


１．投稿資格について

　特に制限は設けない．

２．投稿内容および種類について

　投稿内容は陸上競技についての理論と実践

に関するもので，内容に応じて，総説，原著，

資料，指導法および指導記録の報告などに分類

される．スタイルは和文，英文のどちらでもよ

い．

　投稿論文には上記の投稿種別を明記し，英文

のタイトル，著者，所属，総説および原著には

要約（150 語以内）をつける．

（注：何らかの理由で英文要約等の作成が困難

な場合は，編集委員会にその旨をご相談くださ

い）

３．採否等について

　原稿は査読を行い ,査読結果をもとに採否お

よび掲載順序の決定，校正などは編集委員会が

行う．

４．原稿の書き方について　

　原稿は原則として，ワードプロセッサーで作

成する．本文は，横 42 文字×縦 38 字で 1頁と

する．（1頁は約1600字，刷り上がり10頁以内，

図表もその頁数に含む ,すべて白黒にて作成）

英文は，A4 サイズタイプ用紙を使用し，15 枚

以内を原則とする．

　計量単位は，原則として国際単位系（m，kg，

sec など）とする．

　また，英文字および数字は半角とする．

５．文献の書き方について

　本文中の文献は，著者（発行年）という形式

で表記する．

　例）　田中（1996）は　------

　文献は，原則として，本文最後に著者名の

ABC 順で記載する．書誌データの記載方法は，

著者名（発行年），論文名，誌名，巻（号），ペー
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ジの順とする .

　例）吉原　礼，武田　理，小山宏之，阿江

通良 (2006)　女子棒高跳選手の跳躍動作 のバ

イオメカニクス的分析．陸上競技研究紀要，2：

58-64.

　伊藤　宏（1992)　陸上競技の発育・発達．

陸上競技指導教本―基礎理論編―． 日本陸上

競技連盟編，大修館書店，55-72．

　同一著者，同発行年の文献を複数引用した場

合は発行年の後に a,b,c　をつける．　

　例）　田中ら（1996 ｂ）は，――――

６．原稿の提出先

　投稿原稿（本文，図表など）は，下記へ

E-mail の添付資料として送付するとともに，

プリントしたもの 1部を郵送する .

〒 163-0717　

東京都新宿西新宿 2-7-1　

小田急第一生命ビル 17 階

日本陸上競技連盟
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(Tel 03-5321-6580　Fax　03-5321-6591)

E-mail:　kiyou ＠ jaaf.or.jp

７．原稿の締め切り

　原稿の締め切りは特に設けず，随時受理し，

査読を行う．ただし、2017 年度版は，2018 年

1 月末日とする．

８．その他

　本研究紀要に掲載された内容の著作権は公

益財団法人日本陸上競技連盟に帰属する．
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A study of competitive history of Japanese representatives in track and field : Trajectory Equifinality 
Model for male sprinters

Shujiro Kobayashi1)　　Masashi Watanabe1)　　Yasunori Morioka2)　　Issei Iwataki3)

1) College of Education, Ibaraki University
2) College of Sports Sciences, Nihon University
3) Japan Association of Athletics Federations

Abstracts
This study was conducted using the Trajectory Equifi nality Model (TEM) to elucidate common points 
among men who became Japanese representatives in Olympic male short sprint events. A semi-structured 
interview was administered to four male sprinters who had participated in World Championship and 
Olympic competitions. Key questions elicited the following information: 1) sports history of parents, 
2) fi rst encounter with sports, 3) trigger for pursuit of track and fi eld training, 4) selection and change 
of sports and events, 5) characteristics of human and physical environments, 6) time of performance 
stagnation or decline, 7) time of strong performance improvement, 8) fi rst participation in international 
and world class competition, and 9) main reasons for retirement from competition. Results revealing 
common points were inferred from verbatim records using TEM. Respondents themselves were acutely 
conscious of running fast during childhood. Although sports types and performance levels differed, they 
belonged to school sports clubs during junior high school. In high school, all belonged to a track and 
fi eld club, for which they marked high performance. Their parents respected their wishes, but support 
was not excessive. They became Japan's representatives during college or after graduating. They reported 
various exterior motivations. They experienced changes in performance before becoming Japan's 
representatives, which increased their consciousness of becoming a nationally representative athlete. 
After that experience, their performance improved even when their surroundings changed. Although they 
considered retirement from athletic life, they also found reasons to continue. This awareness led to their 
best performance.
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100-m race patterns of Yoshihide Kiryu in his history attaining 9.98 seconds

Kai Kobayashi1)  Hayato Ohnuma2)  Kyohei Takahashi3)  Takeo Matsubayashi2)  Ryotaro Hirokawa4)

Akifumi Matsuo5)  Masaaki Sugita6)  Hiroyasu Tsuchie7)  
1) Tokyo Keizai University
2) Japan Institute of Sports Sciences
3) National Institute of Technology, Kumamoto College
4) Tokai University
5) National Institute of Fitness and Sports in Kanoya
6) Nippon Sport Science University
7) Toyo University

Abstracts
  The purpose of this study was to investigate time-course change of the sprint kinematics about 
Yoshihide Kiryu who marked a new Japanese national record (9.98s) in 2017. Three to seven high-
speed digital video cameras were placed at multiple positions overlooking the home straight to record 
10 m splits analysis data. The cameras recorded at between 60 and 240 Hz with all sprinters filmed 
from a range of different angles. We calculated in each 10m sprit time, running velocity, step frequency, 
and step length from the passing times of the ground marks and the timing of the footmarks in each 
camera. Reviewing Kiryu’s race patterns from the time he set his new national record suggests that he 
exhibit consistent step frequency and increasing step length and therefore he could achieve high running 
velocities in the middle and late phase of the race.
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Trial preparation of assessment standard table in control test for junior high school track and fieled 
athletes.

Kenichi Mori 1)　　Susumu Shigeta 2)　　Syota Funahashi 3)　　Mitsugi Ogata 4)

Satoshi Miyake 5)　　Yohei Abiru 5)

1) Musashi University
2) Tokyo Gakugei University
3) Funabashi municipal institution Katsushika Junior High School
4) University of Tsukuba
5) Japan Association of Athletics Federations

Abstracts
The purpose of this study was to prepare an assessment standard table in control test for junior high 
school track and field athletes. We researched data from control test of junior high school sprinter 
and jumper athletes who took part in top training camp. Consequently, We were able to prepare an 
assessment standard table. And, in aiming for prize in a national competition in junior high school, 6 
points in assessment standard table was criteria for evaluation in physical fi tness index. In boys, other 
events except standing long jump and quick jump were signifi cantly high in Elite group than in Good 
group. In girls, other events except quick jump were significantly high in Elite group than in Good 
group. Therefore, in Quick Jump, it is necessary to think about whether to adopt it as a control test.
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Analysis of Performances and Rate Demonstrating True Abilities for Athletes at the “Inter-High” Meet

Makoto WATABE1)  Emina YACHI1)  Shino IZUTSU1)

1) Japan Women’s College of Physical Education
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(0-45m) (45-80m) (80-115m) (115-150m) (150-185m) (185-220m) (220-255m) (255-290m) (290-325m) (325-360m) (360-400m) (100-200m) (200-300m) (300-400m) (200-400m)

- 6.14 11.23 16.39 - 21.76 27.31 - 33.09 39.17 45.76
- 6.14 5.09 5.16 - 5.37 5.55 - 5.78 6.08 6.59

7.98 9.90 9.74 9.67 9.32 9.26 8.85 8.72 8.33 8.12 7.47
- 6.17 11.17 16.14 - 21.41 26.89 - 32.72 39.02 45.95
- 6.17 5.00 4.98 - 5.27 5.48 - 5.83 6.30 6.93

7.94 9.92 10.13 10.01 9.51 9.43 8.93 8.69 8.07 7.81 7.08
- 6.13 11.18 16.33 - 21.63 27.11 - 32.97 39.28 46.02
- 6.13 5.04 5.16 - 5.30 5.47 - 5.86 6.31 6.74

7.99 9.94 9.87 9.62 9.47 9.34 9.00 8.62 8.02 7.83 7.32
- 6.23 11.46 16.77 - 22.25 27.85 - 33.81 39.93 46.42
- 6.23 5.24 5.30 - 5.48 5.60 - 5.97 6.12 6.49

7.89 9.60 9.47 9.41 9.16 9.02 8.87 8.36 8.23 8.12 7.61
- 6.20 11.26 16.53 - 22.04 27.81 - 33.87 40.29 47.06
- 6.20 5.06 5.28 - 5.51 5.76 - 6.06 6.42 6.77

7.90 10.01 9.69 9.39 9.20 8.80 8.60 8.29 7.93 7.66 7.31
- 6.05 10.94 15.94 - 21.17 26.72 - 32.69 39.32 47.14
- 6.05 4.89 5.00 - 5.23 5.55 - 5.97 6.63 7.82

8.09 10.28 10.13 9.94 9.60 9.45 8.74 8.48 7.90 7.21 6.22

45.76

� 50m  [s] � 50m [s] � 35m [m/s]

17.99 10.53 11.33 12.67 24.00

47.06

47.14

45.95

46.02

46.42

2.23

22.91 10.24 11.31 13.23 24.54 3.13

2.75

15.47 10.79 11.57 12.61 24.17 1.92

21.27 10.46 11.34 13.05 24.39

2.98

29.90 10.23 11.52 14.45 25.97 4.79

23.54 10.79 11.83 13.19 25.02



3.0

3.5

4.0

4.5

5.0

0 100 200 300 400

(s
te
ps
/s)

(m)

46.08 

46.55 

46.87 

47.05 

1.8

1.9

2.0

2.1

2.2

2.3

2.4

2.5

2.6

2.7

0 100 200 300 400

(m
)

(m)

46.08 

46.55 

46.87 

47.05 

50m 100m 150m 200m 250m 300m 350m 400m
(0-45m) (45-80m) (80-115m) (115-150m) (150-185m) (185-220m) (220-255m) (255-290m) (290-325m) (325-360m) (360-400m) (100-200m) (200-300m) (300-400m) (200-400m)

- 6.18 11.19 16.35 - 21.74 27.42 - 33.35 39.52 46.08
- 6.18 5.02 5.16 - 5.39 5.68 - 5.92 6.17 6.56

7.92 10.11 9.76 9.67 9.37 9.08 8.62 8.49 8.18 8.02 7.53
- 5.99 11.02 16.23 - 21.75 27.50 - 33.51 39.79 46.55
- 5.99 5.03 5.21 - 5.51 5.76 - 6.01 6.28 6.76

8.19 10.11 9.69 9.56 9.14 8.91 8.55 8.37 8.02 7.90 7.28
- 6.20 11.41 16.90 - 22.50 28.25 - 34.14 40.24 46.87
- 6.20 5.20 5.49 - 5.60 5.75 - 5.89 6.10 6.63

7.90 9.87 9.24 9.04 9.00 8.76 8.65 8.53 8.28 8.12 7.41
- 6.21 11.40 16.77 - 22.30 28.15 - 34.20 40.39 47.05
- 6.21 5.18 5.37 - 5.54 5.85 - 6.04 6.19 6.66

7.89 9.83 9.39 9.28 9.16 8.74 8.43 8.29 8.13 8.02 7.38

 46.08

� 50m  [s] � 50m [s] � 35m [m/s]

20.65 10.55 11.61 12.73 24.34 2.60

46.55

46.87

47.05

3.06

2.44

17.79 11.09 11.64 12.73 24.37

21.85 10.72 11.77 13.04 24.80

1.87

18.36 10.90 11.89 12.85 24.75



3.0

3.5

4.0

4.5

5.0

0 100 200 300 400

(s
te
ps
/s)

(m)

Wayde van Niekerk 43.98
Steaven Gardiner 44.41
Abdalelah Haroun 44.48
Baboloki Thebe 44.66
Nathon Allen 44.88
Demish Gaye 45.04
Fred Kerley 45.23

1.8

1.9

2.0

2.1

2.2

2.3

2.4

2.5

2.6

2.7

0 100 200 300 400

(m
)

(m)

Wayde van Niekerk 43.98
Steaven Gardiner 44.41
Abdalelah Haroun 44.48
Baboloki Thebe 44.66
Nathon Allen 44.88
Demish Gaye 45.04
Fred Kerley 45.23

50m 100m 150m 200m 250m 300m 350m 400m
(0-45m) (45-80m) (80-115m) (115-150m) (150-185m) (185-220m) (220-255m) (255-290m) (290-325m) (325-360m) (360-400m) (100-200m) (200-300m) (300-400m) (200-400m)

- 6.02 10.81 15.67 - 20.80 26.15 - 31.64 37.46 43.98
- 6.02 4.80 4.86 - 5.13 5.35 - 5.48 5.82 6.52

8.12 10.46 10.36 10.26 9.87 9.47 9.26 9.18 8.83 8.36 7.51
- 6.15 11.06 15.98 - 21.05 26.38 - 31.99 37.94 44.41
- 6.15 4.91 4.92 - 5.07 5.34 - 5.60 5.95 6.47

7.94 10.18 10.18 10.16 9.99 9.60 9.22 9.00 8.53 8.28 7.60
- 6.17 11.24 16.35 - 21.62 27.06 - 32.66 38.45 44.48
- 6.17 5.07 5.11 - 5.27 5.44 - 5.60 5.79 6.03

7.94 9.87 9.83 9.78 9.54 9.37 9.08 8.97 8.70 8.58 8.22
- 6.09 10.97 15.93 - 21.06 26.36 - 31.86 37.83 44.66
- 6.09 4.88 4.96 - 5.13 5.30 - 5.50 5.97 6.83

8.03 10.28 10.18 10.04 9.85 9.54 9.37 9.16 8.72 8.05 7.16
- 6.03 10.94 15.87 - 20.96 26.33 - 31.99 38.06 44.88
- 6.03 4.91 4.93 - 5.09 5.37 - 5.66 6.07 6.82

8.12 10.18 10.18 10.13 9.94 9.54 9.16 8.91 8.44 8.05 7.17
- 6.16 11.02 15.91 - 21.03 26.49 - 32.24 38.35 45.04
- 6.16 4.85 4.89 - 5.12 5.46 - 5.75 6.11 6.69

7.92 10.33 10.26 10.21 9.97 9.32 9.04 8.74 8.36 8.02 7.35
- 6.09 11.01 16.02 - 21.19 26.63 - 32.35 38.47 45.23
- 6.09 4.91 5.02 - 5.16 5.45 - 5.72 6.13 6.76

8.03 10.26 10.06 9.92 9.80 9.43 9.02 8.83 8.33 8.01 7.26

Wayde van Niekerk 43.98

� 50m  [s] � 50m [s] � 35m [m/s]

20.12 9.99 10.83 12.34 23.18

Steaven Gardiner 44.41

Abdalelah Haroun 44.48

Baboloki Thebe 44.66

Nathon Allen 44.88

Demish Gaye 45.04

Fred Kerley 45.23

2.37

23.36 2.31

13.09 10.38 11.04 11.82 22.86 1.24

18.74 9.98 10.94 12.42

23.60 2.54

20.92 10.02 11.03 12.89 23.92 2.96

21.69 10.09 10.80 12.80

24.01 2.98

21.95 10.18 11.16 12.88 24.04 2.86

22.37 10.01 11.22 12.80



3.0

3.5

4.0

4.5

5.0

0 100 200 300 400

(s
te
ps
/s)

(m)

54.50 
54.53 
54.67 
54.83 
55.07 

55.31 
55.34 

56.57 

1.5

1.6

1.7

1.8

1.9

2.0

2.1

2.2

2.3

0 100 200 300 400

(m
)

(m)

54.50 
54.53 
54.67 
54.83 
55.07 

55.31 
55.34 

56.57 

50m 100m 150m 200m 250m 300m 350m 400m
(0-45m) (45-80m) (80-115m) (115-150m) (150-185m) (185-220m) (220-255m) (255-290m) (290-325m) (325-360m) (360-400m) (100-200m) (200-300m) (300-400m) (200-400m)

- 6.84 12.62 18.67 - 24.96 31.66 - 38.80 46.37 54.50
- 6.84 5.78 6.04 - 6.29 6.70 - 7.13 7.58 8.13

7.17 8.78 8.46 8.19 8.04 7.74 7.28 7.06 6.70 6.50 6.07
- 7.14 13.21 19.44 - 25.84 32.63 - 39.69 47.00 54.53
- 7.14 6.07 6.22 - 6.40 6.79 - 7.06 7.30 7.53

6.88 8.33 8.10 8.01 7.95 7.52 7.26 7.11 6.88 6.81 6.60
- 7.05 13.08 19.34 - 25.95 32.71 - 39.76 47.15 54.67
- 7.05 6.03 6.25 - 6.61 6.76 - 7.05 7.39 7.52

6.97 8.36 8.19 7.92 7.63 7.41 7.39 7.14 6.79 6.75 6.62
- 7.02 12.91 19.04 - 25.50 32.40 - 39.48 46.89 54.83
- 7.02 5.89 6.13 - 6.46 6.90 - 7.08 7.41 7.94

6.99 8.56 8.39 8.07 7.89 7.41 7.14 7.11 6.86 6.64 6.22
- 7.02 13.06 19.27 - 25.77 32.36 - 39.27 46.81 55.07
- 7.02 6.03 6.21 - 6.50 6.59 - 6.91 7.54 8.26

7.01 8.33 8.23 7.98 7.74 7.57 7.60 7.34 6.77 6.50 5.95
- 7.18 13.17 19.39 - 25.87 32.74 - 39.89 47.30 55.31
- 7.18 5.99 6.22 - 6.49 6.86 - 7.15 7.41 8.01

6.83 8.46 8.19 7.98 7.83 7.44 7.18 7.02 6.83 6.66 6.14
- 6.90 12.85 19.17 - 25.85 32.86 - 40.04 47.43 55.34
- 6.90 5.95 6.32 - 6.68 7.01 - 7.18 7.39 7.91

7.12 8.60 8.13 7.83 7.57 7.28 7.04 6.99 6.81 6.72 6.23
- 7.05 13.02 19.27 - 25.77 32.71 - 40.05 47.92 56.57
- 7.05 5.97 6.25 - 6.50 6.94 - 7.34 7.88 8.65

6.97 8.46 8.26 7.89 7.80 7.44 7.06 6.86 6.56 6.15 5.70

56.57

55.07

55.31

55.34

54.53

 54.67

54.83

� 50m  [s] � 50m [s] � 35m [m/s]

54.50 26.01 12.34 13.84 15.70 29.54 4.58

2.86

19.29 12.86 13.81 14.91 28.72 2.78

18.18 12.62 13.86 14.84 28.69

3.84

21.98 12.71 13.49 15.80 29.30 3.53

22.47 12.59 13.98 15.35 29.33

3.56

21.79 13.00 14.19 15.30 29.49 3.64

21.27 12.71 14.01 15.42 29.44

5.0227.27 12.76 14.27 16.52 30.80



50m 100m 150m 200m 250m 300m 350m 400m
(0-45m) (45-80m) (80-115m) (115-150m) (150-185m) (185-220m) (220-255m) (255-290m) (290-325m) (325-360m) (360-400m) (100-200m) (200-300m) (300-400m) (200-400m)

- 6.90 12.89 19.02 - 25.33 31.87 - 38.70 45.98 53.65
- 6.90 5.99 6.13 - 6.31 6.54 - 6.84 7.28 7.67

7.14 8.43 8.23 8.13 8.01 7.74 7.59 7.37 6.99 6.75 6.47
- 6.90 12.86 18.94 - 25.33 31.98 - 38.97 46.21 53.83
- 6.90 5.96 6.07 - 6.39 6.65 - 6.99 7.25 7.62

7.14 8.43 8.33 8.19 7.92 7.61 7.45 7.18 6.92 6.88 6.49
- 6.96 12.90 19.04 - 25.51 32.28 - 39.31 46.57 54.18
- 6.96 5.94 6.14 - 6.47 6.77 - 7.03 7.26 7.61

7.06 8.53 8.26 8.10 7.83 7.49 7.31 7.14 6.95 6.83 6.51
- 7.08 13.15 19.37 - 25.85 32.55 - 39.56 46.92 54.72
- 7.08 6.07 6.22 - 6.49 6.69 - 7.01 7.36 7.80

6.94 8.34 8.10 8.01 7.77 7.57 7.40 7.18 6.83 6.75 6.34
- 7.11 13.36 19.65 - 26.11 32.75 - 39.82 47.16 54.85
- 7.11 6.24 6.29 - 6.46 6.64 - 7.07 7.34 7.69

6.93 8.01 8.01 7.92 7.80 7.60 7.49 7.09 6.84 6.78 6.43
- 6.98 12.95 19.00 - 25.26 31.77 - 38.73 46.31 54.98
- 6.98 5.96 6.06 - 6.26 6.51 - 6.95 7.58 8.67

7.04 8.43 8.33 8.23 8.07 7.80 7.60 7.26 6.79 6.42 5.62
- 7.25 13.56 20.07 - 26.70 33.41 - 40.35 47.66 55.59
- 7.25 6.32 6.51 - 6.63 6.71 - 6.94 7.31 7.93

6.79 8.04 7.74 7.66 7.56 7.49 7.43 7.25 6.98 6.70 6.21
- 7.19 13.39 19.74 - 26.33 33.15 - 40.37 48.02 56.20
- 7.19 6.20 6.34 - 6.59 6.82 - 7.23 7.64 8.18

6.85 8.10 8.01 7.83 7.66 7.41 7.28 6.96 6.63 6.46 6.03

53.65

� 50m  [s] � 50m [s] � 35m [m/s]

19.94 12.44 13.37 14.95 28.32

53.83

 54.18

54.72

56.20

54.85

54.98

55.59

2.99

18.36 12.46 13.64 14.86 28.50 3.18

3.16

19.13 12.71 13.71 15.16 28.87 3.01

19.87 12.61 13.80 14.87 28.67

2.62

23.85 12.32 13.46 16.25 29.72 4.45

15.35 12.76 13.70 15.03 28.74

2.19

20.31 12.94 14.04 15.83 29.87 3.54

16.61 13.14 13.64 15.24 28.89



3.0

3.5

4.0

4.5

5.0

0 100 200 300 400

(s
te
ps
/s)

(m)

53.71 
54.16 

54.46 
55.19 

55.63 
55.80 

55.96 
55.98 

1.5

1.6

1.7

1.8

1.9

2.0

2.1

2.2

2.3

0 100 200 300 400

(m
)

(m)

53.71 
54.16 

54.46 
55.19 

55.63 
55.80 

55.96 
55.98 

50m 100m 150m 200m 250m 300m 350m 400m
(0-45m) (45-80m) (80-115m) (115-150m) (150-185m) (185-220m) (220-255m) (255-290m) (290-325m) (325-360m) (360-400m) (100-200m) (200-300m) (300-400m) (200-400m)

- 7.12 13.01 19.20 - 25.71 32.37 - 39.22 46.30 53.71
- 7.12 5.89 6.19 - 6.51 6.65 - 6.85 7.08 7.41

6.88 8.60 8.33 7.98 7.74 7.55 7.49 7.31 7.16 6.97 6.69
- 6.79 12.51 18.54 - 24.94 31.71 - 38.84 46.30 54.16
- 6.79 5.73 6.03 - 6.40 6.77 - 7.13 7.46 7.86

7.23 8.89 8.49 8.21 7.93 7.56 7.27 7.04 6.79 6.62 6.30
- 6.83 12.67 18.79 - 25.31 32.14 - 39.27 46.62 54.46
- 6.83 5.84 6.12 - 6.52 6.84 - 7.13 7.35 7.84

7.19 8.70 8.36 8.10 7.77 7.44 7.23 7.02 6.90 6.70 6.30
- 6.74 12.77 19.10 - 25.74 32.58 - 39.67 47.13 55.19
- 6.74 6.03 6.33 - 6.64 6.84 - 7.09 7.46 8.06

7.33 8.39 8.13 7.80 7.57 7.44 7.23 7.09 6.83 6.58 6.11
- 7.23 13.51 20.05 - 26.81 33.66 - 40.73 48.01 55.63
- 7.23 6.28 6.54 - 6.75 6.85 - 7.07 7.28 7.62

6.81 8.07 7.80 7.57 7.43 7.35 7.26 7.09 6.95 6.79 6.51
- 7.12 13.04 19.30 - 26.00 33.05 - 40.38 47.91 55.80
- 7.12 5.92 6.26 - 6.70 7.05 - 7.32 7.53 7.89

6.88 8.60 8.23 7.89 7.57 7.21 7.02 6.83 6.72 6.56 6.28
- 7.11 13.06 19.35 - 26.10 33.08 - 40.31 47.86 55.96
- 7.11 5.95 6.29 - 6.75 6.98 - 7.23 7.56 8.10

6.90 8.56 8.16 7.86 7.48 7.26 7.10 6.95 6.72 6.52 6.10
- 7.62 13.97 20.42 - 27.12 33.96 - 41.00 48.30 55.98
- 7.62 6.34 6.45 - 6.70 6.84 - 7.04 7.30 7.68

6.44 7.92 7.83 7.71 7.51 7.37 7.27 7.12 6.95 6.75 6.45

53.71

� 50m  [s] � 50m  [s] � 35m [m/s]

18.94 12.70 13.51 14.49 28.00

54.16

54.46

55.19

55.98

55.63

55.80

55.96

2.29

25.55 12.43 13.90 15.32 29.22 4.28

3.85

21.63 12.97 13.93 15.52 29.45 3.71

23.00 12.64 13.96 15.19 29.15

2.01

23.75 12.96 14.37 15.42 29.80 3.79

15.86 13.30 13.92 14.90 28.82

3.76

14.79 13.15 13.88 14.98 28.86 1.74

23.91 13.04 14.21 15.65 29.86



































R ; L H ; F
Pre 10m 2m Bar 4m Post 2m 10m
Dec = Bar – Pre, Acc = Post – Bar, Ra�o = Pre/Post

R ; L H ; F
Pre 10m 2m Bar 4m Post 2m 10m
Dec = Bar – Pre, Acc = Post – Bar, Ra�o = Pre/Post
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1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7

Ls3-2 Ls2-1 Ls1-TD

(m
)



2011

N
C
H

N
C
H

N
C
H

N
C
H

N
C
H

U
2
0

N
C
H

I
H

U
1
8

G
G
P ch

N
C
H

I
H

U
2
0

G
G
P ch

N
C
H

 8.11 65 7.08 - 8.05
 8.06 32 7.13 - 7.92  

 8.05 48 6.76 - 8.07w
 8.04 34 7.13 - 7.85

 8.01 40 6.94 - 7.96

ch IH GGP

min - max
m

2010 2012
PB
m

710261023102 2014 2015



9.4

9.6

9.8

10.0

10.2

10.4

10.6

10.8

11.0

11.2

7 7.2 7.4 7.6 7.8 8 8.2 8.4

m

m
/s

GGP
NCH

’17

’16

S.D.

8.30m

r = 0.715
y = 0.7173x + 4.8516

9.4

9.6

9.8

10.0

10.2

10.4

10.6

10.8

11.0

11.2

7 7.2 7.4 7.6 7.8 8 8.2 8.4

m

m
/s

GGP
ch

NCH

’16

S.D.r = 0.727
y = 0.6994x+4.9056

8.30m

’17

9.4

9.6

9.8

10.0

10.2

10.4

10.6

10.8

11.0

11.2

7 7.2 7.4 7.6 7.8 8 8.2 8.4

m

m
/s

GGP
ch

NCH

’16

S.D.
r = 0.831
y = 0.6294x + 5.2413

8.30m

’17



9.4

9.6

9.8

10.0

10.2

10.4

10.6

10.8

11.0

11.2

7 7.2 7.4 7.6 7.8 8 8.2 8.4

m

m
/s

GGP
ch

NCH

’16

S.D.
r = 0.741
y = 0.682x + 5.3338

8.30m

’17

9.4

9.6

9.8

10.0

10.2

10.4

10.6

10.8

11.0

11.2

7 7.2 7.4 7.6 7.8 8 8.2 8.4

m

m
/s

GGP
NCH

’16

S.D.

r = 0.871
y = 0.7078x + 5.0209

8.30m

’17

m/s m/s m/s

8.11 8.05 10.66 2 10.73 1 10.81 0

8.06 7.92 10.57 0 10.64 0 10.71 0

8.05 8.07w 10.34 3 10.40 2 10.47 0

8.04 7.85 10.75 0 10.81 0 10.88 0

8.01 7.96 10.75 3 10.82 2 10.90 1
*

m

8.10m 8.20m 8.30m
PB
m























































1 12 (7.2%) 3 (3.8%) 9 (10.5%) 
2 47 (28.3%) 17 (21.3%) 30 (34.9%) 
3 107 (66.5%) 60 (75.0%) 47 (54.7%) 

166 (100%) 80 (100%) 86 (100%) 

nn SOC average (SD)
80 42.58 (7.37) 
86 44.37 (7.27) 

166 43.51 (7.34) 
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