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ω > 0↑C

0↑C < ω < ↓0.7↑C
ω < ↓0.7↑C
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1/12↑

↑



↑



ω

↑

ω

↑



ω
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ωn

ε
n · ↓3
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n
<

↔ ε
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ε
n ↗

1Sv = 106 m3 s↓1

ϑ

Mx





ϑ(t,ϖ,ϱ) =

∫
ω

ωs

(∫ 0

H(ε,ω)

Mx(t,ϖ,ϱ, z)

ς0
dz

)
dϱ

ϖ ϱ H(ϖ,ϱ↔)
ς0 · ↓3

ϱs

ϑ = 0

Mx

Mx(t,ϖ,ϱ, z) = ς(t,ϖ,ϱ, z) u(t,ϖ,ϱ, z) dϱ dz

ς dϱ dz

φ
x = ςaCa|ua|ua

φ
y = ςaCa|va|va

ςa = 1.25 ↓3
Ca = 1.25→ 10↓3

ua va



X̂s

X̂s = Xs + i · H (Xs)

Xs ↘ R H (·)

↓↼/2

ω < 0↑C
ω < ↓1.7↑C

ω

ω
↑C ↑C



↑C ↑C
↑C ↑C

0.2 psu 0.293 psu
0.165 psu

ω

↑

↑

ω ω
↑C

0.01 psu 34.70 psu

34.70 psu
0.07 psu

0.01 psu

↑C
↑C ↓0.001 psu

0.082 psu ↑C
↑C

0.054 psu
ω

ω
↑C

ω

ω < ↓0.7↑C
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↑

↑



ε
ε



ω

ω

↓2.7±1.0→10↓4 psu yr↓1 ↓2.7±0.8→10↓4 psu yr↓1

0.1↑C ω 0.005 psu

ϑ

↽A12 ↽SR4

ω
↑ 7.24→ 10↓2 1.97→ 10↓1 7.82→ 10↓2 2.30→ 10↓1

7.90→ 10↓3 8.50→ 10↓3 9.30→ 10↓3 1.35→ 10↓2

ε
n ↓3 1.22→ 10↓2 3.14→ 10↓2 1.97→ 10↓2 3.34→ 10↓2

ω
↑ 8.60→ 10↓2 1.79→ 10↓1 5.99→ 10↓2 1.82→ 10↓1

5.30→ 10↓3 5.30→ 10↓3 4.30→ 10↓3 7.30→ 10↓3

ε
n ↓3 2.17→ 10↓2 3.46→ 10↓2 2.82→ 10↓2 3.63→ 10↓2

ω
↑ 7.81→ 10↓2 4.00→ 10↓2 1.32→ 10↓1 1.50→ 10↓1

5.60→ 10↓3 2.00→ 10↓3 9.90→ 10↓3 1.27→ 10↓2

ε
n ↓3 5.59→ 10↓2 7.30→ 10↓3 4.37→ 10↓2 1.76→ 10↓2



ε
ωn ε ↑C
ωn ωn kg m↓3 ωn

28.1 ↔ ωn < 28.27 kg m↓3 28.27 ↔ ωn < 28.4 kg m↓3

ωn ↗ 28.4 kg m↓3



ε
ωn ε ↑C
ωn ωn kg m↓3 ωn

28.1 ↔ ωn < 28.27 kg m↓3 28.27 ↔ ωn < 28.4 kg m↓3

ωn ↗ 28.4 kg m↓3
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4.3 ± 0.4 → 10↓3 ↑C yr↓1

3.8 ± 0.5 → 10↓4 psu yr↓1
ω

2.3 ± 0.2 → 10↓3 ↑C yr↓1

2.1± 0.2→ 10↓4 psu yr↓1
ε
n

↓6.1± 0.8→ 10↓4 kg m↓3 yr↓1

↓1.9± 0.3→ 10↓4 kg m↓3 yr↓1

ω ω 4.5 ± 0.6 →
10↓3 ↑C yr↓1 1.8±0.4→10↓4 psu yr↓1

ω 2.9± 0.2→ 10↓3 ↑C yr↓1

8.0±1.4→10↓5 psu yr↓1

ω

ε
n ↓5.0±0.9→

10↓4 kg m↓3 yr↓1 ↓5.3±0.4→10↓4 kg m↓3 yr↓1
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ω

+2.4→ 10↓3 ↑ ↓1 +3.4→ 10↓4 ↓1

+2.4 → 10↓3 ↑ ↓1

+1.3→ 10↓4 ↓1

ε
n



ω

ω



ω







z
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ωn = 28.10 · ↓3 ωn = 28.27 · ↓3

ωn = 28.40 · ↓3 ωn = 28.10
28.27 · ↓3 ωn = 28.27 28.40 · ↓3 ωn ↗ 28.40 · ↓3
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