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SPESIFIKASJONS- OG RESULTATOVERSIKT.

Kleiva Fiskefarm AS

Lokalitet: Bjernstein, Ibestad kommune.

Generelle spesifikasjoner, periode, frekvens og resultater.

Tekst Overflatestram Spredningsstrom Bunnstrom

Tidsrom for registreringer 19.06.2006-31.07.2006 19.06.2006-31.07.2006 19.06.2006-31.07.2006
Dybde pa mélestedet. Ca.

Dybde for registreringer iM 15 M 49 M

{meter). Ca.

Midler type - nummer

SD6000 - nr855

SD6000 - nr914

SD6000 - nr1140

Type miling

Kontinuerlig

Kontinuerlig

Kontinuerlig

Frekvens — varighet*4

2 min/10 min - 42 dogn

2 min/10 min - 42 dogn

2 min/10 min - 42 dogn

Adresse for arkiv (data)

/o

/s

/b

12.3 %

% strom mindre enn | cm/sek.(ca) | 5.6 % 19.] %
Gjennomsnittsstrom 5.7 5.1 20

Rest strom 4.3 2.6 0.4

Neumanns parameter 0.747 0.514 0.208

De 4 hyppigst forekommende 150. 165. 135, 330 135, 120, 330, 150 345, 0, 255,330

retningene strommen beveger seg
mot (grader) * |

De 4 hyppigst forekommende
stromhastighetene (cm /sek) #1

1-3,3-4.4-5,15-25

1-3.0-1, 3-4, 4-5

1-3, 0-1.3-4, 4-5

Mest vannutskifining / retning /

65776m’ ved 135-150 grader.

71670m ved 135-150

7896m” ved 345-360

15 praders sektor.*2 1566m*/m*/dogn grader. 1706m"*/m*/dogn grader. 188m’/m/dogn
Minst vannutskifining / reming / [ 380m® ved 60-75 grader. 426m’ ved 255-270 grader. | 1121m° ved 45-60 g;;\der.
15 graders sektor.*2 Im’/m*/doen 10m’im*/doen 27m*m/degn
Giennomsnittlig total vann- 4875m 7dogn 4394m degn 1716m dom

utskifining pr. degn. Alle =

retninger

Maksimum strom - signifikant 39.0-11.8 41.2-114 FEREX

maksimum strem (cn/sek) *3

*1: gruppert i synkende rekkefolge *2: vann som passerer gjennom hver loddrett plassert
kvadratmeter.*3: gjennomsnittet av | 3 milingene som viser hovest verdi. *4: maleren maler
hvert x minute, hyverty minuit giv maleren et gjennomsnitt av verdiene for 5 malinger,
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5 M DYP

TEMPERATURE
File name: 20060619 Bjernstein 5 m.SD6 Ref. number: 855
Series number: 1 Interval time: 10 Minutes

Number of measurements in data set: 5999
Data displayed from: 14:48 - 19.Jun-06 To: 06:28 - 31.Jul-06
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CURRENT SPEED
File name: 20060619 Bjemnstein 5 m.SD6 Ref. number. 855
Series number: 1 internval time: 10 Minutes

Number of measurements in data set. 5999
Data dispiayed from: 14:48 - 19.Jun-06 To: 06:28 - 31.Jul-06
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CURRENT SPEED BAR CHART

File name: 20060619 Bjornstein 5 m.SD6 Ref. number; 855
Series number: 1 Interval time: 10 Minutes
Number of measurements in data set: 5999

Data displayed from: 14:48 - 19.Jun-06 To: 06:28 - 31.Jul-06
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CURRENT DIRECTION BAR CHART
File name: 20060619 Bjarnstein 5 m.S0D6 Ref number: 855
Series number 1 Interval time: 10 Minutes

Number of measurements in data set’ 5599
Data displayed from: 14:48 - 19.Jun-06 To: 06:28 - 31.Jul-06
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PROGRESSIVE VECTOR

File name: 20060619 Bjernstein 5 m.SD6 Ref, number; 855

Series number: 1 Interval time: 10 Minutes
Number of measurements in data set: 5399

Data displayed from: 14:48 - 19.Jun-06 To: 06:28 - 31..Jul-06

Neumann parameter: 0.747 Rest speed: 4.3 cm/s
Average speed: 5.7 cm/s Rest direction: 156 deg.
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CURRENT VELOCITY DISTRIBUTION DIAGRAM

File name: 20060619 Bjemnstein 5 m.SD6 Ref. number; 855

Series number: 1 Interval time: 10 Minutes

Number of measurements in data set: 5999
Data displayed from: 14:48 - 19.Jun-06 To: 06:28 - 31.Jul-08

N N
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Maximum welocity (cm/s) Mean welocity (cm/s)
per 15 deg sector per 15 deg sector
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CURRENT VELOCITY DISTRIBUTION DIAGRAM

File name: 20060619 Bjemnstein 5 m.SD&
Series number: 1
Number of measurements in data set: 5999

Ref. number: 855
Interval time: 10 Minutes

Data displayed from: 14:48 - 19.Jun-06 To: 06:28 - 31.Jul-06
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Relative water flux (%)
per 15 deg sector

STICK DIAGRAM

File name: 20060619 Bjemstein 5 m.SD6
Series number: 1

Number of measurements in data set; 5999

Number of measurements
per 15 deg sector

Ref number: 855
Interval time: 10 Minutes

Data displayed from: 14:48 - 19.Jun-06 To: 06:28 - 31.Jul-06

Current speed (cm/s)
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CURRENT SPEED / DIRECTION MATRIX
File name; 20060619 Bjemstein 5 m.SD6

Series number: 1
Number of measurements in data set. 5999
Data displayed from: 14:48 - 19.Jun-06 To: 06:28 - 31.Jul-06

Ref.

Interval time: 10 Minutes

number: 855

| ___ Current speed groups | Total flow |
J_ 1] 3[4 5] & 8 10[ 15 25 50[ 75 100]Sum% mim’ %
0 21 e 8 6 2 2 0 0 0 o o0 0 18| 1429] 07
15 2 45 M 1 0 0 0 0 0 0 0 0 1.0{ 882| 0.4
,,,,,,,, 30/ 5 25 4 o0 0 o0 0 O 0 0 0 o0 0.6 395 02
4/ 3 20 2 4 0 0 0 0 0 0 0 0 06 511 02
60/ 3 24 2 1 0 0 o0 ©0 ©O0 0 ©0 0 05| 380 02
75/ 4 23 4 1 0 0 0 0 0 o0 0 0 05| 446/ 0.2
90, 3 2 8 1 ©0 0 ©0 0 0 0 0 o0 07| 58| 03
105i 4 38 14 3 2 1 0 0 0 0 0 0 1.0/ 1046| 0.5
120/ 8 69 5 32 9 20 11 26 13 1 0 0 41| 8585 4.2
135,' 11 117 93 656 50 112 68 168 218 72 0 0 16.1] 65776 32.1
150 43 650 423 265 82 69 38 59 98 73 0 0 30.0|63272| 30.9
165/ 89 606 211 86 92 89 64 67 25 24 0 0 22,6 38066 | 18.6
180, 13 5 8 2 0 0 0 0 ©O0 ©0 0 0 13| 1045 0.5
195) 32 39 14 5 ©0 0 0 O O O 0 © 15| 1102| 0.5
210/ 12 22 2 1 2 0 0 ©0 O O 0 0 07| 482 0.2
225! 4 27 4 1 0 0 0 0 0 0 0 0 0.6 481 0.2
240/ 6 19 7 1 0 0 0 0 0 0 0 0 0.6 449| 0.2
2550 3 16 B 3 1 2 6o o o o0 0 0 0.5| &45| 0.3
270, 1 20 4 1 1 0 2 0 0 0 0 0 0.5 541 0.3
2851 2 30 10 1 o o 1 0o 0 0 o0 o0 07| 719| 0.4
300! 7 63 8 2 3 2 2 0 0 0 0 0 1.5| 1374{ 0.7
315/ 14 114 40 31 8 22 4 2 1 0 0 0 3.9( 4978 2.4
33. 11 118 59 44 37 26 17 8 5 0 0 0 5.4| 8437| 4.1
345, 36 118 37 10 9 2 0 0 0 0 0 0 3.5| 3229| 1.6
Sum%, 5.6 39.3 17.2 93 50 58 35 55 60 28 0.0 0.0
STATISTICAL SUMMARY
Total East / west North / south
Mean current speed (cm/s) 57 2.4 4.9
Variance {cm/s)? 38,994 10,953 30,388
Standard deviation {cmis) 6,244 3.310 5,513
Mean standard deviation 1.088 1,400 1,115
Maximum current velocily 39.0
Minimum current velocity 0.0
Significant max velocity 11.8
1.9

Significant min velocity

n\4236\strem _bjernstein_h07_v1.doc

gy



15 M DYP

TEMPERATURE
File name: 20060619 Bjemnstein 15 m.SDB6 Ref. number: 914
Series number: 1 Interval time: 10 Minutes

Number of measurements in data set: 5999
Data displayed from: 14:48 - 19.Jun-06 To: 06:28 - 31.Jul-06
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CURRENT SPEED
File name. 20060619 Bjernstein 15 m SD6 Ref number: 914
Series number 1 Interval time. 10 Minutes

Number of measurements in data set 5999
Data displayed from: 14:48 - 19.Jun-06 To 06:28 - 31, Jul-06

Current speed (cm/s)
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CURRENT SPEED BAR CHART

File name: 20060619 Bjgrnstein 15 m.SD6 Ref. number: 914
Series number: 1 Interval time: 10 Minutes
Number of measurements in data set: 5899

Data displayed from: 14:48 - 19.Jun-06 To: 06:28 - 31.Jul-06
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CURRENT DIRECTION BAR CHART
File name: 20060619 Bjemstein 15 m.SD6 Ref. number: 914
Series number: 1 Interval time: 10 Minutes

Number of measurements in data set: 5999
Data displayed from: 14:48 - 19.Jun-06 To: 06:28 - 31.Jui-06

Number of measurements
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PROGRESSIVE VECTOR

File name: 20060619 Bjernstein 15 m.SD6

Series number; 1

Ref number: 914
Interval time: 10 Minutes

Number of measurements in data set: 5999

Data displayed from: 14:48 -

Neumann parameter: 0.514
Average speed: 5.1 cm/s

km N

19.Jun-06 To: 06:28 - 31.Jul-06

Rest speed: 2.6 cm/s
Rest direction: 127 deg.
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CURRENT VELOCITY DISTRIBUTION DIAGRAM

File name: 20060619 Bjermstein 15 m.SD6

Series number. 1

Interval

Number of measurements in data set: 5999

Data displayed from: 1448

N

- 19.Jun-06 To: 06:28 - 31.Jul-06

Maximum welocity (cm/s)
per 15 deg sector
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Ref. number: 914
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CURRENT VELOCITY DISTRIBUTION DIAGRAM
File name: 20060619 Bjemstein 15 m SD6

Series number: 1

Number of measurements in data set: 5999

Ref. number: 914
Intenval time: 10 Minutes

Data displayed from: 14:48 - 19.Jun-06 To: 06:28 - 31.Jul-06
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Relative water flux (%)
per 15 deg sector

STICK DIAGRAM

File name: 20060619 Bjarnstein 15 m.SD6
Series number 1

Number of measurements in data set. 5999

Number of measurements
per 15 deg sector

Ref. number: 914
Interval time: 10 Minutes

Data displayed from: 14:48 - 19.Jun-06 To: 06:28 - 31.Jul-06

Current speed (cm/s)
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CURRENT SPEED / DIRECTION MATRIX

File name: 20060619 Bjernstein 15 m.SD6 Ref. number; 914

Series number: 1 Interval time: 10 Minutes
Number of measurements in data set: 5999

Data displayed from: 14:48 - 19.Jun-06 To: 06:28 - 31.Jul-06

; Current speed groups

' Total flow '

P 31 4 5. 61 8 10 15 25° 50| 75' 100 Sum% m¥m* %
0! 28 123 5 5 1 3 1 1 0o 1 0 0 28| 2281 1.2
151 32 81 5 0 0 0 0 1 ] 0 0 0 20| 1332 0.7
300 39 71 6 3 o0 0 o0 1 2 1 0 o0 2.0| 1522| 0.8
.45, 38 74 5 1 0 0 0 0 5 12 0 0 23| 3815 2.1
60| 45 65 1 0 0 0 0 0 20 21 0 0 2,5| 7546 4.1
751 30 50 4 0 0 0 0 0 4 5 0 0 1.6] 2296| 1.2
9/ 11 47 9 0 0 0 0 0 1 2 0 o0 1.2| 1248] 0.7
105! 16 65 7 3 0 1 0 0 1 ] 0 0 1.7] 2232) 1.2
1200 60 323 96 41 43 41 19 27 82 55 0 0 13.1] 34304 18.6
135/ 61 346 206 154 131 72 88 146 154 84 0 0 24.0| 71670| 38.8
150] 49 216 119 62 49 14 15 28 10 0 0 0 9.4/ 13573 7.4
165/ 23 112 18 13 6 4 0 0 0 0 0 0 2.9] 2501 1.4
180! 41 76 7 1 3 3 0 0 0o 0 0 0 2.2| 1465{ 0.8
195, 33 65 1 3 0 0 0 0 0 0 0 0 17| 1008) 0.5
210 14 49 0 0 0 0 0 0 0 0 0 0 1.1 600| 0.3
225; 17 38 0 0 0 0 0 0 0 0 0 0 0.9 4921 0.3
240, 18 38 1 0 0 0 0 0 0 0 0 0 1.0 518| 0.3
255! 17 29 0 0 0 0 0 0 0 0 0 0 0.8 426] 0.2
270 9 29 0 0 0 0 0 0 0 1 0 0 0.7 540) 0.3
285. 15 40 3 0 0 0 0 0 0 4 0 0 1.0 1242} 0.7
3000 29 71 9 1 0 0 0 0 1 26 0 0 2.3] 6466| 3.5
315: 37 162 30 17 11 M 1 0 0 6 0 0 4.6| 5316] 2.9
330 51 326 140 54 43 41 20 M 0 2 0 0 11.5| 14390| 7.8
345! 27 246 58 36 30 23 4 0 0 0 0 0 74| 7758| 4.2
Sum%. 12.3 457 121 66 53 3.6 25 36 47 38 00 0.0
STATISTICAL SUMMARY
Total East / west North / south
Mean current speed {cim/s) 5.1 3.1 3.8
Variance {cm/s)? 48.575 27.351 23.214
Standard deviation (cmis) 6.970 5,230 4.818
Mean standard doviation 1.359 1.665 1,269

Waximuwn current velochty Af 7
Minimuin current velocity 0o
Significant max velocity 11.4

Significant min velocity 1.3
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49 M DYP

TEMPERATURE
File name: 20060619 Bjemstein 49 m.SD6 Rei. number: 1140
Series number: 1 Interval time: 10 Minutes

Number of measurements in data set: 5999
Data displayed from: 14:48 - 19.Jun-06 To: 06:28 - 31.Jul-06
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CURRENT SPEED
File name: 20060619 Bjernstein 49 m.3D6 Ref. number: 1140
Series number: 1 Intenval time; 10 Minutes

Number of measurements in data set' 5999
Data displayed from. 14:48 - 19.Jun-06 To® 06:28 - 31 Jul-06

Current speed {cm/s}
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CURRENT SPEED BAR CHART

File name: 20060619 Bjernstein 49 m.SD6 Ref. number: 1140
Series number: 1 Interval time: 10 Minutes
Number of measurements in data set: 5999

Data displayed from: 14:48 - 19.Jun-06 To: 06:28 - 31.Jul-06

Number of measurements
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30002
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CURRENT DIRECTION BAR CHART

File name: 20060619 Bjemstein 49 m.SD6 Ref. number; 1140
Series number. 1 Interval time. 10 Minutes
Number of measurements in data set: 5999

Data displayed from: 14:48 - 19 Jun-06 To: 06:28 - 31.Jul-08
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PROGRESSIVE VECTOR
File name: 20060619 Bjemstein 49 m.SD6 Ref. number: 1140
Series number. 1 Interval time: 10 Minutes

Number of measurements in data set: 5999
Data displayed from: 14:48 - 19.Jun-06 To: 06:28 - 31,Jul-08

Neumann parameter: 0.208 Rest speed: 0.4 cm/s
Average speed: 2.0 cm/s Rest direction. 289 deg.

km N

km E
CURRENT VELOCITY DISTRIBUTION DIAGRAM
File name: 20060619 Bjernstein 49 m.SD6 Ref number: 1140
Series number. 1 Interval time: 10 Minutes

Number of measurements in data set: 5999
Data displayed from: 14:48 - 19.Jun-06 To: 06:28 - 31.Jul-08

N N
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Maximum welocity (cm/s) Mean elocity (cm/s)
per 15 deg sector per 15 deg sector
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CURRENT VELOCITY DISTRIBUTION DIAGRAM
File name: 20060618 Bjermstein 49 m.SD6

Series number: 1

Number of measurements in data sef; 5999

Data displayed from: 14:48 - 19.Jun-08 To: 06:28 - 31.Jul-06

Ref. number 1140
Interval time: 10 Minutes
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Relative water flux (%)
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per 15 deg sector

per 15 deg sector

STICK DIAGRAM

File name: 20060619 Bjernstein 49 m.SD6
Series number; 1

Number of measurements in data set: 5999
Data displayed from: 14:48 - 19.Jun-06 To: 06:28 - 31.Jul-06

Ref. number: 1140
Interval time: 10 Minutes

Current speed (cm/s)
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CURRENT SPEED / DIRECTION MATRIX

File name: 20060619 Bjemstein 49 m.SD6 Ref. number: 1140
Series number. 1 Intenval time: 10 Minutes
Number of measurements in data set: 5999

Data displayed from: 14:48 - 19.Jun-06 To; 06:28 - 31.Jul-06

| _ Currentspeed groups | Total flow |

i

| F———

] 3 |6 8] 10] 15] 25 0] 75 100 Sum% mim*l %,
0l 107 296 5 " 6.8 4316] 6.0
15 28 142 5 2.9 1874| 2.6
30 14 9% 1 19| 1241| 1.7
45 41 712 3 19| 1121] 1.6
60/ 61 101 2 2.8| 1523| 241

3.6| 2058 2.9
3.8] 2614 3.6

T 75 82 118 12
90! 43 156 18

et
1051 21 81 3 1.9 1302| 1.8
4200 14 107 11 23| 1777| 2.5

135| 57 130 21 3.7| 2873| 4.0

C150| 69 94 24
165! 6 101 13

34| 2610( 3.6
21| 1734| 24

180 92 173 3 45| 2599( 3.6
195| 58 255 10 54| 3685 5.1
210; 36 208 7 42| 2891| 4.0
225, 42 262 8 5.2| 3762| 5.2
240/ 21 248 12 4.7| 3582| 5.0
255 28 310 38 6.3| 5218 7.2
270, 12 223 51 1 52| 5026 7.0
285, 26 118 22 1 31| 2860| 4.0
300 22 109 32 2.8 2441| 3.4
315! 25 159 16 3.4 2675| 3.7
330 69 286 21 6.3 4386| 6.1

345 170 533 17 12.0] 7896 11.0

Sum% 19.1 73.0 5.9
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STATISTICAL SUMMARY

Total East / west North / south

Mean current speed (cm/s) 2.0 1.2 13
Variance (cmi/s)? 0,736 0.944 0701
Standard deviation {cm/s) 0858 0,972 0,837
Mean standard deviation 0.429 0814 0647
Maximum current velocity 8.2

Minimum current velocity 0.2

Significant max velocity 2,9

Significant min velocity i

e (1
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Figur og tabellforklaringer

Fit:- ! Temperaturdiagrammet viser hvordan temperaturen varier i lopet av mileperioden.

"2 Frekvens av ulike stromhastigheter viser stromstyrke, uansett retning. i méleperioden,

"¢ 3 Soylediagrammet over stromhastighetenc, viser hvordan stremhastigheten fordeler seg
uten hensyn til retning i loepet av maleperioden.

"#4 Retningsdiagram viser fordeling av stromretninger i maleperioden.

Vig5 Progressive vektordiagram viser hvor langt og hvordan en tenkt merket vannpartikkel
som befinner seg i strommilerens posisjon ved mélestart vil drive av sted fra dag til dag.
(Kryssene i diagrammet viser beregnet posisjon fra startpunkt ved hvert degnskifie)
Beregningen antar en idealisert situasjon der méleinstrumentet er forankret i 4pent hay uten
fysiske hindringer for stremmen. (I det virkelige liv vil vannpartikkelen for eller siden renne pa
land). Diagrammet gir imidlertid et inntrykk av hvor effektive vannutskiftningen er. Dersom
vannet hele tiden feres bort fra startstedet er vannutskiftingen bra. Dersom de samme
vannmasser bare driver frem og tilbake, blir utskiftingen darlig.

Diagrammet inneholder noen beregnete verdier: "Neumannparameter” er et mal for hvor stabil
stremretningen har vart. Parameteren angir forholdet mellom lengden av den rette linje mellom
diagrammets start og endepunkt og lengden av den totale strombanen. Jo lavere
Neumannparameter desto mer "vinglete" har den tenkte vannpartikkelen beveget seg. (Lav
Neumannparameter bidrar til at vannmassene blander seg.) Gjennomsnitsstrommen er
middelverdien av alle malte stremmer i mileperioden. Reststrommen (cm/s) angir effektiv
stremhastighet beregnet som antall em fra startsted til endepunkt delt pa total maletid. Rest-
retningen er den tilsvarende strompilens retning.

"t Fordelingsdiagrammet viser i hvilke sektorer stromaktiviteten stort sett toregar. Venstre
kurve viser den maksimale stromhastighet som er malt i hver 15 graders sekior i lopet av
mileperioden. Hoyre kurve viser hvilke middelhastigheter som er blitt malt i hver sekior.

HeT Relativ Muks. Diagrammel Ul venstre viser den relative stromaktivitet elier vanafluks i
hver sektor. Tenk deg at vi plasserer en sirkel rundt den forankrete strommaleren. Sirkelen
deles opp i 24 sektorer som hver dekher 15 grader. Sektor | dekker 0415 grader. sektor 2
dekker 13- 30 grader. sektor 3 dekker 30- 45 grader osy,

Stromstyrken og stromretningen vil variere i hele maleperioden. men vi tenker oss at bare en a
de 24 sektorene mottar vann om gangen. Det er den sektoren som strommaierens ror til enhver
tid peker mot. 1 lepet av maleperioden vil hver enkelt sektor motta en akkumulert vannmengde
eller delfluks (Q1- Q24) avhengig av hvor ofie rorel peker pa vedkommende sektor og hvor
sterk strommen er nar pekingen foregar. Summen av alle akkumulerte delflukser (Q1 + Q2 +
Q3 +Q24) i en gitt maleperiode (som typisk varer i 2- 3 uker) kalles totalfluks. Den

.......

relative fluks i en gitt sektor er dens delfluks delt pa totalfluksen.

Figuren til hoyre viser hvor mange ganger roret har pekt pa hver enkelt sektor i lepet av
méleperioden. (dvs. hvor mange ganger det har skjedd en gjennomstremning i vedkommende
sektor uansett transportert vannmengde.
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Fied pyrstikkdiagram (stick diagram) Tenk deg at stremhastighetene i en gitt maleperiode
representeres av avbrukkete fyrstikker lagt etter hverandre slik at hver enkelt fyrstikklengde
tilsvarer stremhastigheten i den aktuelle maleperiode og fyrstikkenes retning tilsvarer
stremretningen. Resultatet blir fyrstikkdiagrammet pa fig. 8. Diagrammet gir et godt inntrykk
av hvordan stremvektoren i en lokasjon forandrer seg i méleperioden.

¥ieY Strom hastighet og retningsmatrise. Viser en summert tabell med stromhastighet fordelt
pr 15 garder i kompassektorene

Yiel0 Statistiske data.(jf 5.3) Middelverdien er gjennomsnittsverdien av alle stremmalingene,
(Alle méilte hastigheter delt pa antall malinger) Gjennomsnittsverdien er viktig, men den sier
ingen ting om hvor mye stremmen varierer. Vi trenger derfor en tilleggsindeks som beskriver
spredningen i maleverdier.

Stremhastigheten i et gitt eyeblikk er hoyst sannsynlig enten hoyere eller lavere enn
middelverdien. Avviket fra middelverdien blir felgelig enten 0 eller et negativt eller positivt
tall. For 4 fi en indeks for hvor mye strommen varierer i forhold til middelverdien. innferes det
statistiske begrepet varians. For hver eneste mélt stromhastighet subtraheres den malte
stromhastighet fra beregnet middelverdi. Resultatet blir en tallserie med omtrent like mange
positive som negative tall. Statistikerne liker ikke negative indekser, sa derfor kvadreres alle
tallene. Deretter beregnes gjennomsnittet av alle kvadrerte tall. Dette kalles variansen,

Variansen er altsa det gjennomsnittlige kvadrerte avvik fra middelverdien. Variansen er en
sentral indeks som inngér i de fleste statistiske beregninger. For folk flest er det imidlertid
lettere & forholde seg til en "normal"” stromhastighet angitt i cm/s. Derfor beregnes ogsa
kvadratroten av variansen. Dette kalles de standardavviket ("Standard deviation").
Standardavvikel kan oppfattes som det gjennomsnittlige avviket fra middelverdien. 1 praksis vil
stramhastigheten i en gitt lokalitet stort sett ligge innenfor +/ - et standardavvik fra beregnet
middelverdi. Men det forhindrer ikke at det sporadisk kan opptre bade stromstille og ekstreme
stromhastigheter.

Det statistiske sammendrag viser ogsa den sterste og minste stromhastighet som er malt |
méleperioden. Slike enkehmalinger kan veere tilfeldige. Det er derfor ogsa innfart begrepenc
"Signifikant maksimumstromhastighet og "Signifikant minimumshastighet") Dette er
henholdsvis gjennomsnittsverdien av de hoyeste 173 av alle mile hastigheter i maleperioden og
av de laveste 173 av alle reeistrerte stromhastigheter i maleperioden.
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Kleiva Fiskefarm AS
9455 Engenes

Lokaliteten: Bj@rstein, Ibestad. Sprednings- og bunnstrem.

Ve cld q

Firma; Kleiva Fiskefarm AS
Postboks: 9455 Engenes
Telefon: 77099 220

Faks: 77099 225

Dalo: 12/01-2011

Deres ref: Johannes A. Arveser

Som avtalt oversender vi resultatene fia vire strommdlinger utfort i omradet ved Bjerstein i Ibestad
kommune. Var vurdering av lokaliteten er i hovedsak er basert p4 de viste maledata. Vi anbefaler
sterkt at dere studerer de vedlagte data noye selv. Radataene finnes oppbevart i vért arkiv.

Firmanavn / Lokalitet. Type oppdrett:

Firma : Kleiva Fiskefarm AS
Lokalitet : Bjerstein
Kommune : Ibestad

UTM-koordinater : N6853 625 31706 328
Oppdrettstype : Generelle stremforhold - matfiskanlegg
Hva er vurdert : Spredningsstrem og bunnstrem.

Maleperioder / frekvenser.
Se vedlegg.

Oppsummering fra malingene,

Se "Spesifikasjons og resultatoversikt”,

Var vurdering:

Med hilsen: Berge Arvesen

Vedlegg og kopi:
Totalvurdering, resultatoversikt
Statistisk behandling av radata.

Adresse : 9455 Engenes

: Troms

Kvalitetssikret av: BA
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SPESIFIKASJONS- OG RESULTATOVERSIKT.

Firma:

Lokalitet: Bjorstein, Ibestad kommune.,

Generelle spesifikasjoner, periode, frekvens og resultater.

Tekst Overflatestrom Spredningsstrem Bunnstrem
Tidsrom for registreringer 23.04.2010-04.06.2010 23.04.2010-04.06.2010
Dybde pd mélestedet. Ca. 103 103 103

63 93

Dybde for registreringer
(meter). Ca.

Maler type - nummer

SD6000 - nr855

S$D6000 - nr1140

Kontinuerlig

Type méling Kontinuerlig Kontinuerlig
Frekvens — varighet*4 2 min/10 min - 42 degn 2 min/10 min - 42 dagn
Adresse for arkiv (data) /NG853 625 ©@1706 3280 /N68S3 625 1706 328s /N6853 625 D1706 328b
% strom mindre enn | co/sek.(ca) 48.2 % 571 %
Gjennomsnittsstram 4.2 3.2
Rest strem 2.8 27
Neumanns parameter 0.685 0.844

135, 150, 165, 120 300, 285, 315, 330

De 4 hyppigst forekommende
retningene stremmen beveger seg
mot (grader) *1

De 4 hyppigst forekommende
stramhastighetene (cm /sek) *1

0-1, 1-3, 10-15, 6-8

0-1, 6-8, 1-3, 8-10

Mest vannutskifining / retning / 52424m’ ved 135-150 55180m” ved 300-315
15 graders sektor.*2 grader. 1248m’/m*/degn grader. 1314m’/m*/degn
Minst vannutskifining / retning / 390m’ ved 30-45 grader. 204m” ved 45-60 grader.
15 graders sektor.*2 9m’/m?/degn Sm’/m’/dagn
Gjennomsnittlig total vann- 3550m’/dogn 2766m’/degn
utskifining pr.degn. Alle reminger

202-94 206-74 o

Maksimum strom — signifikant
maksimum strem (cm/sek) *3

1

*}: grupper! i synkende rekkefelge *2: vann som passerer gjennom hver loddrett plassert
kvadratmeter.*3: gjennomsnittet av 1/3 malingene som viser hoyes! verdi. *4; méleren maler
hvert x minutl, hvert ¥ minutt gir mileren el gjennomsnitl av verdiene for 5 malinger.
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Spredningsstrem

TEMPERATURE
File name: Bjornstein 65m 2010.SD6 Ref. number: 855
Series number; 2 Intenal time: 10 Minutes

Number of measurements in data set: 5981
Data displayed from: 13:31 - 23. Apr-10  To: 02:11 - 04.Jun-1C

PR W

il Rl Tkl el L Bl R |
2 3 5 6 8 9 10121314151617192021 222324252?28293031 3234353637383941

g Temperature (°C)

e

Days
CURRENT SPEED
File name: Bjornstein 65m 2010.8D8 Ref. number. 855
Series number: 2 Intenval time: 10 Minutes

Number of measurements in data set; 5981
Data displayed from: 13:31 - 23.Apr-10  To: 02:11 - 04.Jun-1C

Current speed (cm/s)

20,0 : '
- Fl ! ﬁ i
10,0- r | ;] [y |

i } *1 !
5 i {1' f ig% Vi: ) ‘1.:‘§i'.m~il
LY Tl f" ' ﬂ u‘ Il it alllf I

0.0 -
(J 1 .J 'i 5 f i F g 101?13141318?7"1(232: )"2u9«25 'r2“2‘530315”1135"(‘1?"83%-,1

Days

IAKLEIVA FISKEFARM AS\Lokaliteter\Bjomnsteinen\Strommalingsrapport Bjomstein juni 2010.doc Side 3 ay 10

g



CURRENT SPEED BAR CHART
File name: Bjornstein 65m 2010.SD6 Ref. number: 855
Series number: 2 Interval time: 10 Minutes

Number of measurements in data set: 5981
Data displayed from: 13:31 - 23.Apr-10  To: 02:11 - 04.Jun-1(

Number of measurements
3000+

2500
2000
1500 ]
1000
500

D': 1 O g U T
0-1 1-3 3-4 4-5 5-6 6-8 8-10  10-15 15-25 25-50 50-75 75-'100

cm/s
CURRENT DIRECTION BAR CHART

File name: Bjornstein 65m 2010.SD6 Ref. number: 855
Series number: 2 Intenal time: 10 Minutes

Number of measurements in data set: 5981
Data displayed from: 13:31 - 23.Apr-10  To: 02:11 - 04 Jun-1¢

Number of measurements
1200~

1000 ]
800{
600
400
200 ]
o1 L L. S ; _— bl b by
0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345

Deg

PROGRESSIVE VECTOR

File name: Bjornstein 65m 2010.8D8 Ref. number: 855
Series number; 2 Internval time: 10 Minutes
Number of measurements in data sel: 5981

Data displayed from: 1331 - 23 Apr-10 To: 02:11 - 04 Jun-1C

Neurnann parameter. {.685 Rest speed. 2.8 cmfs
Average speed: 4.2 cmnifs Resl direction: 150 dag
km N

0 50 100 150 200 250 300 350 400 450 500 550 @00
km E
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CURRENT VELOCITY DISTRIBUTION DIAGRAM

File name: Bjornstein 65m 2010.SD8 Ref. number: 855

Series number: 2 Interval time: 10 Minutes
Number of measurements in data set: 5981

Data displayed from: 13:31 - 23.Apr-10 To: 02:17 - 04.Jun-1C

e e
5 1015 20
- i

T
Bl
Maximum welocity (crm/s) Mean welocity (cm/s)
per 15 deg sector per 15 deg sector
CURRENT VELOCITY DISTRIBUTION DIAGRAM
File name: Bjornstein 65m 2010.SD6 Ref. number: 855
Series number; 2 Interval time: 10 Minutes

Number of measurements in data set: 5981
Data displayed from: 13:31 - 23.Apr-10 To: 02:11 - 04.Jun-1¢

N N

B _
R P o
1 Y ‘-?_gao 1000
AN
X
;o
Relative water flux (%) Number of measurements
per 15 deg sector per 15 deg sector
STICK DIAGRAM
File name: Bjornsiein 65m 2010.SD6 Ref number. 855
Series number 2 interval time 10 Minutes

Number of measurements in data set; 5881
Data displayed from 13:31 - 23 Apr-10 To: 02:11 - 04, Jun-1¢€

Current speed {cm/s)
30.0
20,4 -
10,0
10,0° A\ DR N\ AR ‘
-20‘0-:
300

! T T L B R e B R e L e S i e e Tk e T B b b
0 2 5 7 9 12 14 16 19 21 23 25 28 30 32 35 37 3'9
Days
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CURRENT SPEED / DIRECTION MATRIX

File name: Bjornstein 65m 2010.SD6 Ref, number: 855
Series number: 2 Interval time: 10 Minutes
Number of measurements in data set: 5981

Data displayed from: 13;31 - 23.Apr-10 To: 02:11 - 04.Jun-1C

i '  Currentspeedgroups | Total flow |Max
1 1] 37 4] 5] 6] 8] 10 18] 257 50| 75[ 100]Sum%| mim*| %] curr
o/ 'e6 14 5 6 2 0 0 0 0 O 0 O 16 884| 0.6] 6.0
15| 64 2 0 1 0 0 0 0 0 0 0 0 1.1 4241 03| 4.2
- 30{ 58 4 0 0 0 0 0 0 0 0 0 0 1.0 380| 03| 2.8
45| 43 3 6 ] 4 0 0 2 0 0 0 0 1.0 700| 0.5])13.2
60| 44 6 2 5 2 0 2 0 1 0 0 0 1.0 776| 0.5|15.8
75 71 6 4 6 0 0 1 1 2 0 0 0 1.5 1092 0.7| 20.0
90| 94 17 2 1 0 1 o0 0 1 0 0 0 19 1000| 0.7]19.6
105/ 105 21 4 3 2 1 2 0 7 0 0 0 24 2012| 1.3]19.2
120/ 183 60 10 34 34 58 52 23 3 0 O O 7.6 11398 7.6/ 164
135/ 201 48 36 59 94 137 146 310 8 0O 0 0 186 52424|35.2|20.2
. 150| 240 76 52 64 71 187 135 225 49 O O 0 184 44752|30.0| 18.4
i 165) 240 48 18 .29 30 48 36 13 0 0 0 0 7.7 9096( 6.1(12.8
. 180/ 160 17 4 9 5 1 0 0 0 O O O 33 1702{ 11| 66
. 195| 139 2 0 1 0 0 0 0 0 0 0 o0 2.4 871 0.6( 4.2
' 20148 0 o0 1 0 ©0 ©0 O O O ©0 0 25 914| 0.6 46
[ 225|125 1 0 0 0 0 0 0 0 0 0 0 2.1 752 05| 1.4
. 240|138 3 1 0 0O ©0O 0 ©0 O O O 0 24 878 0.6| 4.0
285/ 110 19 1 2 0 0 0 0 0 0 0 0 2,2 931| 0.6| 5.0
‘270! 106 19 3 0 0 0 1] 0 0 0 0 0 2:1 801| 0.6{ 3.8
285/ 108 42 29 12 3 1 © 0 O 0 O 0 31 2048 1.4[ 6.6
300( 161 58 13 22 17 7 0 0 0 0 0 0 46 3385| 23| 7.4
315/ 117 63 21 26 43 14 10 1 0 0 0 0 49 5183| 3.5(10.2
. 330 69 34 26 36 27 15 10 1 0 0 0 0 3.6 4513 3.0]10.2
345 95 25 11 18 M1 3 0 0 0 0 0 0 2.7  2075| 1.4| 7.4
Sum%, 48,2 98 40 56 58 79 66 96 24 00 00 0.0 149100 20.2
STATISTICAL SUMMARY
Total East / west North / south
Mean current speed (cm/s) 4,2 22 3,3
Variance (cmis)? 18,501 6,011 13,738
Standard deviation (cmis) 4,301 2,452 3,707
Mean standard deviation 1,035 1,109 1,111
Maximum current velocity 20,2
Minimum current velocity 0,7
Significant max velocity 9,4
Significant min velocity 1.0
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Bunnstrem

TEMPERATURE
File name: Bjornstein 93m 2010.SD6 Ref. number: 1140
Series number; 2 Interval time: 10 Minutes

Number of measurements in data set; 5981
Data displayed from: 13:31 - 23 Apr-10  To: 02:11 - 04. Jun-1¢

Temperature (°C)

-—t——:':-'

i
g,

I N

10 12 13 14 15 16 17 1920 21 22 23 24 25 2?' 2B 29 3'031 323435 36 37 38 3941

Days
CURRENT SPEED ]
File name: Bjornstein 93m 2010.SD5 Ref. number: 1140
Series number; 2 Interval time: 10 Minutes

Number of measurements in dala set’ 5981
Data displayed from: 13:31 - 23.Apr-10  To: 02:11 - 04.Jun-1¢

Current speed (cm/s)

20,0- !
15,0+
10,0] il !
M m J/h |
sk JWE hi, f‘ b I PO A A
B B il T Rty T ERLE R B i
0 1 2 3 5§ 67 89 1014 13 M 1516 1.’ 1J.£0?1 232324252?282930”1 52.5435363?383941
Days
CURRENT SPEED BAR CHART
File name: Bjornsiein 93m 2010.806 Ref. number 1140
Series number; 2 Interval time. 10 Minutes

FMurber of measuremants in dala set 85981
Data displayed frorm 12:37 - 23 Apr-10 To: 02011 - 04 Jun-1¢

Number of measuraments
0

b 1 1 T
0-1 1-3 3-4 4-5 5-6 6-8 8-10 10-15 15-25 25-50 50-75 75-'1 00
cm/s
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CURRENT DIRECTION BAR CHART
File name: Bjornstein 93m 2010.SD6 Ref. number: 1140
Series number: 2 Interval time: 10 Minutes
Number of measurements in data set: 5981
Data displayed from: 13:31 - 23 Apr-10 To: 02:11 - 04. Jun-1(
Number of measurements
1600+
1400
1200
1000}
BOO
600
400
200
o

0 15 30 45 60 75 B0 105 120135 150 165 180 195 210 225 240 255 270 285 300 315 330 345
Deg

PROGRESSIVE VECTOR

File name: Bjornstein 93m 2010.5D6 Ref. number; 1140
Series number; 2 Interval time: 10 Minutes
Number of measurements in data set: 5981

Data displayed from: 13;31 - 23.Apr-10 To: 02:11 - 04 Jun-1(

Neumann parameler: 0.844 Rest speed: 2.7 cm/s
Awerage speed: 3.2 cm/s Rest direction: 305 deg.

km N

50
40-
304
20
10-]

0 F

G o ¢ NS I o e T M A T N N s NN B e S e e
80 60 -40 -20 O 20 40 60 B0 100 120 140 160 180 200 220 240 260 280
km E

CURRENT VELOCITY DISTRIBUTION DIAGRAM

File name: Bjornstein 23m 2010 506 Ref number: 1140
Series number, 2 Intenal time: 10 Minutes
Number of measuremenis in data sef. 5981

Data displayed from: 13:31 - 23.Apr-10 To: 02:11 - 04.Jun-1(

N i
T W ol N e
“Ip 101520 123458
Maximum wvelocity (cm/s) Mean welocity (cm/s)
per 15 deg seclor per 15 deg sector
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CURRENT VELOCITY DISTRIBUTION DIAGRAM

File name: Bjornstein 93m 2010.SD8
Series number: 2

Ref. number: 1140
Interval time: 10 Minutes

Number of measurements in data set: 5981
Data displayed from: 13:31 - 23. Apr-10  To: 02:11 - 04.Jun-1¢

N N

' bl -

R ' ] i
20 40 : g 1000

N Lt
B 3 - i Mo 7

Number of measurements
per 15 deg sector

Relative waler flux (%)
per 15 deg sector

STICK DIAGRAM

File name: Bjornstein 93m 2010.SD6
Series number; 2

Number of measurements in data set: 5981
Data displayed from: 13:31 - 23 Apr-10 To: 02:11 - 04.Jun-1¢C

Ref. number: 1140
Interval time: 10 Minutes

Current speed (cm/s)
30,0-

20,04
10,0

0|0_L . £ x . o 5 V. R ORI P O, ~ Wy ¥

,,
/7
' d
'

10,04
20,0
-30,0°

0 2 5 7 9 12 14 16 19 21 23 25 28 30 32 35 37 39
Days
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CURRENT SPEED / DIRECTION MATRIX

File name: Bjornstein 93m 2010.SD8 Ref. number: 1140
Series number: 2 Intenval time: 10 Minutes
Number of measurements in data set: 5981

Data displayed from: 13:31 - 23.Apr-10  To: 02:11 - 04.Jun-1(

e Current speed groups [ Total flow ]'n’ﬁéi"l
oAl 8. 4 sl 8] 8] 10f 15; 25 50| 75] 100]Sum%; mm?[ % curr
_ol3 1 0o 0 0 0 0 ©0 0 0 0 O 51 1837 18] 1.2
~15/152 0o o0 0 ©0 ©0 ©O 0 0 O 0 O 25 908 08| 1.0
3, 6 1 0o 0 o0 ©0 0 O ©0 0 0 O 12 418] 04| 16
45/ 3 1 0 0 0 O O 0 O O 0 O 06 204 02| 12
~s0) 61 0 0 ©0 ©0 ©0O ©0 ©0 0 0 0 0 1.0 340] 03| 1.0
75/ 78 2 0o 0 0 O © 0O 0O 0 O O 13 45| 04| 1.8
90/ 87 1 0 0 ©0 O O O O O O O 15 494| 04| 1.4
_ 105/ 54 3 o0 0 0 O O 0 O0 O 0 O 10 334 03| 20
~120] 70 10 4 2 2 06 0 0 0 O 0 O 15 714 06| 5.2
""135] 93 16 7 6 3 6 0 0 0O O 0O O 22 139 12| 7.4
_ 150] 78 12 3 17 11 2 0 0 0 0 0 O 21 1560| 1.3 7.0
" 165/ 3 1 0 0 0 0 0 0 o0 O 0 O 07 25| 02| 28
' 180 42 o0 o o0 o0 0 0 o o o0 0 o0 07 25| 02| 10
i 195108 o ©0 © O O O O O O O O 18 653 0.6 1.0
. 2100 77 2 14 0 0 0O O © 0 O ©O O 13 508| 0.4 3.2
226/ 5 14 0 0 O O O 0 0 O 0 O 16 58] 05| 1.8
240/ 8 1 o0 0 0 O ©0O O 0 O O O 17 e00| 05| 20

. 255|142 27 8 0 1 O 0 O O O O O 3.0 14339 1.2| 6.0
. 270/ 244 60 20 18 19 8 0O O ©0 0 0 O 62 4093| 35 7.4
. _285| 153 98 62 90 84 179 138 34 4 0 0 O 141 26690| 23.0| 20.6
300/ 262 110 74 135 159 269 270 184 24 0 0 O 247 55180| 47.5| 20.0

| 315/ 331 71 44 56 48 72 23 15 0 0 0 O 110 12137] 10.4| 13.4
330/ 31 28 6 4 3 1 0 0 0 0 0 O 67 2832 24| 6.2
345! 387 5 0 1 0 0 O 0 0 ©0 0 0 66 238 21| 50
Sum%! 571 7.5 38 55 55 90 72 39 05 00 00 0.0 116159 20.6

STATISTICAL SUMMARY

Total Fast/ west North / south

Mean current speed {(cm/s) 3,2 2.5 1.9
Variance (cim/s)? 11,076 8,251 3,506
Standard deviation (cm/s) 3,328 2.07% 1,890
Wlean standard deoviation 1,024 it 1,010
iiaximum current velocity 20,6

Minbmum curreni velocity 02

Significant max velocity 7.4

Significant min velocity 1.0
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