NORTH AMERICAN FORESTRY COMMISSION
WORKING GROUP ON ATMOSPHERIC CHANGES AND FORESTS
2001 ANNUAL MEETING
OCTOBER 24-26
QUERÉTARO, QUERÉTARO, MEXICO
SUMMARY
The Instituto Nacional de Investigaciones Forestales y Agropecuarias (INIFAP) was the host for this meeting. The Working Group sessions were attended by 20 participants including representation from the Board of Alternates (BOA) of the NAFC. The sessions were chaired by Canada. The first day comprised of theme presentations by both WG members and guests. A splendid dinner was hosted by INIFAP during the evening of Day One. Day 2 was devoted to a field trip to the Sierra Gorda Biological Reserve. Staff of the Reserve served as tour guides and also provided an overview slide presentation of the ecological nature and objectives of the Reserve. The final day focussed on the three country reports and the business meeting. At the end of the sessions, the Chair for the next two years was handed over to the Head of the United States delegation. Next year’s meetings are scheduled to be held in the USA. The annual country reports are appended to this report.

PARTICIPANTS
Mexico
Hugo Ramirez Maldonado - INIFAP (Mexican Delegation Head)

Tomas Hernandez - INIFAP

Dionicio Alvarado-Rosales - Instituto de Fitosanida (IFIT), Colegio de Postgraduados (CP)

Maria de Lourdes de la I de Bauer - Instituo de Rescursos Naturales (IRENAT), CP

Jesus J. Guerra-Santos - UNAM

Victor Manuel Perea Estrada - IRENAT, CP

Josué I. Hernandez - Sierra Gorda Biosphere Reserve

Luz de Lourdes Saavedra-Romero - IFIT, CP

Maricela Gonzalez Leal - CEACA, Autonoma Universidad de Querétaro

Rebeca Euggenia Gonzalez Medina - IFIT, CP

Armando Gomez-Guerrero - IFIT, CP

Angel Zambrano-Garcia - Mexican Institute of Petroleum

Laura Lara - SEMARNAT (BOA representative)

Canada
Harry Hirvonen - NRCan-CFS (Chair and Canadian Delegation Head)

Roger Cox - NRCan-CFS

United States
Al Riebau - USFS (USA Delegation Head)

Karl Zeller - USFS

Peter Lahm - USFS

Mark Fenn - USFS

Elvia Niebla USFS

Sagar. Krupa - University of Minnesota 

PRESENTATIONS MADE
Day1 of the Working Group sessions was devoted to presentations from scientists and invited guests of the three countries. Copies of the talks may be obtained through direct contact with the speakers or through the Working Group members of the respective country. 

1.  Consortia for Advanced Modelling of Meteorology and Smoke (CAMMS): A new initiative for US fire emissions: Al Riebau (USFS)

2.  Results from using Passive Ozone Monitors within a variety of forest ecosystems across Canada: Roger Cox (NRCan-CFS)

3.  Environmental changes in forest ecosystems - The valley of Mexico: Maria de Lourdes de la I. De Bauer et al.: Colegio de Postgraduados

4. Effects of fertilization on Pinus hartwegii: Victor Manual Perea Estrada (Colegio de Postgraduados)

5. Overview of proposal on comparison of Passive Ozone Monitors within Mexico, USA and Canada: Sagar Krupa (University of Minnesota)

6. Desierto de los Liones studies: Dionicio Alvarado-Rosales, Luz de Lourdes Saavedra-Romero and Rebeca Eugenia Gonzalez Medina (Colegio de Postgraduados)

7. 13C and 15N natural abundance in N-enriched forests of the valley of Mexico: Armando Gomez-Garcia (Colegio de Postgraduados)

8. Lichen studies and air pollution in forests near Mexico City: Angel Zambrano-Garcia (Mexican institute of Petroleum)

9. Multiple stress factors on western forests of the US: Mark Fenn (USFS)

10. The influence of ozone on Pinus hartwegii pollen germination and tube length: Tomas Hernandez-Tejeda (INIFAP)

11. Vegetation types of the Sierra Gorda Biosphere Reserve: Mahinda Martinez-Diaz (Universidad Autonoma de Querétaro)

12. Biodiversity conservation in the Sierra Gorda Biosphere Reserve: Grupo Ecologico Sierra Gorda

Special Workshop on Fundamentals of Air Pollution Science and Smoke
After the official meeting of the Working Group this special workshop was held at the Colegio de Postgraduados from October 29 to October 31. It was a joint venture between the Colegio and members of the Working Group. More detail is provided in an appendix to this report.

BUSINESS MEETING
Action Items
1. Three country ozone and allied pollutants proposal: This proposal was finalized over the past year with significant work carried out by Sagar Krupa, Roger Cox, Mark Fenn and Tomas Hernandez Tejeda). Several actions were agreed to which may help garner support and partnerships for this proposal.

-  Hugo Ramirez-Maldonado will initiate contact with both SEMARMAT and the Mexican Forestry Commission to discuss potential partnerships related to this proposal(during the coming months) .

- Sagar Krupa will prepare a brief executive summary (approx. three pages) of the proposal which will be non-technical in nature and serve as a major communicative tool for a broad-based non-technical audience (by December, 2001)
- Al Riebau to determine possibility of a presentation on the proposal to the BOA meeting to be held in Washington in March, 2002
- Al Riebau to determine the possibility of a presentation of the proposal by Sagar Krupa or Roger Cox or both to USFS senior management in the coming months.
- Roger Cox to pursue potential industrial partnership within Canada and report back to the WG (by June, 2002)
- Harry Hirvonen and Al Riebau to contact ICP Forests in Europe to facilitate European - North American cooperation on this proposal and on the use of Passive Ozone Monitors in general (by June, 2002).

2. North American Ozone Brochure: Little work was done on this initiative last year. Parks Canada has offered to pull together the graphic design and layout of the brochure in-house. To do this the WG members must present to Parks Canada the desired material at a given schedule to allow Parks to schedule its graphics and design needs. To facilitate this syntheses of material each country agreed to name a focal contact for pulling together country material. This subgroup comprises Mark Fenn (USA), Tomas Hernandez Tejeda (Mexico) and Roger Cox (Canada). Material is to be pulled together by February 2002. Harry Hirvonen will update Parks Canada on this scheduling and continue as the WG liaison with this Agency.

3. Joint Session with the Insects and Diseases WG. There was discussion last year as to the possibility of a joint meeting with this WG in 2002. After discussion, the WG decided that it may be more prudent to defer this full joint meeting until 2003 when both WGs are scheduled to meet in Canada. This extra time would allow more time for better integration of agenda and objectives of this meeting. The WG agreed to send representation the 2002 Insects and Diseases WG meeting as part of this lead-in process for a joint 2003 meeting. The Chair will contact the Chair of the Insects and Diseases WG with this proposal.
4. Heads of delegations will provide an updated membership list of WG members from their respective countries to the Chair. Membership list to include both full voting members (max. 3 per country) and non-voting members. The Chair will pass along this list to the BOA (January, 2002).
5. WG subgroups. Laura Lara, BOA member, strongly encouraged WGs to minimize the number of subgroups (a maximum of three). With this in mind, the WG decided to pursue the establishment of one subgroup at this time. Al Riebau will develop a concept document considering a Subgroup on air pollution issues resulting from forest fires (March 2002). In addition Al will initiate contact with the Fire Management WG to pursue opportunities for common interests.    

6. NAFC BOA is encouraging the recognition of individuals with significant contribution to the various WGS. There are two levels of recognition or awards. One is at the WG level itself, recognizing ongoing contributions to the work and direction of the WG. The WG can establish guidelines for these awards. A second award of recognition is at the NAFC level where the Commission would look at recommendations offered by the WG for significant and sustained contribution by a WG member to the objectives and goals of NAFC as a whole.  Members may wish to pass along nominations to their Head of Delegation for one or both levels of awards. The Heads of Delegation together would them further assess the recommendations and proceed accordingly. 

7. Change of Chair and next Meeting: Canada has served as Chair of the WG for the past two years. The Chair was turned over to the US for the next two years. The 2002 meeting will be held in the United States next Fall. Location to be determined by Spring 2002.      

Appendix: Special Workshop on Fundamentals of Air Pollution Science and Smoke
During the week after the offical meeting of the Working Group in Queretaro City, the Working Group along with the Colegio de Postgraduados held a three-day workshop with the objective of information exchange with with students of teh Colegio as well as as with interested professionals of several mexican institutions. In total, the workshop comprised 45 participants and included lectures on various topics by specialists from the United States, Mexico and Canada.  By all acccounts this workkshop and the topics coverered were well received by the participants. The agenda of topics and speakers follows:

29 Oct 2001 (Monday)
08:15   Introductions. Welcome. Dr. Benjamin Figueroa Sandoval (Director General of COLEGIO DE POSTGRADUADOS).

08:30 Lecture 1. Air Pollution Science Review  (1 hour). K. Zeller (topics: concentrations, pollution gradients, measurement presentations and techniques, relationships to meteorology).

09:30 Lecture 2. Fire Emissions (1 hour). P. Lahm (topics: fuel types, loads, chemistry, estimation and calculation techniques).

10:30 Coffee Break.

11:00 Lecture 3. Air Pollution Effects on Ecosystems I (1 hour). M. Fenn (topics: knowledge and consequences on different organisms).

12:00 Lunch Break.

13:00 Lecture 4. Air Pollution Meteorology (1 hour). R. Fisher (topics: winds, atmospheric stability, regional and long distance transport).

14:00 Lecture 5. Smoke modeling (using SASEM model) (1.5 hour). P. Lahm (topics: emissions and meteorology input parameters, model options).

15:30 Coffee Break.

16:00 Lecture 6. Distribute copies of SASEM model to participants and demonstrate use. P. Lahm  (1 hour). Homework assignment (run SASEM).

16:00 SHORT FIELD TRIP. Meteorological and monitoring stations at Montecillo.   (1 hour). Dra. Maria de Lourdes de la I. de Bauer.

30 Oct (Tuesday)

08:30 Lecture 7. Homework assignment presentations: Participants present model results and explain. P. Lahm (1.5 hour).

10:00 Coffee Break

10:30 Lecture 8. Wet deposition (1 hour). M. Fenn (topics: US NADP, ARNEWS, calculation of wet deposition fluxes).

11:30 Lunch Break.

13:00 Lecture 9. Dry deposition (1.5 hour). K. Zeller (topics: USEPA CASTNET, filter pack & denuder measurements, deposition velocity, calculation of deposition fluxes).

14:30 Soda Break.

15:00 Lecture 10. Carbon Sequestration Issues (1 hour). M. Fenn (topics: carbon balance, global change, greenhouse gases, Kyoto protocol and environmental economics).

16:00 Lecture 11. Air Pollution Effects on Ecosystems II (1 hour). R. Cox Predisposition of hardwood trees to winter damage caused by air pollutants.

31 Oct (Wednesday)
08:30 Lecture 12. Micrometeorology (1 hour). K. Zeller (topics: turbulence, eddy flux deposition measurement, vertical distribution of meteorology parameters).

09:30 Lecture 13. US EPA Clean Air Act issues related to Forest Management (1 hour). R. Fisher (topics: PSD, air quality related values).

10:30 Coffee Break.

11:00 Lecture 14. Ambient Legislation in Mexico. (1 hour). D. Retama. Rama-GDF.

12:00 Lunch Break.

13:00 Lecture 15. Modeling Atmospheric Tree (C-3) Water and Carbon Dioxide Exchange (1.5 hours). K. Zeller (topics: demonstrating physiological model FORFLUX).

14:30 Lecture 16. Air Quality and Ecosystem issues in Mexico (1 hour). Maria de Lourdes de la I. de Bauer.
15:30 Coffee Break.

16:00 Lecture 17. Photochemical oxidant impacts on Mexican forests. (1 hour) Tomás Hernández Tejeda.
17:00 Lecture 18. Workshop wrap up(0.5 hour). Dr. Karl Zeller.
Advanced Extended Exercise (Time permitting assignment). K. Zeller Practice executing physiological model FORFLUX.

APPENDIX: COUNTRY REPORTS
USA Country Report

tc \l1 "USA Country Report
General:  There is still much concern over the size and destructiveness of wildfires in the United States during the 2000 fire season.   At present USDA FS plans on increasing both mechanical treatments and prescribed fire (up to perhaps ten times present activity level) to reduce fire hazards. The  National Fire Plan $1,784,395,000 will be added to the budgets of the departments of Interior and Agriculture for fire management.  Of this money, $26,000,000 (plus $10,000,000 for Technology Transfer) is planned for USDA Forest Service as an increase to research.  During last fiscal approximately $5,500,000 was spent for atmospheric science research relating to the fire problem. Areas of need include improved forecasting for fire weather, improved understanding of weather influences on fire danger and behavior, and improved smoke management.

Smoke Management:  During this year the Fire Consortia for Advanced Modeling of Meteorology and Smoke (FCAMMS) was officially launched with sites running the MM5 model from Riverside, California; Athens, Georgia; Seattle, Washington; and East Lansing, Michigan.  Work is also continuing on modeling fire hazards (from the standpoint of extreme weather) for Hawaii at the Maui Supercomputing Center.  Additionally, new models for smoke management in the southern states addressing nighttime down valley flows are being field-tested.  At the Missoula Fire Laboratory, work is progressing on using remote sensing for tracking smoke plumes with great success in cooperation with NASA; a MODIS downlink for this purpose will be established at the lab during FY2003.

Air Quality Related Values:  In the US three new standards are being proposed and debated.  These standards include ozone, particulate matter 2.5 microns and less in diameter, and regional haze.  In the forest service lead research projects investigating this issue are in Riverside, California (Mark Fenn USA 909 680 1565) ; Fort Collins, Colorado (Bob Musselman 970 498 1239); Durum, New Hampshire (Chris Eager USA 603 868 7636); and East Lansing; Michigan (Warren Heilman USA 517 355 7740).   An atmospheric deposition workshop will be held in May at Nebraska City, Nebraska to set national guidelines for Clean Air Act Class I Wilderness (D. Potter USA 505 842 3143).

Co-operation: A yearly national meeting for FS research meteorologists and air quality researchers to discuss program needs and improve co-operation has been instituted with the last meeting in May 2001 at Minneapolis.   We are also working closely with NASA, NOAA, and others on co-operation on smoke and air quality. Finally international co-operation remains a strong part of our work with programs in central Europe ( A. Bytnerowicz USA 909 680 1562), Russia (A. Riebau USA 703 605 5280), Mexico, Spain, Canada, and others.

By: A.R. Riebau USA 703 605 5280
CANADA COUNTRY REPORT
REORGANIZATION OF CANADIAN FOREST SERVICE SCIENCE PROGRAM
The operational delivery of the CFS Science Program underwent significant review the past year. As a result, the CFS national science program will be delivered through five Science Networks.  Overall, direction for each Network will be provided by a Steering Committee chaired by one of the five regional Directors-General. Research activity and programs within the five regional establishments are to be vetted through these Network Steering Committees to ensure that target outcomes of the CFS Strategic and Business plans are met. The five Science Networks are:

Climate Change and Fire Research

Enhanced Timber Production and Protection

Forest Ecosystem Processes

Forest Health and Biodiversity

Knowledge and Information Synthesis

These Committees are to establish the overall direction of the S&T Network. Specifically, they establish the action plan and deliverables for the network and recommend to the S&T Committee the level of funding for the approved research proposals.

STUDY OF MERCURY DEPOSITION FROM FOG IN THE COASTAL ENVIRONMENT OF THE BAY OF FUNDY 

A scientist from the CFS‑Atlantic Forestry Centre will play a key role in a collaborative research network on the impacts of atmospheric mercury deposition on Canadian ecosystems. Dr. Roger Cox will access $100,000 from the University of New Brunswick (UNB) over five years to study mercury deposition from fog in the Bay of Fundy’s coastal environment. The objective of the network case study is to model total atmospheric inputs and outputs and understand loading through the food chain. This work is important for understanding the potential impacts on human

health. The study is being done in collaboration with UNB, McGill University, Simon Fraser University, Environment Canada, Fisheries and Oceans Canada, Health Canada and the Université du Québec.

FOREST INDICATORS OF GLOBAL CHANGE
The FIGC completed its third year of activity since plot establishment in 1998. The project comprises 26 eastern Canadian, forested, permanent sample plots arranged across crosses four zones of acidic deposition (sulfur/nitrogen) critical load exceedence and four of ozone critical level exceedence. The 1800 km transect features a 2 - 7oC variation of mean annual temperature, and a 700 - 1500 mm variation of mean annual precipitation. The most westerly plot is located at Turkey Lakes in northern Ontario with the most easterly plot situate near the Bay of Fundy, New Brunswick. 

Sugar maple is contiguous as a dominant species across the gradient; white pine dominates as the coniferous species in Ontario, with red spruce predominating in Quebec/New Brunswick. Sugar maple and red spruce have been most prominent northeastern species suffering decline since the 1960's. The Gradient includes CFS Acid Rain National Early Warning System (ARNEWS), Canada/US North American Maple Project (NAMP) and new plots selected to fill geographical gaps. Nested within the whole are two sub-gradient studies focussing on high-elevation cloud/fog impacts and the 1998 ice storm. ARNEWS plots have been intensively monitored for up to 15 years, while NAMP plots have been monitored for over 10 years.
Outputs planned for in the FIGC include new indicators for early detection of changes in forest health due to Global Change, enhanced global change risk assessment, and linkage of indicator responses with monitoring trends. During 2001, the team of research scientists, monitoring specialists and collaborating scientists from Environment Canada (Canadian Meteorological Service and Environmental Protection Service) continued work on selected physical, biological and chemical indicators. Tree condition was assessed on all plots using established ARNEWS methodology; on some plots, 16-years of data are now available. Cumulative exposure to O3 was measured using the CFS CANOXY Plate passive monitors in three sample periods at most plots. The Environmental Protection Service has completed contour mapping of O3 exposure using the new Canada Wide Standard with the lower (65 ppb) threshold. 

The FIGC project has been successfully integrated into the National Forest Health database and all project establishments now have access for data input and retrieval. A third sampling of litterbags for decomposition studies has been completed and yearly soil temperature data recovered for most plots. On the 11 Ontario plots, between 0 and 83.3% of trees per plot were classed in 2001 as moderately damaged and between 0 and 35.5% classed as healthy. Chemical analysis of leaf wax samples using gas chromatography collected was completed and data are being compiled for the leaf surface indicator. Soil respiration was assessed in the laboratory on samples collected from FIGC plots. 

The FIGC team will be completing its 2001/2002 report during the Fall and will undertake an assessment of three-year progress by end of November. Discussions will focus on plans for 2002 and beyond given newly emerging CFS directions formulating under diminishing budgets and network reorganization.

FIVE NATURAL RESOURCES (5NR) WORKING GROUP REPORT ON NUTRIENTS 

In the Spring of 2001, the Working Group on Nutrients and Their Impact on the Canadian Environment of the five federal Natural Resource Departments released its report on

the 5NR website at http://www.durable.gc.ca/group/group7/index_e.phtml . With the Nutrients Science Assessment, the Working Group provides a current, scientifically defensible summary and analysis of the sources of nutrients derived from human activity and their impacts on Canadian aquatic and terrestrial ecosystems and on human health. This comprehensive study provides the scientific rationale for evaluating whether additional environmental policy or regulatory interventions are needed by Canadian jurisdictions to reduce nutrient inputs to the environment. Scientific evidence for Canada shows that nitrogen and phosphorus loadings from human activities have:

13. Accelerated the eutrophication, or fertilization, of certain rivers, lakes, and wetlands, resulting in the loss or degradation of habitat, changes in biodiversity, and the loss of recreational potential;

14. Caused local eutrophication in some coastal waters, including estuaries, which has led to a decrease in dissolved oxygen, a loss of habitat, and changes in biodiversity;

15. Saturated some forest ecosystems with N, which can leach to surface waters or groundwaters and cause changes in soil chemistry, nutrient balances, reductions in tree growth, and tree mortality;

16. Caused fish kills in areas associated with N-containing discharges;

17. Caused adverse effects on amphibians, such as poor larval growth, reduced body size, and impaired swimming ability;

18. Led to higher risks to human health from the recreational use of waters contaminated with toxic algal blooms and the consumption of tainted shellfish;

19. Contributed to unsuitable water quality (taste and odour concerns) and the contamination of some water supplies with nitrate and algal toxins; and

20. Increased the economic burden to Canadians as a result of the closure of shellfish fisheries and the need for treatment of contaminated water.

Copies are available from:

National Guidelines and Standards Office

Environment Canada


351 St. Joseph Boulevard

Hull, QC, K1A 0H3

email: ceqg-rcqe@ec.gc.ca
Eastern Premiers/New England Governors (EP/NEG) Acid Rain Mapping Program
Phase one of the  “Forest Sensitivity to Atmospheric S and N Deposition” study, involving the island of Newfoundland, is under way. Atlantic Region is leading CFS involvement including:

· participation on the EP/NEG Mapping Group,

· acquisition of the necessary data sets from a variety of sources,

· work in conjunction with Dr. Paul Arp, University of New Brunswick, to integrate data into a Forest Sustainability Model developed for the project, and 

· presentation of mapped results.

The following data sets have been collected:

· Acid deposition coverage (from NATChem, MSC)

· Climate data coverage (from CFS)

· Actual Evapotranspiration (calculated)

· National Forest Inventory - 1:20,000,000 (from CFS)

· Provincial Forest Inventory - 1 km grid based on 1:12,000 (from Nfld)

· Soil Landscapes of Canada - 1:1,000,000 (from CANSIS, AAFC)

· Geological Map of Canada - 1:5,000,000 (from NRCan)

· National Topographic Database - 1:250,000 (from NRCan)

· Digital Elevation Model - 1 km grid (from NRCan)

· Ecodistricts - 1:2,000,000 (from AAFC)

· Mean Annual Increment data for Nfld Pilot study area (from Nfld)

To date, most of the data sets required to run the Forest Sustainability Model for phase one and to test the validity of the results have been supplied by CFS to Dr. Arp.  The final data set containing detailed soils information is under construction and should be completed soon. Draft maps are anticipated by 2003.

Northeast Regional Air Quality Committee update
Two meetings were held: one in the late fall of 2000 at the University of Maine in Orono, Maine, and the other in June 2001 at the Hugh John Fleming Forestry Centre in Fredericton, New Brunswick. The focus of presentations and discussion at the University of Maine meeting was on

mapping forest sensitivity and acid deposition, and the status of acid rain research at Acadia National Park and in the Northeastern United States. Global Change research at Acadia National Park and the Regional Haze issue were also discussed in considerable detail. An overview of the meeting of the North American Forestry Commission Working Group on Atmospheric Changes and Forests held at Trent University was also provided. The meeting in Fredericton discussed both U.S. and Canadian National Park air issues. Presentations focussed on effects of acidification and the mapping of such effects. The other issue of  focus was Climate Change. A presentation on the health effects of  regional haze was given by the New Brunswick Lung Association. There was a visit to the Canadian Meteorological Service’s Weather Centre to view the operations of the Centre and to learn more about the ground Ozone forecasting model in use. 

This year the colour brochure discussing major air quality issues of the Northeastern United States and Atlantic Canada was finished Distribution of 130 000 (English and French) brochures were distributed at National Parks and selected Wildlife Refuges throughout the NERAQC region. The content of the brochure was also placed on the Web.

Northeastern Ecosystem Research Cooperative
The Northeastern Ecosystem Research Cooperative (NERC) is an initiative to promote collaboration among ecosystem research scientists in the northeastern U.S and eastern Canada. The NERC facilitates regional‑scale research, monitoring and assessment activities by: (1) initiating joint research projects, (2) sharing data and results, (3) participating in analysis and synthesis of regional environmental issues, and (4) increasing the level of communication among researchers, resource managers, and policy‑makers interested in the results of  regional environmental research. The NERC consists of several task groups exploring particular scientific issues . A coordinating committee facilitates interaction among the task groups and organizes biennial meetings of the entire cooperative.

For more information contact:

                   Gary M. Lovett

                   Institute of Ecosystem Studies

                   Box AB

                   Millbrook, NY 12545

                   Telephone: 845‑677‑5343

                   Fax:845‑677‑5976

                   Email: LovettG@ecostudies.org
Of the several NERC Task Groups, two are coordinated by Canada:

Assessing the Depositional, Geological, Geographical and Biological Factors that Control Mercury Distribution in Aquatic Ecosystems of Northeastern North America
                   Thomas A. Clair

                   Environment Canada‑Atlantic Region

                   Sackville, NB, Canada

                   Tom.clair@ec.gc.ca  

Base Cation Dynamics at Forested Watersheds in Eastern North America
                   Shaun Watmough

                   Trent University

                   Peterborough, Ontario Canada

                   swatmough@trentu.ca 

Report submitted by:

Harry Hirvonen

Head, Canadian Delegation

Working Group on Air Pollution Effects and Forests

North American Forestry Commission

October, 2001 

MEXICO COUNTRY REPORT
The Mexican Country report was given by Dr. Hugo Ramirez-Maldonado, INIFAP-SAGARPA. This synopsis is extracted from a Powerpoint Presentation.

Introduction
Since the last meeting of this Working Group in Peterborough, Ontario, Canada in October 2000, some research activities, scientific papers have been carried out with the technical help of research scientists from the Forest Services of the United States and Canada, as well as other institutions.

Most of these studies have been carried out in the valley and environs  of Mexico City. However, there are other Mexican cities with serious air pollution problems among them being: Guadalajara, Jalisco; Monterrey, Nuevo Leon; and some other cities situated near petroleum refineries.

Still, the Mexico City area has the bulk of the current research that is being carried out. The Federal District, itself, covers 150 000 hectares, of which approximately 41% (61 178 ha) is urban and 59% (88 652 ha) is rural.  The rural area contains 49 000 ha of forest land use, of which 38 000 ha has a tree cover and the remaining 11 000 ha comprises thorn forests and grasses. These lands combined generate important goods and services needed by the population of Mexico City.  Important environmental values of these lands include: improvement of air quality; retention of airborne particulate matter; recharge of aquifers; recreational pursuits and essential habitat for the wide biological diversity of the region. 

Research Activities
Key research activities include:

1 Environmental changes in forest ecosystems: The valley of Mexico: Three studies are being carried out by graduate students of the Colegio de postgraduados:

- Over-fertilization with nitrogen in Pinus hartwegii stands of the Mexico City air basin

- Impact of photochemical oxidants in ground forest vegetation of the valley of Mexico

- Heavy metals in forest soils south of Mexico City

1 Results and on-going research on fir decline at the Desierto de los Leones Park:

- Nutrient fluctuations and rain analysis in sacred fir (Abies religiosa) forests south of Mexico City

- Research related to development of a digital model looking at forest decline within the sacred fir forest of the Desierto de los Leones park.

3. 13C and 15N natural abundance in N-enriched forests of the valley of Mexico (proposal being developed).

4. Ultra structural changes in tissues of sacred fir impacted by ozone

5. Lichen studies and air pollution in forests near Mexico City ( carried out by scientists of the Petroleum Institute of Mexico).

6. Impact of the atmospheric ozone on the natural regeneration of Pinus hartwegii in the Mexico City air basin (Instituto Nacional de Investigaciones Forestales, Agricolas y Pecurias, SAGARPA). This research has resulted in the pending publication of a paper titled: Influence of ozone on Pinus hartwegii pollen germination and tube length.

7. Monitoring site for ozone: (CP-INIFAP): Continuous ozone monitoring at Desierto de los Leones park is carried out in cooperation with USDA-Forest Service, Colegio de Postgraduados and INIFAP-SAGARPA. The site also includes meteorological measurements among them being radiation, temperature, relative humidity, wind direction and velocity.

Support for NAFC Proposal
Mexican researchers together with their counterparts in the United States and Canada have prepared a three nation proposal titled: Monitoring atmospheric deposition and select biological responses in three diverse forests of North America: A case study.  During the coming year funding will be sought from governmental and industrial institution within the NAFC countries and Europe to implement this two-phase proposal.  The list of participating scientists is impressive including: 

Mexico: Tomas Hernandez Tejeda, Teresa Terrazas, Angel Zambrano, José Luis Arriaga, Antonio Trinidad Santos.

United States: Mark Fenn, Andrej Bytnerowicz, Robert Musselman, Michael Arbaugh, Patrick Temple, Sagar Krupa, Miloslav Nosal.

Canada: Roger Cox

Recent Publication
1. Urban air pollution and forests: Resources at risk in the Mexico City air basin: Mark Fenn. L.I. de Bauer and T Hernanadez-Tejeda (editors). To be published by Springer-Verlag Press. The book contains 16 chapters written by Mexican and American scientists. A foreword is provided by Dr. Mario Molina, a Nobel Laureate in Chemistry.

Pending Publication
Mexico is contributing to the development and publication (in 2002) of a pamphlet intended for general distribution on Impact of ozone on major forest ecosystems of North America.

