








I I 
. - 

?? ,. EAST BASIN \ i .l -. 

Yf 
"*pep i 

/a+, 4 ; 
+.. 

G --- . 3 e .  Mane 
I 

9 . t . -  ..... *lb-- LAKE SUPERIOR -!.'I 

It 11 Buffalo -" 

i Port oovV-; 1 
BASIN / 
,-" 

/' 

LAKE ERIE 
-.. 

OBSFDDLN 182 22 6.8 % 14.0% 
OBSFDD-OUT 182 28 6.5 % 15.4% 
CART-FDD 3757 190 .004 .lo9 

OBSFDDIN 69 14 6.7 % 19.8% 
OBSFDD-OUT 69 17 6.7 % 20.4% 
CART-FDD 3757 204 .005 .086 

0BS:FDD-IN 48 21 1.6 % 15.8% 
OBSPDD-OUT 48 20 2.0 % 17.0% 
CART-FDD 3757 156 .011 .089 

R - 
0BS:FDD-IN 340 60 2.8 % 9.5% 
0BS:FDDOUT 340 9 7.7 % 10.5% 
CART-FDD 3757 209 .004 .084 

Table CART ranking of predictors based on the number of 
times each predictor is used in the total process for finding 
the best tree. Rankings are on a scale of 0-100. Shown are the 
predictor rankings for each of the basins. 

SUPERIOR 3 
CART - FDD CART - PDD CART FIT OF 
MODEL IN MODEL NOT IN PDDMODEL 
AVTHK 100 AVTHK 100 AVTEM850 100 
FDDMODEL 80 AVZlOOO 85 CUMTHK 80 
AVTEM850 75 AVTEM850 58 SINEDATE 58 
AVZlOOO 71 CUMTRK 57 AVTHK 3 8 
CUMTHK 54 SINEDATE 53 AVZlOOO 29 
SINEDATE 49 DAYSPEED 50 QAD700 West, east, and Whitefish Bay basins of Lake QAD700 40 QAD700 32 7 

Superior and west, center, and east basins of Lake Erie, from 
Assel (1990). DAYSPEED 18 

Table For each basin: column (1) number of observations 
available for growing CART decision trees: column (2) 
number of terminal decision nodes in trees selected for use; 
column (3) summary of error of fit of learning data fit; 
column (4) estimated error when decision trees are used with 
independent data. E m n  for 0BS:FDD-IN and 0BS:FDD- 
OUT regression trees are ice-cover percent, e m n  for CART- 
FDD classification trees are fraction of events misclassified. 

CART - FDD CART - FDD CART FIT OF 
MODCL IN MODEL NOT IN FDD MODEL 
AVTAK 100 AVTHK 100 AVTEM850 100 
FDDMODEL 67 CUMTHK 59 CUMTHK 78 
CUMTHK 59 DAYSPEED 57 SINEDATE 65 
AVZlOOO 58 AVZlOOO 49 AVTHK 4 1 
DAYSPEED 51 AVTEM850 46 AVZlOOO 24 
AVTEM850 43 SINEDATE 39 QAD700 6 
SINEDATE 35 QAD700 18 
QAD700 17 

WEST 

0BS:FDD-IN 176 38 4.5 % 15.1% SUPERIOR WHITEFISH BAY 

OBS:FDD-OUT 176 28 6.6 % 16.9 CART - FDD CART - FDD CART FIT OF 
CART-FDD 3757 199 .008 .I06 MODEL IN MODEL NOT IN FDD MODEL 

AVTEM850 100 AVTEM850 100 CUMTHK 100 
CE- AVTHK 93 CUMTHK 88 AVTEM850 96 

0BS:FDD-IN 101 30 2.9 % 89 AVTHK 88 SINEDATE 70 

0BS:FDD-OUT 101 28 4.5 % 15.1s ;EZEEL 78 SINEDATE 74 AwHK 53 

CART-FDD 3757 190 .004 20'9' SINEDATE 77 QAD700 42 AVZlOOO 30 
'097 QAD700 52 AVZlOOO 32 

AVZ1000 38 DAYSPEED 25 
DAYSPEED 29 



ERIE WEST 

CART - FDD CART - FDD CART FIT OF 
MODEL IN MODEL NOT IN FDD MODEL 
SINEDATE 100 SINEDATE 100 CUMTHK 100 
FDDMODEL 97 CUMTHK 83 AVTEM850 93 
CUMTHK 84 AVTEM850 56 AVTHK 9 0 
AVTHK 61 AVZlOOO 53 SINEDATE 83 
AVZ1000 50 AVTHK 49 AVZlOOO 31 
QAD7OO 49 DAYSPEED 34 QAD700 10 
AVTEM85O 41 QAD700 28 
DAYSPEED 33 

ERIE EAST 

CART - FDD CAST - FDD CART FIT OF 
MODEL IN MODEL NOT IN FDD MODEL 
FDDMODEL 100 AVTHK 100 CUMTHK 100 
AVTHK 84 CUMTHK 88 AVTEM850 74 
CUMTHK 80 SINEDATE 83 SINEDATE 67 
SINEDATE 56 AVTEM850 75 AVTHK 54  
AVTEM850 56 AVZlOOO 42 AVZlOOO 37 
AVZlOOO 40 DAYSPEED 21 QAD700 10 
DAYSPEED 29 QAD700 21 
QAD700 ?- 27 

ERIE CENTER 

CART - FDD CART - FD3 CART FITOF 
MODEL IN MODEL NOT IN FDD MODEL 
FDDMODEL 100 SINEDATE 100 CUMTHK 100 
CUMTHK 97 AVTHK 93 AVTEM850 73 
SINEDATE 94 AVTEM850 90 SINEDATE 60 
AVTHK 87 AVZlOOO 58 AVTHK 5 2 
AVTEM85O 69 QAD700 27 AVZlOOO 42 
AVZlOOO 43 QAD700 14 
QAD700 38 
DAYSPEED 35 

For January 11 - February 2,1976: observations and 
model values of spatially-averaged ice-cover for Erie-East 
basin and Erie-Center basin Numbers in columns as follows: 
(1) date - year, month, day; (2) observed ice-cover (%), 9999 
= no observation; (3) 0BS:FDD-IN model ice-cover (%); (4) 
0BS:FDD-OUT model ice-cover (%); (5) CART-SR model 
ice-cover. (6) 3-day smoothed CART-SR model ice-cover 
(%); (7) original FDD model ice-cover (%); (8) original FDD 
model ice-cover category (1-6); (9) CART fit of FDD ice- 
cover category (1-6). 



2 RMS mrs and average absolute value of e m r s  for 
each basin. Columns: e m r s  for the fits of observed i c e a v e r  
data for predictions by: (1) 0BS:FDDOUT model; (2) 
0BS:FDD-IN model; (3) CART-SR model; (4) nmning 3-day 
average of CART-SR model; (5) the origial FDD model; (6) 
CART-FDD fit of the FDD categorical data 

SUPERIOR 10.8 10.8 11.9 16.6 24.41 0.26 
WEST 

SUPERIOR 3.7 8.6 7.9 11.4 15.1 0.05 
EAST 

SUPERIOR 14.8 7.7 8.3 11.5 17.2 0.23 
WHITEFISH 
BAY 

ERIE 11.9 9.7 9.7 11.6 20.0 0.37 
WEST 

ERIE 7.8 10.8 8.8 12.2 23.3 0.41 
CENTER 

E R E  9.8 12.4 10.0 12.7 18.3 0.37 
EAST 

Value of 

SUPERIOR 2.0 2.8 2.7 6.1 12.5 0.05 
EAST 

SUPERIOR 6.9 6.7 7.6 9.5 21.3 0.03 
WEST 

SUPERIOR 7.8 3.3 3.6 6.3 10.8 0.03 
WHITEFISH 
BAY 

ERIE 6.4 7.8 6.5 8.5 14.2 0.06 
EAST 

ERIE 6.8 5.5 5.5 7.8 14.9 0.07 
WEST 

ERIE 4.6 4.9 4.2 7.7 17.7 0.06 
CENTER 


