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Supplementary information

Table S1. Results of the synthetic data experiments presented in Table 3. Table S1, S3 and Table S2, S4
correspond to results using the MCMC and CFM estimation methods respectively. The monthly and annual
('Y2009) estimation biases (relative percentage differences from the target) are presented, i.e. (posterior estimate
— target)/target x 100%. The standard deviations (YSTD) of the monthly estimation biases are shown in the last
column. Color codes in red, orange, yellow, gray, light blue, and dark blue represent relative percentage
differences that are greater than 100, between 50 and 100, between 20 and 50, between -10 and -25, between -

25 and -50, and less than -50 respectively.



Table S1 (MCMC).

Province Experiment Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Y2009 YSTD

AB/SK 1 0 O 0 O o o o0 o0 O O o0 o 0 0
AB/SK 2 0 O 0 -0 o o o0 0 0 O 0 O 0 0
AB/SK 3 0 O 0 -0 o 0 0 0 -0 O O O 0 0
AB/SK 4 0 O 0 -0 o o0 O O O O O 0 0
AB/SK 5 0 O 0 O o 0 0 O -0 O O O 0 0
AB/SK 6 0 O 0 -0 o 00 0 -0 -0 0 O 0 0
AB/SK 7 0 O 0 -0 o o o0 0 0 O 0 O 0 0
AB/SK 8 -0 O o o0 0 0 0 0 O -0 -0 O -0 0
AB/SK 9 -0 0 o 0 0 0 -0 -0 O 0 0 0
AB/SK 10 o 0 -0 O 1 0 0 0 -0 1 0 0
AB/SK 11 -7 8 -11 8 -7 -8 9 -9 -6 -8 -13 -11 -9 2
AB/SK 12 4 -6 -1 -1 -1 -7 -1 -1 -6 -7 -8 -7 -7 1
AB/SK 13 4 5 8 9 6 -8 -7 -10 -7 -7 -12 -7 -7 2
AB/SK 14 4 3 5 -10 -7 -8 -7 -10 -7 -6 -9 -6 -7 2
AB/SK 15 3 4 6 9 -7 9 -7 9 -7 -8 -9 -6 -7 2
AB/SK 16 4 5 6 -10 -9 -10 8 -10 -8 -9 -10 -7 -8 2
AB/SK 17 5 5 -7 -11 -10 11 9 -8 -10 -8 -9 -5 -8 2
AB/SK 18 -1 60 65 18 46 8 -46 12 26 51 57 16 27 32
AB/SK 19 -1 55 58 75 41 16 -32 7 58 46 67 19 34 32
AB/SK 20 -2 54 57 88 47 -9-16 6 82 42 60 13 35 36
AB/SK 21 -4 58 5 73 51 15-19 -3 93 41 53 16 36 34
AB/SK 22 100 81 36 87 2 5-10 1 60 38 54 18 30 30
AB/SK 23 1 48 46 50 46 2-17 -2 54 39 37 11 26 25
AB/SK 24 -5 47 34 47 59 -3-19 10 50 36 37 7 25 26
AB/SK 25 -6 48 39 67 48 -11-29 2 8 30 29 4 25 35
AB/SK 26 -2 44 36 (/7 14 ogsE] O 72 20 26 2 20 35
AB/SK 27 -9 29 44 38 0 83-23 2 8 36 27 2 13 22
AB/SK 28 -14 37 32 24 -31 -27@sE -7 32 27 26 -1 5 30
AB/SK 29 -9 39 38 43 8 10-33 -16 13 17 23 -2 11 23
AB/SK 30 -11 37 23 31 -17 4 -28 -25 45 21 12 -3 8 24
AB/SK 31 -15 31 21 33 5 -25 44 -10 25 16 10 -7 4 24



Table S2 (CFM).

Province Experiment Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Y2009 YSTD

AB/SK 32 1 1 3 21 36 30 20 18 21 8 4 1 13 12
AB/SK 33 3 6 12 29 41 36 29 26 28 13 14 5 19 13
AB/SK 34 3 6 12 30 41 36 29 26 29 14 15 5 20 13
AB/SK 35 15 20 32 80 88 82 79 74 74 49 30 19 51 29
AB/SK 36 0 1 5 9 9 12 9 8 9 3 &5 1 6 4
AB/SK 37 1 2 7 12 13 16 12 11 14 S5 8 2 8

AB/SK 38 1 3 9 18 19 23 17 17 17 8 9 2 11 7
AB/SK 39 3 3 11 22 27 32 23 17 25 12 13 3 15 10
AB/SK 40 6 6 14 26 29 35 30 21 30 16 17 5 19 10
AB/SK 41 8 8 16 29 36 36 32 25 33 19 23 8 22 11
AB/SK 42 -7 8 11 6 -3 4 6 -6 -3 -7 -13 -11 -7 3
AB/SK 43 4 S5 -7 -2 -2 -1 -3 -3 -1 5 -1 -7 -4 2
AB/SK 44 4 5 -7 -1 1 3 0 -4 2 -4 -8 -6 -3 4
AB/SK 45 3 -2 -2 2 6 7 4 2 5 -2 -6 -5 0 4
AB/SK 46 -1 3 -0 6 10 13 10 3 10 -0 -2 -4 3 6
AB/SK 47 1 -1 1 8 13 1512 6 12 2 -0 -3 5 6
AB/SK 48 0 -0 4 10 16 14 15 10 14 3 3 -0 7 6
AB/SK 49 0r 61 70 89 55 1941 -6 88 57 48 13 37 40
AB/SK 50 6. 56 66 86 23 7 -2 13 97 A4A0mw¥] 23 45 41
AB/SK 51 1" 57 5 60 37 -0 -8 17 49 57 99 20 37 32
AB/SK 52 -3 61 55 27 16 27 -4 34@wEl 47 76 18 40 37
AB/SK 53 11° 85 55 45 74 49 -9 19 79 48 82 42 45 28
AB/SK 54 15 60 71 83 47 34 31 29 50 52 93 37 50 23
AB/SK 55 -1 47 60 80 56 43 4 29 84 62 776 18 46 29
AB/SK 56 -6 52 53 52 1 12 -22 10@gME] 26 38 8 27 34
AB/SK 57 -2 51 41 57 24 -2-32 21 62 31 951 7 26 29
AB/SK 58 -5 42 44 50 34 -12 0 1 41 40 47 15 25 23
AB/SK 59 -11° 50 55 71 30 16 -28 3 59 40 51 8 29 31
AB/SK 60 1 55 54 44 25 6 -7 -0 62 32 56 26 30 25
AB/SK 61 -0 44 56 62 44 19-23 8 66 41 52 25 33 27
AB/SK 62 -4 39 28 44 2 10 -7 12] 57 44 39 11 23 22



Table S3 (MCMC).

Province Experiment Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Y2009 YSTD

ON 1 o 0 0 0 000 O OO O O 0 0
ON 2 0 -0 0o 0 00 0O 0 0O 0 O 0
ON 3 o 0 0 0 -0 00 0O 0O O O 0 0
ON 4 o0 0 0O 0 00 - 0 0 0 0O 0 0
ON 5 o 0 0 0 -0 00 -0 0 0 -0 0 0 0
ON 6 o 0 0 0 -0 0- -0-0 0 0 0 0 0
ON 7 o 0 0 0O 0 0- -0 0 0 0O 0O 0 0
ON 8 0 0 00 000 0 0 0 0 -0 -0 0
ON 9 0 0 -0 0 0 00 0 0 0 1 -0 0
ON 10 0 1 0 -0 0 0 0 0 O 0 0
ON 11 16 -19 -16 -18 -18 -18 -17 -14 -17 -18 -18 -15 -17 1
ON 12 8 7 -5 -1 11 711 316 14 -7 11 9 4
ON 13 2 8 4-11 -8 1 -7 6 4 -5 -1 -5 3 5
ON 14 2 7 3-0 7 -1 -7 4 -4 5 -1 5 4 4
ON 15 2 2 2 5 5 11 -1 -4 -2 1 -7 2 3
ON 16 2 3 -1 4 4 0-1 2 4 -3 0 -6 -3 2
ON 17 2 3 3 4 4 2 2 3 4 5 3 -7 3 1
ON 18 i 177 140 [EECIRVINE] 120 199Kyl 105 157 T EE
ON 19 e 137 119 A N 86 15 45 87 12 79 57
ON 20 o1 94T 94 76 49 15U o3 S6EELIEEE] 94 40
ON 21 68 GOJEPLENG 55 24 -10FEN 47 4c|FEEJFYEl 78 S0
ON 22 10 23 50 4 -17 79 49 34 66 46 40 30
ON 23 27 28 65 46 21 13 -13 65 53 21 62 43 34 27
ON 24 8 12/ 85 23 2 -13-15 50 34 14 41 38 21 23
ON 25 o7 s7FEY 95 -26|fH o el 14 FEE 64 66
ON 26 80 SSfEEl] 77 -17 -15 -4 71K 23 67 94 59 50
ON 27 o4 7gfFk 78 60 56 -10fFEN 77 37|FELEENY 85 46
ON 28 57, 55JF¥E] 57 68 35 -26[ER] 32 4 fPEEEY 1 s
ON 29 3 10 68 41 39 5-25 69 50 29 56 32 31 29
ON 30 16 16 56 36 17 -16 -17 60 54 15 56 36 28 27
ON 31 8 4 52 10 4 -13-14 48 40 6 25 31 16 23



Table S4 (CFM).

Province Experiment Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Y2009 YSTD
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