
gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

Zero throughout domain
kg/m2/s

Zero throughout domain
kg/m2/s

Zero throughout domain
kg/m2/s

Zero throughout domain
kg/m2/s

Undefined throughout domain
unitless

Undefined throughout domain
unitless

EmisALD2_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0.0 0.6 1.2 1.8
kg/m2/s 1e 11

0.0 0.6 1.2 1.8
kg/m2/s 1e 11

1.5 0.0 1.5
kg/m2/s 1e 12

4 0 4
kg/m2/s 1e 14

0.8813 0.9407 1.0000 1.0673 1.1347
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisALK4_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0 2 4 6
kg/m2/s 1e 12

0 2 4 6
kg/m2/s 1e 12

1.5 0.0 1.5
kg/m2/s 1e 12

4 0 4
kg/m2/s 1e 14

0.618 0.809 1.000 1.309 1.619
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisALK6_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0.0 2.5 5.0 7.5
kg/m2/s 1e 14

0.0 2.5 5.0 7.5
kg/m2/s 1e 14

6 0 6
kg/m2/s 1e 19

6 0 6
kg/m2/s 1e 21

0.999934 1.000000 1.000066
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisBCPI_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0 1 2 3
kg/m2/s 1e 13

0 1 2 3
kg/m2/s 1e 13

2.5 0.0 2.5
kg/m2/s 1e 18

2.5 0.0 2.5
kg/m2/s 1e 20

0.999934 1.000000 1.000066
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisBCPO_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0.0 1.5 3.0
kg/m2/s 1e 13

0.0 1.5 3.0
kg/m2/s 1e 13

2 0 2
kg/m2/s 1e 18

4 0 4
kg/m2/s 1e 20

0.99995804 1.00000000 1.00004196
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisBENZ_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0.0 0.8 1.6 2.4
kg/m2/s 1e 14

0.0 0.8 1.6 2.4
kg/m2/s 1e 14

1.5 0.0 1.5
kg/m2/s 1e 19

2.5 0.0 2.5
kg/m2/s 1e 21

0.99995703 1.00000000 1.00004303
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisC2H2_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0.0 2.5 5.0 7.5
kg/m2/s 1e 13

0.0 2.5 5.0 7.5
kg/m2/s 1e 13

4 0 4
kg/m2/s 1e 18

8 0 8
kg/m2/s 1e 20

0.99995553 1.00000000 1.00004447
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisC2H4_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0.0 1.5 3.0 4.5
kg/m2/s 1e 12

0.0 1.5 3.0 4.5
kg/m2/s 1e 12

1.5 0.0 1.5
kg/m2/s 1e 17

8 0 8
kg/m2/s 1e 21

0.99995261 1.00000000 1.00004745
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisC2H6_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0.0 0.4 0.8 1.2
kg/m2/s 1e 11

0.0 0.4 0.8 1.2
kg/m2/s 1e 11

3 0 3
kg/m2/s 1e 17

2 0 2
kg/m2/s 1e 20

0.99995822 1.00000000 1.00004184
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisC3H8_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

Zero throughout domain
kg/m2/s

Zero throughout domain
kg/m2/s

Zero throughout domain
kg/m2/s

Zero throughout domain
kg/m2/s

Undefined throughout domain
unitless

Undefined throughout domain
unitless

EmisCH2O_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0.0 1.5 3.0
kg/m2/s 1e 12

0.0 1.5 3.0
kg/m2/s 1e 12

2.5 0.0 2.5
kg/m2/s 1e 17

4 0 4
kg/m2/s 1e 19

0.99995613 1.00000000 1.00004387
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisCO_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

Zero throughout domain
kg/m2/s

Zero throughout domain
kg/m2/s

Zero throughout domain
kg/m2/s

Zero throughout domain
kg/m2/s

Undefined throughout domain
unitless

Undefined throughout domain
unitless

EmisEOH_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0.0 0.5 1.0 1.5
kg/m2/s 1e 13

Zero throughout domain
kg/m2/s

1 0 1
kg/m2/s 1e 13

4 0 4
kg/m2/s 1e 15

Zero throughout domain
unitless

Zero throughout domain
unitless

EmisHCOOH_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0.0 0.6 1.2 1.8
kg/m2/s 1e 11

0.0 0.6 1.2 1.8
kg/m2/s 1e 11

2 0 2
kg/m2/s 1e 13

2 0 2
kg/m2/s 1e 14

0.9433 0.9716 1.0000 1.0301 1.0602
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisHNO3_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

Zero throughout domain
kg/m2/s

Zero throughout domain
kg/m2/s

Zero throughout domain
kg/m2/s

Zero throughout domain
kg/m2/s

Undefined throughout domain
unitless

Undefined throughout domain
unitless

EmisMEK_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

Zero throughout domain
kg/m2/s

Zero throughout domain
kg/m2/s

Zero throughout domain
kg/m2/s

Zero throughout domain
kg/m2/s

Undefined throughout domain
unitless

Undefined throughout domain
unitless

EmisMOH_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0.0 0.8 1.6 2.4
kg/m2/s 1e 14

0.0 0.8 1.6 2.4
kg/m2/s 1e 14

5 0 5
kg/m2/s 1e 19

8 0 8
kg/m2/s 1e 21

0.9999281 1.0000000 1.0000719
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisNH3_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0.0 2.5 5.0 7.5
kg/m2/s 1e 12

0.0 2.5 5.0 7.5
kg/m2/s 1e 12

1.5 0.0 1.5
kg/m2/s 1e 13

2 0 2
kg/m2/s 1e 14

0.99382 0.99691 1.00000 1.00311 1.00622
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisNO2_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0.0 2.5 5.0 7.5
kg/m2/s 1e 13

0.0 2.5 5.0 7.5
kg/m2/s 1e 13

2.5 0.0 2.5
kg/m2/s 1e 14

3 0 3
kg/m2/s 1e 15

0.97552 0.98776 1.00000 1.01255 1.02510
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisNO_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0 1 2 3
kg/m2/s 1e 11

0 1 2 3
kg/m2/s 1e 11

2.5 0.0 2.5
kg/m2/s 1e 12

2.5 0.0 2.5
kg/m2/s 1e 13

0.7283 0.8641 1.0000 1.1866 1.3731
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisO3_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0.0 0.5 1.0 1.5
kg/m2/s 1e 13

0.0 0.5 1.0 1.5
kg/m2/s 1e 13

4 0 4
kg/m2/s 1e 19

1.5 0.0 1.5
kg/m2/s 1e 20

0.999934 1.000000 1.000066
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisOCPI_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0.0 0.5 1.0 1.5
kg/m2/s 1e 13

0.0 0.5 1.0 1.5
kg/m2/s 1e 13

4 0 4
kg/m2/s 1e 19

1.5 0.0 1.5
kg/m2/s 1e 20

0.999934 1.000000 1.000066
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisOCPO_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0.0 0.4 0.8 1.2
kg/m2/s 1e 14

0.0 0.4 0.8 1.2
kg/m2/s 1e 14

4 0 4
kg/m2/s 1e 19

4 0 4
kg/m2/s 1e 21

0.9999339 1.0000000 1.0000662
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmispFe_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0 3 6 9
kg/m2/s 1e 13

0 3 6 9
kg/m2/s 1e 13

2.5 0.0 2.5
kg/m2/s 1e 18

1.5 0.0 1.5
kg/m2/s 1e 19

0.99995059 1.00000000 1.00004947
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisPRPE_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0.0 0.4 0.8 1.2
kg/m2/s 1e 11

0.0 0.4 0.8 1.2
kg/m2/s 1e 11

2 0 2
kg/m2/s 1e 16

5 0 5
kg/m2/s 1e 18

0.9999336 1.0000000 1.0000664
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisSO2_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0.0 1.5 3.0 4.5
kg/m2/s 1e 13

0.0 1.5 3.0 4.5
kg/m2/s 1e 13

6 0 6
kg/m2/s 1e 18

1.5 0.0 1.5
kg/m2/s 1e 19

0.999934 1.000000 1.000066
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisSO4_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0.0 0.8 1.6 2.4
kg/m2/s 1e 13

0.0 0.8 1.6 2.4
kg/m2/s 1e 13

1 0 1
kg/m2/s 1e 18

2.5 0.0 2.5
kg/m2/s 1e 20

0.99996358 1.00000000 1.00003648
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisSOAP_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0.0 0.6 1.2 1.8
kg/m2/s 1e 13

0.0 0.6 1.2 1.8
kg/m2/s 1e 13

1 0 1
kg/m2/s 1e 18

2.5 0.0 2.5
kg/m2/s 1e 20

0.99995756 1.00000000 1.00004244
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisTOLU_Ship (Apr2019)



gcc.14.5.0-rc.0 (Ref)
4.0x5.0

gcc.14.7.0-rc.0 (Dev)
4.0x5.0

Difference
Dev - Ref, Dynamic Range

Difference
Dev - Ref, Restricted Range [5%,95%]

Ratio 
Dev/Ref, Dynamic Range

Ratio 
Dev/Ref, Fixed Range

0 1 2 3
kg/m2/s 1e 13

0 1 2 3
kg/m2/s 1e 13

1.5 0.0 1.5
kg/m2/s 1e 18

2 0 2
kg/m2/s 1e 20

0.99995756 1.00000000 1.00004244
unitless

0.50 0.75 1.00 1.50 2.00
unitless

EmisXYLE_Ship (Apr2019)
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