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Figure S1. Figure 1 from the paper but with the threshold for the nighttime solar zenith angle is

changed to 95°.
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Figure S2. Figure 2 from the paper but with the threshold for the nighttime solar zenith angle is
changed to 95°.
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Figure S3. Nighttime mean and monthly averaged relative contribution of the reaction H+O,+M —
source of HO;

HO»,+M to the total

HO,.
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Figure S4. Nighttime mean and monthly averaged relative contribution of the reaction OH+O3; —
0,+HO; to the total source of HO; in equilibrium areas. White color indicates nonequilibrium areas of
HO..
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Figure S5. Nighttime mean and monthly averaged relative contribution of the reaction H,O,+OH —
H,O+HO, to the total source of HO, in equilibrium areas. White color indicates nonequilibrium areas
of HO..
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Figure S6. Nighttime mean and monthly averaged relative total contribution of all other reactions
(H20,+O —» OH+HO,, CHO+0O, — HO,+CO, and CH3;0+0O, —» CH,0+HO,) to the total source of
HO; in equilibrium areas. White color indicates nonequilibrium areas of HO,.
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Figure S7. Nighttime mean and monthly averaged relative contribution of the reaction HO,+O —

OH+O0, to the total sink of HO, in equilibrium areas. White color indicates nonequilibrium areas of

HO;.
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Figure S8. Nighttime mean and monthly averaged relative contribution of the reaction HO,+O3; —
OH+20; to the total sink of HO; in equilibrium areas. White color indicates nonequilibrium areas of
HO..
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Figure S9. Nighttime mean and monthly averaged relative contribution of the reaction NO+HO, —
NO,+OH to the total sink of HO; in equilibrium areas. White color indicates nonequilibrium areas of
HO..
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Figure S10. Nighttime mean and monthly averaged relative total contribution of the reactions OH+HO;
— H,0+0,, H+HO,; — 20H, H+HO,; — H,0+0, and H+HO, — H,+0, to the total sink of HO, in
equilibrium areas. White color indicates nonequilibrium areas of HO,.
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Figure S12. Nighttime mean and monthly averaged relative contribution of the reaction H+O3; —
OH+0 to the total source of OH in equilibrium areas. White color indicates nonequilibrium areas of
OH.
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Figure S17. Nighttime mean and monthly averaged relative contribution of the reaction H+HO, —

20H to the total source of OH in equilibrium areas. White color indicates nonequilibrium areas of OH.



all other OH sources
Februar

March

1073, 10734

0.0028
0.0024

‘too
‘185
a0k

2753

90
85 ]
80 107%
75

10724 0.0020

0.0016

; 70 1702 0.0012
1014 10! :—'t'
65 /165 0.0008
60 ‘160

0.0004

10°% > 10°% 155 0.0000
-90 -60 -30 0 30 60 90 -9 —60 -30 0

-

N 2%

-§
| |

10734 1073

90 90 0.0028

1 85 85 0.0024

1077 80 1072 / g0 £ 0.0020

75 758 0.0016

Lo LI 70£ | 00012
65 65<

0.0008

60 60

55

0.0004

e R

o] 55 0
10730 -60 -30 0 30 60 90 10790 —-60 -30 0 0.0000

September

[ I BN e BN D

30 60 90
1073, 1073y ;
/— 90 v 90 0.0028
1Z
/ - - 85 1 85 0.0024
/ ] !
‘/- 1072 80 1077 80k 0.0020
1Z -
/ - 75 I 758 0.0016
17
/ - ] 70 v 702 0.0012
/ 101 10719 £
/‘ 65 % 65 0.0008
/ i ] 60 % 60 0.0004
; 0 55 037 55
- 60 90 10790 90 10790 o0 0.0000
10- October 10-3-, November 10-3, December
90 90 0.0028
- 1 85 85 0.0024
] B 1
@ 10 102 80 1072 80 E 0.0020
¢ 75 758 0.0016
5 3
E10 10-13 0 ol 702 0.0012
w 1 q —
& 65 65< 0.0008
] 60 ] 60 0.0004
03 03 55 03 55
10%7 10°4 => 10% A 0.0000

-60 =30 0 30 -60 =30 0 30 -60 =30 0 30
Latitude Latitude Latitude

Figure S18. Nighttime mean and monthly averaged relative total contribution of all other reactions
(H0,#0 — OH+HO,, H +NO, — OH+NO, O('D)+H,0 — 20H, O(‘D)+H, — H+OH, and
CH4+O(*D) — CH3+OH) to the total source of OH in equilibrium areas. White color indicates
nonequilibrium areas of OH.



)
3 2%
.
]

October

-60 -30 0 30
Latitude

10734

10723

10713

1073+
10-23

10-13

10-3-
10-23

1013

10-3-
1023

10713

10°3
-90

1005
-90 -60 -30 0

10
-90 -60 -30 O

1003
-9 -60 -30 0 30
Latitude

Februar

10734

90
85

v
80 10_2:/

75
70
65
60

55 1093
90 0 "

1073

920
85

80 107?

75
70
65
60

101

55 g0
30 O S ——

10—12/
Z

September

90
tas
180
;75§
‘708
|
165
160
/55

-60 -30 0 30
Latitude

90
85
80k
758
708
=
65<
60
55

10-3-
90 .
o . 185
80 10-25i 805
75 75§
70 ] >4
10197 2
o . 65<
. 60
o 55
90 A ——— 0
November . e ernbar
90 .
0 ] 85
80 10723 "
o 75§
70 ¥ o
o 65<
. 60
20 55
90 _%0 D

HEENT 42 ThEEE s 88909 ThEE s 8Z8Z%00%0 0 0 ToeEm

0.90
0.75
0.60
0.45
0.30
0.15

0.00

0.90
0.75
0.60
0.45
0.30
0.15

0.00

0.90
0.75
0.60
0.45
0.30
0.15

0.00

0.90
0.75
0.60
0.45
0.30
0.15
0.00

Figure S19. Nighttime mean and monthly averaged relative contribution of the reaction OH+O —
H+0, to the total sink of OH in equilibrium areas. White color indicates nonequilibrium areas of OH.
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Figure S20. Nighttime mean and monthly averaged relative contribution of the reaction OH+CO —
H+CO; to the total sink of OH in equilibrium areas. White color indicates nonequilibrium areas of OH.
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Figure S25. Figure 5 from the paper but with the threshold for the nighttime solar zenith angle is

changed to 95°.
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Figure S26. Figure 6 from the paper but with the threshold for the nighttime solar zenith angle is

changed to 95°.
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Figure S28. The examples of height-dependence of Crityo, and Critgy.



