
 Term label SWEET Term IRI SWEET Term TypeENVO Term IRI New term Harmonized GCW Definition ENVO definition External definition and source Tackled? Notes
ice shelf http://sweetontology.net/realmCryo/IceShelf Class http://purl.obolibrary.org/obo/ENVO_00000380 A floating ice sheet of considerable thickness showing 6 to 165 ft (2-50 m) or more above sea level, attached to the coast. An ice shelf may grow hundreds of miles out to sea.  Usually of great horizontal extent and with a level or gently undulating surface. Nourished by annual snow accumulation and also by the seaward extension of land glaciers. Limited areas may be aground. Ice shelves are much thicker than sea ice often filling embayments in the coastline of an ice sheet. Currently, nearly all ice shelves are in Antarctica, where most of the ice discharged into the ocean flows via ice shelves. The mass balance of an ice shelf may have significant components of both gain and loss at the base. The seaward edge is termed an ice front.  The calving of an ice shelf forms tabular icebergs and ice islands.An ice mass which 1) is attached to the coast 2) at least 2 meters in thickness 3) forms where a glacier or ice mass flows down to a coastline and onto the ocean surface and 4) grows by annual snow accumulation or by the seaward extension of land glaciers.yes

http://purl.obolibrary.org/obo/ENVO_01001534tabular icebergSea ice terminology describing a flat-topped iceberg that has become detached from an iceshelf, ice tongue or floating tidewater glacier. Newly formed tabular icebergs have nearly vertical sides and flat tops. In the Antarctic, they may be tens of kilometers wide, up to 160 km (100 miles) long, and as much as 300 m (1000 ft) thick, with about 30 m (100 ft) exposed above the sea surface. In the Arctic, large icebergs of this type are called ice islands, but they are considerably smaller than the largest of the antarctic variety. Has synonyms tabular berg, table iceberg. Formerly called barrier iceberg.An ice berg which 1) has a flat upper surface, 2) is derived from an ice shelf, ice tongue, or floating tidewater glacier via detachment. Synonym- "Tabular berg" A flat-topped iceberg that shows horizontal banding; typically form by breaking from an ice shelf.Yes subclass of iceberg in Envo; no term for tabular

ice island 1. In the Arctic the sea ice term "ice island" describes a large piece of floating ice protruding about 16 ft (5 m) above sea level, which has broken away from an Arctic ice shelf. Ice islands have a thickness of 30 - 50 meters (33 to 55 yards), and an area of a few thousand square metres up to 500 square kilometers (123,550 acres) or more. They are usually characterized by a regularly rolling surface giving a ribbed appearance from the air.

2. In the Antarctic, the sea ice term "ice island" refers to a grounded part of a floating ice sheet which rises significantly higher than its surroundings, eg Butler Island. There are also more substantial features, eg the Lyddan Ice Rise.

no term available; sublcass of floating ice in envo

Ice island fragmentSea ice terminology, describing a piece of an ice island that has broken away from the main mass.
Ice front

The vertical cliff forming the seaward face of an ice shelf or other floating glacier varying in height from 6 to 165 ft (2-50 m) or more above sea level.
the vertical cliff forming the seaward face of an ice shelf or other floating glacier, varying in height from 2 to 50 meters (2.2 to 55 yards) above sea level 
 https://nsidc.org/cryosphere/glossary/term/ice-front

hail calving All of these terms refer to roughly the same process, its source (calving glacier) or its results (calved ice); however, 
1. some definitions assume that calving can only happen into water while others allow calving on land 
2. some definitions allow calving to occur from any form of ice of land origin, while others restrict it to glaciers or some subset of all of the types of ice of land origin 

Whether several definitions are needed or whether the community will accept a general inclusive definition is the question. In any case, it should be recognized that calving is an ablative process that results in icebergs if calving into water. What ice calved onto land would be called is not obvious, especially since the only definition of calved ice excludes ice falling onto land. 

Whatever decisions are made need to be consistent across all related terms.

A process during which a part of an ice mass breaks away from the main mass. http://purl.obolibrary.org/obo/ENVO_01000917

http://purl.obolibrary.org/obo/ENVO_00000456Tidewater glacierA glacier that terminates in a lake or the sea, with terminus either floating or grounded. The adjective indicates geographical setting, and not that tides play a role in the mass balance. Typically, tidewater glaciers calve ice to produce icebergs.Yes Whether or not a tidewater glacier has to have a grounded terminus and whether a terminus ending in a lake still counts as a tidewater glacier.

tongue There are really two definitions here: 

One about the end of a glacier on land - this definition has nothing to do with winds or currents 

The second about a glacier or ice stream that ends in water (either sea water or a lake) where winds and currents elongate the end of the glacier. Suggest that the first definition actually could apply to all glaciers and the second adds water terminated glacier specifics.
http://sweetontology.net/realmCryo/IceSnowInterfaceClass None

http://sweetontology.net/realmCryo/IceStream Class 1. A part of an ice sheet or ice cap with strongly enhanced flow which is not necessarily in the same direction as the flow in the surrounding ice, often separated from surrounding ice by strongly sheared, crevassed margins or margins that are sometimes clearly marked by a change in direction of the surface slope but which otherwise may be indistinct. 'Pure' ice streams are bounded by ice on either side and lack significant non-glacial topographic control, while 'topographic' ice streams are constrained by the topography. An ice stream of the latter type is similar to an outlet glacier, but outlet glaciers do not necessarily have strongly enhanced flow velocity.   Motion of an ice stream is dominated by basal sliding.

2. In glaciology, an ice stream may also refer to the confluent sections of a branched-valley glacier 

3. An obsolete synonym of valley glacier.
ice cap ice cap A dome-shaped mass of glacier ice that spreads out in all directions; an ice cap is usually larger than an icefield but less than 50,000 square-kilometers (12 million acres). It is generally considered improper to refer to the Greenland and Antarctic Ice Sheets as ice caps. 

The flow pattern is less influenced by the subsurface topography than is true of icefields and valley glaciers. The definition embraces small as well as large ice bodies. The usage '(polar) ice cap' for the sea ice cover of the Arctic Ocean or Southern Ocean is confusing and best avoided.

A dome-shaped ice mass that covers less than 50,000 km2 of land area (usually covering a highland area). http://purl.obolibrary.org/obo/ENVO_00000145

marginal cravasseA crevasse near the side of a glacier formed as the glacier moves past stationary valley walls; usually oriented about 45 degrees up-glacier from the side wall. nothing
outlet glacier outlet glacier An outlet glacier, usually of valley-glacier form, draining an ice sheet, icefield or ice cap. In the accumulation zone the glacier outline may not be well defined because of the subdued relief. They often flow through a gap in peripheral mountains.A glacier fed by an ice sheet. http://purl.obolibrary.org/obo/ENVO_00000459

basal sliding The motion of the basal ice of a glacier relative to the material immediately beneath the glacier, caused by the gradient of the slope and the weight of the glacier's mass and usually facilitated by the lubricating effect of meltwater. maybe make a subclass of material transport process
http://purl.obolibrary.org/obo/ENVO_01001539branched-valley glacierGlacier that has one or more tributary glaciers that flow into it; distinguished from a simple valley glacier that has only a single tributary glacier.A glacier which flows into a larger glacier. yes nothing; subclass of glacier
http://purl.obolibrary.org/obo/ENVO_01001540simple valley glacierA glacier that flows for all or most of its length within the walls of a valley, in consequence having a distinct tongue and a well-defined outline, descending from high mountains, from an ice cap on a plateau, or from an ice sheet. These glaciers typically flow down preexisting valleys and have ice-free slopes overlooking the glacier surface.A glacier which 1) flows for all or most of its length within the walls of a valley, in consequence having a distinct tongue and a well-defined outline and 2) descends from either high mountains, from an ice cap on a plateau, or from an ice sheet.yes Synonym is "valley galcier"  ice stream is a synonym of valley glacier: no existing classes; subclass of glacier
http://purl.obolibrary.org/obo/ENVO_01001541tributary glacierA small glacier that flows into a larger glacier.

http://sweetontology.net/realmCryo/IceSurface Class http://purl.obolibrary.org/obo/ENVO_01001545 None A two-dimensional fiat ice surface which is composed primarily of water ice. yes Bridges ENVO's materially-based layer classes to BFO fiat boundaries

http://sweetontology.net/realmCryo/Iceberg Class http://purl.obolibrary.org/obo/ENVO_01001546 A piece of ice of greatly varying shape, usually protruding more than 5 m above water-level and with typical extents from tens of meters to many tens of kilometres across.  They have broken away from a glacier or ice shelf and may be either afloat or aground. The greater part of an iceberg's mass (4/5 to 8/9) is below sea level which makes them dangerous to shipping in high and mid-latitude regions of the ocean.

Icebergs may be described as tabular, dome-shaped, sloping, pinnacled, dry-docked, blocky, weathered or glacier bergs in addition to having a size qualifier. Icebergs are not sea ice, when they melt they add fresh water to the ocean.  The unmodified term "iceberg" usually refers to the irregular masses of ice formed by the calving of glaciers along an orographically rough coast, whereas tabular icebergs and ice islands are calved from an ice shelf, while bergs formed from sea ice are called floebergs. In decreasing size, they are classified as: ice island (few thousand square meters to 500 km^2 in area); tabular iceberg; iceberg; bergy bit (less than 5 m above sea level, between 1 and 200 m^2 in area); and growler (less than 1 m above sea level, about 20 m^2 in area).

Alaskan icebergs rarely exceed 500 feet in maximum dimension.  Antarctic icebergs originate from the ice mass of the Antarctic continent that has accumulated over many thousands of years. 

An ice mass which has broken away from a larger ice mass on land, such as a glacier or ice shelf, and may be either afloat or aground.yes should there be a quality term for "tabular, dome-shaped, sloping, pinnacled, dry-docked, blocky, weathered or glacier bergs"?

http://purl.obolibrary.org/obo/ENVO_01001535floeberg A massive piece of sea ice composed of a hummock or a group of hummocks, frozen together and separated from any surrounding ice. It may float up to 17 ft (5 m) above sea level.An ice mass which is composed of a large amount of sea ice in the form of a hummock or a group of such hummocks, frozen together and separated from any surrounding ice by sea water.subclass of iceberg; right now envo lists as related synonym of iceberg

bergy bit A piece of floating ice, generally less than 5 m above sea level and not more than about to m across. It is generally of glacier ice, but may be a massive piece of sea ice or disrupted hummocked ice.subclass of iceberg
growler Sea ice terminology that describes a piece of ice smaller than a bergy bit that floats with less than 1 meter (3.3 feet) showing above water, often almost awash. A growler generally appears white but sometimes transparent or blue-green or nearly black in colour. Normally occupying an area of about 20 square meters, growlers are difficult to distinguish when surrounded by sea ice or in high seas. Growlers are usually a fragment of an iceberg or floeberg and its surface often is heavily pitted. subclass of iceberg

http://purl.obolibrary.org/obo/ENVO_01001537sea ice hummockSea ice terminology, indicating a conglomeration of broken ice formed by pressure at the point of contact between ice floes; it may be fresh or weathered. The weathering of hummocks is similar to young mountain peaks with steep slopes that erode into smooth, rolling hills, in this case during the summer melt season.  The submerged volume of broken ice under the hummock, forced downwards by pressure, is termed a bummock.

http://purl.obolibrary.org/obo/ENVO_01001538frost-formed hummockWhen discussing frozen ground, a hummock is a small lump of soil pushed up by frost action, often found in uniformly spaced large groups. Hummocks can form in areas of permafrost or seasonally frozen ground, and are one of the most common surface features of the Arctic.
http://sweetontology.net/realmCryo/LandIce Class http://purl.obolibrary.org/obo/ENVO_01001547Land ice mass Land ice is any part of the earth's seasonal or perennial ice cover that has formed over land as the result, principally, of the freezing of precipitation; opposed to sea ice formed by the freezing of seawater.  Thus, an iceberg or tabular iceberg is land ice as well as its parent glacier, ice sheet, or ice shelf. The two major concentrations of land ice are the ice sheets of Greenland and Antarctica. Glaciers and ice caps are the other important forms.yes

parent glacier no existing classes

http://sweetontology.net/realmCryo/Lead Class In sea ice terminology, a lead is any fracture or passage-way through sea ice which is navigable by surface vessels. A more general description of a lead is an area of open water or new ice between ice floes, although the term is generally applied to linear features. If the open area is very large it may be called a polynya. Leads develop as ice diverges, or pulls apart. A lead between the shore and the pack ice is called a coastal lead or shore lead, and a lead between the fast ice and the pack ice is called a flaw lead.  At below freezing temperatures, new, nilas and young ice forms at the surface of leads. From the point of view of the submariner, a recently frozen lead is an ice skylight.yes
ice floe ice floe A cohesive sheet of water ice which floats upon the surface of a water body.
polynya polynya Any enclosed water area in pack ice other than a lead, not large enough to be called open water. When frozen over, a polyna becomes an ice skylight from the point of view of the submariner.
anchor ice? fast ice An ice mass which is attached to a bed underneath a body of water.
ice sheet pack ice A mass of glacier ice that covers surrounding terrain and is greater than 50,000 km2. pack ice is a synonym of ice sheet in envo

flaw lead nothing
coastal lead or shore lead nothing

young ice young ice A sea ice floe which is inflexible and thicker than nilas.
nilas ice nothing

new ice new ice Water ice which is formed from freezing water and is suspended in a water body.
pack ice Need to come back to flaw lead axiomization
ice skylight nothing

http://sweetontology.net/realmCryo/PackIce Class 1) Pre-2014 Pack ice definitions state that it is ice that is not attached to the shoreline and drifts in response to winds, currents, and other forces.  Pack ice can be described as very open (with an ice concentration of 1/10 to 3/10), open (4/10 to 6/10, with many leads and polynyas and the floes generally not in contact with one another), close (7/10 to 8/10, composed of floes mostly in contact), very close (9/10 to less than 10/10), and compact (10/10, with no water visible, called consolidated pack ice if the floes are frozen together).

Has synonym drift ice.

2) Post-2014 Term used in a wide sense to include any area of sea ice other than fast ice with concentrations that are high, i.e. 7/10 or more,

yes The meaning of the term pack ice has changed over time. Per the 2014 WMO Sea Ice Nomenclature the definition now is: "Drift Ice/Pack Ice: Term used in a wide sense to include any area of sea ice other than fast ice no matter what form it takes or how it is disposed. When concentrations are high, i.e. 7/10 or more, drift ice may be replaced by the term pack ice*.

 *Note: Previously the term pack ice was used for all ranges of concentration." To me this implies that probably the term has been used with both definitions over time, so to ensure proper inference two definitions are needed, each with its own permalink. However, it isn't obvious what, other than date of writing, can be used to distinguish which definition is meant.

http://sweetontology.net/realmCryo/SeaIce Class 1. In general usage, sea ice is any ice found floating in the sea. 

2. In sea ice operations however, sea ice is any form of ice found at sea which has originated from the freezing of sea water.  It presents the main kind of floating ice encountered at sea. Except where it forms ridges, sea ice is up to a few metres thick, in which respect it differs from shelf ice.  Sea ice may be discontinuous pieces (ice floes) moved on the ocean surface by wind and currents (pack ice), or a motionless sheet attached to the coast (land-fast ice). In brief, it forms first as lolly ice (frazil crystals), thickens into sludge, and coagulates into sheet ice, pancake ice, or into floes of various shapes and sizes. Thereafter, sea ice may develop into pack ice and/or become a form of pressure ice.  Sea ice less than one year old is called first-year ice. Perennial ice is sea ice that survives at least one summer. It may be subdivided into second-year ice and multi-year ice, where multiyear ice has survived at least two summers.

3. In the United States, NOAA sea ice operations does not include superstructure icing as being sea ice.  In addition, they do count ice formed from the freezing of the waters of the Great Lakes as being the same as sea ice.

yes Need to check alignments in ENVO for these terms since we re-classified this in ENVO on 2/27/2019

http://sweetontology.net/realmCryo/SeasonalIce Class  

http://purl.obolibrary.org/obo/ENVO_03000071

None - though the term seasonal ice zone does exist (see note) yes An area of ocean that extends from the permanent ice zone to the boundary where winter sea ice extent is at a maximum; here, sea ice is present only part of the year; this zone primarily consists of first-year ice.

http://sweetontology.net/realmCryo/Snout Class http://purl.obolibrary.org/obo/ENVO_01001529 A synonym for terminus. yes nothing

http://sweetontology.net/realmCryo/TabularIcebergClass http://purl.obolibrary.org/obo/ENVO_01001534 Sea ice terminology describing a flat-topped iceberg that has become detached from an iceshelf, ice tongue or floating tidewater glacier.  

Newly formed tabular icebergs have nearly vertical sides and flat tops. In the Antarctic, they may be tens of kilometers wide, up to 160 km (100 miles) long, and as much as 300 m (1000 ft) thick, with about 30 m (100 ft) exposed above the sea surface. In the Arctic, large icebergs of this type are called ice islands, but they are considerably smaller than the largest of the antarctic variety.

Has synonyms tabular berg, table iceberg.  Formerly called barrier iceberg.

yes

ice tongue ice tongue  A long and narrow sheet of ice projecting out from the coastline. An ice tongue forms when a valley glacier moves very rapidly out into the ocean or a lake.
tidewater glacier tidewater glacier A glacier that flows into the sea.

http://sweetontology.net/realmCryo/Tundra Class tundra, http://purl.obolibrary.org/obo/ENVO_00000112Treeless terrain, with a continuous cover of vegetation, characteristic of both polar and alpine regions (i.e., both high latitudes and high altitudes). The plants thereon are sedges, mosses, lichens, and a few small shrubs. Tundra is often underlaid by permafrost, with the result that drainage is bad and the soil may be saturated for long periods. It does not have a permanent snow-ice cover. Productivity is low in this biome because of the extremes of climate.A vegetated area which overlaps treeless, level, or gently rolling plains characteristic of arctic or subarctic regions, permanently frozen subsoil, and communities of low growing vegetation such as lichens, mosses, and stunted shrubs.I think 'plants' should be mentioned. Merriam Webster   level or rolling treeless plain that is characteristic of arctic and subarctic regions, consists of black mucky soil with a permanently frozen subsoil, and has a dominant vegetation of mosses, lichens, herbs, and dwarf shrubs also : a similar region confined to mountainous areas above timberline Yes Updated ENVO definition and added two subcategories for polar tundra and alpine tundra - tied both to appropriate environmental conditions (i.e., tundra climatic condition and alpine)
sedge use Cyperaceae; http://purl.obolibrary.org/obo/NCBITaxon_4609
moss use Bryophyta; http://purl.obolibrary.org/obo/NCBITaxon_3208
lichen may need to add to ecocore
shrub will need to add to ecocore

permafrost permafrost Soil at or below the freezing point of water (0C or 32F) for two or more years. Ice is not always present, as may be in the case of nonporous bedrock, but it frequently occurs and it may be in amounts exceeding the potential hydraulic saturation of the ground material.
productivity in this definition, does productivity = biomass?

http://sweetontology.net/statePhysical/Frozen Individual none
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accumulation http://sweetontology.net/phenCryo/Accumulation class ice gain, ice mass http://purl.obolibrary.org/obo/ENVO_03000011, http://purl.obolibrary.org/obo/ENVO_01000293This term is used both as a process and 
as an amount of mass added. 
Semantically speaking these are two 
distinct concepts (e.g., accumulation 
results in accumulation_amount of ice or 
snow gain), though 
accumulation_amount would more likely 
be an attribute.

The scope of this term varies depending 
on the definition.  Some definitions 
constrain themselves snow or ice added 
to glaciers; while others also include ice 
fields, snow cover, and/or floating ice.  
How to resolve this depends on the 
scope desired.

Some definitions include additional 
discussion of the the physics involved 
which would be useful for connecting 
glacier ontologies to atmospheric, 
hydrologic, etc. ontologies.  This 
information should be captured no 
matter how the inconsistencies above 
are resolved.

A material 
accumulation 
process during 
which the mass of 
an existing ice 
mass increases.

Yes

calving http://sweetontology.net/phenCryo/Calving ice calving process http://purl.obolibrary.org/obo/ENVO_01000917 A process during 
which a part of an 
ice mass breaks 
away from the main 
mass.

englacial http://sweetontology.net/phenCryo/Englacial [1] englacial process http://purl.obolibrary.org/obo/ENVO_01001622 Yes is this a quality?
glacial http://sweetontology.net/phenCryo/Glacial is this a quality?
glacial process http://sweetontology.net/phenCryo/GlacialProcess glacial process http://purl.obolibrary.org/obo/ENVO_01001655 yes
glaciation http://sweetontology.net/phenCryo/Glaciation Partly Glaciation is an odd term, applied to stretches of time and freezing-like 

processes. ENVO offers both options (http://purl.obolibrary.
org/obo/ENVO_01001641, http://purl.obolibrary.org/obo/ENVO_01001640, 
but mapping here may be misleading as SWEET users would expect quite 
different semantics based on the hierarchy.

glacier retreat http://sweetontology.net/phenCryo/GlacierRetreat glacial retreat http://purl.obolibrary.org/obo/ENVO_01001656 Yes
ice calving http://sweetontology.net/phenCryo/IceCalving ice calving process http://purl.obolibrary.org/obo/ENVO_01000917 Yes what's the difference with calving?
periglacial http://sweetontology.net/phenCryo/Periglacial periglacial http://purl.obolibrary.org/obo/ENVO_01001659 Yes is this a quality?
periglaciation http://sweetontology.net/phenCryo/Periglaciation NA NA
proglacial http://sweetontology.net/phenCryo/Proglacial proglacial http://purl.obolibrary.org/obo/ENVO_01001879 Yes is this a quality?
subglacial http://sweetontology.net/phenCryo/Subglacial subglacial http://purl.obolibrary.org/obo/ENVO_01001880 Yes is this a quality?
supraglacial http://sweetontology.net/phenCryo/Supraglacial supraglacial http://purl.obolibrary.org/obo/ENVO_01001881 Yes is this a quality?
physical 
process

http://sweetontology.net/procPhysical/PhysicalProcess NA NA

melting http://sweetontology.net/procStateChange/Melting melting http://purl.obolibrary.org/obo/ENVO_01000723 Melting is a 
physical process 
that results in the 
phase transition of 
a substance from a 
solid to a liquid.

Yes
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brine http://sweetontology.net/matrWater/Brineclass brine http://purl.obolibrary.org/obo/ENVO_00003044 Water saturated or nearly saturated with salt (NaCl).yes ENVO term is more general than GCW definition but is acceptable "Small droplets of highly saline water that form in pockets between ice crystals, as sea ice forms and expels salt into the underlying ocean water."
depth hoar http://sweetontology.net/matrWater/DepthHoarclass depth hoar http://purl.obolibrary.org/obo/ENVO_01001846 yes
frost http://sweetontology.net/matrWater/Frostclass frost http://purl.obolibrary.org/obo/ENVO_01001850 yes
granular ice http://sweetontology.net/matrWater/GranularIceclass NA We'll come back to this after terms with GCW definitions are done
hoar crystal http://sweetontology.net/matrWater/HoarCrystalclass hoar crystal http://purl.obolibrary.org/obo/ENVO_01001883 yes
ice http://sweetontology.net/matrWater/Iceclass water ice http://purl.obolibrary.org/obo/ENVO_01000277 yes
ice crystal http://sweetontology.net/matrWater/IceCrystalclass ice crystal http://purl.obolibrary.org/obo/ENVO_01000846 A crystal which is primarily composed of water ice.yes
ice particle http://sweetontology.net/matrWater/IceParticleclass NA
rime http://sweetontology.net/matrWater/Rimeclass http://purl.obolibrary.org/obo/ENVO_01001848 yes
snow http://sweetontology.net/matrWater/Snowclass snow http://purl.obolibrary.org/obo/ENVO_01000406 Snow is an environmental material which is primarily composed of flakes of crystalline water ice.yes
snow facies http://sweetontology.net/matrWater/SnowFaciesclass NA
snow grain http://sweetontology.net/matrWater/SnowGrainclass Needs to be done
frozen http://sweetontology.net/statePhysical/Frozenindividuals NA In PATO; http://purl.obolibrary.org/obo/PATO_0001985; A quality inhering in a bearer by virtue of the bearer's being kept below its freezing point.
crystal http://sweetontology.net/stateSolid/Crystalindividuals crystal http://purl.obolibrary.org/obo/ENVO_01000845  A solid material whose constituents, such as atoms, molecules or ions, are arranged in a highly ordered microscopic structure, forming a crystal lattice that extends in all directions.yes

http://sweetontology.net/matrWater/Brine
http://purl.obolibrary.org/obo/ENVO_00003044
http://sweetontology.net/matrWater/DepthHoar
http://purl.obolibrary.org/obo/ENVO_01001846
http://sweetontology.net/matrWater/Frost
http://purl.obolibrary.org/obo/ENVO_01001850
http://sweetontology.net/matrWater/GranularIce
http://sweetontology.net/matrWater/HoarCrystal
http://purl.obolibrary.org/obo/ENVO_01001883
http://sweetontology.net/matrWater/Ice
http://purl.obolibrary.org/obo/ENVO_01000277
http://sweetontology.net/matrWater/IceCrystal
http://purl.obolibrary.org/obo/ENVO_01000846
http://sweetontology.net/matrWater/IceParticle
http://sweetontology.net/matrWater/Rime
http://purl.obolibrary.org/obo/ENVO_01001848
http://sweetontology.net/matrWater/Snow
http://purl.obolibrary.org/obo/ENVO_01000406
http://sweetontology.net/matrWater/SnowFacies
http://sweetontology.net/matrWater/SnowGrain
http://sweetontology.net/statePhysical/Frozen
http://sweetontology.net/stateSolid/Crystal
http://purl.obolibrary.org/obo/ENVO_01000845


Term label SWEET Term IRI SWEET Term 
Type

ENVO label ENVO Term IRI New term Harmonized 
GCW 
Definition

ENVO 
definition

External 
definition and 
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Tackled? Notes

freezing fog http://sweetontology.net/phenAtmoFog/FreezingFog YES See https://docs.google.com/spreadsheets/d/1Xt3BHNz-pP2ggJq_asPPcuKuGEAKtbT3MU2wFLTnCmQ/edit?usp=sharing
ice fog http://sweetontology.net/phenAtmoFog/IceFog Yes See https://docs.google.com/spreadsheets/d/1Xt3BHNz-pP2ggJq_asPPcuKuGEAKtbT3MU2wFLTnCmQ/edit?usp=sharing
freezing http://sweetontology.net/procStateChange/Freezing NA Yes See https://docs.google.com/spreadsheets/d/1Xt3BHNz-pP2ggJq_asPPcuKuGEAKtbT3MU2wFLTnCmQ/edit?usp=sharing

http://sweetontology.net/phenAtmoFog/FreezingFog
http://sweetontology.net/phenAtmoFog/IceFog
http://sweetontology.net/procStateChange/Freezing


Term label SWEET Term IRI SWEET Term 
Type

ENVO label ENVO Term IRI New term Harmonized 
GCW 
Definition

ENVO 
definition

External 
definition and 
source

Tackled? Notes

ice cap climate http://sweetontology.net/realmClimateZone/IceCapClimate NA
polar marine climate http://sweetontology.net/realmClimateZone/PolarMarineClimate NA
tundra climate http://sweetontology.net/realmClimateZone/TundraClimate yes

http://sweetontology.net/realmClimateZone/IceCapClimate
http://sweetontology.net/realmClimateZone/PolarMarineClimate
http://sweetontology.net/realmClimateZone/TundraClimate


Term label SWEET Term IRI SWEET Term 
Type

ENVO label ENVO Term IRI New term Harmonized GCW Definition ENVO 
definition

External 
definition and 
source

Tackled? Notes

cryosphere http://sweetontology.net/realm/Cryosphere

That part of the earth's crust, hydrosphere 
and atmosphere subject to temperatures 
below 0 degrees Celsius for at least part 
of each year. The term refers collectively 
to the portions of the earth where water is 
in solid form, including snow cover, 
floating ice, glaciers, ice caps, ice sheets, 
seasonally frozen ground and perennially 
frozen ground (permafrost). The 
Cryosphere may be divided into the 
cryoatmosphere, the cryohydrosphere 
(snow cover, glaciers, and river, lake and 
sea Ice) and the cryolithosphere 
(perennially and seasonally cryotic 
ground, rock glacier). Yes

http://sweetontology.net/realm/Cryosphere


Term label SWEET Term IRI SWEET Term 
Type

ENVO label ENVO Term IRI New term Harmonized 
GCW 
Definition

ENVO 
definition
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definition and 
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Tackled? Notes

polynya http://sweetontology.net/realmOcean/Polynya yes

http://sweetontology.net/realmOcean/Polynya


Term label SWEET Term IRI SWEET Term 
Type

ENVO label ENVO Term IRI New term Harmonized 
GCW 
Definition

ENVO 
definition

External 
definition and 
source

Tackled? Notes

Permafrost http://seetontology.net/realmSoil/Permafrost yes

ActiveLayer http://sweetontology.net/realmSoil/ActiveLayer yes added 11/9/2023
Cryosol http://sweetontology.net/realmSoil/Cryosol yes added 11/9/2023
Gelisol http://sweetontology.net/realmSoil/Gelisol yes added 11/9/2023
Talik http://sweetontology.net/realmSoil/Talik yes added 11/9/2023

http://seetontology.net/realmSoil/Permafrost
http://sweetontology.net/realmSoil/ActiveLayer
http://sweetontology.net/realmSoil/Cryosol
http://sweetontology.net/realmSoil/Gelisol
http://sweetontology.net/realmSoil/Talik


Term label SWEET Term IRI SWEET Term 
Type

ENVO label ENVO Term IRI New term Harmonized 
GCW 
Definition

ENVO 
definition

External 
definition and 
source

Tackled? Notes

average snow cover duration http://sweetontology.net/propTime/AverageSnowCoverDuration NA
average winter duration http://sweetontology.net/propTime/AverageWinterDuration NA
snow cover duration http://sweetontology.net/propTime/SnowCoverDuration NA
winter duration http://sweetontology.net/propTime/WinterDuration NA
winter http://sweetontology.net/reprTimeSeason/Winter individual NA

http://sweetontology.net/propTime/AverageSnowCoverDuration
http://sweetontology.net/propTime/AverageWinterDuration
http://sweetontology.net/propTime/SnowCoverDuration
http://sweetontology.net/propTime/WinterDuration
http://sweetontology.net/reprTimeSeason/Winter


Term label SWEET Term IRI SWEET Term TypeENVO label ENVO Term IRI New term Harmonized GCW DefinitionENVO definition External definition and sourceTackled? Notes

snow cover http://sweetontology.net/propSpaceThickness/SnowCover Snow cover—or the area of land that is covered by accumulated snow at any given time—helps regulate Earth's surface temperature when it is present, and it helps fill rivers and reservoirs once it melts away. from https://www.ncdc.noaa.gov/news/picture-climate-what%E2%80%99s-snow-cover-got-do-ityes . The total amount of snow that accumulates on the ground in a given location, including that from snowfall, snowdrift, and avalanche.
snow water equivalent http://sweetontology.net/propSpaceThickness/SnowWaterEquivalent yes
snowpack http://sweetontology.net/propSpaceThickness/Snowpack yes

http://sweetontology.net/propSpaceThickness/SnowCover
http://sweetontology.net/propSpaceThickness/SnowWaterEquivalent
http://sweetontology.net/propSpaceThickness/Snowpack


Term label SWEET Term IRI SWEET Term 
Type

ENVO label ENVO Term IRI New term Harmonized 
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ENVO 
definition
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definition and 
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snow cover http://sweetontology.net/phenHydro/SnowCover Yes
snowslide http://sweetontology.net/phenHydro/Snowslide NA

http://sweetontology.net/phenHydro/SnowCover
http://sweetontology.net/phenHydro/Snowslide


Term label SWEET Term IRI SWEET Term 
Type

ENVO label ENVO Term IRI New term Harmonized 
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ENVO 
definition
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definition and 
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Tackled? Notes

blizzard http://sweetontology.net/phenAtmoPrecipitation/Blizzard Yes
freezing rain http://sweetontology.net/phenAtmoPrecipitation/FreezingRain
hail http://sweetontology.net/phenAtmoPrecipitation/Hail
hail storm http://sweetontology.net/phenAtmoPrecipitation/HailStorm
heavy snowfall http://sweetontology.net/phenAtmoPrecipitation/HeavySnowfall
ice pellet http://sweetontology.net/phenAtmoPrecipitation/IcePellet
ice storm http://sweetontology.net/phenAtmoPrecipitation/IceStorm
lake effect snow http://sweetontology.net/phenAtmoPrecipitation/LakeEffectSnow
lake effect snowstorm http://sweetontology.net/phenAtmoPrecipitation/LakeEffectSnowstorm
lambing storm http://sweetontology.net/phenAtmoPrecipitation/LambingStorm
sleet http://sweetontology.net/phenAtmoPrecipitation/Sleet
snowfall http://sweetontology.net/phenAtmoPrecipitation/Snowfall NA

drizzle http://sweetontology.net/phenAtmoPrecipitation/Drizzle none No added 11/9/2022
graupel http://sweetontology.net/phenAtmoPrecipitation/Graupel good yes added 11/9/2022
kaavie http://sweetontology.net/phenAtmoPrecipitation/Kaavie NA none NO added 11/9/2022

http://sweetontology.net/phenAtmoPrecipitation/Blizzard
http://sweetontology.net/phenAtmoPrecipitation/FreezingRain
http://sweetontology.net/phenAtmoPrecipitation/Hail
http://sweetontology.net/phenAtmoPrecipitation/HailStorm
http://sweetontology.net/phenAtmoPrecipitation/HeavySnowfall
http://sweetontology.net/phenAtmoPrecipitation/IcePellet
http://sweetontology.net/phenAtmoPrecipitation/IceStorm
http://sweetontology.net/phenAtmoPrecipitation/LakeEffectSnow
http://sweetontology.net/phenAtmoPrecipitation/LakeEffectSnowstorm
http://sweetontology.net/phenAtmoPrecipitation/LambingStorm
http://sweetontology.net/phenAtmoPrecipitation/Sleet
http://sweetontology.net/phenAtmoPrecipitation/Snowfall
http://sweetontology.net/phenAtmoPrecipitation/Drizzle
http://sweetontology.net/phenAtmoPrecipitation/Graupel
http://sweetontology.net/phenAtmoPrecipitation/Kaavie


Term label SWEET Term IRI SWEET Term Type ENVO Term IRI New term Harmonized 
GCW 
Definition

ENVO 
definition

External 
definition and 
source

Tackled? Notes

Arete http://sweetontology.net/realmLandGlacial/Arete asd http://purl.obolibrary.org/obo/ENVO_00000283 good

Cirque http://sweetontology.net/realmLandGlacial/Cirque yes ok yes Added 11/9/2022
Esker http://sweetontology.net/realmLandGlacial/Esker yes ok Added 11/9/2022
GlacialLandForm http://sweetontology.net/realmLandGlacial/GlacialLandform no none Added 11/9/2022
GlacialMoraine http://sweetontology.net/realmLandGlacial/GlacialMoraine no none Added 11/9/2022 - SWEET calls this an equivalent class to Moraine
GlacialOutwashPlain http://sweetontology.net/realmLandGlacial/GlacialOutwashPlain no none Added 11/9/2022
GlacialPlain http://sweetontology.net/realmLandGlacial/GlacialPlain no none Added 11/9/2022 - a SWEET landform
Kame http://sweetontology.net/realmLandGlacial/Kame yes ok Added 11/9/2022
Moraine http://sweetontology.net/realmLandGlacial/Moraine yes ok Added 11/9/2022
OutwashFan http://sweetontology.net/realmLandGlacial/OutwashFan no ok Added 11/9/2022
RockGlacier http://sweetontology.net/realmLandGlacial/RockGlacier yes none Added 11/9/2022
Sandur http://sweetontology.net/realmLandGlacial/Sandur yes ok Added 11/9/2022
Thermokarst http://sweetontology.net/realmLandGlacial/Thermokarst yes Good yes Added 11/9/2022
Till http://sweetontology.net/realmLandGlacial/Till yes none Added 11/9/2022
TillPlain http://sweetontology.net/realmLandGlacial/TillPlain yes ok Added 11/9/2022
UShapedValley http://sweetontology.net/realmLandGlacial/UShapedValley yes none Added 11/9/2022

http://sweetontology.net/realmLandGlacial/Arete
http://purl.obolibrary.org/obo/ENVO_00000283
http://sweetontology.net/realmLandGlacial/Cirque
http://sweetontology.net/realmLandGlacial/Esker
http://sweetontology.net/realmLandGlacial/GlacialLandform
http://sweetontology.net/realmLandGlacial/GlacialMoraine
http://sweetontology.net/realmLandGlacial/GlacialOutwashPlain
http://sweetontology.net/realmLandGlacial/GlacialPlain
http://sweetontology.net/realmLandGlacial/Kame
http://sweetontology.net/realmLandGlacial/Moraine
http://sweetontology.net/realmLandGlacial/OutwashFan
http://sweetontology.net/realmLandGlacial/RockGlacier
http://sweetontology.net/realmLandGlacial/Sandur
http://sweetontology.net/realmLandGlacial/Thermokarst
http://sweetontology.net/realmLandGlacial/Till
http://sweetontology.net/realmLandGlacial/TillPlain
http://sweetontology.net/realmLandGlacial/UShapedValley
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ENVO Term IRI New term Harmonized GCW Definition ENVO 
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definition and 
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Tackled? Notes

ablation http://sweetontology.net/phenSolid/Ablation class NA

accretion http://sweetontology.net/phenSolid/Accretion yes none added 11/9/2022
Congelation http://sweetontology.net/phenSolid/Congelation yes sort of - material congelation process added 11/9/2022
Ridging http://sweetontology.net/phenSolid/Ridging yes none added 11/9/2022
Shear http://sweetontology.net/phenSolid/Shear no - has shearing and shear zone none added 11/9/2022 - Note GCW does have shearing
Thinning http://sweetontology.net/phenSolid/Thinning no - has shearing and shear zone none added 11/9/2022
Wasting http://sweetontology.net/phenSolid/Wasting no - has downwasting; edge wasting; mass wasting sort of - mass wasting (a process) yes added 11/9/2022

http://sweetontology.net/phenSolid/Ablation
http://sweetontology.net/phenSolid/Accretion
http://sweetontology.net/phenSolid/Congelation
http://sweetontology.net/phenSolid/Ridging
http://sweetontology.net/phenSolid/Shear
http://sweetontology.net/phenSolid/Thinning
http://sweetontology.net/phenSolid/Wasting
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SWEET ontology Total terms
Cryospheric 
Terms

Overlapping 
GCW Terms

GCW + ENVO 
Overlapping 
Terms

realmCryo.ttl 32 32 12 11
phenCryo.ttl 17 17 14 11
mtrWater.ttl 41 14 10 9
phenAtmoFog.ttl 32 3 3 3
realmClimateZone.ttl 24 3 3 1
realm.ttl 20 1 1 1
realmOcean.ttl 26 1 1 1
realmSoil.ttl 34 5 5 5
propTime.ttl 41 5 0 0
propSpaceThickness.ttl 32 3 3 3
phenHydro.ttl 33 2 1 1
phenAtmoPrecipitation.ttl 58 15 13 12
realmLandGlacial.ttl 18 16 11 9
phenSolid.ttl 63 7 4 3
Total Terms assessed 471 124 81 70



Term label SWEET Term 
IRI

SWEET Term 
Type

ENVO Term IRINew 
term

Harmoni
zed 
GCW 
Definitio
n

ENVO 
definition

External definition and source Tackled? Notes

land the solid surface of Earth that is not permanently 
covered by water. Solid rock landforms are easier to 
demarcate than marshy or swampy boundaries, 
where there is no clear point at which the land ends 
and a body of water has begun.

Relation to 
earth surface 
and 
constuents 
(not water) 

land region A geographic area defined by some common feature.
land surface A particular geographic area

surface region

any of the regions of the surface of the Earth loosely 
divided according to latitude or longitude. 
environment, environs, surround, surroundings.

Geospatial 
defined in 
relation to the 
earth location.

dryland

Drylands are zones where precipitation is balanced by 
evaporation from surfaces and by transpiration by 
plants (evapotranspiration).

Defined by a 
process of 
evaporation 
leading to 
feature of 
dryness.

hinterland
A hinterland is an area behind a coast or the shoreline 
of a river

Relarive 
location 
definition.

landform

1. A landform is a physical feature of the terrain with 
its own recognisable  .                                                        
2. geometrical definition as a “division of the land 
surface, at a given scale or spatial resolution, 
bounded by topographic discontinuities and having 
(relatively) uniform morphometry                                                             
3 a terrain unit created by natural processes
in such a way that it may be recognised and 
described in terms of typical attributes where ever it 
may
occur    4. . Any physical, recognizable form or feature 
on the earth’s surface, having a characteristic shape, 
internal composition, and produced by natural 
causes; a distinct individual produced by a set of 
processes. Landforms can span a large size (e.g., 
dune encompasses a number of feature including 
parabolic dune, which is tens-of-meters across and 
seif dune, which can be up to a 100 kilometers 
across. Landforms provide an empirical description 
of the earth's surface features.

Produced by 
natural forces 
with natural 
ingredients.

LANDFORM 
ELEMENT/PART Yes

peak, top, 
hilltop, 
bottom, slope, 
slope, 
foreslope, 
backslope, 
toe, saddle, 
shoulder, dale, 
valley floor, 
channel bank, 
channel bed,

Peak Yes

aeolian landform

Aeolian landforms are landforms  shaped by the wind. 
These include aand dunes, Loess Deposits, Ventifact, 
& Yardang

Process defined 
resulting in 
typical feature.

beach

A beach is a landform alongside a body of water 
which consists of loose particles. The particles 
composing a beach are typically made from rock, 
such as sand, gravel, shingle, pebbles. ... Beaches 
typically occur in areas along the coast where wave or 
current action deposits and reworks sediments.

Relational 
location 
definition and 
typical features.

coastal landform
Area features where land meets a water body like a 
sea or ocean

Relational 
location 
definition and 
typical features.

FORM + PROCESS New volcano

Volcano New

A volcano is a rupture in the crust of a planetary-mass 
object, such as Earth, that allows hot lava, volcanic 
ash, and gases to escape from a magma chamber 
below the surface. (Wikipedia)  See also NASA's 
planetary view.

Is rupture a 
form? then the 
mountainous 
part is not the 
volcano.

moraine New

fjord New

esker Yes

crater

A crater is a bowl-shaped depression, or hollowed-out 
area, produced by the impact of a meteorite, volcanic 
activity, or an explosion

Defined by a 
process and 
shape.

field
An area with some common feature, smaller than a 
region.

Relational size 
definition as a 
feature.

flood basalt

Flood Basalts are high volume eruptions that flood 
vast areas of the Earth, covering broad regions with 
flat lying lava surfaces. They are said to be the result 
of mantle convection through hot spots, which occur 
sporadically in time and place.

Defined by a 
process and 
resulting 
constituent 
features..

fluvial landform

Fluvial landforms are landforms created by rivers and 
streams. It includes both erosional and depositional 
features created by these water bodies.

Created by river 
process and 
both erosion 
and deposit.

HYDROGRAPHIC 
FEATURE:

river, stream, 
lake, pond, 
oxbow, 
lagoon, 
estuary, strait, 
glacier, sheet,

River

stream

glacial landform

Glacial landforms are landforms created by the action 
of glaciers. Most of today's glacial landforms were 
created by the movement of large ice sheets during 
the Quaternary glaciations.

Defined by 
process and 
relations to a 
featrure.

highland

Highlands or uplands are any mountainous region or 
elevated mountainous plateau. Generally speaking, 
upland (or uplands) refers to ranges of hills, typically 
up to 500–600 m. Highland (or highlands) is usually 
reserved for ranges of low mountains. 

Defined by 
relation to other 
geo-fearuers. 
which includes 
relative size.

hill

A generic term for an elevated area of the land 
surface, rising at least 30 m (100 ft.) to as much as 
300 meters (approx. 1000 ft.) above surrounding 
lowlands, usually with a nominal summit area relative 
to bounding slopes, a well-defined, rounded outline 
and slopes that generally exceed 15 percent. A hill 
can occur as a single, isolated mass or in a group. A 
hill can be further specified based on the magnitude 
of local relief: low hill (30 – 90 m) or high hill (90-300 
m). Informal distinctions between a hill and a 
mountain are often arbitrary and dependent on local 
convention. Related terms– hillock, plateau, 
mountain, foothills, hills.

Defined by a 
typical feature 
with typical size 
as a factor.

hummock

An imprecise, general term for a rounded or conical 
mound or other small elevation. Related referred  
term hillock - A generic name for a small, low hill, 
generally between 3 – 30 m in height and slopes 
between 5 and 50 percent (e.g., bigger than a mound 
but smaller than a hill);
commonly considered a microfeature.

Defined by a 
typical and 
relative size 
feature

impact basin

Impact basin usually refers to multiring basins, but it 
may also refer to two-ring craters. with or without a 
central peak, or to very large degraded craters with an 
undefined number of rings.

Defined by a 
typical feature

LAND-WATER 
INTERFACE

island, 
isthmus, delta, 
shore, 
peninsula, 
beach, coast, 
ria, fjord, 
sound, shoal, 
bar,

island

An area of land completely surrounded by water. Or 
an elevated area of land surrounded by swamp, or 
marsh, or isolated at high water or during floods.

LAND-WATER 
INTERFACE

karst landform

A kind of topography formed in limestone, gypsum, or 
other soluble rocks by dissolution, and that is 
characterized by closed depressions, sinkholes, 
caves, and underground drainage. Various types of 
karst can be recognized depending upon the 
dominant surface features: karst dominated by 
closed depressions (sinkhole karst – temperate 
climates; cockpit karst – humid tropical climates), 
closed depressions and large rivers (fluviokarst), bare 
rock dominated by dissolution joints (pavement 
karst), tropical cone-, tower- or domed-hills (kegel 
karst), or karst thinly mantled with glacial drift 
(glaciokarst)

Defined by a 
process and 
resulting 
features.

lamination

aka lamina.  The thinnest recognizable layer 
(commonly < 1 cm thick) of original deposition in a 
sediment or sedimentary rock, differing from other 
layers in color, composition, or particle size.

Defined by 
location on 
another 
landform as a 
feature of the 
landform.

land cover

Land cover is the physical material at the surface of 
the earth. Land covers include grass, asphalt, trees, 
bare ground, water, etc.

defined by 
relative location 
of surface 

landscape

A broad or unique land area comprised of an 
assemblage or collection of landforms that define a 
general geomorphic form or setting (e.g., mountain 
range, lake plain, lava plateau, or loess hill) 
Landforms within a landscape are spatially 
associated, but may vary in formation processes and 
age.

Defined by 
relative size , 
feature types 
and processes. 

lowland

An informal, generic, imprecise term for low-lying land 
or an extensive region of lowlying land, especially 
near a coast and including the extended plains or 
country lying not far above tide level.

Defined in 
geospatial 
relation to other 
landforms.

mountain

Def:1: Mountains are landforms higher than the 
surrounding areas. They are formed due to the 
tectonic movements, earthquakes, volcanic eruptions 
and erosion of the surrounding areas caused due to 
wind, water and ice. Mountains are found in both the 
oceans and on land.                                                                                                                                                                                                                                                                                        
Def: 2 A mountain is a large landform that rises above 
the surrounding land in a limited area, usually in the 
form of a peak. A mountain is generally steeper than 
a hill.

Defined by a 
typical feature 
with typical size 
as a factor.  
Process is 
usually not 
considered it is 
the form that is 
central.

Peak 

plain

Plains are broad expanses of land with little change in 
elevation, and are usually lower than the land that 
surrounds them. Plains near the ocean are called 
coastal plains.

Defined by an 
elevation 
feature in 
relation to other 
landforms of 
diferent 
elevations.

Plateau

Plateaus are flat highlands that are separated from 
the surroundings due to steep slopes. They are 
formed by collisions of tectonic plates, magma action 
that causes the elevation in earth’s crust.

Defined by an 
elevation 
feature in 
relation to other 
landforms of 
diferent 
elevations.

shatter cone

A  rare geological features that are only known to 
form in the bedrock beneath meteorite impact craters 
or underground nuclear explosions. They are 
evidence that the rock has been subjected to a shock 
with high pressures.

Defined by 
impact process 
and shape.

spall

Spall are flakes of a material that are broken off a 
larger solid body and can be produced by a variety of 
mechanisms, including as a result of projectile 
impact, corrosion, weathering, cavitation, or excessive 
rolling pressure (as in a ball bearing)

Defined in part 
relation to a 
solid bodu and 
a variety of 
possible 

tectonic landform

Tectonic landform is  any of the relief features that 
are produced chiefly by uplift or subsidence of the 
Earth's crust or by upward magmatic movements. 
They include mountains, plateaus, and rift valleys.

Defined by geo-
processes.

https://bioportal.bioontology.org/ontologies/SWEET?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandform%2FLandRegion
https://bioportal.bioontology.org/ontologies/SWEET?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandform%2FLandSurface
https://bioportal.bioontology.org/ontologies/SWEET?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandform%2FSurfaceRegion
https://bioportal.bioontology.org/ontologies/SWEET/?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandform%2FLandform
https://bioportal.bioontology.org/ontologies/SWEET/?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandCoastal%2FBeach
https://bioportal.bioontology.org/ontologies/SWEET/?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandCoastal%2FCoastalLandform
https://bioportal.bioontology.org/ontologies/SWEET/?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandform%2FField
https://bioportal.bioontology.org/ontologies/SWEET/?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandOrographic%2FHill
https://bioportal.bioontology.org/ontologies/SWEET/?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandOrographic%2FHummock
https://bioportal.bioontology.org/ontologies/SWEET/?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandform%2FImpactBasin
https://bioportal.bioontology.org/ontologies/SWEET/?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandCoastal%2FIsland
https://bioportal.bioontology.org/ontologies/SWEET/?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandFluvial%2FKarstLandform
https://bioportal.bioontology.org/ontologies/SWEET/?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandform%2FLamination
https://bioportal.bioontology.org/ontologies/SWEET/?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandform%2FLandscape
https://bioportal.bioontology.org/ontologies/SWEET/?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandform%2FLowland
https://bioportal.bioontology.org/ontologies/SWEET/?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandOrographic%2FMountain
https://bioportal.bioontology.org/ontologies/SWEET/?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandform%2FPlain


tumulus

A small dome or mound on the surface of a lava flow 
formed bythe buckling of the congealing crust near 
the edge of a flow caused by differences in flow rates 
of the cooler crust above and the hotter, more fluid 
lava below. Dimensions commonly
range from < 1 m to 5 m in height, 3 to 10 m in width 
and 30 to 40 m in length. Some tumuliare hollow.

Defined by 
formation as 
part of a 
bickling process 
and a spatial 
featrue.

large igneous province See Lip

lip

an extremely large accumulation of igneous rocks, 
including intrusive (sills, dikes) and extrusive (lava 
flows, tephra deposits), arising when magma travels 
through the crust towards the surface. The formation 
of LIPs is variously attributed to mantle plumes or to 
processes associated with divergent plate tectonics

Defined by 
common 
features and a 
formation 
process.

mountain region A mountain region is usually more than the sum of individual mountains. Thus, the geographical scale is probably an important part of the definition of a mountain region. The criteria most often used in defining mountains are elevation, volume or size, relative relief, steepness, ruggedness or density of dissection, as well as spacing and continuity. The horizontal distances between ridges and valleys are just as important to the definition of mountains as are the vertical distributions.

non attainment area

A geographic area that meets or does better than the 
primary standard is called an attainment area; areas 
that don't meet the primary standard are called 
nonattainment areas

shore

The narrow strip of land immediately bordering any 
body of water, esp. the sea or a large lake; specifically 
the zone over which the ground is alternately exposed 
and covered by tides or waves, or the zone between 
high water and low water

Defined by 
relation to other 
landforms, a 
zone or area 
and the 
processes that 
take place 
there. 

shoreline

The intersection of a specified plane of water with the 
beach; it migrates with changes of the tide or of the 
water level. Related terms– shore complex, beach, 
swash zone.

Defined by a 
boundary or 
intersection of 
landforms.

Terrain

A generic name for a tract or region of the earth’s 
surface considered as a physical feature, an 
ecological environment, or a site of some planned 
human activity

Defined as an 
area witj 
characteristic 
features.

topographical region

The three-dimensional arrangement of physical 
attributes (such as shape, height, and depth) of a land 
surface in a place or region. Physical features that 
make up the topography of an area include 
mountains, valleys, plains, and bodies of water.

valley

Valleys are low-lying areas of land between hills and 
mountains that are formed due to the actions of 
glaciers and rivers over millions of years. Depending 
on the shape they are classified as V shaped valleys 
and U shaped valleys. V-shaped valleys are formed by 
the flowing rivers and U-shaped valleys are formed 
due to glaciers.

Defined by 
relation to other 
landforms, 
common 
features and a 
formation 
process based 
on the relation 
to other 
landforms.

watershed

a basin-like landform defined by highpoints and 
ridgelines that descend into lower elevations and 
stream valleys. ... Drop by drop, water is channeled 
into soils, groundwaters, creeks, and streams, making 
its way to larger rivers and eventually the sea.

Defined by, 
common 
features and 
ongoing feature  
process  
Assumption 
that formation 
is based on the 
relation to other 
landforms.

Oceans

large body of salt water that surrounds a continent.  
Oceans are the biggest water bodies found on earth 
and are saline in nature. Oceans cover over 71% of 
the earth’s surface and are responsible in controlling 
the weather and climate of the earth. Oceans 
originated due to continental drifts i.e. the movement 
of the earth’s tectonic plates.

Defined by, 
common 
feature of 
constituency 
(water and 
salts) , and size  
and location 
based on 
formation 
process. 
Relation to 
surface feature.

PHYSIOGRAPHIC 
ENTITY Yes

Physiographic territorial entity? Physiographic regions of the 
world are a means of defining the Earth's landforms into distinct 
regions, based upon the classic three-tiered approach by Nevin 
M. Fenneman in 1916, that separates landforms into 
physiographic divisions, physiographic provinces, and 
physiographic sections (Wikipedia)

https://www.
science.
gov/topicpages/
m/major+physio
graphic+regions

FORM + MATERIAL 
COMPOSITION Yes
Dune Yes
Sand dune Yes

BIOME Yes tundra, savannah, rainforest

Desert

Due to lack of adequate rainfall, desert is a dry piece 
of land with little or no vegetation. They are mostly 
found mainly in rain shadow areas which are leeward 
of a mountain range with respect to the wind 
direction. In deserts, the atmospheric air is very dry, 
and daytime temperature is high.

tundra Yes
savannah Yes
rainforest Yes

PROCESS yes

orogenic, 
tectonic 
movement, 
earthquake, 
volcanic 
eruptions and 
erosion,

non orographic
A branch of physical geography dealing with 
geophratic featues other than mountains.

Landforms are 
described by

orographic
Relating to mountains, especially with regard to their 
position and form.

Landforms are 
described by

orography
(of clouds or rainfall) resulting from the effects of 
mountains in forcing moist air to rise.

Landforms are 
described by

https://bioportal.bioontology.org/ontologies/SWEET/?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FhumanEnvirStandards%2FNonAttainmentArea
https://bioportal.bioontology.org/ontologies/SWEET/?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandCoastal%2FShore
https://bioportal.bioontology.org/ontologies/SWEET/?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandFluvial%2FWatershed
https://www.science.gov/topicpages/m/major+physiographic+regions
https://www.science.gov/topicpages/m/major+physiographic+regions
https://www.science.gov/topicpages/m/major+physiographic+regions
https://www.science.gov/topicpages/m/major+physiographic+regions
https://www.science.gov/topicpages/m/major+physiographic+regions
https://bioportal.bioontology.org/ontologies/SWEET/?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandOrographic%2FOrography


Term label SWEET 
Term IRI

SWEET 
Term Type

ENVO Term IRI New term Harmonize
d GCW 
Definition

ENVO 
definition

External definition and source Tackled? Notes

Landform 
feature

mountain
Def:1: Mountains are landforms higher than the surrounding areas. They 
are formed due to the tectonic movements, earthquakes, volcanic 
eruptions and erosion of the surrounding areas caused due to wind, 
water and ice. Mountains are found in both the oceans and on land.                                                                                                                                                                                                                                                                                        
Def: 2 A mountain is a large landform that rises above the surrounding 
land in a limited area, usually in the form of a peak. A mountain is 
generally steeper than a hill.

Defined by a 
typical feature 
with typical size 
as a factor.  
Process is 
usually not 
considered it is 
the form that is 
central.

crater
A crater is a bowl-shaped depression, or hollowed-out area, produced by 
the impact of a meteorite, volcanic activity, or an explosion

Defined by a 
process and 
shape.

Hill

A generic term for an elevated area of the land surface, rising at least 
30 m (100 ft.) to as much as 300 meters (approx. 1000 ft.) , usually  
above surrounding lowlands, usually with a nominal summit area 
relative to bounding slopes, a well-defined, rounded outline and slopes 
that generally exceed 15 percent. A hill can occur as a single, isolated 
mass or in a group. A hill can be further specified based on the 
magnitude of local relief: low hill (30 – 90 m) or high hill (90-300 m). 
Informal distinctions between a hill and a mountain are often arbitrary 
and dependent on local convention. Compare – hillock, plateau, 
mountain, foothills, hills.
SW and HP 

Defined by a 
typical feature 
with typical size 
as a factor.

Plateau

A geomorphology term -  A comparatively flat area of great extent and 
elevation; specifically an extensive land region considerably elevated (more 
than 100 meters) above adjacent lower-lying terrain, and is commonly limited 
on at least one side by an abrupt descent, has a flat or nearly level surface. A 
comparatively large part of a plateau surface is near summit level. Compare – 
hill, foothill, mountain, mesa, plain.

Mesa

An isolated, flat-topped landform that stands distinctly above the 
adjacent land area, is bounded by steep slopes or cliffs, and is generally 
capped by erosion-resistant, nearly horizontal rock (often lava). Mesas 
and buttes have similar forms and isolated occurrence. A mesa has a 
summit area broader than the bounding cliff height. Mesas are most 
common in arid and semiarid regions, but are not climatically restricted. 
Compare – butte, plateau, cuesta. HP and GG

Need related 
terms like cliff or 
concept like 
steep slope...
some slopes 
are steep.

Channel

The hollow bed where a natural body of surface water flows or may flow. The deepest 
or central part of the bed of a stream, containing the main current and occupied more 
or less continuously by water. b. (colloquial: western United States) The bed of a 
single or braided watercourse that commonly is barren of vegetation and is formed of 
modern alluvium. Channels may be enclosed by banks or splayed across and slightly 
mounded above a fan surface and include bars and mounds of cobbles and stones. c) 
[microfeature term] Small, trough-like, arcuate or sinuous channels separated by small 
bars or ridges, caused by fluvial processes; common to flood plains and young alluvial 
terraces; a constituent part of bar and channel topography. GG, FFP, and SW

Ridge

A long, narrow elevation of the land surface, usually sharp crested with steep sides 
and forming an extended upland between valleys. The term is used in areas of both 
hill and mountain relief. HP

Spur
[geomorphology] A subordinate ridge or lesser elevation that projects sharply from the 
crest or side of a hill, mountain, or other prominent range of hills or mountains. GG

We probably 
need a 
definition for 
geomorphology

Cliff
Any high, very steep to perpendicular or overhanging face of rock or earth; a 
precipice. Compare – bluff, beveled base. GG

Bluff

A high bank or bold headland, with a broad, precipitous, sometimes rounded cliff face 
overlooking a plain or body of water, especially on the outside of a stream meander 
(e.g., a river bluff).

Terrace

[geomorphology] A step-like surface, bordering a valley floor or shoreline, that 
represents the former position of a flood plain, or lake or sea shore. The term is 
usually applied to both the relatively flat summit surface (tread), cut or built by stream 
or wave action, and the steeper descending slope (scarp, riser), graded to a lower 
base level of erosion. Compare – stream terrace, flood-plain step. HP. [ soil survey] 
Practically, terraces are considered to be generally flat alluvial areas above the 100 yr. 
flood stage. SW

Bench

(Pref Structural Bench) A shelf or step-like landform produced or controlled by erosion 
resistant, horizontally-bedded rock. Erosion removes overlying weaker rock or 
sediment
forming a nearly level to gently inclined surface that rests on a relatively resistant 
strata or rock that ascends to a higher slope or platform. Structural benches may 
occur as a single feature or as a series of stepped-surfaces where alternating weak 
and resistant strata exist. Due to erosion resistance, structural benches may have little 
or no geomorphic implication
regarding fluvial deposition, past erosion cycles or former stream, basin, or base 
levels.  Compare – mesa, pediment, ledge; see scarp. SW

Escarpment

A relatively continuous and steep slope or cliff produced by erosion or faulting and that 
topographically interrupts or breaks the general continuity of more gently sloping land 
surfaces . The term is most commonly applied to cliffs produced by differential 
erosion. Synonym: “scarp.” SW and HP

Depression

Any relatively sunken part of the earth’s surface; especially a low-lying area 
surrounded by higher ground. A closed depression has no natural outlet for surface 
drainage (e.g., a sinkhole). An open depression has a natural outlet for surface 
drainage. Compare – closed depression, open depression. GG

Mine

Gap 
A sharp break or opening in a mountain ridge, or a short pass through a mountain 
range (e.g., a wind gap). GG

Pass

https://bioportal.bioontology.org/ontologies/SWEET/?p=classes&conceptid=http%3A%2F%2Fsweetontology.net%2FrealmLandOrographic%2FMountain


[1] Check the orange rows out in ENVO - complete?  Hanging issues?


