HOW TO APPLY SCIENCE TO SOLVE ENVIRONMENTAL PROBLEMS

· Daniel B. Botkin

CASE 1: MONO LAKE, CALIFORNIA

1940’s:  Los Angeles claims all water rights to the Mono Lake Watershed.
1970’s the lake is drying out; an NGO, the Mono Lake Committee, Forms
1980s:  The lake is reduced from 24,000
to 16,000 Hectares (60,000 to 40,000 acres)




The Policy Issue:
Mono Lake Committee: 

The lake will dry out and die.
Los Angeles Dept. of Water and Power:

The Lake will reach a steady-state from ground water and rain input and continue to function.


AT STAKE:

· Lake used by 1.3 million birds

· They feed on brine flies and brine shrimp

· The lake is considered beautiful

· It has unusual tufa towers

· Its streams were once among the best trout streams in America

POLICY DEMANDS

· Mono Lake Committee (an NGO) lobbies the California legislature

· 1987 the legislature passes a bill funding a scientific study of the effects of water removal.

· Original idea for use of funds:  more research by those already studying the lake for years, without systematic, overall organization

· Asked to direct the study, I agree if it can be done following a plan I put forward.  The state agrees.

Mono Lake Study Approach


(Done by The Center For The Study of the Environment, Santa Barbara, CA)

· Small Blue Ribbon Panel

· 5 scientists, none with a political legacy about the issue, but experts on each major topic.

· Panel has funds to issue subcontracts

· It functions independently, not  subject to influence by any other political or scientific body.

· Works with all interested groups.

· Approaches problem objectively, without “expectation.”

FIRST RESULT OF THE SCIENTIFIC ANALYSIS

· The fate of the lake can never be resolved unless specific scientific information is obtained:

· The volume of water in the lake.

· The rate of evaporation (requires a mathematical model).

· Salinity limits of life forms in the lake.

· These scientific specifics had not previously been recognized as necessary.

· Data available were scattered in subject; protected by the scientists; not viewed in a systematic context.

NEXT SCIENTIFIC STEPS

· Scientists funded to summarize previous research about salinity maxima for life forms

· Lake volume was measured

· Evaporation model developed

· Geological history conducted as new research.

· The Policy debate, that persisted for more than 10 years, could never be resolved without the proper scientific information.

· Original plan to fund previous researchers only would have led to more disconnected data and no solution.

KEYS TO THE APPROACH

· Small panel of scientific experts formed, each with leading reputations, none identified with one side or the other of the debate.

· Five scientists: geochemist, avian biologist, hydrologist, ecosystem ecologist, Lake ecologist.

MORE KEYS TO THE APPROACH

· Panel examines available data, visits sites, interviews researchers.

· Formulates an appropriate structure and level for the problem (in this case the lake as an ecosystem)

· Identifies missing data and analyses

· Funds research to obtain these necessary data

· Leads analysis of results

· Maintains scientific objectivity uninfluenced by established paradigms, cultural myths, personal bias or political pressure.

· Presents the findings as options, not as a single truth.
· Scientists play their proper role:  they, not policy makers, determine the quality of data, what data are needed, what analyses are needed.

· Scientists provide policy options

· Society and its policy makers, select desired solution.

· Scientists are not selling anything, including techniques and technology.  They evaluate and analyze.

ALTERNATIVE APPROACHES

· U S National Academy:  form a large panel of established scientists who evaluate only existing data, do not fund new data.

· Result:  Conventional wisdom; a blessing by the scientific priesthood on a specific policy

· Funds are dispersed to existing “experts”

· Result: more useless data

· Non-scientists accept existing science as good in quality and make decisions as if this were true.

· Result:  ineffective policies

POLICY EFFECTS

· Previous court decision:  City could continue to divert all waters until an ecological problem could be demonstrated

· After the study’s report:  Court reverses decision: requires that the city take no water until the lake returns to highest level of the 3 options or the city can prove a lower level will have not effect.

· City gives up all rights to Mono Lake’s water sources.

1990: Oregon Legislature passes a bill for a scientific study of the relative effects of forest practices on Pacific salmon

APPROACH:

· Same as with Mono Lake; but

· Direct involvement of the public

· different scientific expertise; 

· different scale of focus (regional – 26 river watersheds from Oregon to Northern California)

SALMON POLICY ISSUES

· Are Salmon Declining?

· Billions of $ spent to “help save salmon.”

· Admission:  no improvement observed.

· What is the goal

· Production?

· overall biological diversity? 

· specific genetic strains?

· Are salmon a commercial or recreational resource?

· What land use is affecting them and how must that use be changed?

STEP ONE

· Identify available data.

· Put these data into a scientifically meaningful context

FIRST FINDING: MOST NECESSARY DATA LACKING

· State of Oregon did NOT know:

· Length of the 26 rivers

· Area of the watersheds of these rivers

· Counted salmon on only 2 of the rivers

· Recorded logging permits by county.

· Permits did not state location, size, or method

· Permit forms destroyed after five years

· Had no map of forest conditions

· Had no history of past forest conditions

CONVENTIONAL WISDON ABOUT SALMON IN THE PACIFIC NW

· BEFORE EUROPEAN SETTLEMENT, PACIFIC NORTHWEST CONSISTED OF

· WALL TO WALL OLD-GROWTH

· SUPERABUNDANCE OF SALMON

· CONSTANT ABUNDANCE OF SALMON

· THE WALL TO WALL OLD GROWTH WAS THE CAUSE OF THE CONSTANT, ABUNDANT SALMON

WHO IS USUALLY BLAMED?

· Fishermen for over-fishing

· Foresters for destroying breeding habitat

· Sea Lions for eating too many salmon

WHAT FACTORS WERE GENERALLY IGNORED?

· Ocean conditions

· Water flow

· Climate variations

· Natural disturbances

· Agricultural practices

· Urbanization

HOW WAS ANNUAL SALMON ALLOWABLE CATCH DETERMINED?

· Salmon panel of non-scientists, including:

· Oregon, Washington, California, British Columbia, Alaska, Idaho, and the Indian Tribes.

· State agency scientists provided estimates based on out-of-date, falsified Logistic growth curve with its maximum sustainable yield

·  Non-valid statistical methods used

· Observations on the Columbia River and the Trinity River used to set catch on all other rivers

· Political factors, negotiated, modified the allowable catch

MAJOR NATURE MYTHS OF WESTERN CIVILIZATION

SYMMETRY
BALANCE
HARMONY
AMERICAN AS A GARDEN OF EDEN



The Balance of Nature:
Classic Western Idea

· Nature, left undisturbed by human influence, achieves a permancy of form and structure.

· If disturbed, nature recovers to exactly the same permanent state

· That permanent state is best of nature and people

· The Earth must be symmetric, as beauty lies in symmetry.

· The Great Chain of Being:  A place for every creature and every creature in its place

TODAY’S REALITY: SALMON NUMBERS VARY

Error in use of “science” 1: Plausibilities
E. g. removal of large woody debris

Error in use of “science” 

· 2:  invalid statistical methods

· 3:  invalid sampling and data collection or no data collection, merely “estimates” provided by scientists.

Policy implications of salmon study

· Count salmon

· Use water flow to predict future harvest levels

· 80 % of recreational value accounted for by 5 of the rivers; 90 % by 10 of the 26

· Ecological disturbance required; allow some logging in riparian zone, but protect riparian zones everywhere – cities, farms, and forests

· Statistical correlation observed between amount of clearing and persistence of endangered genetic units for some, but not all species.

POLICY RESULTS

· Completely changed approach of Oregon Dept of Forestry to forest management

· Water flow not yet adopted as a predictor of harvest levels

· With an additional 5 years work, the state of Washington passed a bill funding and recommending counting salmon numbers.

SUMMARY: HOW TO APPLY SCIENCE

· DO SCIENCE 

· FIND AVAILABLE DATA

· TEST ITS QUALITY

· FIND OUT WHAT DATA ARE LACKING THAT ARE ESSENTIAL

· FORM A SMALL PANEL OF EXPERTS THAT MEET SPECIFIC CRITERIA:

· Objective; no political legacy with issue; imaginative and innovative; 

· UNDERSTAND THE SOCIETAL ROLE OF SCIENCE AND SCIENTISTS

· Distinguish between what scientists say and what scientific studies show

· Scientists should not make policy; they can tell us 

· what policies are possible

· How to obtain each policy

· What is gotten and what is given up

· Present options

· Take nature’s variability into account

· Avoid solutions based on 

· Plausibilities

· Ideologies

· “Expectation”

· ENVIRONMENTAL PROBLEMS ARE ONES OF DESIGN NOT OF TRUTH

