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I.      U.S. - SPAIN SCIENCE & TECHNOLOGY PROGRAM  1999

JOINT RESEARCH PROJECT PROPOSAL

This application must be submitted to the Secretariat by the Spanish institution together with the Spanish 

counterpart application.
Abbreviated Project Title (maximum 15 key words):

Interaction of Soil Nutrient Availability, Air Pollution, and Tree Growth in Southern California and Spain

Summary of Proposal (maximum 100 words):

We will determine the effects of air pollution on forest soil nutrient availability and tree growth by studying relationships of soil nutrient availability on tree growth at a site with substantial air pollution impacts (in southern California) and a relatively pristine site (in Spain).  We will analyze soil nutrient availabilities using ion-exchange resins with dendrochronological data at the scale of individual trees across a gradient of soil development within sites.  The ultimate objective of our research is to determine the separate and interactive effects of air pollution and increasing atmospheric CO2 on soil nutrient cycling, tree growth, and forest productivity.

Priority Field: 

2.2, 2.3, 2.5

PRINCIPAL U.S. INVESTIGATOR:


NAME: Dr. Paul R. Sheppard
Passport Nº: 
P052644363


TITLE & DEPARTMENT: Senior Research Specialist, Laboratory of Tree-Ring Research

INSTITUTION: The University of Arizona

ADDRESS:   105 West Stadium



Tucson
Arizona

85721 USA


City
State

Zip Code

TELEPHONE:  520   /   621-6474
FAX: (520) 621-8229
E-MAIL: sheppard@ltrr.arizona.edu


area code       number


PRINCIPAL SPANISH INVESTIGATOR:

NAME: 


Dra. Emilia Gutiérrez


Pere Casals


TITLE  &  DEPARTMENT :
Profesora, Dept de Ecología

Investigador, Dept. de Biologia Vegetal

INSTITUTION: 

Universidad de Barcelona

Universidad de Barcelona


ADDRESS: 


Avenida Diagonal 645

Avenida Diagonal 645



08028



Barcelona 



Catalunya


 Postal Code
City



Province

 


TELEPHONE:    3493    /    402-1516
FAX:   (3493) 411-1438
E-MAIL: emilia@porthos.bio.ub.es


area code    number










SUMMARY OF PROPOSED BUDGET:




       TOTAL AMOUNT REQUESTED FOR 1998





 
Pesetas       
Dollars










4,400,000

30,000

EXCHANGE RATE AT TIME OF PREPARATION =    140    ptas/$1

DATE: 

November 25, 1998
Proposed project start date :
August 1, 1999

Estimated duration of project :
12 months








(maximum 12 months from









date of award)

SIGNATURES AND INSTITUTIONAL APPROVAL: 





U.S. Institutional Director/Fiscal Officer






Name:

Dr. Malcolm K. Hughes


 










Signature of Principal U.S. Investigator

Signature:










Title: 

Director and Professor



Date:
November 25, 1998


Telephone number: 
(520) 621-6470

Date:

November 25, 1998

 

SECRETARIAT:

Commission for Cultural, Educational and Scientific Exchange 





between the United States of America and Spain




Paseo General Martínez Campos, 24 bis





28010 MADRID





Telephone: (34-1) 308-2436





Fax: (34-1) 308-5704





E-mail: postmaster(comision.fulbright.es

II.

PROJECT DESCRIPTION:

A)
Scientific Objectives  (Relates proposal to present state of knowledge in the field of investigation):

1.
Dendrochronologically sample and analyze recent radial growth trends of mature subalpine conifers of Mt. San Jacinto along a gradient of soil development, approximated by a gradient of slope magnitude.

2.
Measure availability of important soil macronutrients, especially nitrogen, for every tree using capsules of ion-exchange resins (IER) buried in root zones of sampled trees for the growth year August to August.

3.
Model variation in radial growth trends with variation in soil nutrient availability at the individual-tree scale along the gradient of soil development (slope magnitude).

4.
Measure concentrations of insoluble, immobile nitrogen in tree rings since AD 1900 in time increments of 5 to 10 annual rings and analyze trends in nitrogen uptake and assimilation.

5.
Compile historical documents pertaining to air quality, pollution chemistry, and total deposition of pollutants throughout southern California, and analyze their trends through time.

6.
Conduct this study in a control site in Spain that is similar biologically, ecologically, and pedologically but that has little anthropogenic stress from air pollution, possibly the Sierra Nevada of Andalucía.

7.
Interpret results of tree-growth, soils, and air chemistry data with respect to hypothesis that southern California air pollution, which is rich with NOx, has affected tree growth downwind at Mt. San Jacinto, but that those effects differ between trees depending on degree of soil development and are relatively unimportant in the control site of Spain.

8.
Interpret role of air pollution of ionic constituents in conjunction with the hypothesis of direct fertilization of tree growth by increasing atmospheric CO2.

B)  
Previous collaboration between applying institutions:

The applying institutions have a long history of collaboration and cooperation.  In recent years, the Laboratory of Tree-Ring Research has hosted three members of the Department of Ecology (including Dra. Emilia Gutiérrez) as Visiting Scholars for residencies of up to several months each.  In return, the Department of Ecology, University of Barcelona, has hosted Dr. Paul Sheppard as an NSF-NATO Postdoctoral Fellow for one year.  During that fellowship, we researched statistical relationships between various dendrochronological measures of growth of mature trees and relative availability of various important soil macronutrients (measured using IER) at the tree-to-tree scale within subalpine forests in the Pyrenees and the Sierra de Urbión of Spain.  We found that soil nutrient availability does indeed vary at the scale of each tree in our relatively small sites and that that variation can be easily measured using IER  We found significant relationships between various combinations of soil nutrients and each of our tree-growth variables.  In particular, relative NO3– availability relates significantly with tree growth at our Pyrenees site, and other significant relationships exist between combinations of soil nutrient availability and tree growth at our Urbión site.  Thus, we demonstrated the utility of combining dendrochronological and pedological techniques to study effects soil nutrition on tree growth and forest productivity.  We presented our results at the 9th North American Forest Soils Conference (Lake Tahoe, California, August 1998), and now we propose to further exploit the combination of dendrochronological and pedological techniques to study effects of air pollution on tree growth and forest productivity.

C)
Program of Work: (This is the core of the project proposal.  It should describe the research problem, the hypothesis to be tested, the methodology of the proposed research and specifically the role to be played by the U.S. research team.  It describes the facilities and instrumentation to be used and outlines a proposed schedule.  The project description should be clear and comprehensive and should not exceed three double-spaced typed pages.)

See attached text.

III.
OTHER ISSUES RELATED TO PROPOSAL:

A)
Relationship of proposal to national priorities (if applicable to U.S. team):
This proposed research, which empasizes the Commission Priority #2 (Environment) by studying effects of pollution (2.5) on soils and forests (2.3) of natural ecosystems (2.2), relates to at least three national US research priorities as identified by the Global Change and Terrestrial Ecosystems core project of the International Geosphere-Biosphere Programme (http://jasper.stanford.edu/GCTE/).  We will investigate impacts of pollution on the environment with particular emphasis on regional-scale air pollution and its deposition of chemical constituents (especially N), particulates, and acidic precipitation.  We will investigate forest response to global change, including possible interactions between pollution effects and increasing atmospheric CO2.  We will also contribute to current understanding of the biosphere’s role in the disposition of annual CO2 emissions to the atmosphere.  Furthermore, our research relates to international research priorities, including effects of increasing atmospheric CO2 and climate change on forest growth in southern European countries including Spain (Gutiérrez, funded proposal PL970736: Sensitivity of Tree Growth to Climate Change and Growth Modelling from Past to Future).
B)
Potential contribution to future research:

Preliminary results from our ongoing research in Spain has shown excellent potential for using soil nutrient availability data to explain variation in dendrochronological data.  Assuming this potential is realized, we feel that future research using dendrochronological data to study the environment may also incorporate soils data.  A reasonably easy and yet effective way to incorporate nutrient availability data is to use ion-exchange resins (IER), and with our proposed research we will continue developing the field and lab procedures and protocols for future use of IER in dendrochronological research.  With this additional soils information, dendrochronologists will be able to interpret their tree-ring data more completely in studies of the environment, including connections between below-ground processes with above-ground ecosystem productivity.
C)
Other financing already obtained:

Sheppard, P.R. 1983. Graduate study of natural fire regime of Mt. San Jacinto, California. Andrew Mellon Foundation Grant, Cornell University ($1,500, 1 year). Original research by Paul Sheppard to become familiar with subalpine forests of Mt. San Jacinto.
Sheppard, P.R. 1996. Postdoctoral study of tree growth and soil nutrient availability in Spain. NSF-NATO Postdoctoral Fellowship in Science and Engineering, Department of Graduate Education (DGE -9633840, $45,000, 12 months). Research by both institutions using IER to study relationships of soil nutrient availability with radial growth of mature trees of natural forest stands.
Gutiérrez, E. et al. 1998 (ENV4-CT97-0641). Sensitivity of Tree Growth to Climate Change and Growth Modelling from Past to Future. Proposal PL970736 to Forest Modelling Assessment from Tree Rings.
IV.
U.S. RESEARCH TEAM:
PRINCIPAL INVESTIGATOR:

NAME: 

Sheppard



Dr. Paul




R.


 
(last)




(first)




(middle initial)

TITLE:    Senior Research Specialist
Passport number: 
P052644363
FIELD OF EXPERTISE:   Forest Ecology, Dendrochronology, Soils Science, excellent Spanish skills
INSTITUTION & DEPARTMENT: 
Lab. Of Tree-Ring Research, The Univ. of Arizona
INVESTIGATORS:

NAME: 

Morino




Kiyomi





A.


 
(last)




(first)




(middle initial)

TITLE:    Research Specialist
Passport number: 
VC240052
FIELD OF EXPERTISE:   Forest Ecology, Dendrochronology, Field Science, excellent Spanish skills







INSTITUTION & DEPARTMENT: 
Lab. Of Tree-Ring Research, The Univ. of Arizona
NAME: 











 
(last)




(first)




(middle initial)

TITLE: 
Passport number: 





FIELD OF EXPERTISE: 

INSTITUTION & DEPARTMENT: 

NAME: 











 
(last)




(first)




(middle initial)

TITLE: 
Passport number: 




FIELD OF EXPERTISE: 








INSTITUTION & DEPARTMENT: 

NAME: 











 
(last)




(first)




(middle initial)

TITLE: 
Passport number: 









FIELD OF EXPERTISE:

INSTITUTION & DEPARTMENT: 

V.
1999 PROPOSED BUDGET:





Budget Category



    Costs for U.S. Investigators


1. Transportation (tourist class airfare 



and surface transportation (1)




$2,000



2. Per Diem and Lodging (2)




$1,600



3. Equipment (3)






$2,000



4. Expendable materials and supplies



$1000



5. Other direct costs (itemized) (4)



$7036


chemistry measurements services
$6000


field services (packer)
$500


student hourly ring-width measurer
$536



6. Indirect costs (5)






$1,364



(1) and (2) 
Transportation and subsistence costs are limited to project researchers. As required to carry out the proposed project, short-term visits of up to thirty days may be authorized. The daily subsistence rate for these visits cannot exceed $175 per day.


(3)

Equipment, instruments or spare parts, costing more than the equivalent of 2,000 U.S. dollars, must be described in the project proposal and be adequately justified. Requests for individual pieces of equipment exceeding this amount would normally not be authorized; however, exceptional cases may be considered by the Joint Commission.


(4)

If directly related to the project, the proposed budget may cover the cost of scientific literature, journals and reference materials; publication costs; computer services; consultancy service, and communication costs.

(5)  The Joint Commission strongly discourages indirect costs; however, up to a 10% institutional fee is permitted to cover the administration of these funds.

V.1.   SUMMARY OF JOINT PROJECT BUDGET

RESUMEN DEL PRESUPUESTO CONJUNTO

1 9 9 9


  
  Budget Category
U.S. Institution
Spanish Institution
Total Cooperative Costs


  Partida del Presupuesto 
Institución EE.UU.
Institución española
Coste Total del Proyecto


$
       pesetas
      $
      pesetas



  1. Travel

2,000

280,000
4,000
560,000

         Viajes

    2. Per Diem

1,600

224,000
3,200
448,000


   Dietas


    3. Equipment

2,000

280,000
4,000
560,000


   Material Inventariable


4. Supplies

1,000

140,000
2,000
280,000


    Material Fungible
   

    5. Other Direct Costs

7,036

985,040
14,072
1,970,080


   Otros Costes Directos

    6. Indirect Costs 

1,364

190,960
2,728
381,920


   Costes Indirectos


     T O T A L

15,000

2,250,000
30,000
4,200,000






EXCHANGE RATE AT TIME OF PREPARATION =     140
        ptas/$1
DATE:
November 25, 1998
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