Ecological impact diagnosis and naturally varying r eference conditions

! # $ % &
‘0 & * + Y, =& $+. * o+ ' 0) -# " 1, 23 #
Introduction Approaches
Policy target :  Good Ecological Status Input : collected (bio)monitoring data Ohio - fish
“Good Ecological Status " requires defining “Good” Specific: O-EPA selected MDS's
Usually referred to as “Reference” # of MDS 259 or 944
Biological fact Approach : Model species occurrence using “undisturbed” predictors
In the field usually multiple types of these sites Specific: RIVPACS-type modelling
From various water body types From: Utah State University (C. Hawkins)
Hence, different Natural Species Compositions http:/ww.cnr.usu.edu/wmc/htm/predictive-models/predictivemodelsoftware
Here: a set of “Minimally Disturbed Sites " Predictors: see below
Problem definition for impact diagnosis elsewhere? Explored : (1) Predictor set selection (small, large)
Which issues relevant for derivation and use of MDS ? (2) Input conditions (all sites, high-IBl samples only)
General issues in MDS-modelling
A Key issues for MDS-modelling : B
Model: RIVPACS (USU)
Input Data: Ohio fish data Input
Sites: 259 Parameters: No influence of man Sites: 944
Expert judgment MDS IBI 3 46 (Good Quality)
Parameters: A0 B Parameters:
-5 e_coreglons Expert judgement High Index of Biotic Integ  rity - Latltu_de
- Latitude - Longitude
; - Longitude 5 - Slope
- Slope 5 w0 - Drainage area
- Drainage area = - Flow
- Flow O e - 2 fishing methods
- 2 fishing methods g)_ ajuly
Output %0 n HHAHAAH Output
- 15 MDS-clusters 3 ""|||||||||| W‘HHW: % 1 - 25 MDS-clusters
- “bad” EPC 5 o WL - further analysis MDS
(diagnosis), below A (15) B (25) - EPC-results (next poster)

RIVPACS model applied to MDS and non-MDS sites : species lost and Bray-Curtis deviation
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-Species absent while expected  Epc-diagnosis: bad assignment -Income g ] - Al muvien predictors (e-stock, WWTP. )
- Mis-fit of RIVPACS model of impacts to causes (grey slices), Pl ;’;‘:;’I‘ahgﬂddgr‘]’;’:y’ (unexpl. »
- Both for MDS and non-MDS related to variance in MDS-data - Impacts) f"fjs;'ﬁgam.#dams
H “ ” LOCAL : Nitrogen (Total Kjeldahl) - local: Cha‘nnel, Pool, Riffle, Cover, Substrate
- Apparently, data from the MDS-selected S.Ites not “stable Gross issues associated to species absent while exp  ected at MDS-sites:
- Cause? E.g. extreme weather events (Katrina, et cetera) Upstream gross land use issues ( ) and #dams ()
- Effect: diagnostically, only impacts superimposed o n the . . . .
large natural variability can be indicated For data-driven diagnosis, check MDS-data and variability
Findings Discussion and Implications
The need: The facts
we need, for local diagnosis of impacts and causes a good “anchor” reference sites exhibit themselves high biological variability
that is: knowledge of expected conditions, per site this needs be addressed in eco-epidemiological analyses
this resembles something like “the universal meter” in physics if not, the diagnosis (EPC example) will show real results
(be it with different clusters of water bodies, and natural variability) — though with little practical signal for water management

best professional judgement can identify the MDS-sites

.... but inspection of the local MDS-site data needed for diagnosis
despite efforts so far, we did not (yet) succeed in maximum
limitation of species loss at MDS-sites (blue lines still too “steep”)

Making the “1874-alloy” of the “meter”

The“meter bar” (1889 to 1960), The implications

[d An alloy of Platinum and Iridium further works will focus on the probable causes of species
l" , expected but missing at MDS-sites, maybe showing significant
natural events to be amongst the causes
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