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Climate Drivers
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48 Long Term Monitoring Lakes
1992-2008
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48 Long Term Monitoring Lakes
1992-2008

Change (umol C/L-yr)
-15 -10 -5 0 5 10 15 20

Min - Mean - Max

n=22DOC



Change in pH
-0.04 -0.02 0.00 0.02 0.04 0.06

Ch
an

ge
 in

 D
OC

 (u
m

ol/
L-

yr
)

-10

-5

0

5

10

15

20

25

pH
4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5

Ch
an

ge
 in

 D
OC

 (u
m

ol/
L-

yr
)

-10

0

10

20

30



Cumulative Frequency Diagram for Exch. Al (cmolc/Kg)
Exch. Al Normalized to C (Oa Horizon)

Exchangeable Aluminum (cmolc/Kg)
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Cumulative Frequency Diagram for Ca (cmolc/Kg)
Ca Normalized to C (Oa Horizon)
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r2 = 0.49; P < 0.0001; n = 131
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AOGCM
- Hadley (high sensitivity)
- GFDL (mid sensitivity)
- PCM (low sensitivity)

Low CO2 = 550 ppm
High CO2 = 970 ppm

at 2100 



Great Precipitation and Runoff, more uniform seasonal discharge

Earlier Summer Discharge

(Snowmelt)

Later Snow pack 
Development







W
it

h 
CO

2
Fe

rt
ili

za
ti

on



Acidification Recovery
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Mercury Interactions
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Climate Interactions
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Final Thoughts
 NADP can play a critical role in assessing 

interactions among acidic and mercury 
deposition and climate change.

 Long-term meteorological, deposition and 
watershed data are essential for hypothesis 
generation and testing models.

 A key research need moving forward is 
evaluating the linkages between atmospheric 
and watershed models.
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 New York State Department of Environmental 
Conservation (NYSDEC);

 Adirondack Lakes Survey Corporation (ALSC);
 US Environmental Protection Agency (US EPA);
 National Science Foundation (NSF); and
 USDA Forest Service - NSRC



1970-
1999 Mean Change  2070-2099

PCM B1 PCM A1 Had B1 Had A1 GFDL B1 GFDL A1

Temperature
(ºC)

4.4 +1.4 +3.2 +2. 9 +6.3 +2.1 +4.7

Annual 
Precipitation

(cm)
101 +21.2 +15.4 +25.2 +30.4 +20.3 +21.8

PAR
(mmol m-2 s-1)

618 +21.0 -18.3 +13.1 -4.9 -22.5 +18.8

Low CO2 = 550 ppm by 2100                                                                  Current CO2 = 370 ppm 

High CO2 = 970 ppm by 2100                                                                  In 1800 CO2 = 280 ppm
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