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O Introduction

1 Initial evaluation (baseline assessment) - population and species

2 Routine monitoring.
Shortcut: Management objective - MDC* - sampling design

3 Unavoidable statistics. Example: Setting MDC*

4 Miscellaneous things...

*minimum detectable change
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0 introduction

Bellis perennis
(medical use: Flores Bellidis)

1. Complete census possible — no sampling techniques
needed

2. Complete census not possible — sampling techniques

) appropriate (absolute/relative) field estimates
) accuracy & precision

) sampling versus nonsampling errors

)

)

a
b
C
d) sampling distributions and confidence intervals
e) finite versus infinite populations

f) false-change error/missed-change error (power) &
minimum detectable change (MDC)
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size total flowers frequ.

B 788 122 15.9
B 2 s 57.8
48 46 958
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0 introduction

Collectors view

Statisticans view

.+ Ecologists view
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No. of
individuals

A

size class Peters (1994)
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D: dispersal

G: germination

M: mature leaf stadium

E: established stadium

R: first reproductive phase

R.: old age

-N-: longevity (months maximal)
N, N: diaspores above, undergr.
Ny, Ny,...: (months min. required)

P120%

T10°C

T-7°C

T!: temperature deficiency ;
L!: light deficiency !
W!: water deficiency /) g L!

P! dati
— L'x Tremp (2001)
) 4 p

T-7°C

L!
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- action (maintain/increase population)
- time frame (costs)

- geografic area (size < n)

- aspect of the species (X « s )

- desired precision ()

Management
(sampling) ‘ Species
objective traits. ..

Setting II Blologlcal
MDC knowledge
—

Are 5% (25%
decrease of 'x
sustainable...?

Monitoring
costs

Sampling
design

Statistical power = f {MDC, n, s, a}
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Change of
amount of the
resource?

Lichen species (e.g. Parmelia sulcata) Quantitative estimate Sampling area (grid)

(sum of frequencies SF) 5trees/site  n =175
17
3 Unavoidable statistics ... Pre|iminary investigation 16 t . "
(sample size; precision of " Klg,gs =df’% E
the mean) 23 ) 2
"o taf, 0,05 * S s
Klygs = 1SF  (6%): n = 164 ;g Klo,g5 =
Kly g5 = 2SF (12%): n = 41 14 2 E
, 2.6.4 2 2 s
Klyoe = 3SF (18%):n= 18 2% n =[_] _164 T
x 17,1 1 R B -
=] 54 log (Sum of frequencies)

BfN Workshop. Isle of Vilm, 14 — 17 September 2006



Limno ) . . y- 1 c .
=y Balancing statistical reliability and cost efficiency in resource assessment

3 Unavoidable statistics ...

Statistical power = f {MDC, n, s, a}

Setting MDC to determine the
number of samples necessary

Sample
/ size

Prob. a Prob. 8

N

™~

Effect
size

o s* (Z, +Z,)
il MDC?
o 2(s*) (2, + Zﬂ)2
b MDC?
From pilot study (n=10):
x=17,1
$=6,4
MDC =1,7 (~10% change)
a =0,05; #=0,10 (Power =0,90)
~2(6,4%) (1,96 +1,28)*

LichenPS — 2
17

~ 297

Statistical distribution of data:

weight, length: normal distribution
counts: binomial, Poisson
counts (patchy patterns): neg. binomial

If nothing works: resampling methods
(permutation, bootstrap)
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Google Trends

Google-trends: Ecology

£

N

_ Development cooperation

Legal adoption "
T Project design %

0 1 1 1 1 1 1 1
2004 | 2005
Google-trends: Resource assessment Googe Trends
0 1 1 1 1 1 1 1 1
2004 | 2005 2006

Google-trends: ISSC (inconclusive e.g. Studies on
Social Change; ISSC-MAP not enough search
volume)

2005

4 Miscellaneous things...

Resource management Certification standards
+ Species level + Organic
+ Arealevel *+ Fair Trade

- + Geographic origin
Good practicesg'
+ GCP

Codes of Practice

Good practices
+ GACP

ry
\ + GMP

CITES Producer manuals

* 5 ——
+ Non-defriment assessments

+ Guidance on management plans

Medicinal Plant Specialist Group (MPSG). 2006. International
standard for sustainable wild collection of medicinal and
aromatic plants (ISSC-MAP. Working Draft (June 2006).
Steering Group for the Development of an International
Standard for the Sustainable Wild Collection of Medicinal and
Aromatic Plants.

Top regions (resource assessment)
(normalized)

. New Zealand

. Australia

. India

. Canada

. United States

. United Kingdom
China

® N O A W N P

. Germany
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