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The strength of the Denall LTEM 5 that the casing stowctors of professonal scienbists that
understand and that are concerned about the park. [was very impressed with the knowledge and
abilities of the peaple that 1 met, and with the coverage of subject matter specialists that the park
haz to draw on.  Wost monitorng programs do not start Fom such strong base, On the fhip side,
the major disadvantages of the LTEM are the current park infrastruciure {offices, etc.} and the
shear size of the montoning and assessment Job required by such a large park,

1 base my comments here on the stated purpose of the LTEM in the 1997 annual adrimistrative
report: [summanzed} to develop an information systeny on status and trénds inthe strocture and
function of the park’s ecosystemn 1o,

1N Improve management decision-making on preservation concems
2] Ingrease understanding of ecolopical dynamics
3) Enhance national and global monitering retworks

1 draw my ideas and comparizons from experience with the national Environmental Monitoring
and Assessment Program (ERAP) For which I hawve been working with for over Bve years, Tz
properam spent milliong looking at monitoding and assessment and has lots o offer through both
itz successes aqd its fajlures. Given my limited exposure thus far to LTEM, my comments are
offered only as “food for thought.”

H rrun il A ko

Iy most important recommendation is (0 develop & plan for procesding toward success; and to
follow it. My suggestions for future steps are:

Step 1. Corncepinal Pl _
The first step iz to develop goals and objectives and get long termt buy in. There
ate already a set of goals and objectives, Howewer, are they sgreed upon by the
appropriate decision makers?

. The first step in this section should be to determoine who wall decide what
the park objectives should be. Potentially this conld imchede fhe resources
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Step Z:

group, other park groups such as rangers, the supetintendent, policy
makers in Alaska, policy makers in the 1.5, and citizens, Groups like the
park rangers, for example, should be neleded since they share ia the park’s
management and becauss they see how pegple use the park on a daily
basis.

Thete are olyjective ways to be representative and to develop plans that are
“approved” by the appropriate chentele greups, bost government
agencies that are under intensive poblic scrutiny already go through these
processes (like the Burean of Land Management or Forest Serviee for
example).

I recommend that you use a vanety of ways to develop your objective plan,
Looking at how ather apencies deal with defining oijectives for
controversial issues would bea good place 1o start,  The Analytical
Hierarchy Process (AHP) method that T have been working on for
environmental applications iz a good way to map out these abjectives once
they are stated. I have enclosed some arlicles abont AHP in appendix
three, Tncluded an example from Peterson et al with a park application,
one on developing an environme ntal Index, and one on AHE, T also bave
an EP A report that [ could send you iEyou are interested in learning more
about how we gsed AHP in Worth Carolina for an emvironmental issue. I
iz very comprehensive. The importzat point here i2 fhat before spending a
lot of money on monitonng, it i 4 good idea to have a good, agreed upon,
and publicized map of what you are monitering and why.

The second step should be to develop and publish the goals and objectives.

Implementalion Plan

The implementation plan would go through the diificult process of how to use
limited resources at the park to address goals and objectives (like to track status
and trends). This is the most difficult part of the project beeause it requires
information and orgamzation to make informed decisions. It will alzo require
interpretation and modification of the original geals and objectives as information
iz brought to light.

The first step here would be to determine a wish list of attnbotes that
address goals and objectives. For example, if a park objectiveisto
“maintain a healthy vegetation,” then which variables would the park
cotlect?

The second step is to narrow the list by eliminating costly or difficult items
that are unrealistic to scconmplish.  This would require some preliminary
cost information, interviews with the potential data collectors, and scme



Step 3:

Step 4:

EMAY

Forward thinking about what the statistical and research implications might
be.

The third step is develop a list of scenanios that could be followed to
collect, store, assess, and report the mformation collected. All four of
these parts need to be congidered. For example, one seenario would be to
use the grid spproach suggested by the statisticlans. A sub-scenatio wonld
be ko eliminate hard to reach arcas, or mountain tops, or to separate out
rivers and streams inlo 2 different s;ampling program, ete. Other decisions
will include timing, helicopter use, road access, equipment, and personnel.
A forth step is to link the seenartos to the park objectives. This is where
the AHP can be very useful. It can be uzed to map objectives (o data
collection, setting up the Hfth step below,

A fifth step is to identify pro’s and con’s |, costs and benehiz, to each
scenarig, This is the hardest step. It is also the step where the statistical
consultants and the cost data fom sconomics are most vzeful. AHF can be
used in the ead to actually weight each tradeoff. For example, a weight
could be developed for each data type’s contribution i a water quality
index, If the budgeat were limited, the least important, most costly variables
could be dropped. The weights are created a2 a group efforr. AHP
modelers have found that the descussion that leads to the group weights
wineally results i conperation and apreement.

The sivth step is to choose the plan

The last step is to develop a hierarchical map of data collection to goals
and ohjectives so that everyene understands what is being done and wiy

Dmplementation

Going from a plan to implementation will requice working out a lot of bugs. The
format of the data must be conducive to computer stomge, protocols might need
to be adjusted and so forth.

Evaluaiion

Tt would be easy to forget to create an evaluation program that helps determine
where efforts have boen on target and where they have failed. The evaluation
pragram showld be designed from the gutset.

Detailed Obzervations and Recommendationg

I have included several teports from EMAP or ahout EMAF in eppendix 2. I will not elaborate
here since everything T want to sav is contained in those reports. Howewver, I will encourage you
to read these reports above all else zince they will basically say the same kinds of things that Eam
saying here. The EMAP experience is remarkably similar to the fssues at hand here and these
reports should be very helpful, The articles complement the EMAP reports by discussing what
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went wrong in more detail. Above all, the EMAFP pragram “failed” because it was not abie to
report what data means fo the people thet funded it in meaningful, simple terms. That is,
they were not poficy relevant, se they were considered irrelevant  In both of the anticles I
wrote, we detailed several studies that concluded that when assessment, that is putting data into
rmore understandable terms, was omitted or downplayed, projects failed. Therefore, 1 recommend
that agsessment be an equal end important part of the monitecing and research program at Denali.
The articles detail my case for this argument.

Groals and Objectives

1}

The park already has an existing overall direction and objectives (zee above) for
monitoring and assessment, but staff are not orgenized around these poals and objectives

The LTEM does not have widespread buy in from with the resources group, or across the
other park groups (rangers, etc.), with park oversesrs (superintendent, politiciang), or with
shenkele groups

Recommendations:

Determing who decides what park objectives are= t highly recoramend that you go
through the pain that it will take to get a plan that you can convingingly say that your
chentele group supports.  Probably, the resource management group would oversee the
plan and make final decisions. However, they need to be able to justify that they included
chentele input to defuse any fulure attacks on choices made.

Detormine how to solicit their opinions-- Thers was some concem that asking the pullic
might open a cen of worms. However, one could easily have a set of user group mestings
that worked 1o balance opinions. No one group could dominate because they are part of 2
lavger process.  For example, T recommend a few focus groups with ordinary citizens.
Fark officiais can explain what they are trying 1o do; see how it resiteates with the public. T
wioruld include a mesting with locals about hunting and fringe development, Then T would
bring in all relevant park user groups (raagers, résource management, interpreters,.) in g
single meeting, There is a goad book on this subject called “dealing with an angry public:
the mutual gains appreach 1o resolving disputes™ by Susskind and Field, There are
probably a lot of others too. My limited reading confinms that it is best to get public and
park buy in now,

Dctermine how to monitor for those objectives— This 33 the monitoring and assessment
progran descoibed above. This step simply reminds us thit the monitoring program has to
match the objectives. 1 have seen many of these types of proprams go throush a lot
troubie developing plans, then having no way to assure that scientists Hink their fforts to
it.



. Develop an assessment program— This step assures that the taonitoring program
mnformation is asseszed to make statements about zoals and objectives, For example, did
water quality et better?

2) There geems o be little stability and continuity about LTEM goats and objectives.

Recommendaiions:

> Determine core nhjeciives and flex objectives— The staff at Denali said that it is important
t¢ “establish a baseline and to determine the impact of fiturc threats™ T agree. A core st
of informatton shoutd be collected indefinitely to determine status and trends over time.
Mo one knows what future threars will be air pollution, climate, urban encroachment,
etc. ), but the threats won't be easily determined if a solid baseline: is not established and
continually monitored.  The park should determine what the core information will be and
institationalize it so that it is hard to change. At the same time, there should be 2 set of
flexible oljectives that can change over time. For example, a core objective might be to
rnonitor charismatic megafauna popuelations. A flex objective might be to monitor moose
populations te determine hunting goals for the park, The trick will be how much of the
park budget and effort is devoted to core objectives. These will usually be routine to park
seicntists and the hardeat for them o recogmize a5 important. Issues of the day are
important, but come at the expense of neglecting long run ohiectives. The park should
therefore have a solid, well cormunicated poliey on the tong term core objectives that
st be done to avold them being owverfooked in the interest of current topics,

- Build institutional structure to prescrve core and o provide contingity— Most scientists are
su speciabized in their disciplines that they have little desire ar experience with integrating
their knowledge info a larger, more pofitical structurc. A manager understands all too
well why 2 scientist must show that their research is important, An institutional strucrure
aceomplishes two things. First, il preserves continuity over time, so that long-tenm trends
can be determined, by climinating programs and ideas coming in and out with new
personnel, administraters ot wavening public opinions. Second, it copnsets seience with
policy. Scientists can see where they fit in the big picture and why they are being asked to
modify their efforts, in some cases, away From what might seem the most “scientifically”
sound approach, Monitoring and assessment &5 the integration of science and policy to
provide people with meaningful information. Both science and palicy must make
adjustments away from purely politicet or scientific motivations to make assessment
happen.

Monitoring Resources

13 The park is ton large to monitor everything aiven its resources. The watershed approach
haz been suggested,
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Recommendgtions:

Foltow the statisticians’ recommendations o create a grid for the entire park. Intensify
the grid to get watetshed or other tevel information when needed. This is the exact same
recommendation EMAR makes.

There are ne guidalines to help the park prioritize 2 monitoring program with limited
TES0UICES.

Recommendations:

The park needs a plan to match data callection to address policy relevant goals, They
don’t have the resources to measure everything everywhere so tough choices will have to
bemade. The decision will depend on cost, statistical validity, and velues {goals). On
the cost side, there are many corfounding issues. Far example, & terarchy of information
like that shown on the first page of appendix T ¢ould map data ro policy relevant
questions.  Each piece of data maps into answering a guestion {higher up the hierarchy)
that the park considers important. However, if say half of these had to be eliiminated, 1t
voould be important to 2ssure that the remaining varigbles still address needed information.
For example, one could casily envision eollecting a fraction of the information needed to
address flora condition and a fraction needed comment on faune, and a fraction needed to
understand water quality, resulting in fhe inability to address any of these issues. /A valid
question then is whether it is better to get complete information on same things at the cost
of knowing very little 2bout another. ‘The hierarchy hefps map diffcult tradeoffs,

The park needs a higcarchical map of its monitoring progeam linking data to goals and
objectives.

Kesearch and Moniipring

1)

There appears ta be a lat of confitsion over the term research as it pertains to manitering,

Recommendations:

Monitoring cannot be dons outside of a research program. However, research can mean
many different things aad ¢an draw a monitoring program avay from its objectives. The
menitoring program should be done to address goals and ohjectives. Monitorng research
refers to the tescarch that will accompany wmonitoring to address palicy {or goal) rebevant
questions. Moitoring research in (his case refevs (o the protocols that are applied to the
attributes monitored (statistical reliability, accuracy of tests, ete.}, the way that information
1% collected and stored, and the way it fs agprepated, integrated and reported. In this case
the monitoring program will probably be linked 6o a menitonng research program that
asgesses whether status and condition has changed. This requires effort to develop the



statiztical tools to determine whathes the movernent in 2 varable is 2 trend. Tt also
requires ressarch to detertming how to aggregate, integrate and suromarize data.

Agoregation and integration, for example, iz a science in itzelf 2nd can dramatically affect
the information reported, [ have included examples in appeadiz 1 of 2 hicrarchy that
aggregates and integrates monitoring data.  Note on the right side of the first page (singls
resourcelsingfe region), I have inserted a shder bar that shows how monitoring is mostly
soience, but assessment progressively becomes more palicy. I¢ s monitoring research to
determine how one uses several indicators to form a bigher order indicator, On page 2 of
the eppendix, ar index is conceptually shown at the top of the page, At the botiom of the
page, the azsumptions that must be made for & simple Indicator like forest productivity are
demonstrated. Moritoring collects information on three things: pine species crgwn
condition, diameter at breast height, and density. These terms mean little to communicate
whether the “park™ has deteriorated to & non-trained scientist. Therefore, they are
aggregated up to ultimately indigate whether Hora gets “better™ or “worss” over time,
This requires assessment science, wihich is a part of the moniboring regearch program,
There all ready thres assumptions about which vanables should be monitored to indicate
flora condition; altogether, there are 9 assampticns abott which waoables o measurs, In
addition, the assumpiion 13 made that stand stnecture is made up of DBH and densify,

This requires an assumplion about the weight each component has and the functional form
{linear, nonlinear) that the relatipnghip takes on. There arve 4 total of @ weights
assumptions and 5 functional form assumptions. There may already be a scientific study
that defines the relationship of measured variables to the desired index; and thers may not
be. But as data iz moved up the hierarchy to angwer the policy relevant question defimed
by the park {in this ¢asc, what iz the forest productivity condition in the park), more and
more assumptions have to be made, Altogether, there are 22 value udgements. Social
scientists have devised many methods to make these agsumptions objectively fit park
decision maker goals and objectives. That is {o move value judgements beyond just the
hands of scientists that develop the index,

The last two pages of appendix | contain examples showing how important a simple thing
lixe functicnal form can be. [ pot this in to indicate the impotance of treating assessment
A% an important element of monitoring.  Eclipsing shows where a two-variable index can
understate risk, for exemple. In the example shown, the functional form for the index
shown yields 3 score of 75 (under 100 15 safes) with three different scores for each
subindex (125:25, 25:125, and 75:75), Although a1l three indaxes suggest safety, in two
cases one of the components of the index is out of the safe range, Eclipsing shows how
badly any partieular functional form underestimates its components. In the water qualicy
exainple on the same page, I show how different two “water quality” indexes can be, even
with the same exact data, Finally, T gave a few more examples about hierarchy and
mdexes on the last page.

My recommendation is that a monitoring and assessment program include a research
component that clearly spells gut that mronrttoring research is purely to determine
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