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PERMAFROST, THERMOKARST MASS-WASTING ICING _ STORM WAVES, TSUNAMIS
o e ——— e T—— o - e e 7 — P—— : - : - , - T . . . A ———— - mp— - : »
Permafrost is frozen ground that does mot completely thaw . ‘ 3 ting is “‘r-nt‘m““ downs| , ¥ . In the 'i'mi.? reaching the g surface froma NWRMPA is in the Central Alaska seismic zone. Approxima | —I‘W are natural and recurrent eveh Streams When storms approach land they usually produce large waves.
‘each year. In w‘w areas, the layer of freezes ‘ mass-wasting occur in the s s “vrivm. spring, or well fngl.t in sive egular sheets, 10 percent of all Alaska earthquakes occur in this zone. mﬁz : "'%ﬂ.du ly overflow their banks an até their natural ‘(The storm's size, path, speed, and mﬁ,.,:.;“.. of u.:':.. bottom
each winter and each summer, called the active » Varies lifluction is is the primary mass-wasting process occurring ounds , or encrustations until the ice is several t thick and earthquakes with a magnitude less than 6.0 narily occur in this - floodplains. Floods become & problem and ostly when ~and coastline determine how big the waves become. When waves
in thickness according to moisture content. Generally : MPA. This process involves water-logged soil and other a large area along slopes and in valleys. Icings usually  zore. . ) ~ development occurs on a floodplain. - are usually strike shore, run-up and surge heights can be tremendous. These
thickness is from 4 to 1 foot in wet organic sediments and up to 6 ed and surficial material ranging in size from . parallel the underlying ground “"f'a unifke glacier ice, it : = : | > s ~accessible and wﬁwo for devel hey become waves can result in flooding and pounding of natural beach
to 9 feet in well iud.rmls. The ice content of the . 0 gravel is siowiy fiowing from higher to lower ground. ~Is rarely deformed. Most icings melt in summer and form again ‘ kes are one of our most damaging geologic hazards. 8 | ited. ’ ~deposits, artificial fill, and other man-made developments. ¢
~permafrost and thickness of the active layer has the most : al to the gelisolifluction process. The  the following winter. ci where ground water . . wEarthquakes result from the release of tremendous stresses which " | : _
_important effect land use. ‘ TN . ‘ rd movement of moisture and moves downslope, especially above frost table. Icings accumulates in rock most commonly from si stal plate £ Flodoing occurs when the volume of water tering the stream " Tsunamis, or seismic sea waves are large ocean waves caused
la ' - 2 _ : “ro thereby tion of overlying materials. Melting ~are enhanced by cold air ratu in early winter snow - tectonic movements, or molten rock (magma) movement such as - channel exceeds the channel's carryifg city. A typcial stream by earthquakes, submarine volcanic eruptions, or large submarine
~_The most ubiquitous and unique geologic in NWRMPA - snow, rain, and thawing of seasonally frozen ground (active layer) cover, seasonally froz k late winter snow cover. beneath a volcano. Most earthquakes result from rock rupture ‘ ' will overflow its banks and ﬂooﬂ , its floodplain \ ' lndslibs” The waves form in groups having great length (100
“results the thawing of ice-rich frost. This thaw = provides the moisture. Gelisolifluction is st y influenced by ‘ Stream icings form on f shallow river breaks o along pre-xisting opposing fault planes. The sudden of rock ~about every 2 - 3 years. Greater flo ur at less frequent © miles of more) fromcrest-to-crest and long periods.enxs a Tsunami
loss ‘of bearing strength, high mositure content bl .grai e, and thus where the process is occurring, inference to ; g‘mﬂh its ice cover during freeze up. When freezing W“‘f | ~along faults releases energy in the form of seismic which intervals, but generally affect great Spring b ‘wave enters shallow water near coastal areas, the wave velocity !
‘#ﬁm of the ﬁ""" Removal of the insulating vegetation ‘grain size can be made. The high oorgmy and permeability of  the river bed, and there is a continual flow of water, hydrostatic cause moving and 'nkins of the earth's crust near t It. | floods usually contain ice. Flooding [ ciur I e spring ~diminishes and height increases. When the waves strike land they .
-blanket by forest fire or man allows the ground to absorb more 'good gravel and sand promote good drainage, and do no favor , e e A ?sults in the river flowingion top of its ice cover. L. 8 = L § g ~in connection with icing dams (seesI¢ing: \ | : ,are measured in terms of run-up elevation above sea level. Wave *
‘solar heat, and as the ground ice melts, the ground surface ~saturated flow. Silt, on the other hand, tends to remain wet ' ‘ e - AT ' . ' - Earthquakes are measured by physical parameters such as . GLE 2 stper F by , ’ SRl e ey ! t heights can be over 100 feet as they begin to run up on
| settis or caves. Thermokarst ' e of yﬁw‘»m{m less moisture and is subject to flow because it - _Ground water seeps in the winte %pe natur phenomenon or ~ ground acceleration and locity, duration of shaking, and I land. The forces associated with Tsunamis are often so great that
‘Targe ground ice masses {ice-rich permafrost) near - lacks cohesion. If silt is lacking, gelisolifluction will not result from human activity such as §n intercepting the groundwater , ~interval between seismic waves. These parameters reflect the = | ‘the only positive means of protection is to avoid areas subject to
. surface. Subsidence seldom occurs where ¢ ‘ : occur. The gelisolifluction process results in sheet, lobe, and ~table in roadcuts, or influencing rate and depth easonal earthquake's intensity or magnitude. The direct or indirect ! Tsunami impact. ": :
~only as a between sediment grains. On ge ‘benchlike landforms. Lobe and bench sits can be as much as 15 frost penetration by building and read construction. nd water effects caused by an emthuake are referred to as seismic effects -
groundwater ?rculltion‘thaws ice and hydraulica feet thick. The average thickness is ly 3 - 5 feet. moving downslope under hydrostatic pressure is trapped between the. ~and include ground displacements due to faulting, damage from | ~ Ice shove ridges are beach sediments and s that become
‘cavities. Surface water is often diverted underground whery ~ ‘Gelisolifluction movement can vary from a fraction of an inch per thickening seasonal frost layer amd underlying permafrost table. ground shaking, ground failure due to lurching or movement, soil . ‘ploughed up by sea ice. These ridges tend to be located on -
i contributes to thawing and subterranean erosion. Evidence for S yar to as much as 1 - 2 feet per year. The average movement is 1 Unfrozen ground beneath a build or d provides xit for liquefaction, differential settlement, lands1liding, apd abnormal unpro ed low-lying capes exposed to strong currents and ‘ //
" this is seen in beaded drainages which consist of a ipias.of  oof. ' = 2 inches per year. The u .1 - 2 feet of gelisolifluction - the water as it seeps out and up hrough this unfrozen ‘ground. wave action in lakes or the ocean. . . | ~drifting ice. Sea ice may be pushed tens or hundreds of feet
small pools connected by short waterways. orizontal surfaces ~deposits mové the most. Alt \ the gelisolifluction process. is Almost all seepages along roads ar rti“i. 1y induc - : i Y : in A ice near Pt. Barrow was pushed 200 feet inland and
' this shallow ponds and thaw lakes in 'ds ns. The _ ‘development on these deposits can be hazardous. -Building ~roadcuts intercept springs and se pajes, 1N winter, °f f Potential for damage from an earthquake in any given area is nearly destroyed buildings. The forc sociated with ploughing
~banks of /thesé ponds and lakes continue to thaw tuating , tion engineering ore expensive and difficult in areas penetration is more rapid beneathire 2re snow is than - dependent upon the actual energy released (magnitude and length of “Sea Tce—1ke Teily T e A 1 5 SR ;
x:: evels and waves, and hence the ponds grow in size until “where this proce e. frequently cut and sometimes™ ‘beneath adjacent undiSturbed areas where the vegetation Snow - ~shaking), distance to source of energy release (hypocenter), local ' of protection is to avoid areas subject to ice Shov
¥ drain. ing of ground ice occurs in the fTeet. f'igﬂy these deposits in the . These roads require mre"lgﬁ ~has not been ved. When seasonal, t moves downward and i rock and soil characteristics for area, and vulnerability of i | W . s
P slr‘ucttnn roads on ice-rich permafrost is a serious pﬁinuﬁmce in areas where this process is active. S contacts the permafrost table, an ice dam is created. This t * ~man-made property to earthquake intensity. Most earthquake-
(in Alaska. best defense against this mlquﬁa{l e g - ; . ~can stop ground water moving downslope, thus causing it to crack - induced damage to buildings, road, airfields, etc occurs on -
location of roads to non-frozen areas of sand and g , ! Avalanches are another mass-wasting process present in | the frozen ground and seep out at the surface due to hydrostatic ‘unconsolidated sediments. Foundation sediments fail easily and if
‘containing minimal ?\wnd ice. If these herutiv are not NWRMPA. ' Avalanches are rapid movement of snow and/or rock debris pressure. -water saturated, then differential subsidence caused by
‘practical or economical, then placement { insulation between the - ' down a slope. Avalanches are an alpine phenomena characteristic b el ‘cg ; liquefaction can occur. i '
‘gravel overlay and ‘bgrqde may reduce the problem. With few * ~of steep slopes. Before development occurs in an alpine area, a . | Stream icings occur where a stream or river freezes to the . o B
“exceptions, all building and road construction in permafrost areas %T‘Lt‘ﬂ.‘“‘ uation of avalanche prone slopés and areas shoulc?be bottom and upstream water is backed up and breaks through ice ?
DESCRIPTION OF HAZARD .»f‘ﬁm should include installation of a pad or gravel fill R . « A ‘ . ; . fissures forming thin ice sheets downstream over the existing ice.
be:ore consturction. cmgl is a good conductor pf.hglit. and if ol - . | " On \:Ne ri»t;‘em. ic::q: may ogzuréor;'fthwsand:to: acres. In the
‘thick enough (about 6 feet) will help contai seasonal freezing s "ﬂd mechanical erosion and deposition in al ‘Spring, icings are 4to melt, an Snow me ncreases A
‘and thawing of the ground. g ! o ” ;. en lents is n::lpg -wasting ‘ fm’”m,r_. - _streamflow during b _then some streams are diverted around -
i s oiss 07 W es s R B R e e m s and ',’..’tg"" ciers mm‘mmgwlw 38 the icings beyond mal floodplain causing erosion of y
§ Frost | pebbles, cobbles, and boulders. A hazard associated with these AR YN E, Widtegsiate. g e G
| e {8 1Th e tanthesy bofore. achonont Sreaen o  Icings are a serious geologic
~a detailed evaluation of talus covered slopes ~annually. The cost of maintenance
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