Freshwater Ice Phenology Protocols – Script

Slide 1: Freshwater Ice Phenology Protocols (title page)

In the summer of 2006, the National Science Foundation funded four Earth System Science Partnership projects administered by the GLOBE Project Office.

One of these is the Seasons and Biomes project. Through this project, students and teachers will have the opportunity to use GLOBE resources and support to conduct scientific inquiries in their local environments and biomes throughout the year. 

New Freshwater Ice Phenology Protocols are being developed for the Seasons and Biomes project to address the fall-winter and winter-spring transitions in the tundra and taiga biomes.

Slide 2: Freshwater Ice Phenology

Phenology is defined as the scientific study of periodic biological phenomena, such as the flowering of plants, in relation to climatic conditions.
Ice scientists have adapted it for their own use. The phenology of an ice cover is the freeze-up date, break-up date and ice cover duration.

Freeze-up (FU) defines the period between initial ice formation and the establishment of a complete ice cover. The FU date is the day that the pond is completely ice covered. 

Break-up (BU) defines the period between the onset of snow melt and the complete disappearance of the ice. The BU date is the day when the lake is completely ice free.

Taken together freeze-up and break-up denote the endpoints of the ice cover duration.

Slide 3: Freshwater Ice Phenology Protocols, I

The purpose of these protocols is to monitor the freeze-up and break-up processes on a pond/lake or large creek/river to determine the duration of the annual ice cover.

Teachers and students will select an easily accessible pond/lake or large creek/river close to their school that develops an ice cover in the winter and observe and document its freeze-up and break-up.

Slide 4: Freshwater Ice Phenology Protocols, II

Once the site is selected and prepared, the actual observations should take less than half and hour. The site MUST be visited daily during the freeze-up and break-up phases of the ice period at approximately the same time of day.

Materials for this protocol include a digital camera, computer and internet connection and an ice type glossary and datasheets, both of which are provided.

Selecting and preparing the site is the most important and possibly most labor-intensive task in the protocol. This will be described in depth in a few minutes.

Slide 5: Break-up at 31.6 Mile Pond, AK in 2005

Hit enter 8 times while reading the script:
The goal is to create a photo time series of the freeze-up or, in this case, the break-up, of a water body. Notice that these images have the same “view” that covers the same part of the landscape.

Notice that in this example the first photo was taken on 22 April and the last image is from 8 May. That is over 2 WEEKS of observations.

Slide 6: River Site Selection

In the case of all site selection, the most important factors are proximity to the school and accessibility to one or several viewing points.

Given that a river or large creek site has different issues than a pond or lake site, we will describe the protocols for them separately.

In the simplest case, a stretch of a large river with a bridge would be studied. The in scenario, there would be a clear view of a long stretch of the water in the upstream and downstream directions as well as easy access to an “across” view. If possible, the viewing point on the bridge and the outer limit of the view to be documented should be marked. If this is not possible choose a prominent feature that is easily recognizable and that will appear in the image for reference.

Hit enter: In most cases, the access points to the river will not have straightforward views. In this case, a viewing point must be chosen that allows a good view of a substantial but limited portion of the river. Again, if possible, targets in the images should be marked.

Slide 7: River Ice Protocol

In order to complete the ice protocol on each visit it will be necessary to take a standardized set of digital photographs, complete the datasheet which requires estimating the total % of river channel covered by ice growing from the banks, describing changes in the ice cover along the banks, describing other ice present in the still flowing water and completing the “Environmental Conditions” observations. 

Finally, the datasheet and photographs are submitted.
Slide 8: Daily River Ice Observations Datasheet – Freeze-up

This is a blank Daily River Ice Observations Datasheet for Freeze-up. There are four sections that MUST be completed. 

Hit enter: In the top left-hand corner is the location, date and time information are entered. 

Hit enter: Below that is the General Information about the ice forming in the river channel that is either entered or chosen as a multiple choice. 

Hit enter: In the center of the data sheet are the Environmental Observations that are multiple choice with a place to enter additional comments.

Hit enter: Finally on the right hand side there is a section for the Daily Photographs with space for comments.

Hit enter: There is also a place in the bottom left-hand corner for further comments and observations.

Slide 9: Daily River Ice Observations Datasheet, Freeze-up – SHAGELUK, AK

This is an example of a filled out Daily River Ice Observations Datasheet for Freeze-up from Shageluk.

Slide 10: Daily River Ice Observations Datasheet – Break-up

This is a blank Daily River Ice Observations Datasheet for Break-up. It has the same configuration as the Break-up datasheet.

Hit enter: The differences are in the kinds of general ice observations recorded and the choices of Environmental Observations. 

As with the freeze-up datasheet the first 4 sections MUST be filled out.

Slide 11: Daily River Ice Observations Datasheet, Break-up – SHAGELUK, AK

This is an example of a filled out Daily River Ice Observations Datasheet for Break-up from Shageluk Alaska.

Slide 12: Lake Site Selection (small)

For a small pond it is possible to document the entire water body. This could be done from a single viewing point or from several different points. Keep in mind that these viewing points must be EASILY ASSESSIBLE. The students will have to devise their own standard photo set in order to document the ice cover on the entire pond. As with the river sampling site set-up, if possible place markers on the viewing points and targets.

Slide 13: Lake Site Selection (large)

For a large lake, it may be necessary to focus on a portion of the water body. Students will either document a small portion of the water body as exemplified by B in the diagram or concentrate on a natural inlet or embayment which has obvious boundaries as demonstrated in A and C. As with the small pond, multiple viewing points may be necessary.

Slide 14: Lake Ice Protocol

In order to complete the ice protocol on each visit it will be necessary to take a standardized set of digital photographs, complete the datasheet which requires estimating the % of ice cover on the lake, describing changes in the ice cover and completing the “Environmental Conditions” observations. Finally, the datasheet and photographs are submitted.
In the images at right, the overlapping elements are indicated by the colored arrows.

Slide 15: Daily Lake Ice Observations Datasheet – Freeze-up and Break-up

This is a blank Daily Lake Ice Observations Datasheet for BOTH Freeze-up and Break-up. It is set-up in much the same way as the Daily River Ice Observations Datasheets. The Environmental Observations are the same as those on the River Freeze-up Datasheet.

Hit enter: The only real difference is the kind of General Ice Observations that are being made. 

As with the river datasheet, the first 4 sections MUST be filled out.

Slide 16: Daily Lake Ice Observations Datasheet – Freeze-up and Break-up

    33.5 MILE POND, Poker Flat Research Range, AK

This is an example of a completed Daily Lake Ice Observations Datasheet – Freeze-up and Break-up for 33.5 MILE POND, Poker Flat Research Range, AK. This example illustrates the beginning of the break-up of the pond. 

Hit enter: Note that in the Ice Cover Change portion of the datasheet more than one description is indicated.

Slide 17: Site Seasonal Summary Datasheet

The Site Seasonal Summary Datasheet is filled out during the course of the ice season.

Hit enter: The first part of this form is complete as part of the site set up. It contains a reference set of the sampling digital photographs and any descriptions of these images that the observers want to record and a naming convention, for example, upstream, downstream and across stream or View A, View B and View C. In these images the markers or prominent features should be visible and described. All of the subsequent images acquired at the site will follow the sampling scheme by containing the markers or targets and naming conventions.

Hit enter: This information is derived from the GPS protocol found in the GLOBE Teacher’s Guide and is a basic physicl description of the sampling site.

Hit enter: This portion of the form is completed during the freeze-up period.  By keeping track of these weather milestones, the observers will be able to time the beginning of their freeze-up sampling program. The thumbnail image gallery will provide a summary and access point for the freeze-up datasheets.

Hit enter: This portion of the form is completed during the break-up period. By keeping track of these weather milestones, the observers will be able to time the beginning of their break-up sampling program. The thumbnail image gallery will provide a summary and access point for the break-up datasheets.

Slide 18: Environmental Factors Influencing Freshwater Ice Phenology

A number of meteorological variables influence the freeze-up, growth, decay and break-up of freshwater bodies. These include air temperature, precipitation, cloud cover, wind speed and relative humidity. Air temperature and precipitation are important during the entire ice growth and decay period; cloud cover becomes important during the spring decay and break-up.

Slide 19: Complementary GLOBE Protocols, I

The Freshwater Ice Phenology Protocols represent a valuable scientific activity all on their own. However, there are a number of meteorological protocols that can be performed at the same time as the ice protocols that will provide students with a better appreciation of some of the environmental factors that influence the timing of the freeze-up and break-up. These include protocols that describe the sky conditions or cloud cover, the air and surface temperatures and snow cover.

Slide 20: Complementary GLOBE Protocols, II

There are also a number of existing protocols that can be done along with the ice protocols that provide a broader understanding of the environmental changes that take place during the fall-winter and winter-spring transitions. These include protocols that address snow and soil temperatures, vegetation and migratory birds.

Slide 21: Find Out More on the World Wide Web

You can find out more about the Seasons and Biomes project on the GLOBE web site. The complementary GLOBE protocols can be downloaded from the GLOBE web site as part of the Teacher’s Guide.

Slide 22: Contact Us

For more information, contact Kim Morris who has developed the freshwater ice phenology protocols.

Hit enter: For more information about the Seasons and Biomes, contact the project’s Principal Investigator Dr. Elena Sparrow.

