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MDN data: highly variable
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Complex statistical analyses

Emviron. Scil. Technol. 1988, 33, 3303-3112

Available online at www.sciencedirect.com _—
e ATMOSPHERIC |
.* ScienceDirect ENVIRONMENT Six-Year Trend {1 990_19.95} of Wet Near vs Distant Atmospheric Sources. One method of

inferring the imporance of near vs distant Mercury source

www.elsevier.com locate/atmoseny 1 H
Mercury Deposition in the Upper s e o e
Regional precipitation mercury trends in the eastern USA, MldWESL USA. rates was in Sweden where somewhal pristine northern sites
1998-2005: Declines in the Northeast and Midwest, _ _ _ ;mefmgﬁﬁﬂrﬁﬂlxrﬁ‘m&?ﬂﬁqﬁ:lﬂE‘ﬁﬁ?:z?::r:h"l';‘kﬁn
no trend in the Southeast f{:':‘ﬁﬂ i %BE}?\PEFT\A“ o Europe. A stmilar circumstance was observed for Michigan
e S by Howver et al (6. Another method of comparing source

Atmospheric Environment 42 (2008) 15821592

Thomas J. Butler™, Mark D. Cohen®, l-mn oise M. Vumu,lul Gene E. Likens®, i i .
David Schmeltz® th.h ard S. Arz® Patioyrad ;'r":m ard i{?;'.'r;:_;:mrﬁ::l! :;“ﬁ":"j‘ . - inventories was conducted by Engstrom and Swain (15 where
2 2 Disp c IS K
ardi Laboratory, LS. EPA, 6201 Congdon Boulevard, merciery levels in sediments were compared between north-
ANOAA Air Resources Laboratory, Silver Spring, MD, USA Dheknth, Minnesota 55804, ard I.'l'?."PPI'SE_}' of Minnesota, arn Minnesota and Alaska. In that study it was estimated
POffice of Statistical Consulting, Cornell University, Ithaca, NY. US. Thikith a“.flJ'?ﬂ‘Ell']'.lPll'}' Iﬂl:ll:rﬁll:ll'}' Wl \"?."PPI'S.!J" Dive - - - Iy S
B _.‘I.ll.vmurc.'v/l:w.vl.m'm .m“(u:.x._ Milibrook, NY, us4 . J - d = d that g]l:ll.'lﬂl sources had a ﬂiEh“_'I" ﬂ,l'E\ﬂ'Ef contribution to
US EPA Clean Air Markets Division, Washington, DC, USA Drikith, Minnesota 55812-2496 ) .
Received 3 May 2007; received in revised form 30 October 2007; accepted 30 October 2007 M“'} demﬂum fates i I'IL'."IJ'IE!I'ﬂ r'r1 innesota man mgmm
SOdirCes.
]
In this work we report wet mercury deposition data,
Abstract Total wet MEfCUry deEISiU.DI'I was momitoned uﬂg”r at spanning six years, from six monitoring sites in and near
Mercury emissions in the USA declined between the 19905 and the besinning of this decade. larsely duc to the closure of 5ix Upper Midwest, 1.5.A sites for a period of six years, 1590 Minnesots, and use it to investigate spatial and temporal
AL b nremee tnemamea]l and centinl nedaene aed natterns and make aualitative comparisons with oredicted
Ecotoxicol 37-42, 2004
@ © 2005 Springer Science + Business Media, Inc. Manufactured Netherlands
Atmaospheric Environmens 43 {2009) &218-6220
‘Available online at www.sciencedirect.com —_————
S rid %
9 sCienCeDireCt ATMOSPHERIC Contents lists available at ScienceDirect _
i ‘ ENVIRONMENT ERVIRDNMENT
ELSEVIER Atmaspheric Environment 41 (2007) $423-3441 e —— Atmospheric Environment
. elsviercomlocate/atmoseny
Patterns of Mercury Deposition and Concentration in Northeastern . _ . oo B
North America (1996-2002) o . L — ——
Trend, seasonal and multivariate analysis study of total gaseous
ALAN VANARSDALE,* JERI WEISS,” GERALD KEELER, ERIC MILLER,* GILLE BOULET,® RAYNALD mercury data from the Canadian atmospheric mercury
BRULOTTE" AND LAURIER POISSANT® measurement network (CAMNet) Long-term relationships between mercury wet deposition and meteorology
'US EPA, 11 Technology Drive, N. Chelmsford, Massachusetis, (1863, USA
“US EPA, One Congress Street, Boston, Massachusetts, 02203, USA Christian Temme*™*!', P, Blanchard®, A. Steffen®, C. Banic®, S. Beauchamp®, Lynne E. Gratz?®, Gerald J. Keeler™*, Eric K. Miller®
“Air (}*'""‘“ Laboratory, University of Michigan. Ann Arbor, Michigan, 45109, USA L. Poissant®. R. Tordon®. B. Wiens® Suniversity of Mictigas Ak Quality Laborators: 10 5. Observetory Ans Arbur, A 48109, USA
s Research Group Lid., wich, Vermant, 05055, USA * Eeeaystemns Research Group, Led PO Box 1227 Nerwich, VT 05055, LSA
- de Fenvironment du Québec, Qubec, (Québec). Canada e e e e e e e s i B e
“ Envi Canada, Me fogical Service of Canada, Montreal, Québec, Canada of Canasda, 45 Aiderney Drive, Dartmouth, s
A Environment Canada, Science and luimr-l\un Branch, 105 rue McGill, Montreal, Owe., Canada H2 ARTICLE INFO ABSTRACT
“Environment Canada, Prairie and Northern Region, 4999-98 Ave, Edmonton, AB, Canada T6E 2X3
Accepted 4 December 2004 Received 23 October 2006; received in revised form 15 January 2007; accepted 9 February 2007 Ankh hiwooe Daily-event precipitation sampics collected in Underhill, VT from 1955 to 2006 were analyzed for total
Received 29 May 2009 mercury and results suggest that there were po statistically significant changes in annual mercury wet

Abstract

s (1996 "l)l]"] nd the Lmjul\ll] [\ Hucnl

[ SRR

i Long-term monitoring data of total gaseous mercury (TGM) concentrations from the Canadian Atmospherie Mercury

EPIS | wesearci st

© 2012 Electric Power Research Institute, Inc. All rights reserved. 3



Complex statistical analyses...
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The trend of mercury concentrations in standardized length
northern pike (NPss) and walleye (WEy) was evaluated for a 25-
year period, 1982—2006, based on a data set of 1707 cases
from 845 lakes throughout Minnesota. Two lines of
evidence—changes within individual lakes and regression
analyses for all lakes together—indicate a downward trend
before the mid-1990s and an upward trend thereafter. Within
lakes, the evidence is based on the difference between two years
of data at least 5 years apart. Before 1995, 64% decreased
and 31% increased: after 1995, 35% decreased and 60% increased.
Three regression models—linear, quadratic, and two-

segment linear piecewise—were evaluated for best fit using
the Akaike Information Criteria (AIC). The two-segment linear
piecewise regression model, with a breakpoint of 1992, was the
best fit, while the quadratic model, with an inflection point of
1995, also had substantial suppord The linear model was not

analyses has been limitec
lack the statistical bene
collection. Most often, t
regression analysis (9—11]
those studies that have ar
mainly found downward
(10, 12— 14).

Minnesota's Fish Cont
collected fish for mercw
database contains mercur
fish species. The ubiquito
pike (Esox lucius) and wa
indicators of mercury con
trations in northern pike
nesota lakes were statistic
standardized lengths of
indicators of mercury co
temporal trends in merci
and 2006.

Materials and Methods

Fish Collection, Processi
Department of Natural Res
lakes over the last 50 year:
number of lakes surveyed
lakes per year. The fish su
and angling use; large, he:
frequently than small, ligh
in 1-3 year cycles, but m
and remote lakes have
representative subset of t
mercury analysis of fish
resampled sites. Site selec

CPE' RESEARCH INST
m—
RESEARCH INSTITUTE

© 2012 Electric Power Research Institute, Inc. All rights reserved. 4



Financial markets: how to pick tops and bottoms?
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Moving Average Convergence-Divergence (MACD)
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Moving Average Convergence-Divergence (MACD)

» Developed by Gerald Appel in the late seventies.

e Turns moving averages into a trend-following and momentum-oscillator by
subtracting a longer moving average from a shorter moving average.

 The MACD fluctuates above and below a zero line as the moving averages
converge, cross and diverge.

 Look for signal line crossovers, zero line crossovers and divergences to
generate signals.
e Calculation
— MACD Line : 12-day Exponential Moving Average (EMA) — 26-day EMA
— Signal Line : 9-day EMA of the MACD Line
— EMA : #-day Moving Average X Weighting multiplier [# =9, or 12, or 26)
— Weighting multiplier = 2 / (time period + 1) [Time period is 9, or 12, or 26]

[ Can the MACD be applied to MDN data? 1
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Hg conc. at PA13: EMA 36 and 72 months
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MACD of PA13 Hg concentrations longer term
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PA13: Hg conc. trend between January 18, 2005
and August 19, 2008
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PA13: Hg conc. trend between August 19, 2008

and March 16, 2010
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PA13: Hg conc. trend between March 16, 2010 and
July 19, 2011
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PA13: MACD shows seasonal Hg conc. trends
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Hg deposition at PA13: EMA 36 and 72 weeks
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MACD of PA13 Hg deposition flux
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PA13: Hg dep. trend between August 1, 2006 and

March 29, 2010
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PA13: Hg dep. trend between March 29, 2010 and

October 6, 2011

© 2012 Electric Power Research Institute, Inc. All rights reserved.

17

1000
900 A ®
800
) °
700 A
5 600 -
= °
o |
S . ° o
% 500 - g
& 1 ¢
o J
& 400 A - o
] ® ® e o
i [
300 ° ® —
1 e o R?=0.06
: ®e o — ¢e p=0.04
200 1 o ° __ 8 o '
i ° . °
®
100 T » o * . * 99 .
1® o 0% %pnle o
O ||||||| q T ’ ||||||||||| |. |||||||
0 100 200 300 400 500 600
Number of days since 29-Mar' 2010

ELECTRIC POWER
RESEARCH INSTITUTE



PA13: MACD shows seasonal Hg dep. trends
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How about CO99, and FL11? Longer term MACD

€O 99 LONG TERM MACD FOR Hg CONCENTRATIONS
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FL11 LONG TERM MACD Hg CONCENTRATIONS
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Conclusions

MACD can be applied to MDN data.

MACD capable of identifying:
— Seasonal trends (months)
— Intermediate term trends (years)
— Long term trends (decades) ?

Mercury concentrations and deposition trends differ within and between sites
PA37, CO99 and FL11.

MACD suggests temporal trends are not static straight lines, but complex, with
changing slopes and over different time periods.

[ MACD can be applied to MDN data (for sites with sufficiently long data records) }
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Together...Shaping the Future of Electricity
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