
0 10 20 30 40 50 60 70

5e
−

04
5e

−
03

5e
−

02
5e

−
01

J(
xn )

J(
xb )

●
●

●
●

●

●
●

●
●

●
●

●●
●●

●●●
●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

(a)

● L−BFGS−B
Lanczos−CG

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●●

●●

●
●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●●

●
●

0 10 20 30 40 50 60 70

0.
00

1
0.

00
5

0.
05

0
0.

50
0

||∇
J(

xn )||
/||

∇
J(

xb )||

(b)

● L−BFGS−B
Lanczos−CG

0 10 20 30 40 50 60 70

20
0

50
0

10
00

20
00

rmse$iteration

R
M

S
E

(m
ol

 k
m

−2
 h

−1
)

●●

●

●

●

●●
●

●

●

●●●
●

●●●●
●

●●
●

●
●●●

●
●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

(c)

● L−BFGS−B
Lanczos−CG

Iteration

Case 1


