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MINLEAP - Development and
Acknowledgements

o= IViinneseta Cake Eutrephication Analy/sis
Precedure*

1 Developed by BriuceWilsen and Dt William

Walker Jr. (1969), puklishedin: Cake and REseny.
IVianage. s(2)k 11-22 ~IDevelopment oif Lake
Assessment VIetheds Based on Aguatic Ecoregion
Concept™

o BASIC erigimally: (Wilsen)), recent Windews
version - (Wade Gillingham, MPCA)




Overview

Session; |

0 General medelinglconcepts;

o Ecoregion fiamewerk and MINEEAPR;

o MIINEEAP hackaround and suBreUEs;
o Application o MINLCEAP

Session 11
5 Leading and usingfMINLEEAP
m Case Studies;




Lake Eutrophication Modeling

(Drawn from Wilson, 1990)

0 Predictive technigues, te)assess cComimon
|ake prenlems;

u Eounaation IS reasenanle estimation o

Weaterr and nubaenthidgets o leacing;

i [Cakes often exnipit sImilarities 1 respense
10 nutrent Ieading;

i IVIest technigues;hased onl cress=sectional
Studies -- e.d., ecoregion reference: lakes;




Typical Empirical Model
Network
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MINLEAP Development

0 B2Sed on Ecoregion iamework == ConsIaers
iegional pattermsin geemoerpholegy, Solls;
landuse; anadfclimatic charactefstics;

i Usesiaverage: precip., evap:, and runofki

0 Canfieldrana Bachmann (1LO61)Ns the B
Sedmentation moedel used;

w TP, Chl=a; and Secchr moedels hased en VN
refierence Iakes:;




Ecoregion Reference Lakes




Distribution of Phosphorus by Lake Mixing
Status and Ecoregion
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TP and Chl-a

ECOREGION REFERENCE LAKES
Mean summer concentrations




Chlorophyll-a and Secchi

y =-0.57x +0.87
R?=0.82




Algal Bloom Frequency




MN Lake P Criteria

Ecoregion Most Sensitive Use P Criteria




Model Statistics

b Errer: DIfference WelWeen euserveaiand
predicted mean valle (e:g. stancard erner);

0 Varianiliny: Censiders spatial anditemporal
fllctuaniens; N concentialien aneUE mean;

HEtest: li-ansolute valtiens < 2 the 0/0s, mean
IS Nt SIgRIficantly/ different tiian; predicied
(95 % confidence). Useful forr identifying
problemlakes.




Vighi and Chiaudani
"‘Background P’

n Based on MEI --

ratio petween DS and Z, Usead

10 estimate fishen/ yvields;

o Regression hasee

anthePOYERIC P

on 53 lakesiwitin megligiale
e20lng;

0 MEIF=alk (imeq/

o [Cakes withnnrthe
Packgroeund P;

0 May netwerk wellfen -naturally eutrophic™

DI Z;
predicied [Pl /= €. appreach




Applications

0 IHew/is lake doing given'its ecoregion and
MEIPRGMELC CONSICErANGNRS;

i EStimates Waterr and nutrient udget;

i ASSesses Inter-relatiensiip of ik, Chil-2;
and SECCNI -- compared te reference;

0 EStimatesihackgreunaiP (Chla and Secehl);
1l One asis for goal setting;




Goal Setting

1995 Long- MIN- Vighi - BATHTUB
mean term LEAP




Model Performance

Go0od =ojo)
o Dimictic - NEE, NCHE; Polymictic WEBER, NGP
5 Nolarge upstreamilakes; Mg IRternal recy/cle;

il Watershedlchar, similax glicjaRcCigeifeljay
10 NG TG ECOKETION; Seepageriakes

Chains off lakes --
Upstreani sedimentation;




MINLEAP Predicted vs Observed
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Conclusions and
Recommendations

o Simplermodel - first cut analysis;
o Reugh estimate: off nutrent and Water pudgets;
0 ool terfilag lakes that may: deserveradaitienal

Study/-- relativeter ethers Infecereqion;

1 Basisifier communicating|lake respense and
estiimating response. te:cance 1 lead;

0 ©ne basis o goal setting =~ alenowith: Vighr, P
Criteria, ehsenved data, andirelated;






