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Wind: Airflow parallel to Earth’s surface

· Linked to climatic belts on the surface of the earth, Earth is not heated evenly, more heat at the equator, and less going to the poles
· To distribute the heat, we have flow in the atmosphere; we feel that movement as wind.
· Wind flow vs. stream flow
· Gas vs liquid state: , but still a fluid
· Less viscous in water, less dense
· Flow velocity & turbulence – greater for wind and more turbulent
· Channelization – water tends to be channelized, wind movement doesn’t have an upper surface, just keeps expanding
· Sediment can be transported by both wind & water, water is more efficient because it more viscous
· Eroding agent – effect with sand vs. no effect with sand in wind would be increased effect
· WIND – as a transport agent
· Flow velocity – faster wind blows larger particles and be picked up and transported in fluid: they
·  will dictate
· Maximum gran size transported
· Amount of sediment transported
· Distance & mode of transport
· Modes of transport  traction (along the bed), saltation (periodically lifts off into the flow), and suspension (in the fluid)
· Keeping in mind air has a lower viscosity than water, 
· 1. Grains  size, source, appearance
· Clay and silt suspension: clay is the finest size in terms of particle, you cant see clay with your naked eye
· Size: Fine sand can be picked up by the wind in suspension, but you need high winds they wont travel as far, extreme will create suspension transport for sand and carry it a few meters.
· Source: most sand side grains are quartz? Why is that? Tends to be what’s left over after weathering, lets say its feldspar its silicate has silica, K, Na, it will yield clay materials, and be able to breakdown chemical into clay minerals. Quartz is much more resistant chemically it doesn’t yield clay minerals.
· Source: volcanic eruptions can be picked up bu wind (another source), pushing up the eruptions very high, the higher that particles stay the longer they can stay in suspension
· Appearance: something we can see (etching & precussion)
· 2. Transport  distance, height, quantity
· How do we increase dust? Make it available by having very dry air conditions, droughts, forest fires, volcanic activity, pore agriculture practice
· Wind – as an erosion agent
· Areas that are susceptible to large sandstorms, weathering provides particles which are more easily picked up if DRY
· Deflation: erosion of vulnerable dry land surface which results in the lowering of its elevation
· Increased if you have low vegetation, and decreased with higher vegetation
· Desert Pavement: coarse material grounded, transfer fine stuff leave a lot of course pebbles on top, two proposed mechanisms:
· Deflation: remove the fine material, because fine is gone coarse will be left for the sun to rape
· Opposite migration of fines and coarse: adding fine material to initial profile you have, during periods of high rain, mobility of sediment increase, fine material added as dust onto the surface percolate and move downwards, if the fine material is moving downwards, coarse material stays on top by default, propse that there is bacterial action that release CO2 that helps the pebble float to the top, makes sense BRO!
· Other characteristics created by erosion or wind:
· Ventifacts: hard material that has been sculpted by wind action
· Yardangs: erosional elements, streamlined wind-sculpted landform oriented parallel to prevalent wind direction
· Mode of transport & morphology of deposit  function (grain size, wind velocity, wind direction)
· Finder fraction is transported by suspension will deposit by falling out from suspension, massive deposits
· Coarser fraction transported saltation, traction, deposit by flow declaration, end of impact trajectory., can transport pebbles by wind
· Finer fraction (clay & silt) – Signature Deposit  loess: windblown silt and clay 
· Two sources:
· Glacial outwash
· Deserts
· Characteristics:
· Well-sorted angular grains
· Weakly cemented by calcite
· Typically, buff, to light yellow, to yellowish-brown
· Porous and friable
· Wind as a depositional agent
· Black loess accumulation around world
· Coarse fraction (sand)  signature deposits  DUNES (large scale ridge of sediment formed by wind) 
· Sediment characteristics:
· 1.dry
· sand size, typically 0.3-0.15 mm
· well-sorted
· In reality deserts have sparce dune sections for example sahara only 10% of sahara is covered by dunes
· How do we recognize dunes that have been fossilized in the rock record? Cross-stratification (strata (layering) that is inclined vs. main depositional plan; structure formed by migrating dunes, successive position of slipface
· You can see the formed position of the dune and where it can be sometime later the slip-phase slowly migrates
· Dune types: shapes of dune varies, do I have lots of sediment available?
· Barchans: sediment supply – crests are punctual with flat area in between not enough sand to fill up, they have low sediment supply, constant wind direction, shape is that they are concave downflow
· Transverse: sediment supply – more sediment deposited, constant wind direction, crest are perpendicular to wind direction 
· Longitudinal: two wind directions, long linear features, dunes lined up mean flow direction, moderate sediment supply
· Star shape dunes: multiple winds, variable wind directions, sediment supply not very relevant
· Deserts: annual precipitation is <25 mm/yr
· 30 degree’s north and south? What happens? Cold air descending, very little rain high SUN, in that 30 degree belt
· we also get deserts somewhere else at different longitudes, at the very high latitudes  low precipitation, high pressure, very low pressure area, low vegetation, consider high latitudes polar deserts
· Desert location is a function of (latitude, orographic effect)
· What actually is controlling? Tectonics are controlling everything this is not a static snapshot, things change over time 
· Largest desert – Sahara (non-polar)
· Warmest desert – Sahara
· Driest desert – dry valley, Antarctica, non polar Chile
· Coldest desert – Antarctica
· Fraction of the worlds deserts covered by sand – 1/5 
· Desertification: increase aridity of semi-arid regions. Can happen naturally or be accelerated by humans:
· Causes  process that leads to the loss of soil
· Deforestation & Pore agriculture practice, overuse of soil for farming
· Re-rooting water, by taking water to water golf courses you make soil somewhere else dry
· Grazing & actually compaction of soils by cattle, what happens when soils more compact, less water is penetrated, less infiltration more runoff
· Overuse by humans, or just to much population for water supply, if we need more water we stress the system
· Desert Processes: low moisture, no soil, which impacts weathering  we have physical vs. chemical weathering
· Which one will dominate? Physical weathering would be the dominate
· Deseret varnish: rusty-colored coating on bedrock; wind-blown clay + iron oxides  chemical weathering; 1000yrs to form
· 2. Process: erosion (by wind and water)
· Desert landscapes: key features of arid regions intermittent stream that do not flow to ocean
· Characteristics:
· Alluvial fans: fan-shaped sediment deposit (sand, gravel, silt, clay) from rapid decelartion of stream at the base of a slope
· Bajadas: coalesced fan deposits forming an apron of sediment along foot of mountain range
· Playa lakes: temporary lakes (days to weeks) forming in the lower and undrained sections of a desert basin. Can host evaporate deposits (salts)
