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Mean gust factors in complex terrain
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Wind components: u,v,w

V =V(meanintime) + Vv’
T=T(meanintime)+ T

Osborne Reynolds




The turbulent fluxes

(Potential) temperature

e Turbulent heat flux: _/

_ eyl
\ Wind components
e The stress tensor: (instantaneous deviation from
2~ the mean)

T = pJ(W)Z + (v'w'")?




Terms of vertical, turbulent fluxes of horizontal momentum
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What do we (think we) know

* The ocean is usually warmer than the air
* Winds are often strong
* NWP models tend to underestimate strong winds

* The airmasses are quite different, ranging from subtropical, statically
stable and humid air to cold convective arctic outflow.
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JIA / SON

. YEAR DJF MAM |
Direction
Instable | Stable | Inst Stable | Instable | Stable | Instable | Stable | Instable
0°-360° 290% | 419% ,Z§ 1% | 837% | 163% | 931% | 69% | 595% | 405%
0°-90° 293% 40,7%/ 593% | 869% | 131% | 947% | 53% | 463% | 53,7%
90°-180° 13,5% 293% | 865% | 135% | 941% | 59% | 942% | 58%
180°-270° 236% | 478% | 522% | 780% | 220% | 971% | 29% | 727% | 273%
270°-360° 12,1% | 118% ((882% ), 266% | 734% | 624% | 376% | 219% | 781%

Summer: unstable from the sea (NW), yet the sea is cold

Usually stable, except if the wind is from the sea (NW)

Summer: stable from land (SE), yet the land is warm (or not?)
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Averace momentum flux [kg/m/s?]
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Average momentum flux according to windspeed for all temperatures combined

Mean momentum flux (kg/m/s?)
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Average momentum fiux [kg/m/s®)

Average momentum flux according to windspeed for all temperatures combined

for wind direction between 90 and 180
Gufuskalar — winter

Mean momentum flux in winds AN
from the SE in the winter (kg/m/s?) AN

Zo =5 cm (high compared to other wind directions)
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What happens for winds > 17 m/s?
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Average momentum fuwx [kg/mis?]

Gufuskalar

Mean momentum flux in winds from the SW (kg/m/s?)
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Cold and unstable flow from the SW
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Height [m]

FUREVIK AND HAAKENSTAD: MARINE WIND PROFILES
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Average Sensible heat flux [Wm?]

Average Sensible heat flux according to windspeed for 3 temperature intervals
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Average sensible heat flux according to windspeed for 3 temperature intervals
for wind direction between 270 and 360

Mean heat fluxes The heat fluxes are always upwards! Range T
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Some highlights and next steps

e Heat fluxes:
* High maximum values

* High values in warm weather, even in winds blowing from the sea for only a few
hundreds of metres

* The cold air ,remembers” the sea better than warm air
* High downward mean fluxes for strong winds

* Momentum fluxes:
 Very little increase in mean fluxes for winds above 17 m/s
* Relatively low momentum flux in unstable airmasses

* Next steps:
* Observing at several levels, up to 400 metres — building a unique dataset of the ABL



