1 581.4 674.9 770.0 

( ) 272.5 388.2 458.7 540.9 597.4 650.3 

( ) 268.2 385.4 463.1 561.2 633.9 706.2 

 

 4-7  48  

mm 

( ) 

 
2  5  10  25  50  100  

( ) 381.5 540.8 624.0 712.7 770.1 821.7 

( ) 340.9 518.0 644.5 813.8 946.1 1083.3

( ) 337.4 523.0 655.8 833.3 972.1 1116.0

( ) 318.8 482.4 615.7 801.4 948.0 1099.4

( ) 360.9 521.4 613.9 715.6 781.8 840.8 

( ) 350.4 517.6 628.3 768.2 872.0 975.0 

 
2

2

1

( )k
i i

i i

n np
X

np
         4-1  

n k ip

in

r

=0.05  

2  SSE SE  



 

4-9 

SSE SE

 
2

1

n

ii
i

S S E X X       4-2  

1
2 2

1

1 n

ii
i

S E X X
n r

     4-3  

n  

r  

iX i  

iX  

24 48

4-8 4-9

24

48

24 48

SE SSE 24

48 4-10

4-4~ 4-5  

 



i XLi~XUi Oi P(X>XUi) Pi Ei

1  0~ 120 1 0.901 0.099 3.55 1.829

2  120~ 240 12 0.654 0.247 8.90 1.081

3  240~ 360 16 0.310 0.344 12.40 1.047

4  360~ 480 4 0.082 0.228 8.19 2.144

5 >480 3 0.082 2.97 1.003

36 36.00 7.105

1  0~ 120 1 0.954 0.040 1.44 0.135

2  120~ 240 12 0.585 0.369 13.29 0.125

3  240~ 360 16 0.249 0.336 12.10 1.257

4  360~ 480 4 0.093 0.156 5.63 0.471

5 >480 3 0.093 3.33 0.034

36 35.79 2.021

1  0~ 120 1 0.926 0.067 2.40 0.813

2  120~ 240 12 0.529 0.397 14.30 0.371

3  240~ 360 16 0.224 0.305 10.98 2.298

4  360~ 480 4 0.086 0.138 4.96 0.187

5 >480 3 0.086 3.11 0.012

36 35.75 3.681

1  0~ 120 1 0.996 0.001 0.02 49.567

2  120~ 240 12 0.568 0.428 15.39 0.748

3  240~ 360 16 0.239 0.329 11.83 1.468

4  360~ 480 4 0.090 0.149 5.37 0.351

5 >480 3 0.000 0.090 3.23 0.016

36 35.85 52.15

1  0~ 120 1 0.966 0.020 0.73 0.100

2  120~ 240 12 0.543 0.423 15.21 0.678

3  240~ 360 16 0.224 0.319 11.50 1.765

4  360~ 480 4 0.091 0.133 4.78 0.128

5 >480 3 0.000 0.091 3.27 0.067

36 35.48 2.74

1  0~ 120 1 0.944 0.053 1.91 0.434

2  120~ 240 12 0.604 0.340 12.24 0.005

3  240~ 360 16 0.254 0.350 12.60 0.918

4  360~ 480 4 0.087 0.167 6.01 0.671

5 >480 3 0.000 0.087 3.14 0.017

36 35.89 2.04

45065 4.82

51970 5.30

56404 5.52

( )

 X2

5.99

7.81

( )

( )

 ( )

7.81

5.99

 ( )

( )

 4-8  24

7.81

SSE SE

39054 4.49

388054 14.49

5.99

80344 6.44

 4-10



i XLi~XUi Oi P(X>XUi) Pi Ei

1  0~ 150 3 0.883 0.117 4.22 0.352

2  150~ 300 8 0.665 0.218 7.86 0.002

3  300~ 450 15 0.367 0.297 10.71 1.720

4  450~ 600 7 0.135 0.232 8.36 0.222

5 >600 3 0.135 4.85 0.821

36 36.00 3.117

1  0~ 150 3 0.898 0.087 3.13 0.006

2  150~ 300 8 0.556 0.343 12.33 1.521

3  300~ 450 15 0.289 0.267 9.60 3.032

4  450~ 600 7 0.143 0.146 5.26 0.576

5 >600 3 0.143 5.16 1.050

36 35.48 6.186

1  0~ 150 3 0.420 0.450 16.20 10.757

2  150~ 300 8 0.255 0.165 5.92 0.728

3  300~ 450 15 0.166 0.089 3.21 43.333

4  450~ 600 7 0.109 0.057 2.05 11.990

5 >600 3 0.109 3.93 1.132

36 31.31 67.942

1  0~ 150 3 0.958 0.039 1.39 1.876

2  150~ 300 8 0.588 0.370 13.33 2.134

3  300~ 450 15 0.287 0.301 10.83 1.609

4  450~ 600 7 0.126 0.161 5.80 0.249

5 >600 3 0.126 4.53 0.561

36 35.88 6.43

1  0~ 150 3 0.931 0.034 1.24 2.501

2  150~ 300 8 0.466 0.465 16.75 4.571

3  300~ 450 15 0.223 0.243 8.73 4.499

4  450~ 600 7 0.115 0.108 3.90 2.462

5 >600 3 0.115 4.16 0.648

36 34.78 14.68

1  0~ 150 3 0.922 0.076 2.73 0.027

2  150~ 300 8 0.618 0.304 10.95 0.794

3  300~ 450 15 0.302 0.316 11.36 1.164

4  450~ 600 7 0.125 0.177 6.38 0.061

5 >600 3 0.000 0.125 4.49 0.510

36 35.90 2.56

5.99

5.99

7.81

7.81

( )

( )

( )

 X
2

5.99

7.81

( )

 (

)

 (

)

SSE SE

204814 10.29

112361 7.62

812783 20.97

 4-9  48

129164 8.17

155986 9.18

173277 9.68

 4-11
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 4-10  24 48  

 2 5 10 25 50 100 

24 mm  263.4 385.9 471.2 583.0 669.0 757.1 

48 mm  340.9 518.0 644.5 813.8 946.1 1083.3
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1 1995/08/30  1996/07/25-26  

2 1998/10/15  1998/10/24-25  

3 1999/06/06  1999/06/05-06  

4 2000/10/31  2000/08/22-23  

5 2004/12/03  2003/09/01-02  

6 2005/08/12  2004/12/03-04  
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92 3 Horner

a b c 4-15 4-14

1 3

D=0.4hr 25 24

48 4-10 4-11

 

 4-15  (3) Horner  

 a b c 

2  262.234 5.751 0.4115 

5  299.305 -0.342 0.3802 

10  329.914 -1.537 0.3677 

25  359.788 -3.514 0.3519 

50  387.432 -4.113 0.3445 

100  411.392 -4.687 0.3368 
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6.3

AIC
Qp           4-9  

 

Qp  cms  

C   

I  mm/hr  

A  km2  
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I 3 Horner

C C

24 3.0 mm/hr

4-16  

2   

 

SCS  

Qp  0.208 × A × Re/Tp     4-10  

Tp  /2  0.6Tc      4-11  

Tr  1.67Tp        4-12  

 

Qp= (cms)  

A = (km2) 

Re = (mm) 

Tp = (hr) 

Tc = (hr) 

D = (hr) 

Tr = (hr)  
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( ) 
 

2  5  10  25  50  100  

 C 0.74 0.82 0.85 0.88 0.89  0.91 

 I  

(mm/hr) 
39.23 52.21 60.64 71.19  78.95  86.67 

 A  

(km2 )  
13.47 

   

 

 

(CMS) 
108.6 159.8 192.9 234.0  264.0  293.7 

 I  

(mm/hr) 
33.35 44.45 51.59 60.46  66.95  73.37 

 A 

 (km2 )  
3.69 

 

 

 

 
 

(CMS) 
25.3 37.3 45.0 54.4 61.3  68.1 

 

(mm/hr) 
45.10 60.13 70.01 82.47  91.69  100.90 

 

(km2 ) 
10.28 

 

 

 

(CMS) 
95.3 140.4 170.0 206.9  234.0  260.9 

 

(mm/hr) 
43.79 58.35 67.89 79.91  88.78  97.63 

 

(km2 ) 
23.84 

 

 

 
 

(CMS) 
214.6 316.1 382.3 464.8  525.4  585.5 

 

(mm/hr) 
37.01 49.26 57.19 67.08  74.34  81.55 

 

(km2 ) 
29.93   

 

(CMS) 
227.7 335.0 404.3 489.9  552.3  614.0 

 

(mm/hr) 
32.16 42.89 49.79 58.33  64.58  70.75 

 

(km2 ) 
35.50  

 

 

 

(CMS) 
234.6 346.0 417.5 505.3  569.1  631.8 
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A(Km2) L(Km) Tc(hr) D (hr) 

 

Tp (hr) 

 

Qp(cms) Tb(hr) 

 13.47  6.10  1.62  0.40  1.17  23.95  3.12  
 

  

 
3.69  6.50  2.38  0.40  1.63  4.71  4.35  

 10.28  5.40  1.14  0.40  0.89  24.03  2.38  

 

 
23.84  5.70  1.23  0.40  0.94  52.75  2.51  

 29.93  7.90  1.86  0.40  1.32  47.16  3.52  

 

 

 35.50  10.60 2.59  0.40  1.76  41.95  4.70  
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A 

( ) 
 

2 5 10 25 50 100 

- - 79.04 121.34 150.49 189.07 218.56 248.93  

 
13.47  

- - 75.32 120.43 152.59 195.86 229.41 264.30 

- - 22.61 34.62 42.89 53.84  62.22  70.84  

 
3.69  

- - 21.44 34.19 43.27 55.51  64.99  74.84 

- - 60.98 93.61 116.09 145.85 168.60 192.02  

 
10.28  

- - 58.18 93.01 117.83 151.25 177.15 204.08 

- - 139.38 214.09 265.57 333.71 385.78 439.41  

 
23.84  

- - 133.02 212.77 269.63 346.15 405.47 467.16 

- - 162.96 250.99 311.66 391.98 453.35 516.54 
 29.93  

- - 155.95 250.13 317.35 407.70 477.80 550.71 

- - 183.35 283.08 351.81 442.79 512.30 583.79 
 35.50  

- - 176.60 283.88 360.46 463.40 543.24 626.33 

 1. - -  24  

 2. - -  48  
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U(1,t)U(1,t)

0

50

100

150

200

250

300

350

400

450

0 5 10 15 20 25 30 35 40

 (hr)

 (
cm

s)

T=25 D=1  

 4-26   



2 5 10 25 50 100
108.61 159.78 192.94 233.99 263.99 293.68

- - 91.95 140.12 173.37 217.29 250.92 285.58
- - 86.44 137.26 173.42 222.19 259.96 299.18

H- - 103.86 148.82 178.36 216.23 245.30 273.85
H- - 87.91 128.52 156.42 191.28 219.03 246.27

79.04 121.34 150.49 189.07 218.56 248.93
75.32 120.43 152.59 195.86 229.41 264.30
25.29 37.27 44.97 54.44 61.32 68.10

- - 23.60 36.06 44.66 56.03 64.72 73.69
- - 22.37 35.62 45.05 57.75 67.60 77.83

H- - 24.66 35.59 42.86 52.17 59.35 66.44
H- - 20.82 30.68 37.53 46.11 52.60 59.70

22.61 34.62 42.89 53.84 62.22 70.84
21.44 34.19 43.27 55.51 64.99 74.84
95.28 140.44 170.00 206.87 233.98 260.93

- - 74.12 112.81 139.53 174.80 201.81 229.65
- - 68.72 109.06 137.74 176.44 206.43 237.55

H- - 90.29 129.00 154.48 186.52 211.22 235.40
H- - 76.56 111.54 13536.00 165.10 188.71 211.80

60.98 93.61 116.09 145.85 168.60 192.02
58.18 93.01 117.83 151.25 177.15 204.08

214.57 316.05 382.32 464.81 525.39 585.53
- - 169.05 257.33 318.29 398.75 460.38 523.90
- - 157.47 249.79 315.42 404.04 472.66 543.88

H- - 203.16 290.06 346.83 419.56 475.32 529.86
H- - 172.21 250.78 304.41 371.37 424.60 476.72

139.38 214.09 265.57 333.71 385.78 439.41
133.02 212.77 269.63 346.15 405.47 467.16
227.66 334.98 404.30 489.90 552.33 614.02

- - 201.27 307.07 380.10 476.56 550.40 626.51
- - 189.90 301.87 381.57 489.04 572.28 658.72

H- - 220.72 316.92 380.51 461.90 524.57 586.25
H- - 186.63 273.52 333.48 408.47 468.29 527.05

162.96 250.99 311.66 391.98 453.35 516.54
155.95 250.13 317.35 407.70 477.80 550.71
234.62 345.98 417.47 505.30 569.05 631.82

- - 223.84 342.32 424.01 532.08 614.69 699.87
- - 211.99 337.71 427.25 547.88 641.33 738.49

H- - 229.63 332.22 400.57 488.24 555.79 622.61
H- - 193.71 286.33 350.66 431.36 495.85 559.41

183.35 283.08 351.81 442.79 512.30 583.79
176.60 283.88 360.46 463.40 543.24 626.33

1. - -  24

2. - -  48

3.H- -  Horner 24

4.H- -  Horner 48

5. - -  24

6. - -  48

3.69

29.93

35.50

10.28

23.84
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 4-24   

( ) 
 

A

( ) 2 5 10 25 50 100 

92 140 173 217 251  286   

 
13.47 

(6.83) (10.40) (12.87) (16.13) ( 18.63 )  ( 21.20 ) 

24 36 45 56 65  74   

 
3.69 

(6.40) (9.77) (12.10) (15.18) ( 17.54 )  ( 19.97 ) 

74 113 140 175 202  230   

 
10.28 

(7.21) (10.97) (13.57) (17.00) ( 19.63 )  ( 22.34 ) 

169 257 318 399 460  524   

 
23.84 

(7.09) (10.79) (13.35) (16.73) ( 19.31 )  ( 21.98 ) 

201 307 380 477 550  627  
 29.93 

(6.72) (10.26) (12.70) (15.92) ( 18.39 )  ( 20.93 ) 

224 342 424 532 615  700  
 35.50 

(6.31) (9.64) (11.94) (14.99) ( 17.32 )  ( 19.71 ) 
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HEC-RAS

Shocklitsch

 

( )  

1   

98

 

2   

88

5

Hec-Ras

5-1

0.012  

 5-1   
 

 2 5 10 25 50 100 

5  197.98 198.97 199.18 199.38 199.55 199.70

 198.77 199.13 199.37 199.67 199.88 200.10

 198.77 199.13 199.37 199.67 199.88 200.10
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3   

 

(1) n 

 

A Lane & Carlson  

     n=0.015D75
1/6       5-1  

B San Luis  

     n=0.0142D75
1/6       5-2  

C Einstein  

    n=0.0132D65
1/6       5-3  

D  Bray  

    n=0.0163D65
0.179       5-4  

E Strickler  

  n=0.015D50
1/6        5-5  

 

D50 D65 D75 50% 65%

75%  

5-1~5-5

5-2

Strickler Bray
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 5-2  n  

 Lane & Carlson San Luis Einstein Bray Strickler 

15-1 0.029 0.027 0.024 0.029 0.022 

18-1 0.027 0.025 0.023 0.027 0.021 

 0.019 0.018 0.016 0.018 0.014 

12 0.031 0.030 0.027 0.033 0.025 

 0.032 0.030 0.029 0.035 0.027 

5 0.030 0.029 0.026 0.031 0.022 

 0.027 0.026 0.024 0.029 0.024 

 

(2) 

n n

Open Channel Hydraulics

5-3  

 5-3  n  

n  
 

   

1.     

(1)  0.016 0.018 0.020 

(2)  0.023 0.025 0.030 

2.     

(1)     

 0.025 0.030 0.033 

(2)     

  0.025 0.030 0.035 

  0.030 0.035 0.050 

Chow VT. 1959 , Open Channel Hydraulics, McGraw-Hill, New York. 
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(3)  

n

n 0.03  
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Hydrologic Center, U.S. Army Corps of 

Engineers  HEC-RAS 
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98

HEC-RAS

5-5 5-6

25 5-4

 

6   

5-7 5-8

Q25 17

3 11-1~11-2 12-1~14-1 15-1~16

17-2~18-1

Q25 2

1~ 2-1

Q25  

( )  

1   

 



 5-5  

(m)
(m

2)
m

(m/sec)

Q100 Q50 Q10 Q5 Q2

1 0 199.67 82.47 42.14 6.45 0.016 1.47 200.10 199.88 199.37 199.13 198.77

1-1 154 202.25 111.23 47.44 4.78 0.007 1.00 202.75 202.50 201.89 201.59 201.10

2 224 202.15 86.97 36.52 6.12 0.011 1.27 202.70 202.43 201.77 201.45 201.68

2-1 232 203.02 110.45 38.69 4.82 0.005 0.91 203.72 203.40 202.57 202.16 201.59

3 520 204.62 153.41 44.33 3.47 0.002 0.60 205.25 204.95 204.09 203.68 202.95

4 757 205.10 105.43 40.53 5.05 0.007 1.00 205.64 205.37 204.71 204.40 203.89

5 1,060 206.96 100.29 39.27 5.30 0.008 1.06 207.43 207.20 206.83 206.54 206.05

6 1,463 210.08 104.76 39.94 5.08 0.007 1.00 210.63 210.36 209.70 209.38 208.86

7 1,800 212.05 93.51 38.50 5.69 0.010 1.17 212.52 212.29 211.72 211.46 211.24

8 2,048 214.66 105.38 40.58 5.05 0.007 1.00 215.23 214.93 214.28 213.96 213.45

9 2,185 215.46 98.63 45.86 5.39 0.010 1.17 215.90 215.69 215.14 214.89 214.47

9-1 2,197 216.01 132.02 43.13 4.03 0.004 0.74 216.64 216.33 215.57 215.21 214.64

10 2,563 218.52 74.25 38.74 6.42 0.016 1.48 218.78 218.64 218.22 218.00 217.71

11 2,719 220.55 58.57 23.92 8.14 0.022 1.66 221.19 220.85 220.48 220.27 219.73

11-2 2,732 224.23 170.30 34.87 2.92 0.001 0.40 224.80 224.47 222.62 221.58 220.64

11-1 2,888 224.08 106.48 31.01 4.48 0.004 0.77 224.60 224.29 223.09 222.73 222.14

12 3,096 224.80 80.80 34.64 5.90 0.011 1.23 225.23 225.03 224.47 224.14 223.58

12-1 3,235 226.18 72.00 31.52 6.62 0.014 1.40 226.57 226.37 225.92 225.69 225.40

13 3,393 228.37 82.63 25.66 5.77 0.008 1.03 229.08 228.74 227.83 227.40 226.65

13-1 3,603 230.12 75.76 29.26 6.30 0.012 1.25 230.57 230.35 229.79 229.52 229.13

14 3,682 231.25 84.03 25.47 5.68 0.007 1.00 231.91 231.58 230.78 230.37 229.71

14-1 3,866 232.48 73.62 28.23 6.48 0.013 1.28 232.88 232.68 232.09 231.67 231.15

15 4,021 234.11 55.32 23.89 8.62 0.026 1.81 234.67 234.39 234.00 233.94 233.53

15-1 4,027 237.60 143.67 25.52 3.32 0.002 0.45 238.43 238.02 236.21 235.11 234.09

16 4,183 237.75 120.26 28.51 3.97 0.003 0.62 235.89 235.82 235.57 235.36 234.58

17 4,376 238.35 51.99 15.39 9.17 0.022 1.59 240.51 239.28 237.63 237.17 237.50

17-2 4,383 242.80 147.11 21.85 3.24 0.001 0.40 243.07 242.76 242.04 241.34 238.29

17-1 4,486 243.23 195.25 31.19 2.04 0.000 0.26 244.00 243.36 242.39 241.64 239.03

18 4,700 243.01 99.32 23.53 4.02 0.003 0.62 243.11 243.05 242.16 241.33 240.41

18-1 4,790 243.84 85.59 23.76 2.04 0.001 0.34 244.52 244.15 243.02 242.39 241.61

19 4,945 243.84 43.10 25.50 4.06 0.008 1.00 244.43 244.02 243.60 243.40 243.07

19-1 4,959 244.39 62.35 31.13 2.81 0.003 0.63 244.85 244.62 244.08 243.11 242.82

20 4,977 244.11 38.43 29.96 4.55 0.015 1.28 244.40 244.25 243.91 243.75 243.41

20-1 4,990 244.62 46.11 31.79 3.80 0.009 1.01 244.91 244.77 244.41 244.24 243.96

Q25 m

(m)

 5-15



 

5-16 

 5-6   

Q25 m

(m)  

m)
(m2)

 

(m)
(m/sec)

Q100 Q50 Q10 Q5 Q2 

1 0  243.79 99.06 26.84 2.19 0.001 0.36 244.45 244.09 242.97 242.34 241.55 

2 287 245.84 34.20 11.33 6.35 0.015 1.17 246.85 246.51 245.13 245.24 244.40 

2-1 293 247.65 57.30 12.75 3.79 0.004 0.57 248.48 248.02 246.72 246.31 244.72 

3 456 248.50 125.50 60.81 1.75 0.001 0.32 249.51 248.98 247.64 247.14 245.74 

3-1 463 248.48 112.83 38.35 1.92 0.001 0.36 249.50 248.96 247.61 247.11 246.08 

4 465 248.48 108.51 42.21 2.00 0.001 0.40 249.49 248.96 247.60 247.09 246.34 

4-1 481 248.48 100.01 33.42 2.17 0.001 0.40 249.45 248.94 247.62 247.15 246.68 

 





1 0 199.67 203.25 3.58 203.56 3.89

1-1 154 202.25 203.29 1.04 203.45 1.19

2 224 202.15 205.53 3.38 205.53 3.38

2-1 232 203.02 205.55 2.53 205.56 2.54

3 520 204.62 204.36 -0.26 204.32 -0.30 

4 757 205.10 205.79 0.69 205.70 0.60

5 1,060 206.96 208.11 1.15 208.15 1.19

6 1,463 210.08 211.06 0.98 211.03 0.95

7 1,800 212.05 213.27 1.22 213.30 1.25

8 2,048 214.66 215.84 1.18 215.14 0.48

9 2,185 215.46 219.45 3.99 216.76 1.30

9-1 2,197 216.01 219.43 3.42 219.44 3.43

10 2,563 218.52 219.49 0.97 218.48 -0.04 

11 2,719 220.55 222.08 1.53 222.10 1.55

11-2 2,732 224.23 221.98 -2.25 222.05 -2.18 

11-1 2,888 224.08 223.31 -0.77 223.32 -0.76 

12 3,096 224.80 225.00 0.20 225.06 0.26

12-1 3,235 226.18 225.20 -0.99 226.23 0.05

13 3,393 228.37 227.71 -0.66 227.39 -0.98 

13-1 3,603 230.12 230.00 -0.12 229.73 -0.39 

14 3,682 231.25 230.63 -0.62 229.96 -1.29 

14-1 3,866 232.48 232.43 -0.05 232.46 -0.02 

15 4,021 234.11 235.20 1.09 235.42 1.31

15-1 4,027 237.60 235.20 -2.40 235.19 -2.41 

16 4,183 237.75 236.35 -1.40 236.09 -1.66 

17 4,376 238.35 238.91 0.56 238.54 0.19

17-2 4,383 242.80 238.97 -3.83 238.70 -4.10 

17-1 4,486 243.23 239.27 -3.96 239.28 -3.95 

18 4,700 243.01 241.41 -1.60 241.19 -1.82 

18-1 4,790 243.84 242.60 -1.24 242.71 -1.13 

19 4,945 243.84 244.87 1.03 245.74 1.90

19-1 4,959 244.39 246.46 2.07 246.11 1.72

20 4,977 244.11 248.39 4.28 248.37 4.26

20-1 4,990 244.62 248.26 3.64 248.27 3.65

1 0 243.79 241.65 -2.14 242.61 -1.18 

2 287 245.84 245.30 -0.54 245.30 -0.55 

2-1 293 247.65 245.34 -2.31 245.52 -2.13 

3 456 248.50 249.21 0.71 248.72 0.22

3-1 463 248.48 249.10 0.62 248.75 0.27

4 465 248.48 249.26 0.78 249.18 0.70

4-1 481 248.48 249.93 1.45 249.94 1.46

(3)

(m)

(1)-(3)

(m)(m)

(1)

(m)

(2)

(m)

(1)-(2)

(m)
1.0m 1.0m
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5-20 

Schoklitsch,Meyer-Peter,Muller,Parker,Klingeman,McLean

Schoklitsch

Schoklitsch

25 5-9

 

Schoklitsch  

0

3/2

e0.5s Bq-QS
d

7,000
G         5-20  

4/3

e0 S0.0000194dq         5-21  

 Gs = kg/sec  

 Q = cms  

 Se=  

 B = m  

 d = mm d50 

 

 q0= m3 sec m  

 

 

 



 5-9  

(m)

Q

(cms)

d50

(mm) (Se)

q0

(m3/sec/m) m)

GS

(kg/sec)

1 0 532 16 0.01595 0.08 42.14 1,863

1-1 154 532 16 0.00678 0.24 47.44 509

2 224 532 16 0.01113 0.12 36.52 1,084

2-1 232 532 16 0.00546 0.32 38.69 367

3 520 532 11 0.00230 0.70 44.33 117

4 757 532 11 0.00706 0.16 40.53 658

5 1,060 532 11 0.00789 0.14 39.27 780

6 1,463 532 11 0.00698 0.16 39.94 646

7 1,800 532 11 0.01029 0.10 38.50 1,164

8 2,048 532 35 0.00696 0.51 40.58 351

9 2,185 532 35 0.00983 0.32 45.86 597

9-1 2,197 532 35 0.00363 1.22 43.13 124

10 2,563 477 35 0.01628 0.16 38.74 1,157

11 2,719 477 35 0.02171 0.11 23.92 1,796

11-2 2,732 477 19 0.00096 3.90 34.87 16

11-1 2,888 477 19 0.00412 0.56 31.01 195

12 3,096 477 19 0.01088 0.15 34.64 860

12-1 3,235 477 19 0.01406 0.11 31.52 1,268

13 3,393 477 19 0.00763 0.25 25.66 504

13-1 3,603 477 19 0.01190 0.14 29.26 987

14 3,682 477 19 0.00725 0.26 25.47 466

14-1 3,866 477 9.5 0.01302 0.06 28.23 1,604

15 4,021 477 9.5 0.02616 0.02 23.89 4,579

15-1 4,027 477 9.5 0.00156 1.02 25.52 63

16 4,183 477 0.76 0.00262 0.04 28.51 513

17 4,376 477 0.76 0.02170 0.00 15.39 12,246

17-2 4,383 477 0.76 0.00145 0.09 21.85 210

17-1 4,486 399 7.6 0.00047 4.01 31.19 7

18 4,700 399 7.6 0.00281 0.37 23.53 147

18-1 4,790 175 7.6 0.00085 1.82 23.76 8

19 4,945 175 7.6 0.00848 0.09 25.50 343

19-1 4,959 175 7.6 0.00324 0.31 31.13 77

20 4,977 175 7.6 0.01543 0.04 29.96 846

20-1 4,990 175 7.6 0.00904 0.08 31.79 377
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 6-1   

  
 

cms  

 

 

m  

 

 

m  

 

 

m  

9 ~ 

 
175 12~38 24~38 25 

~  

 
399 27~85 45~71 25  

~ 

 
477 32~101 51~82 30~56  

   

 

~ 

 
532 35~112 55~89 44~81  

 
9  ~ 

 
217 15~47 28~45 20  

1   

28

S>1/140

 

  B=0.133Q0.963    6-1  

  B=0.265Q0.963    6-2  

  B=0.084Q0.963    6-3  

R=0.90  

2   

 

B=(0.5~0.8)Q0.75         6-4  
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B (m) 

Q (cms) 

 

( )  

 

1   

20 2

9

2   

(1) 1 9  

Q25

 

(2) 9-1 17  

30 56

15 13

30

17
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15 30

13 30

 

(3) 17-2 18  

17

25

21

18

17 25

 

(4) 9 18-1 20-1  

 

( )  

 

1   

20 1~ 2

20

 



 

6-5 

2  

(1) 1 9  

6-1  

 

6-1   

(2) 9-1 17  

9-1

17 10~14

15-1~16

11-2~14 15-1~16

 



 

6-6 

(3) 17-2 18  

17-2~18

17-1~18

 

(4) 9 18-1 20-1  

 

( )  

1.0  

( )  

HEC-RAS

6-2 6-3

6-4 6-2  

 6-2  (1/2) 

Q25 m

(m)
(m)

(m2)

 

m
(m/sec)

Q100 Q50 Q10 Q5 Q2 

1 0 199.26 87.55 42.06 6.08 0.013 1.34 199.69 199.48 198.97 198.73 198.36 

1-1 154 201.38 107.53 43.19 4.95 0.007 1.00 201.93 201.66 201.00 200.67 200.11 

2 224 202.32 150.07 43.35 3.54 0.003 0.61 202.89 202.61 201.89 201.53 200.90 

2-1 232 202.41 158.15 44.14 3.36 0.002 0.57 203.00 202.71 201.97 201.59 200.96 

3 520 203.00 112.11 42.49 4.75 0.006 0.93 203.20 203.30 202.58 202.24 201.74 
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 6-2  (2/2) 

Q25 m

(m)
(m)

(m2)

 

m
(m/sec)

Q100 Q50 Q10 Q5 Q2 

4 757 204.61 104.84 40.02 5.07 0.007 1.00 205.13 204.86 204.24 203.93 203.52 

5 1,060 206.70 104.70 39.01 5.08 0.007 0.99 207.16 206.92 206.36 206.07 205.52 

6 1,463 209.50 104.11 38.98 5.11 0.007 1.00 210.05 209.78 209.11 208.79 208.33 

7 1,800 211.34 90.06 38.24 5.91 0.011 1.23 211.79 211.57 211.02 210.77 210.36 

8 2,048 214.12 104.64 39.64 5.08 0.007 1.00 214.66 214.39 213.73 213.40 212.89 

9 2,185 214.51 84.70 44.38 6.28 0.016 1.45 214.91 214.71 214.23 214.00 213.63 

9-1 2,197 215.94 131.68 43.02 4.04 0.004 0.74 216.56 216.25 215.50 215.14 214.56 

10 2,563 217.58 60.48 37.82 7.89 0.032 1.99 217.93 217.74 217.36 217.19 216.92 

11 2,719 221.47 86.77 28.12 5.50 0.007 1.00 222.35 221.79 220.87 220.46 219.79 

11-2 2,732 221.84 95.85 27.77 4.98 0.005 0.85 222.51 222.43 221.38 220.91 220.19 

11-1 2,888 222.40 81.33 29.65 5.86 0.009 1.13 223.00 222.69 221.99 221.67 221.18 

12 3,096 224.53 92.43 34.08 5.16 0.007 1.00 225.12 224.82 224.09 223.76 223.23 

12-1 3,235 224.94 68.19 37.50 7.00 0.022 1.66 225.27 225.10 224.73 224.55 224.28 

13 3,393 227.76 84.19 25.66 5.67 0.007 1.00 228.42 228.09 227.24 226.84 226.19 

13-1 3,603 229.54 97.75 28.90 4.88 0.005 0.85 230.31 229.91 229.02 228.61 227.96 

14 3,682 230.15 107.52 32.91 4.44 0.004 0.78 230.95 230.54 229.60 229.17 228.51 

14-1 3,866 230.73 63.33 27.12 7.53 0.020 1.57 231.17 230.95 230.42 230.18 229.78 

15 4,021 233.74 67.93 24.18 7.02 0.014 1.34 234.41 234.07 233.30 232.97 232.45 

15-1 4,027 234.12 71.98 24.21 6.63 0.011 1.23 234.82 234.46 233.65 233.28 232.73 

16 4,183 236.27 87.15 28.51 5.47 0.007 1.00 236.87 236.57 235.77 235.38 234.73 

17 4,376 237.00 70.98 24.39 6.72 0.013 1.26 237.64 237.85 236.52 236.15 235.62 

17-2 4,383 236.99 68.32 24.38 6.98 0.014 1.33 237.70 237.34 236.52 236.17 235.61 

17-1 4,486 239.13 74.05 24.92 5.39 0.008 1.00 239.69 239.41 238.70 238.35 237.79 

18 4,700 240.78 74.00 24.78 5.39 0.008 1.00 241.38 241.08 240.14 239.70 239.11 

18-1 4,790 241.53 32.97 20.18 5.31 0.014 1.33 243.19 242.74 241.28 241.07 240.74 

19 4,945 243.84 43.10 25.50 4.06 0.008 1.00 244.19 244.02 243.60 243.40 243.07 

19-1 4,959 244.39 62.35 31.13 2.81 0.003 0.63 244.84 244.62 244.08 243.11 242.82 

20 4,977 244.11 38.43 29.96 4.55 0.015 1.28 244.40 244.25 243.91 243.74 243.41 

20-1 4,990 244.62 46.11 31.79 3.80 0.009 1.01 244.91 244.77 244.41 244.24 243.96 
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 6-3   

Q25 m

(m)  

m)

 

(m2)
 

(m)
(m/sec)

Q100 Q50 Q10 Q5 Q2 

1 0  242.06 52.75  26.18  4.11 0.007 0.93 243.04 242.57 241.65 241.40 240.99 

2 287  244.00 43.25  16.85  5.02 0.009 1.00 244.52 244.26 243.76 243.51 243.10 

2-1 293  244.60 55.95  17.64  3.88 0.004 0.70 245.23 244.91 244.16 243.82 243.29 

3 456  246.31 42.89  35.74  5.06 0.019 1.47 246.58 246.44 246.13 245.98 245.74 

3-1 463  246.72 48.09  36.01  4.51 0.013 1.25 247.01 246.86 246.52 246.36 246.08 

4 465  247.08 55.54  35.73  3.91 0.008 1.00 247.40 247.24 246.84 246.65 246.34 

4-1 481  247.42 65.29  32.31  3.32 0.004 0.75 247.70 247.57 247.20 247.01 246.68 

 

6-4 1 7

9 10 12-1 14-1~17-2 1,000kg/sec

2-1 19-1

100kg/sec

6-3 6-4  

 



 6-4  

(m)

Q

(cms)

d50

(mm) (Se)

q0

(m3/sec/m) m)

GS

(kg/sec)

1 0 532 16 0.01309 0.10 42.06 1,383

1-1 154 532 16 0.00679 0.24 43.19 510

2 224 532 16 0.00256 0.89 43.35 112

2-1 232 532 16 0.00224 1.06 44.14 90

3 520 532 11 0.00608 0.19 42.49 523

4 757 532 11 0.00700 0.16 40.02 649

5 1,060 532 11 0.00684 0.16 39.01 627

6 1,463 532 11 0.00697 0.16 38.98 646

7 1,800 532 11 0.01093 0.09 38.24 1,275

8 2,048 532 35 0.00690 0.52 39.64 347

9 2,185 532 35 0.01572 0.17 44.38 1,223

9-1 2,197 532 35 0.00364 1.21 43.02 125

10 2,563 477 35 0.03160 0.07 37.82 3,153

11 2,719 477 35 0.00737 0.47 28.12 347

11-2 2,732 477 19 0.00525 0.40 27.77 284

11-1 2,888 477 19 0.00950 0.18 29.65 701

12 3,096 477 19 0.00725 0.26 34.08 464

12-1 3,235 477 19 0.02164 0.06 37.50 2,427

13 3,393 477 19 0.00747 0.25 25.66 488

13-1 3,603 477 19 0.00529 0.40 28.90 288

14 3,682 477 19 0.00441 0.51 32.91 216

14-1 3,866 477 9.5 0.01968 0.03 27.12 2,984

15 4,021 477 9.5 0.01440 0.05 24.18 1,867

15-1 4,027 477 9.5 0.01138 0.07 24.21 1,310

16 4,183 477 0.76 0.00692 0.01 28.51 2,202

17 4,376 477 0.76 0.01256 0.01 24.39 5,390

17-2 4,383 477 0.76 0.01413 0.00 24.38 6,429

17-1 4,486 399 7.6 0.00773 0.10 24.92 685

18 4,700 399 7.6 0.00775 0.10 24.78 686

18-1 4,790 175 7.6 0.01430 0.04 20.18 756

19 4,945 175 7.6 0.00848 0.09 25.50 343

19-1 4,959 175 7.6 0.00324 0.31 31.13 77

20 4,977 175 7.6 0.01543 0.04 29.96 846

20-1 4,990 175 7.6 0.00904 0.08 31.79 377
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6-3  ( )

6-11



6-4  ( )

6-12



 

7-1 

   

 

( ) 

 

( ) 

 

 

7-1

2-1

10~18

0.08 ~1.37  

 

7

3 7-2

 



1 199.26 200.26 203.25 2.99 203.56 3.30

1-1 201.38 202.38 203.29 0.91 203.45 1.07

2 202.32 203.32 205.53 2.21 205.53 2.21

2-1 202.41 203.41 205.55 2.14 205.56 2.15

3 203.00 204.00 204.36 0.36 204.32 0.32

4 204.61 205.61 205.79 0.18 205.70 0.09

5 206.70 207.70 208.11 0.41 208.15 0.45

6 209.50 210.50 211.06 0.56 211.03 0.53

7 211.34 212.34 213.27 0.93 213.30 0.96

8 214.12 215.12 215.84 0.72 215.14 0.02

9 214.51 215.51 219.45 3.94 216.76 1.25

9-1 215.94 216.94 219.43 2.49 219.44 2.50

10 217.58 218.58 219.49 0.91 218.48 -0.10 

11 221.47 222.47 222.08 -0.39 222.10 -0.37 

11-2 221.84 222.84 221.98 -0.86 222.05 -0.79 

11-1 222.40 223.40 223.31 -0.09 223.32 -0.08 

12 224.53 225.53 225.00 -0.53 225.06 -0.47 

12-1 224.94 225.94 225.20 -0.75 226.23 0.29

13 227.76 228.76 227.71 -1.05 227.39 -1.37 

13-1 229.54 230.54 230.00 -0.54 229.73 -0.81 

14 230.15 231.15 230.63 -0.52 229.96 -1.19 

14-1 230.73 231.73 232.43 0.70 232.46 0.73

15 233.74 234.74 235.20 0.46 235.42 0.68

15-1 234.12 235.12 235.20 0.08 235.19 0.07

16 236.27 237.27 236.35 -0.92 236.09 -1.18 

17 237.00 238.00 238.91 0.91 238.54 0.54

17-2 236.99 237.99 238.97 0.98 238.70 0.71

17-1 239.13 240.13 239.27 -0.86 239.28 -0.85 

18 240.78 241.78 241.41 -0.37 241.19 -0.59 

18-1 241.53 242.53 242.60 0.07 242.71 0.18

19 243.84 244.84 244.87 0.03 245.74 0.90

19-1 244.39 245.39 246.46 1.07 246.11 0.72

20 244.11 245.11 248.39 3.28 248.37 3.26

20-1 244.62 245.62 248.26 2.64 248.27 2.65

1 242.06 243.06 241.65 -1.41 242.61 -0.45 

2 244.00 245.00 245.30 0.30 245.30 0.29

2-1 244.60 245.60 245.34 -0.26 245.52 -0.08 

3 246.31 247.31 249.21 1.90 248.72 1.41

3-1 246.72 247.72 249.10 1.38 248.75 1.03

4 247.08 248.08 249.26 1.18 249.18 1.10

4-1 247.42 248.42 249.93 1.51 249.94 1.52
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50 24

 

(6)  

10cm

10 cm ×10 cm

3-5%

 

( )  

1   

(1)  

69 149 175

73 41.71% 61

34.86% 28 16%

13 7.43% 93

53.14% 6 3.43%

38 21.71% 38 21.71%

6 6 6 3

4 4 50 109 130

10 30 32

9-1  

(2)  

6  
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 9-1   

    

 6 3 50 10 69 

 6 4 109 30 149  

 9 4 130 32 175 

 9 0 38 26 73 

 0 3 52 6 61 

 0 1 27 0 28 
 

 0 0 13 0 13 

 9 2 71 11 93 

 0 2 3 1 6 

 0 0 26 12 38 
 

 0 0 30 8 38 

(3)  

3 10

 

A   

85.4%

109.79 9-2  

B   

82.79% 111.82

9-3  
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 9-2   

 (%) (%)  

 24.39  85.40  109.79  

 9.76  6.65  16.41  

 12.20  2.39  14.58  

 12.20  2.08  14.27  

 7.32  1.87  9.19  

 2.44  0.31  2.75  

 7.32  0.26  7.58  

 4.88  0.26  5.14  

 2.44  0.21  2.65  

 4.88  0.21  5.09  

 4.88  0.21  5.09  

 4.88  0.10  4.98  

 2.44  0.05  2.49  

 100.00  100.00  200.00  

 9-3   

 (%) (%)  

 29.03  82.79  111.82  

 9.68  7.84  17.52  

 9.68  3.77  13.45  

 16.13  3.05  19.18  

 9.68  1.12  10.80  

 6.45  0.92  7.37  

 6.45  0.31  6.76  

 12.90  0.20  13.11  

 100.00  100.00  200.00  
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C   

96.2% 155.02

9-4  

 9-4   

 (%) (%)  

 58.82  96.20  155.02  

 17.65  1.80  19.45  

 5.88  1.00  6.88  

 11.76  0.90  12.67  

 5.88  0.10  5.98  

 100.00  100.00  200.00  

2   

(1)  
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7 18 25 123
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  Apus affinis   CR 8   

  Anas poecilorhyncha   CW,RR   8 

 Acridotheres javanicus   CI 3 2 2 
 

Acridotheres tristis   CI  2  

 Alauda gulgula   CR   2 

  Lanius cristatus  III CT,UW 1 1 1 

 Dicrurus macrocercus Es  CR  2 2 

 Lonchura punctulata   CR   3 

  Passer montanus   CR 6 8 5 

 Hirundo rustica   CS,RW  3  
 

 Hirundo tahitica   CR  5  

 Zosterops japonicus   CR  4 5 

 Pycnonotus taivanus E II CR 3 3 4 

Motacilla alba   CW,CR   2 

 

 
Motacilla flava   CW   1 

   Streptopelia tranquebarica   CR 2 3 5 

  Phasianus colchicus Es II RR   2 

 Amaurornis phoenicurus   CR 1 1 2 

 Gallinula chloropus   CR   2   

Porzana fusca   CR   1 

  Rostratula benghalensis  II CS,RR  2  

  Actitis hypoleucos   CW 2 2 4 

Bubulcus ibis   CS,UW  2 3 

Egretta garzetta   CR  1  

 

 

 Nycticorax nycticorax   CR   2 

7  18  25   3 4  26 41 56 

1 E Es  

2 II

98 3 4 0981700180  

3 1 ( C R U L

) 2 (R W S T I )

 

http://www.bird.org.tw/  
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3

12.0%  

C   

4

16.0%

13.8%  
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15.4% 8.1%  

E   

5 8 8 26

30.8%

4 12 15 41

19.5% 12.2%

6 15 19 56

14.3%
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  Japalura swinhonis E    1 
 

  Ptyas korros    1 1 

   Pelodiscus sinensis    1  

  Bufo melanostictus   4 4 7 

  Fejervarya limnocharis   3 2 3  

  Microhyla ornata     4 

3  6  6   1 0 7 8 16 

1 E  

2 II

98 3 4 0981700180  

3  

4 99 5 3 ~ 6  
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1  
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D  

48.4% 25.8% 12.9%  
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3 4 4
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5 16
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 Aphyocypris kikuchii E  1   
 

 Tanakia himantegus     4  

  Misgurnus anguillicaudatus   2   

   Anguilla marmorata  II  1  

   Cichlids     2 

3  4  5   1 1 3 1 6 
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2 II 98 3 4

0981700180  
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   Candidiopotamon rathbunae E  3 2  

   Pomacea canaliculata   2 3 2 

   Austropeplea ollula   4 6  

   <GEN> sp. (Hydropsychidae)   2   

   <GEN> sp. (Coenagrionidae)   1   

   <GEN>sp. (Chironomidae)   8 5 2 
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C   

4 25 35

15

49.0 %

41.3 % 9-9  

 9-9  1/2  

 

( )

 

( ) 

 

( ) 
   

99.05 99.05 99.05 

 Aphanocapsa sp.   50  

 Gloeotrichia sp.  50  100  

 Oscillatoria sp. 150  750  150  
 

 Planktothrix sp. 350   200  

Coelastrum sp.1  250   
 

Coelastrum sp.2  1,100  300  

 Cosmarium sp.  150   

 Crucigenia sp.   200  

 Dictyosphaerium sp  900   

 Monoraphidium sp.   50  

 Oocystis sp.   100  

 Pediastrum duplex  1,000  850  

 

 Pediastrum symplex  1,900  1,100  

 Pediastrum tetras   200  

Scenedesmus sp.1  2,050  1,700  

Scenedesmus sp.2  400  100  

Scenedesmus sp.3  150   
 

Scenedesmus sp.4   150  

 

 Selenastrum sp.  50   
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 9-9  2/2  

 

( )

 

( ) 

 

( ) 
   

99.05 99.05 99.05 

 Aulacoseira sp.  650  550  

 Cyclotella sp.  2,150  1,800  

 Cymbella sp.  50  50  

 Diatoma sp.   50  

 Fragilaria sp. 200  600  300  

 Gomphonema sp. 100  150   

 Gyrosigma sp.  300  750  

 Hydrosera sp.   250  

Navicula sp.1 100   150  

Navicula sp.2   150  

 

 

Navicula sp.3   250  

Nitzschia sp.1  200  

Nitzschia sp.2  300 250  

Nitzschia sp.3  650 550 
 

 Pleurosira sp.   150 

  Euglena sp.  400 300 

4  25  35  900 14,200 10,800 

(GI) - 0.02 0.02 

Simpson (C) 0.25 0.09 0.09 

Shannon-Wiener (H’) 0.65 1.16 1.22 

Margelef (SR) 1.35 5.06 6.69 

Pielou (J’) 0.92 0.86 0.85 

1 cells/L  

2 Simpson (C) = Pi 2 

3 Shannon-Wiener (H ) = - Pi logPi 

4 Margelef (SR) = (S-1)/logN Pi i  

S  

5 Pielou (J ) = H /logS 

6 (GI) = ( Achnanthes + Cocconeis + Cymbella )/( Cyclotella + Melosira + Nitzschia ) 

GI GI>30 30>GI>11 11>GI>1.5 

1.5>GI>0.3 0.3>GI  

7 “-”  

8 99 5 03 ~06  
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2 5 5

900cells/L

Planktothrix  sp.

38.9 % GI

Achnanthes sp. Cocconeis sp.

Cymbella sp. Cyclotella sp.

Melosira sp. Nitzschia sp.

4 16 22 14,200 cells/L

Pediastrum spp. Scenedesmus 

spp. 20.4 

% 18.3 % 15.1 % GI 0.02

4 21 28 10,800 

cells/L

19.9 % 18.1 % 16.7 

% GI 0.02  

1998

GI
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99.05 99.05 99.05 

 Aspidisca sp. 50 300 100 

 Coleps sp.  50  

 Euplotes sp. 50   

 Halteria sp. 50   

 Strobilidium sp.  50  

 

 

 Trachelophyllum sp.  50 50 

 

 
 Euchlanis sp. 50   

2  7  7  200 450 150 

1 ind./L  

2 99 5 03 ~06  
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2 4 4

Aspidisca sp.

Euplotes sp. Halteria sp.

Euchlanis sp. 200 

ind./L

1 4 4

Coleps sp. Strobilidium sp.

Trachelophyllum sp. 450 

ind./L 66.7 

%

1 2 2

150 ind./L

66.7 %  
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3 10 13 2 2 2
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2 6 9

69.2 % 9-11  

 9-11   

 

( )

 

( ) 
( ) 

   

99.05 99.05 99.05 

 Lyngbya sp. 100   
 

 Oscillatoria sp. 140 100  

Pediastrum symplex  20  
 

 Scenedesmus  sp.  20  

 Aulacoseira sp.  20  

 Cyclotella sp. 20 80  

 Gomphonema sp. 60 100  

 Gyrosigma sp.  420  

Navicula sp.1 640   

Navicula sp.2 800 360   

Navicula sp.3 1,280 520  

Nitzschia sp.1 960 620  

 

 
Nitzschia sp.2 320 200  

3  10  13  4,320 2,460 0 

(GI) - - - 

Simpson (C) 0.20 0.17 0.00 

Shannon-Wiener (H') 0.77 0.85 0.00 

Margelef (SR) 2.20 2.95 0.00 

Pielou (J') 0.80 0.81 0.00 

1 cells/cm2  

2 Simpson (C) = Pi 2 

3 Shannon-Wiener (H ) = - Pi logPi 

4 Margelef (SR) = (S-1)/logN  

Pi i  

S  

5 Pielou (J ) = H /logS 

6 (GI) = ( Achnanthes + Cocconeis + Cymbella )/( Cyclotella + Melosira + 

Nitzschia ) 
GI GI>30 30>GI>11 11>GI>1.5 

1.5>GI>0.3 0.3>GI  

7 “-”  

8 99 5 03 ~06   
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2 6 9

Lyngbya sp. Oscillatoria 

sp. Gomphonema 

sp. Navicula spp.

4,320 cells/cm2

63.0 % 29.6 

% GI

3 9 11

Aulacoseira sp.

Gyrosigma sp.

2,460 cells/cm2

35.8 % 33.3 %

GI
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2

2 1

312

2 1

330 10-1  

( )  

1 9-1 18-1 20-1



 

10-2 

10 18

3,546 10-1  

 10-1   

9 510  Hb =0.5

11 540  Hb =0.7

13 252  Hb =0.4

15 372  Hb =0.6

6 166  Hb =0.1

8 1,050  Hb =0.7

10 264  Hb =0.6

12 392  Hb =0.7

1 330  Hb =0.8

2 312  Ha =4.0
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5  14
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3.6 ~4.2
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10-2  

 

99 7
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320

120

568  

 

 



10-1

10-5



10-2  

10-6

 H
b

2

S=1:100 :

0.2

0.5

0
.2



 

10-7 

 10-2   

    

 4.0

     

> 

50
m3 5.00 900.00 4,500.00 

 m3 2.00 400.00 800.00  

210kg/cm2 

 
 m3 2.00 1,940.00 3,880.00  

 m2 2.00 210.00 420.00  

0.5m*1m*1m 6.00 1,500.00 9,000.00  

1.00 2,000.00 2,000.00  

 20,600.00  

  6,290.00 30

  420.00 2

  2,060.00 10

  1,030.00 5

 30,400.00  

 1,520.00 5

 6,080.00 20

 38,000.00 



 

10-8 

 10-3   

     

 0.6

     

210kg/cm2

 
 m3 0.26 1,940.00 504.00  

 m2 2.20 210.00 462.00  

 T 0.03 20,100.00 627.00  

   1,593.00  

    477.00 30

    40.00 2

    160.00 10

    80.00 5

   2,350.00  

   130.00 5

   420.00 20

   2,900.00 
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2   

90

20  

3   

 

(1) 89 7 5 897073

 

(2) 90 2 3 900650

 

(3) 71 7 7 31392

 

6

8  

4   

30  

5   

0.74

3.45

2,775 10-4  

 



 

10-10 

 10-4   

0.00 0.51 289.68 10.20 8.00 307.88 92.36 400.24 

0.00 0.54 306.72 10.80 14.00 331.52 99.46 430.98 

0.02 0.23 131.78 4.64 14.00 150.42 45.12 195.54 

0.02 0.35 199.94 7.04 14.00 220.98 66.29 287.27 

0.00 0.17 94.29 3.32 14.00 111.61 33.48 145.09 

0.35 0.70 397.60 14.00 6.00 417.60 125.28 542.88 

0.11 0.16 89.18 3.14 8.00 100.32 30.09 130.41 

0.13 0.26 148.82 5.24 9.00 163.06 48.92 211.97 

0.06 0.27 155.63 5.48 8.00 169.11 50.73 219.85 

0.06 0.25 143.14 5.04 14.00 162.18 48.65 210.83 

       2775.06 
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5% 20%

3,904 10-5  
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2,775

2,280

5,055  
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 2,900  510  1,479,000 

 2,900  540  1,566,000 

 2,900  252  730,800 

 2,900  372  1,078,800 

 2,900  166  481,400 

 2,900  1,050  3,045,000 

 2,900  164  475,600 

 2,900  392  1,136,800 

 2,900  330  957,000 

 38,000  312  11,856,000 

   22,806,400 

 



 

11-1 

   

 

11-1

11-1 2-3 100

24 %

20

11-1 57  

 

 

 

95 

6

 11-1   



 

11-2 

 11-1   

( ) 2 5 10 25 50 100 

( ) 0 10 30 63 112 205 

( ) 0  48  144  302  538  984  

 

 

50

 

 

 

( )  

57

57  

( )  



 

11-3 

25 15  

( )  

 

 

 

( )  

3  

( )  

50

0.887%  

( )  

3%  

( )  
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B. 2-7(P2-12)  
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N
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  (1/6)

(mm) ( ) (hr) (mm) (%) (hpa) (m/s) ( )

1 19.8 27.8 8.2 87.8 81.5 71.5 1017.8 NNW 1.8 8.1

2 20.2 28.5 7.2 86.9 81.6 70.9 1017.4 NNW 1.8 8.1

3 21.8 30.2 9.2 100.5 94.5 72.3 1014.5 NNW 1.7 8.2

4 24.4 49.1 9.1 117.3 106.3 75.1 1011.8 NNW 1.7 7.8

5 26.5 128.7 13.6 153.0 122.5 76.1 1008.3 NE 1.7 7.4

6 28.0 215.1 11.6 206.3 130.6 76.4 1006.2 NW 1.6 6.4

7 28.9 271.9 10.2 248.5 148.7 75.9 1004.9 NW 1.7 5.3

8 28.6 391.6 11.5 223.6 140.8 76.2 1004.9 NW 1.7 5.9

9 27.5 323.3 14.4 159.8 117.4 76.5 1007.3 NNW 1.7 7.2

10 25.8 142.2 9.2 159.6 125.1 71.5 1012.6 NE 2.1 6.7

11 23.6 88.1 7.4 114.5 98.8 70.7 1015.5 NNW 2.0 7.3

12 20.8 58.4 7.5 101.0 87.8 68.3 1018.2 NNW 2.0 7.7

— 1755.0 119 1758.6 1335.7 — — — — —

24.7 146.3 10 146.5 111.3 73 1011.6 — 1.8 7.2

97

(mm) ( ) (hr) (mm) (%) (hpa) (m/s) ( )

1 20.2 32.8 14.0 49.4 69.8 74 1017.9 NNW 1.7 9.0

2 18.4 47.1 11.0 47.3 68.0 74 1018.2 NNW 1.8 8.9

3 21.3 22.3 12.0 102.8 98.7 71 1015.0 NW 1.8 8.1

4 24.3 109.8 12.0 96.4 94.4 76 1011.7 NE 1.5 8.5

5 26.0 55.0 10.0 163.4 130.0 75 1007.3 NE 1.8 7.0

6 27.6 327.2 12.0 213.7 122.2 81 1006.9 WNW 1.7 6.5

7 28.7 159.1 13.0 241.5 135.1 78 1004.6 NW 1.9 5.7

8 28.4 322.2 14.0 257.3 139.6 79 1006.5 NW 1.7 5.4

9 28.2 308.0 16.0 156.1 116.1 78 1005.0 NE 2.3 7.2

10 26.5 131.8 11.0 178.3 126.2 78 1013.4 NE 1.8 6.4

11 23.4 99.9 10.0 131.1 95.1 72 1016.0 N 1.9 6.9

12 20.7 27.2 9.0 147.3 102.7 64 1018.1 NNW 2.0 6.7

— 1642.4 144 1784.6 1297.9 — — — — —

24.5 136.9 12 148.7 108.2 75 1011.7 — 1.8 7.2

88~97

5-1



  (2/6)

96

(mm) ( ) (hr) (mm) (%) (hpa) (m/s) ( )

1 20.3 21.2 11 90.7 89.4 69 1019.7 NNW 2.0 8.3

2 21.8 16.0 7 122.4 95.6 68 1016.3 NNW 1.9 7.4

3 22.7 19.1 10 109.2 101.8 72 1014.1 NW 1.8 8.0

4 23.7 39.4 11 88.4 107.5 72 1013.1 NNW 1.8 8.6

5 26.9 113.2 12 174.7 142.8 72 1009.1 ENE 1.6 7.0

6 28.8 123.2 18 212.3 139.5 76 1006.2 SSW 1.5 6.5

7 30.1 4.0 1 328.2 205.7 71 1006.1 S 1.6 3.5

8 27.7 618.9 20 140.4 110.1 80 1004.1 NW 2.1 7.2

9 27.5 362.4 14 124.5 116.1 77 1005.8 NE 1.8 8.0

10 25.8 95.3 13 129.3 125.4 70 1011.2 NE 2.4 7.3

11 23.0 300.0 7 94.6 93.8 69 1014.5 NE 2.3 8.3

12 21.4 19.6 6 110.0 81.7 72 1016.5 NNW 1.6 7.2

— 1732.3 130 1724.7 1409.4 — — — — —

25.0 144.4 11 143.7 117.5 72 1011.4 — 1.9 7.3

95

(mm) ( ) (hr) (mm) (%) (hpa) (m/s) ( )

1 20.5 35.7 8 82.3 86.1 75 1016.5 NNW 1.8 8.2

2 21.1 14.7 9 87.0 81.8 70 1018.9 NE 2.1 8.4

3 21.6 37.0 13 77.9 84.7 72 1014.3 NNW 1.9 8.4

4 25.0 87.9 9 118.1 99.9 75 1010.8 NNW 2.0 7.5

5 27.0 224.8 15 152.8 121.8 77 1009.7 NW 1.8 7.5

6 28.1 150.7 10 179.9 129.2 71 1007.0 NW 1.5 6.9

7 29.1 583.3 14 227.3 136.1 77 1003.8 NW 1.9 5.4

8 28.9 279.3 9 228.3 144.3 74 1005.2 NW 1.5 6.1

9 27.4 294.6 14 145.4 110.4 75 1008.3 NNW 1.7 7.6

10 26.5 25.7 6 189.4 138.0 68 1013.0 NE 2.2 6.3

11 24.5 23.7 7 134.0 101.6 71 1014.7 NE 1.8 7.2

12 21.4 14.9 7 90.5 82.2 69 1018.7 NE 2.1 7.9

— 1772.3 121 1712.9 1316.1 — — — — —

25.1 147.7 10 142.7 109.7 73 1011.7 — 1.9 7.3

88~97

5-2



  (3/6)

94

(mm) ( ) (hr) (mm) (%) (hpa) (m/s) ( )

1 19.2 5.0 6 92.7 73.2 70 1017.4 NNW 1.9 7.6

2 20.4 41.4 7 85.6 59.2 75 1016.9 NE 1.8 7.8

3 19.6 62.7 9 83.6 86.1 71 1017.9 NNW 1.8 8.7

4 24.6 24.3 6 155.5 121.3 73 1013.3 NW 1.8 7.4

5 27.4 64.5 14 157.5 122.4 78 1007.1 NE 1.7 7.2

6 27.8 360.0 13 161.9 119.0 78 1004.9 SW 1.7 7.4

7 28.8 227.0 8 270.4 135.3 73 1006.0 SSW 2.0 4.5

8 28.7 273.5 16 177.6 123.0 77 1004.5 NW 1.9 6.9

9 28.1 304.5 9 180.0 126.2 74 1008.9 NNW 2.0 6.6

10 26.3 100.4 10 178.2 121.5 70 1013.0 NE 2.2 6.6

11 24.2 81.8 6 147.5 105.6 71 1015.2 NNW 1.8 6.8

12 19.3 32.0 5 68.1 70.1 70 1019.4 NNW 1.8 8.6

— 1577.1 109 1758.6 1262.9 — — — — —

24.5 131.4 9 146.6 105.2 73 1012.0 — 1.9 7.2

93

(mm) ( ) (hr) (mm) (%) (hpa) (m/s) ( )

1 18.8 14.0 3 92.1 85.1 72 1018.4 NNW 1.9 8.2

2 19.8 12.5 4 111.6 90.5 71 1017.2 NNW 1.8 7.7

3 21.2 28.8 9 72.1 86.2 75 1014.7 NW 1.8 9.0

4 23.9 4.6 5 137.5 110.3 75 1012.0 NW 1.8 7.3

5 27.5 148.5 12 216.1 152.2 76 1008.6 NE 1.9 6.5

6 27.6 128.9 12 220.6 143.9 76 1006.3 NE 2.0 6.5

7 27.8 537.5 13 208.8 135.7 80 1007.2 NW 1.8 6.1

8 29.4 102.7 10 245.4 176.2 72 1002.1 NW 1.8 6.2

9 27.5 195.7 15 174.0 125.4 77 1009.1 NW 1.5 7.4

10 24.9 2.0 3 186.1 151.2 63 1013.2 NE 2.8 6.2

11 23.7 0.5 1 137.2 111.5 66 1017.5 NNW 2.4 6.7

12 21.4 269.9 5 145.7 102.0 67 1016.9 NE 2.5 6.5

— 1445.6 92 1947.2 1470.2 — — — — —

24.5 120.5 8 162.3 122.5 73 1011.9 — 2.0 7.0

88~97

5-3



  (4/6)

92

(mm) ( ) (hr) (mm) (%) (hpa) (m/s) ( )

1 18.4 50.4 11 69.2 63.2 70 1019.8 NW 1.7 8.4

2 20.8 7.3 4 95.3 88.1 70 1017.6 NW 1.7 8.0

3 21.0 52.1 8 67.2 70.7 73 1016.4 NE 1.5 8.3

4 24.9 41.0 11 139.3 107.2 76 1011.9 NE 1.6 7.4

5 26.5 30.5 12 125.9 122.8 75 1008.2 NE 1.7 7.9

6 27.4 93.7 13 183.9 110.7 78 1005.7 WNW 1.6 6.7

7 29.8 116.1 7 331.4 184.7 75 1008.6 S 1.5 3.5

8 28.7 513.2 12 226.7 139.9 78 1006.1 WNW 1.5 5.8

9 27.9 418.5 12 202.8 131.3 76 1008.4 ENE 1.7 6.1

10 24.7 125.0 9 166.0 118.7 69 1013.5 NNW 2.1 6.6

11 23.7 219.5 10 114.7 86.1 76 1014.9 NNW 1.8 7.2

12 19.8 6.8 5 99.3 86.6 65 1020.0 NNW 2.1 7.8

— 1674.1 114 1821.7 1310.0 — — — — —

24.5 139.5 10 151.8 109.2 73 1012.6 — 1.7 7.0

91

(mm) ( ) (hr) (mm) (%) (hpa) (m/s) ( )

1 19.6 25.9 6 103.4 97.0 70 1018.4 NW 1.7 7.7

2 19.9 40.7 8 84.4 68.5 73 1019.0 NW 1.5 8.0

3 23.0 21.3 9 135.7 106.3 73 1014.3 WNW 1.6 7.9

4 25.6 21.6 6 159.5 128.3 76 1012.2 WNW 1.7 7.2

5 26.9 126.7 15 161.6 126.6 75 1008.5 WNW 1.5 7.3

6 28.6 69.8 7 207.6 148.5 74 1005.6 NNE 1.5 6.0

7 29.0 169.5 9 249.4 149.1 74 1001.4 WNW 1.7 5.5

8 28.5 808.4 9 243.5 144.7 74 1005.2 WNW 1.5 5.4

9 27.2 189.4 13 144.7 115.2 77 1008.9 WNW 1.6 7.6

10 26.1 3.9 4 144.0 127.4 75 1012.0 NE 1.8 7.0

11 22.9 26.8 7 91.4 92.9 72 1016.1 NW 1.8 8.0

12 21.4 56.6 9 104.2 85.6 67 1018.2 NW 1.7 7.9

— 1560.6 102 1829.4 1390.1 — — — — —

24.9 130.1 9 152.5 115.8 73 1011.7 — 1.6 7.1

88~97

5-4



  (5/6)

90

(mm) ( ) (hr) (mm) (%) (hpa) (m/s) ( )

1 19.8 44.5 5 112.7 80.3 70 1015.8 NNW 1.6 7.3

2 20.6 15.6 7 86.8 88.9 62 1015.6 NW 1.9 8.0

3 21.6 16.8 6 114.4 108.4 67 1013.9 NW 1.7 8.0

4 23.8 52.1 11 68.0 94.7 77 1011.0 NW 1.5 8.7

5 26.4 267.1 18 97.9 85.7 79 1006.8 NE 1.5 8.3

6 28.2 460.5 14 205.2 114.2 76 1006.0 WNW 1.6 6.2

7 28.8 240.8 12 224.6 140.7 75 1004.6 NE 1.8 6.0

8 29.7 200.0 5 273.1 159.2 73 1005.0 WNW 1.6 4.6

9 27.4 582.4 23 114.7 91.4 78 1003.5 WNW 1.8 8.1

10 25.9 5.7 4 105.8 124.0 70 1012.8 NW 1.9 7.1

11 22.8 9.1 8 77.7 101.7 67 1016.5 NW 2.0 7.0

12 20.8 38.5 7 77.4 95.1 71 1020.2 NW 1.8 7.4

— 1933.1 120 1558.3 1284.3 — — — — —

24.7 161.1 10 129.9 107.0 72 1011.0 — 1.7 7.2

89

(mm) ( ) (hr) (mm) (%) (hpa) (m/s) ( )

1 20.4 11.5 6 105.6 91.6 70 1017.4 NNW 1.7 7.8

2 19.7 44.4 10 54.4 80.8 76 1015.4 NNW 1.5 8.9

3 22.2 18.8 6 102.9 96.9 74 1013.5 NNW 1.6 8.1

4 24.3 25.3 10 90.2 91.2 77 1010.2 NE 1.5 7.9

5 25.3 33.8 12 136.3 118.4 76 1008.5 NE 1.6 7.7

6 27.9 127.5 7 244.8 161.5 74 1006.9 S 1.4 5.4

7 27.8 631.8 14 200.1 140.1 78 1003.5 NE 1.6 6.0

8 28.2 458.0 10 222.2 154.3 76 1003.8 NW 1.7 5.8

9 27.1 69.7 11 195.6 145.0 73 1007.6 NW 1.6 6.2

10 26.2 499.8 20 190.0 125.5 75 1011.1 NE 1.9 6.0

11 24.1 96.6 11 124.2 107.1 71 1014.0 NE 2.1 7.4

12 21.7 88.5 14 100.2 84.5 68 1015.9 NE 2.0 7.9

— 2105.7 131 1766.5 1396.9 — — — — —

24.6 175.5 11 147.2 116.4 74 1010.7 — 1.7 7.1

88~97
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  (6/6)

88

(mm) ( ) (hr) (mm) (%) (hpa) (m/s) ( )

1 20.4 37.0 12 80.1 79.2 75 1016.3 NNW 1.7 8.6

2 19.6 45.4 5 93.8 94.5 70 1018.7 NNW 1.8 7.5

3 23.4 23.1 10 139.1 105.6 75 1010.4 NNW 1.6 7.5

4 23.9 84.7 10 119.6 108.2 74 1011.5 NNW 1.7 7.7

5 24.7 223.0 16 143.6 102.0 78 1009.5 SSW 1.5 7.6

6 28.2 309.9 10 232.9 117.0 80 1006.0 NW 1.6 5.9

7 29.0 50.3 11 203.2 124.2 78 1002.8 NW 1.5 6.4

8 27.8 340.1 10 221.5 117.0 79 1006.1 NNW 1.3 5.9

9 27.0 507.4 17 160.3 97.3 80 1007.4 NNW 1.3 6.9

10 25.5 432.8 12 128.7 93.5 77 1012.8 NNW 1.5 7.6

11 23.2 23.1 7 92.3 92.3 72 1015.5 NNW 1.7 7.9

12 20.0 30.4 8 66.8 87.9 70 1018.5 NNW 1.9 8.9

— 2107.2 128 1681.9 1218.7 — — — — —

24.4 175.6 11 140.2 101.6 76 1011.3 — 1.6 7.4

88~97
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(m
2
)

( /m
2)

193 1,742.67 280

202 1,220.18 320

206 4,608.53 320

246 872.06 320

247 104.13 320

248 164.75 320

293 9,697.59 320

294 2,353.62 320

296 1,630.27 320

297 4,226.13 320

298 1,994.90 320

299 3,881.81 320

300 4,304.57 320

302 15,378.68 320

312 6,591.24 320

502 12,638.36 320

503 4,403.29 320

504 1,004.28 320

505 6,913.55 320

506 3,357.60 320

507 451.34 320

508 402.16 320

509 819.49 320

510 1,152.07 320

511 1,479.48 700

512 1,620.39 320

513 1,263.72 700

514 1,036.63 700

515 835.26 700

(1/19)
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(m
2
)

( /m
2)

516 2,844.34 320

517 723.66 320

518 5,169.79 320

519 4,854.62 320

520 182.90 320

521 1,000.75 320

522 3,572.59 320

523 1,809.87 320

524 721.43 320

525 379.82 320

526 3,863.18 320

527 4,704.25 320

528 2,090.06 320

529 520.31 320

530 2,190.49 320

531 290.77 320

532 1,271.25 320

532 1,271.25 320

533 7,491.38 320

542 1,651.86 320

543 1,581.14 320

544 2,672.18 320

545 2,678.26 320

546 4,827.47 280

753 3,446.48 280

759 2,471.47 280

760 2,281.47 280

761 277.02 280

763 3,905.61 280

(2/19)
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(m
2
)

( /m
2)

764 494.56 280

765 77.29 280

766 4,547.05 280

767 248.94 320

768 687.55 320

769 619.94 320

770 332.55 320

771 274.99 320

772 1332.78 320

773 241.76 320

774 59.18 320

775 32.34 320

776 31.15 320

777 246.28 320

778 975.61 320

779 134.43 320

780 655.32 320

781 1,371.75 320

782 407.50 320

783 1,557.38 320

784 230.05 320

785 482.47 320

786 771.40 320

787 364.72 320

788 1,040.74 320

789 2,220.31 320

790 2,793.55 320

791 78.59 320

792 82.82 320

(3/19)
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(m
2
)

( /m
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793 77.45 320

794 140.22 320

795 955.71 320

796 714.94 320

801 2,497.39 320

802 1,080.24 320

803 2,515.26 320

804 2,162.18 320

805 161.28 320

806 1,580.02 320

807 1,109.64 320

808 270.57 320

809 1,034.73 320

810 3,454.73 320

815 1,855.70 320

816 4,387.50 320

853 1,020.01 320

854 437.49 320

855 2,864.81 320

858 21,399.67 320

876 2,848.60 280

910 2,891.69 320

911 912.11 320

912 131.32 320

913 13.40 320

914 151.07 320

915 529.90 320

916 395.88 320

917 417.84 320

(4/19)
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(m
2
)

( /m
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918 389.71 320

919 279.44 320

920 1,903.08 320

921 3,791.20 320

922 2,400.03 320

923 491.41 280

927 3,255.09 320

928 2,097.50 320

929 143.37 280

930 16.15 280

931 108.00 280

932 247.04 280

934 461.89 280

935 1,280.41 280

936 188.07 280

937 1,619.45 320

938 284.54 320

939 564.83 280

940 402.88 320

941 1,264.51 280

942 26.20 280

943 957.85 280

944 4,555.31 280

945 45.06 280

946 413.46 280

947 1,538.32 280

948 230.34 280

949 182.65 280

950 357.18 280

(5/19)
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2
)

( /m
2)

951 288.19 280

952 5,655.78 280

955 7,452.82 280

1104 2,514.67 280

1106 459.21 280

1107 180.95 280

1108 128.66 280

1109 168.08 280

1110 271.71 280

1111 520.20 280

1112 136.69 280

1113 1,268.82 280

1114 195.90 280

1115 97.32 280

1116 57.27 280

1117 156.15 280

1118 81.68 280

1119 558.68 320

1120 96.55 320

1121 92.38 320

1122 1,032.49 320

1123 2,184.82 320

1124 1,496.32 320

1175 10,311.64 320

502-2 1,278.31 320

514-1 1,036.91 700

172 6,102.91 280

178 9,495.10 280

179 37.33 280

(6/19)
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(m
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)

( /m
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180 121.66 280

183 1,976.79 280

184 2,091.59 280

185 132.82 280

186 2,565.32 280

187 383.42 280

188 272.20 280

189 2,631.44 280

190 2,639.43 280

197 1,899.30 280

198 1,429.09 280

199 944.78 280

200 112.23 280

201 2,591.67 280

202 5,060.41 320

203 4,480.63 320

205 5,240.65 320

207 3,808.79 320

249 15,478.05 280

250 3,367.19 320

251 2,179.24 320

253 7,268.51 320

257 5,078.07 320

354 4,129.07 280

356 547.63 280

357 4,061.70 280

358 8,425.31 280

359 4,846.20 280

367 4,433.48 280

(7/19)

6-7



(m
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)

( /m
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368 5,745.17 280

369 1,265.35 280

370 6,475.72 280

371 352.32 280

372 352.91 280

373 1,457.88 280

373 1,457.88 280

374 1,416.72 280

375 116.63 280

376 4,190.22 280

377 1,328.36 280

378 1,636.88 280

379 3,532.87 280

380 1,084.96 280

381 546.79 280

382 917.98 280

383 3,485.92 280

397 4,839.45 280

399 6,189.51 280

400 2,201.17 280

407 5,170.61 280

408 1,443.28 280

409 191.90 280

410 649.27 280

411 3,741.48 280

412 732.59 280

414 3,740.29 280

415 1,001.35 280

416 381.61 280

(8/19)
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417 83.81 280

418 265.02 280

706 534.36 600

712 237.34 280

713 1,814.02 280

715 558.99 280

716 60.24 600

717 160.05 600

718 233.12 600

719 80.19 600

720 64.55 600

721 29.91 600

722 215.87 600

723 172.70 600

724 278.31 600

725 211.19 600

726 239.81 600

727 116.83 600

728 107.39 600

729 210.85 600

730 565.14 600

732 1,182.31 280

733 257.17 280

734 836.41 280

735 311.64 280

736 1,440.81 280

(9/19)
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2
)

( /m
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737 56.88 280

738 63.27 280

739 246.53 280

740 1,345.53 280

883 5,443.26 280

884 321.57 280

885 2,931.74 280

886 723.63 280

887 1171.66 280

888 824.93 280

889 574.7 280

890 84.74 280

891 113.9 280

892 55452.44 280

893 1102.75 280

894 1264.29 280

895 2730.37 280

896 71.41 280

897 579.54 280

898 344.62 280

899 1472.6 280

900 27.10 280

901 59.09 280

902 123.77 280

903 244.62 280

904 2,635.61 280

905 14.15 280

906 89.20 280

(10/19)
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( /m
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907 1,348.20 280

908 561.55 280

909 3,540.14 280

910 74.66 280

911 1,867.15 280

912 129.46 280

913 74.59 280

914 1,824.68 280

915 100.74 280

916 1,794.81 280

917 81.63 280

918 48.78 280

919 111.17 280

920 357.27 280

921 18.71 280

922 27.10 280

924 91.06 280

925 1,178.75 280

927 3,678.94 280

935 1,922.66 280

941 4,872.18 280

942 5,370.77 280

943 552.27 280

944 148.09 280

945 2,427.26 280

976 54.36 280

202-2 2,500.14 320

316 92,265.45 270

317 20,611.27 270

(11/19)
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2
)

( /m
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318 22,780.80 260

319 5,379.63 260

320 132.27 260

321 966.26 260

322 1,362.14 260

323 664.98 260

324 2,925.80 260

325 15,032.37 260

326 612.86 260

330 1,535.10 260

331 108.67 260

332 550.12 260

333 4,470.15 260

334 12,499.02 260

335 1,311.90 260

336 5,692.62 260

337 3,724.65 260

339 7,139.71 260

340 11,195.53 260

342 17,776.27 260

348 2,687.16 260

349 2,190.21 260

350 14,335.88 260

351 3,581.79 260

371 70,954.37 260

372 7,819.03 260

373 2,381.23 260

374 214.46 260

375 2,268.75 260

(12/19)
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2
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376 2,817.15 260

377 3,698.63 260

378 5,926.28 260

379 25,723.34 260

380 12,544.11 260

381 12,246.50 260

382 18,437.38 260

385 6,319.09 260

386 3,422.23 260

387 3,357.36 260

388 4,323.97 260

394 88,452.89 130

399 2,918.06 130

400 6,575.87 130

402 5,217.88 130

403 799.39 130

404 6,448.91 130

408 2,665.53 130

409 5,388.22 130

410 10,884.39 130

411 1,782.14 130

412 8,898.70 130

413 4,801.82 130

414 3,867.26 130

415 5,744.21 130

416 8,979.24 130

417 6,729.00 130

418 6,480.73 130

420 6,090.10 130

(13/19)
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422 21,002.04 130

425 19,528.10 110

426 981.55 130

427 387.91 130

428 1,915.91 130

429 347.57 130

430 421.92 130

431 579.28 130

432 4,931.21 130

433 8,275.46 130

435 360.36 130

436 1,093.52 130

437 838.63 110

438 3,701.55 110

439 325.37 110

464 2,359.72 130

410-0001 341.91 130

410-0002 2,024.10 130

410-0003 442.99 130

410-0005 0.83 130

412-0002 1,021.38 130

413-0002 346.86 130

414-0002 377.36 130

415-0002 4,045.78 130

418-0002 12,200.25 130

420-0001 169.90 130

422-0001 502.60 130

422-0002 95.32 130

422-0003 21.70 130

(14/19)
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422-0004 23.31 130

422-0005 9,957.82 130

422-0006 8,604.90 130

422-0007 579.31 130

425-0001 4,238.62 110

425-0002 1,489.05 110

425-0003 2,935.02 110

425-0004 1,341.64 130

428-0003 256.46 130

428-0004 625.69 130

428-0005 75.58 130

429-0001 506.84 130

429-0002 678.11 130

429-0003 257.84 130

430-0001 397.75 130

430-0002 521.96 130

430-0003 90.34 130

430-0004 212.59 130

433-0001 636.06 130

433-0002 5.57 130

435-0001 67.20 130

435-0002 10.13 130

436-0001 14.53 130

436-0002 343.17 130

436-0003 78.49 130

438-0001 363.53 110

439-0001 91.83 110

40 1,581.77 350

41 3,008.18 553

(15/19)
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42 2,285.45 367

48 420.33 800

54 456.89 350

56 1,695.38 350

57 933.64 350

58 199.52 350

63 207.06 350

66 2,609.27 350

67 1,059.60 350

68 4,629.23 350

69 296.28 350

70 172.83 350

71 276.11 350

72 3,247.33 350

73 1,327.30 350

74 705.92 350

75 500.13 350

76 744.97 350

77 1,065.92 350

80 433.52 350

81 1,805.77 350

82 683.30 350

83 762.40 350

84 317.85 350

85 831.52 350

86 1,854.46 389

87 146.81 357

88 970.62 350

89 267.70 396

(16/19)
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90 574.75 591

91 2,838.98 600

92 87.76 600

93 866.46 600

94 1049.76 350

95 869.05 528

96 710.78 600

97 249.59 600

98 991.03 600

99 652.34 600

100 354.18 600

101 46.69 600

102 214.84 600

103 799.29 600

104 8,845.48 462

105 1,207.41 350

106 879.42 350

107 341.92 350

108 142.19 350

109 316.92 350

110 194.93 350

111 300.35 350

112 1,186.91 350

113 1,960.85 350

114 210.51 350

115 219.82 350

116 1,401.40 350

117 314.89 350

118 8,028.44 350

(17/19)
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123 2,735.88 350

139 563.02 350

140 2,487.69 350

142 4,572.50 350

179 1,044.75 545

180 1,012.69 600

181 3,396.83 600

301 122,534.89 270

310 3,750.30 350

312 5,749.50 350

314 7,137.40 350

596 393.48 600

597 79.77 600

598 162.77 600

599 131.48 600

600 146.96 600

601 248.10 600

602 29.74 600

603 375.79 600

604 113.39 600

605 291.10 600

606 282.91 600

607 3,380.38 600

608 170.04 600

609 458.67 600

610 133.86 600

611 1,100.82 600

612 224.20 600

613 1,895.38 592

(18/19)
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614 205.91 600

615 7,919.81 430

616 853.15 538

617 1,789.26 320

625 2,698.04 600

(19/19)
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I=a/(t+b)^c 1440 min

60

tc= 24 min

a= 359.788 b= -3.514 c= 0.3519

(min) (hr) I (mm/hr)
mm mm (%)

24 0.40 124.32 49.73 49.73 7.28 1.09
48 0.80 94.63 75.71 25.98 7.37 1.10
72 1.20 81.30 97.56 21.86 7.46 1.12
96 1.60 73.14 117.03 19.47 7.56 1.13

120 2.00 67.44 134.88 17.85 7.66 1.15
144 2.40 63.14 151.53 16.65 7.77 1.16
168 2.80 59.73 167.24 15.71 7.89 1.18
192 3.20 56.93 182.19 14.95 8.01 1.20
216 3.60 54.58 196.50 14.31 8.14 1.22
240 4.00 52.57 210.26 13.76 8.28 1.24
264 4.40 50.81 223.56 13.29 8.43 1.26
288 4.80 49.26 236.43 12.88 8.59 1.28
312 5.20 47.87 248.94 12.51 8.76 1.31
336 5.60 46.63 261.11 12.17 8.95 1.34
360 6.00 45.50 272.98 11.87 9.15 1.37
384 6.40 44.47 284.58 11.60 9.37 1.40
408 6.80 43.52 295.93 11.35 9.61 1.44
432 7.20 42.65 307.04 11.12 9.88 1.48
456 7.60 41.83 317.95 10.90 10.18 1.52
480 8.00 41.08 328.65 10.70 10.52 1.57
504 8.40 40.38 339.16 10.52 10.90 1.63
528 8.80 39.72 349.51 10.34 11.35 1.70
552 9.20 39.10 359.68 10.18 11.87 1.78
576 9.60 38.51 369.71 10.02 12.51 1.87
600 10.00 37.96 379.59 9.88 13.29 1.99
624 10.40 37.44 389.33 9.74 14.31 2.14
648 10.80 36.94 398.94 9.61 15.71 2.35
672 11.20 36.47 408.43 9.49 17.85 2.67
696 11.60 36.02 417.80 9.37 21.86 3.27
720 12.00 35.59 427.05 9.26 49.73 7.44
744 12.40 35.18 436.20 9.15 25.98 3.88
768 12.80 34.78 445.24 9.05 19.47 2.91
792 13.20 34.41 454.19 8.95 16.65 2.49
816 13.60 34.05 463.04 8.85 14.95 2.24
840 14.00 33.70 471.80 8.76 13.76 2.06
864 14.40 33.37 480.48 8.67 12.88 1.93
888 14.80 33.05 489.07 8.59 12.17 1.82

horner

Horner 24
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912 15.20 32.74 497.57 8.51 11.60 1.73
936 15.60 32.44 506.00 8.43 11.12 1.66
960 16.00 32.15 514.36 8.35 10.70 1.60
984 16.40 31.87 522.64 8.28 10.34 1.55

1008 16.80 31.60 530.85 8.21 10.02 1.50
1032 17.20 31.34 538.99 8.14 9.74 1.46
1056 17.60 31.08 547.07 8.08 9.49 1.42
1080 18.00 30.84 555.08 8.01 9.26 1.38
1104 18.40 30.60 563.03 7.95 9.05 1.35
1128 18.80 30.37 570.92 7.89 8.85 1.32
1152 19.20 30.14 578.75 7.83 8.67 1.30
1176 19.60 29.92 586.52 7.77 8.51 1.27
1200 20.00 29.71 594.24 7.72 8.35 1.25
1224 20.40 29.51 601.90 7.66 8.21 1.23
1248 20.80 29.30 609.51 7.61 8.08 1.21
1272 21.20 29.11 617.07 7.56 7.95 1.19
1296 21.60 28.92 624.58 7.51 7.83 1.17
1320 22.00 28.73 632.04 7.46 7.72 1.15
1344 22.40 28.55 639.46 7.41 7.61 1.14
1368 22.80 28.37 646.82 7.37 7.51 1.12
1392 23.20 28.20 654.15 7.32 7.41 1.11
1416 23.60 28.03 661.42 7.28 7.32 1.09
1440 24.00 27.86 668.66 7.23 7.23 1.08

668.66 668.66 100.00
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I=a/(t+b)^c 2880 min

120

tc= 24 min

a= 359.788 b= -3.514 c= 0.3519

(min) (hr) I (mm/hr)
mm mm (%)

24.00 0.40 124.32 49.73 49.73 5.68 0.54
48.00 0.80 94.63 75.71 25.98 5.71 0.55
72.00 1.20 81.30 97.56 21.86 5.75 0.55
96.00 1.60 73.14 117.03 19.47 5.78 0.55

120.00 2.00 67.44 134.88 17.85 5.82 0.56
144.00 2.40 63.14 151.53 16.65 5.86 0.56
168.00 2.80 59.73 167.24 15.71 5.90 0.56
192.00 3.20 56.93 182.19 14.95 5.93 0.57
216.00 3.60 54.58 196.50 14.31 5.98 0.57
240.00 4.00 52.57 210.26 13.76 6.02 0.57
264.00 4.40 50.81 223.56 13.29 6.06 0.58
288.00 4.80 49.26 236.43 12.88 6.10 0.58
312.00 5.20 47.87 248.94 12.51 6.15 0.59
336.00 5.60 46.63 261.11 12.17 6.19 0.59
360.00 6.00 45.50 272.98 11.87 6.24 0.60
384.00 6.40 44.47 284.58 11.60 6.29 0.60
408.00 6.80 43.52 295.93 11.35 6.34 0.61
432.00 7.20 42.65 307.04 11.12 6.40 0.61
456.00 7.60 41.83 317.95 10.90 6.45 0.62
480.00 8.00 41.08 328.65 10.70 6.51 0.62
504.00 8.40 40.38 339.16 10.52 6.56 0.63
528.00 8.80 39.72 349.51 10.34 6.62 0.63
552.00 9.20 39.10 359.68 10.18 6.68 0.64
576.00 9.60 38.51 369.71 10.02 6.75 0.64
600.00 10.00 37.96 379.59 9.88 6.82 0.65
624.00 10.40 37.44 389.33 9.74 6.88 0.66
648.00 10.80 36.94 398.94 9.61 6.96 0.66
672.00 11.20 36.47 408.43 9.49 7.03 0.67
696.00 11.60 36.02 417.80 9.37 7.11 0.68
720.00 12.00 35.59 427.05 9.26 7.19 0.69
744.00 12.40 35.18 436.20 9.15 7.28 0.69
768.00 12.80 34.78 445.24 9.05 7.37 0.70
792.00 13.20 34.41 454.19 8.95 7.46 0.71
816.00 13.60 34.05 463.04 8.85 7.56 0.72
840.00 14.00 33.70 471.80 8.76 7.66 0.73
864.00 14.40 33.37 480.48 8.67 7.77 0.74
888.00 14.80 33.05 489.07 8.59 7.89 0.75

horner

Horner 48
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912.00 15.20 32.74 497.57 8.51 8.01 0.76
936.00 15.60 32.44 506.00 8.43 8.14 0.78
960.00 16.00 32.15 514.36 8.35 8.28 0.79
984.00 16.40 31.87 522.64 8.28 8.43 0.80

1008.00 16.80 31.60 530.85 8.21 8.59 0.82
1032.00 17.20 31.34 538.99 8.14 8.76 0.84
1056.00 17.60 31.08 547.07 8.08 8.95 0.85
1080.00 18.00 30.84 555.08 8.01 9.15 0.87
1104.00 18.40 30.60 563.03 7.95 9.37 0.89
1128.00 18.80 30.37 570.92 7.89 9.61 0.92
1152.00 19.20 30.14 578.75 7.83 9.88 0.94
1176.00 19.60 29.92 586.52 7.77 10.18 0.97
1200.00 20.00 29.71 594.24 7.72 10.52 1.00
1224.00 20.40 29.51 601.90 7.66 10.90 1.04
1248.00 20.80 29.30 609.51 7.61 11.35 1.08
1272.00 21.20 29.11 617.07 7.56 11.87 1.13
1296.00 21.60 28.92 624.58 7.51 12.51 1.19
1320.00 22.00 28.73 632.04 7.46 13.29 1.27
1344.00 22.40 28.55 639.46 7.41 14.31 1.37
1368.00 22.80 28.37 646.82 7.37 15.71 1.50
1392.00 23.20 28.20 654.15 7.32 17.85 1.70
1416.00 23.60 28.03 661.42 7.28 21.86 2.09
1440.00 24.00 27.86 668.66 7.23 49.73 4.75
1464.00 24.40 27.70 675.85 7.19 25.98 2.48
1488.00 24.80 27.54 683.00 7.15 19.47 1.86
1512.00 25.20 27.39 690.11 7.11 16.65 1.59
1536.00 25.60 27.23 697.18 7.07 14.95 1.43
1560.00 26.00 27.09 704.21 7.03 13.76 1.31
1584.00 26.40 26.94 711.21 6.99 12.88 1.23
1608.00 26.80 26.80 718.16 6.96 12.17 1.16
1632.00 27.20 26.66 725.08 6.92 11.60 1.11
1656.00 27.60 26.52 731.97 6.88 11.12 1.06
1680.00 28.00 26.39 738.82 6.85 10.70 1.02
1704.00 28.40 26.25 745.64 6.82 10.34 0.99
1728.00 28.80 26.13 752.42 6.78 10.02 0.96
1752.00 29.20 26.00 759.17 6.75 9.74 0.93
1776.00 29.60 25.87 765.88 6.72 9.49 0.91
1800.00 30.00 25.75 772.57 6.68 9.26 0.88
1824.00 30.40 25.63 779.22 6.65 9.05 0.86
1848.00 30.80 25.51 785.84 6.62 8.85 0.85
1872.00 31.20 25.40 792.44 6.59 8.67 0.83
1896.00 31.60 25.28 799.00 6.56 8.51 0.81
1920.00 32.00 25.17 805.53 6.53 8.35 0.80
1944.00 32.40 25.06 812.04 6.51 8.21 0.78
1968.00 32.80 24.95 818.51 6.48 8.08 0.77
1992.00 33.20 24.85 824.96 6.45 7.95 0.76
2016.00 33.60 24.74 831.39 6.42 7.83 0.75
2040.00 34.00 24.64 837.78 6.40 7.72 0.74
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2064.00 34.40 24.54 844.15 6.37 7.61 0.73
2088.00 34.80 24.44 850.49 6.34 7.51 0.72
2112.00 35.20 24.34 856.81 6.32 7.41 0.71
2136.00 35.60 24.24 863.10 6.29 7.32 0.70
2160.00 36.00 24.15 869.37 6.27 7.23 0.69
2184.00 36.40 24.06 875.61 6.24 7.15 0.68
2208.00 36.80 23.96 881.83 6.22 7.07 0.68
2232.00 37.20 23.87 888.02 6.19 6.99 0.67
2256.00 37.60 23.78 894.20 6.17 6.92 0.66
2280.00 38.00 23.69 900.34 6.15 6.85 0.65
2304.00 38.40 23.61 906.47 6.13 6.78 0.65
2328.00 38.80 23.52 912.57 6.10 6.72 0.64
2352.00 39.20 23.44 918.66 6.08 6.65 0.64
2376.00 39.60 23.35 924.71 6.06 6.59 0.63
2400.00 40.00 23.27 930.75 6.04 6.53 0.62
2424.00 40.40 23.19 936.77 6.02 6.48 0.62
2448.00 40.80 23.11 942.77 6.00 6.42 0.61
2472.00 41.20 23.03 948.74 5.98 6.37 0.61
2496.00 41.60 22.95 954.70 5.95 6.32 0.60
2520.00 42.00 22.87 960.63 5.93 6.27 0.60
2544.00 42.40 22.80 966.55 5.92 6.22 0.59
2568.00 42.80 22.72 972.44 5.90 6.17 0.59
2592.00 43.20 22.65 978.32 5.88 6.13 0.58
2616.00 43.60 22.57 984.17 5.86 6.08 0.58
2640.00 44.00 22.50 990.01 5.84 6.04 0.58
2664.00 44.40 22.43 995.83 5.82 6.00 0.57
2688.00 44.80 22.36 1001.63 5.80 5.95 0.57
2712.00 45.20 22.29 1007.42 5.78 5.92 0.56
2736.00 45.60 22.22 1013.18 5.76 5.88 0.56
2760.00 46.00 22.15 1018.93 5.75 5.84 0.56
2784.00 46.40 22.08 1024.66 5.73 5.80 0.55
2808.00 46.80 22.02 1030.37 5.71 5.76 0.55
2832.00 47.20 21.95 1036.06 5.70 5.73 0.55
2856.00 47.60 21.89 1041.74 5.68 5.70 0.54
2880.00 48.00 21.82 1047.40 5.66 5.66 0.54

1047.40 1047.40 100.00
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