Suggested Edits & COMMENTS from CLIMATE GOAL
1.  GENERAL COMMENTS:
-Please number the pages.

-There were several typing errors and inconsistencies in formatting throughout the document.  It would benefit from review by a technical editor.  We point out several throughout our comments.

-As currently drafted, the document represents an Alaska-centered view of the Arctic and could benefit from significant additions of national level perspectives.   While the people and economy of Alaska are the most vulnerable and on the "front lines" regarding Arctic change, these concerns are not the primary reasons why the lower 48 should expend their combined national resources on Arctic issues.  National issues to highlight should include DOD in addition to DHS perspectives, implications for the shipping industry, fishing industry concerns that reside outside of Alaska.  Also, a recent WMO assessment determined that additional atmospheric profiles in the high northern latitudes are among the highest observational priorities for improving the weather forecasts in the mid-latitudes (please contact Betsy Weatherhead for the reference).  

2. EDITORIAL COMMENTS:

Executive Summary

Line 3:  extra space between the words “affecting” and “living”
Suggest the addition of 3 new bullets:

· Release of methane from melting permafrost could tip the global climate into a runaway feedback situation.

· The Arctic is a bellwether and early model for global climate change thus providing years of lead time for expected consequences at lower latitudes.

· The Northwest shipping lane may be regularly navigable in summer within a decade or two.

Table of Contents

Typing error:  “Strategies to Fill Gaps & Meet Objectives” starts on page 22

Section 1 / Page 3 – Emerging Arctic Requirements
Delete four of the listed bullets (as these are NOAA supported programs):
· Regional Integrated Science and Assessment Program
· Alaska Center for Climate Assessment and Policy
· NOAA Cooperative Institute for Alaska Research
· Alaska Sea Grant/Land Grant at University of Alaska
Section 1 / Page 4 – Climate Science & Services

Please be consistent in the format of the requirements section.  If statutory mandates are to be called out in a bullet list of public laws for one goal or theme, then please do so for the other goals and themes.  Recommend using the climate theme as a template for the others in this regard.

Section 1 / Page 4 – Climate Science & Services

Replace all text on page 4 with the following text:

“A top priority requirement of virtually all stakeholders is a better understanding of what the future holds in terms of climate projections, including for sea ice and sea level. This information underpins decisionmaking in all sectors. Alaska’s state government, for example, is at the forefront of calls to action on addressing and mitigating impacts of climate change, but to do that it asks such basic questions as:

• How fast will the climate warm?

• How warm will it get?

•What effects will the warming have?

• Is there anything [Alaska] can do to slow the increase or the extent of the warming?

• Realizing that [Alaska] can’t stop the warming, how is the state to adapt? (http://www.climatechange.alaska.gov/docs/govrpt_jul08.pdf)

• What processes underlie the warming?

The State of Alaska, academia, Federal agencies with Alaskan and Arctic responsibilities (such as the Department of Interior, the U.S. Army Corps of Engineers and U.S. Coast Guard), industry, international partners and other users, have expressed concern that current NOAA and other available climate observations and data are too coarse and not focused enough on the requirements for measuring for climate change to guide Arctic management decisions. Higher resolution regional models are needed for guidance on climate change at scales important for planning, mitigating and adapting. Furthermore, the observed rate of warming and loss of sea ice over the past decade lie at the upper range of many model projections, highlighting the need for improved global and regional models of climate change, sea ice loss and sea level rise.  Expanded observations are needed to initialize and verify models, as they do not well capture the observed changes occurring across the Arctic.”

Section 1 / Page 5 - Mandates 
Suggest the addition of the Clean Air Act of 1990: 

· The Clean Air Act of 1990, directs the Administrators of NASA and NOAA to monitor tropospheric concentrations of chlorine and bromine and stratospheric ozone depletion.  

Section 1/ Page 13 / line 4

Remove space between "th and e".  
Section 1 / Page 14 / Current Capabilities and Gaps
Format consistently for each goal and theme.  Recommend the coastal resiliency section be used as the template.

Section 1 / Page 14
1st Paragraph, Lines 5-6: 

Replace “With its international partners, NOAA also has operations at Alert and Eureka, Canada, Ny Alesund, Spitabergen, and at Cheriskiy and Tiksi, Russia.” with “With its international partners, NOAA also has operations at Alert and Eureka, Canada; Ny Alesund, Spitabergen; and at Cherskii and Tiksi, Russia.” 


1st Paragraph, Line 7: replace “NOAA performs periodic sampling” with “NOAA performs weekly sampling”

2nd Paragraph, Line 10: "quantities" is misspelled.  Technical correction on the sentence, “Additionally, the region contains vast quantities of methane trapped in terrestrial and subsea permafrost and methane hydrates"  Permafrost contains labile carbon, which has potential to be converted to methane by microbes if the regions remain inundated. (--from Ed Dlugokencky).  Sentence could be rewritten to say, “Additionally, this region contains vast quantities of methane hydrates and labile carbon trapped in terrestrial and subsea permafrost, which have the potential to be microbially converted to methane.”

Section 1 / Page 15 / 1st paragraph / line 6
Suggest changing "carbon dioxide and methane" to "trace gas, aerosol, and radiation"


Section 1 / Page 15/ 1st paragraph / line 9

 Suggest inserting "aerosols, trace and greenhouse gases" after “clouds”

Section 1 / Page 22/ Strategies to Fill Gaps & Meet Objectives

 Section is well written, but not formatted the same way as other sections. List the lowest level activities under headings of each goal/theme.  The listing of "objectives" creates confusion with the higher-level requirements and goals.  We recommend adding a few paragraphs that call out the activities that are common to all goals, and those that all or most goals depend on.  You could make a bulleted list of activities that have the most dependencies to meet the intent of the "objectives" section.

 

Also, does not prioritize activities or guide efforts.  Should address the need to translate observational (specifically satellite) data into operational support products for NWS and others.

Section 1 / Page 23 

Bullet 2: Insert “and Arctic wide” after “Alaska”
Bullet 3: Insert “and Arctic wide” after “Alaskan”
Section 1 / Page 24
Edit 6th bullet to read:

· Monitoring and Assimilation (CarbonTracker, CarbonTracker Methane) of high-latitude GHGs
Edit last bullet to read:

· Air quality, aerosol, and cloud observations

Add a final bullet:
· Aircraft or UAS pan-Arctic monitoring with international partners

Section 1 / Page 25
Please correct or substantially confirm language on a "new international agreement" needed for high seas weather warnings.  As we understand it, no additional legal codification is required.  The National Geospatial-Intelligence Agency (NGA) is the lead for administering the international Navigation Areas (NAVAREA's) that are designated for U.S. management.  NGA chairs many international committees in this regard and has recently led the establishment of new NAVAREAS to cover the previously undesignated Arctic high seas.  Plans have been drawn up and administration and implementation of weather warning is beginning.  Communications coverage areas are initially extending beyond the VHF coverage near the coasts via limited inmarsat which practical testing is showing may extend to near 79 deg north.  Additional communications solutions are being investigated for higher latitudes.

NOAA may be the lead agency on the U.S. Task Force for the Extended Continental Shelf.  Please confirm and, if confirmed, please highlight this important leadership role.

Section 1 / Page 26
Bullet 2: Remove spaces between “multi-“ and “purpose”

Section 1 / Page 28 / Appendix A
In the table, under DoC Mandates, the Clean Air Act of 1990 should be included for consistency if included earlier on page 5.   Also, the wording of DOC assets is unclear.  Suggested text changes include needed commas and semicolons:
“NOAA Arctic Research Program;

NOAA’s Arctic Theme Page;

Laboratory Research at ESRL, PMEL, GFDL;

Arctic Climate Observatories at Barrow, Alaska; Alert & Eureka, Canada; Summit, Greenland; Tiksi, Russia; 

National Ice Center;

National Snow and Ice Data Center;

Alaska Fisheries Science Center;

Advanced Satellite (Arctic) Products Branch”
Section 1 / Page 28 / under Activity, 2nd box down

 "Barrow observatory is co-located with..."  should read,  " The NOAA Barrow Observatory is co-located with the USGS magnetic Observatory and hosts the DOE ARM facility."


Section 1 / Page 33 / Appendix B
The first entry should be modified to acknowledge NOAA and DOD’s contributions to climate satellite observations.  

Replace “NASA Satellite Constellation” with “NASA, NOAA, and DOD satellite constellations” and “Land- and space- based observations” with “Land- and space- based atmosphere, ocean and terrestrial observations”
Under the second entry, NOAA/NWS suggests that NWS is responsible for Weather forecasts and Monitoring atmospheric constituents that change climate.  These should be separated into two separate entries; NOAA/NWS and NOAA/OAR, DOE, NSF (2 boxes down) to make is clear that NOAA conducts long-term monitoring of trace gases, aerosols, and radiation, etc. at Arctic observatories.  

Suggested text:
· NOAA/NWS – Weather (Are forecasts ‘observing activities’?  If so, then the list should be expanded to include other types of NWS forecasts like; aviation, marine & hydrology forecasts & volcanic ash warnings. 
· NOAA/OAR, DOE, NSF – Long-term monitoring & studies of trace gases, surface & stratospheric ozone, aerosol, greenhouse gases, cloud processes & radiation at Barrow, Alaska; Eureka & Alert, Nunavut; Ny Alesund, Spitzbergen; Cherskii &Tiksi, Russia; Summit, Greenland.
Suggest deleting the DOE ARM bullet as it is covered under the NOAA/OAR, DOE, NSF bullet provided in these comments.

It is our understanding that DOT also has observing systems, but it is not represented in this table.

Section 1 / Page 36 / Appendix B
Add NOAA to the Paleoenvironment section.  NOAA has a paleoclimate group at NCDC, which is designated as a World Data Center for Paleoclimatology. 
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