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1.1 Advanced Meteorological Imager (AMI)

GK-2A2| AMI MM & 16740 MES 74X QUCE 3 XL 0.5km, 1, 2, 49 22 1km,
LIHA] M 22 2kme| St =S XLt SHLEE S AB/AHISIS| Him&= H20|M 2fold

% Qirt
H 2 AMI, ABI, AHI =4l n}%EH(Center wavelength)
Center wavelength (um)

AMI (Resolution) | ABI AHI
1 blue 0.47 (1km) | 047 0.46
2 green 0.511 (1km) | 0.51
3 red 0.64 (0.5km) | 0.64 0.64
4 0.856 (1km) | 0.865 0.86

5 1.38 (2km) | 1.378
6 1.61 (2km) | 161 1.6
| 2.25 2.3
7 3.830 (2km) | 3.90 3.9
8 6.241 (2km) | 6.185 6.2
9 6.952 (2km) | 6.95 7.0
10 7.344 (2km) | 7.34 73
11 8.592 (2km) | 8.50 8.6
12 9.625 (2km) | 9.61 9.6
13 10.403 (2km) | 10.35 104
14 11.212 (2km) | 11.2 11.2
15 12.364 (2km) | 123 123
16 13.31 (2km) | 13.3 13.3
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1.1 Level 1B X5 3 34
GK-2A L1B Xt=9| mt HAI2 NetCDF40|H, =& XH= ncO|Ct ItLo| LHE FERE= IAH

Variables1} Global Attributes2 8|0 A2, £E3| Variables2| image_pixel_valuestj=
BEYO|E7H TUER NI =0 UCH

Global Attributes®@} VariablesOf CHSE MM HE

rir
N

b2y M-22f M-30f 7| X =|0f RUCH.

a2 4 M| 2AS Level 1B Xtr9o| £

NetCDF4

Root Group

— Global Attributes

satellite_name [text]
total pixel data size [uint32]
T [floatsd]
earth ellipsoid center X 3]
—— Variables Attribute
[uint15] channel name  [text]
image pixel values X : ;
(M) detector side  [uintg]
brightness_object avoidance  [uint32]

1.2 A5 FH

NetCDF4 It ol Attribute?t Variable2 CHSH XtE HE{(Data Type)Z2 =XjT o= QULL.
GK-2A L1B mtQ LfFO| Atz HEf= H 60 7|M [0 UCH

7 6 HM2|Qt2|d 2AT Level 1B NetCDF4 uto| Xtz YEH(Data Type)

Format Data Type Format Data Type

uint8 8bit unsigned integer float64 64bit floating point
uintl6 16bit unsigned integer text text format

uint32 32bit unsigned integer format x [M,N] Array form data

_‘IO_



2. Level 1B XI& &Ml - Global Attributes

H 7 HE|Qt|d 2AS Level 1B XI& AHM|: Global Attributes

Information

Type No Global Attribute Name Format Description and Example
General 1 |satellite_name text Name of Satellite (ex) GK-2A
2 |instrument_name text Name of Instrument (ex) AMI
3 | data_processing_center text Name of Processing Station Center (ex) SOC or NMSC
4 | data_processing_mode text |Data processing mode (ex) operation, reprocessing
. - Channel spatial resolution [km]
5 | channel_spatial_resolution text | CH 1:1km, CH_2:1km, CH_3:0.5km, CH_4:1km, CH_5~16:2km (ex) 0.5
6 | channel_center_wavelength text Channel center wavelength [um] (ex) 0.47
2 : This time corresponds to OBT time of 1st swath/ 1st packet.
0| SeneaasE IRL i XU | These are applied to folder/filename name. (ex) yyyymmdd_hhmnss
Planned observation starting time of the whole image of event file in
8 | mission_reference_time text UTC (00000000_000000 if event data not matched)
(ex) yyyymmdd_hhmnss
) P This corresponds to time which Level 1B data are generated.
9 |file_generation_time text () yyyymmdd.hhmnss
10 |file_name text NetCDF file name (ex) gk2a_ami_lelb_vi004_fd010ge_yyyymmddhhmn.nc
11 |file_format_version text File format version (ex) 1.0.0_yyyymmdd
Identifies version of the operational software used to create this
12 | geometric_correction_sw_version text output
(ex) 1.0.0_yyyymmdd
13 | star_catalog_version text | Star catalog version (ex) 1.0.0_yyyymmdd
14 | landmark_catalog_version text |Landmark catalog version (ex) 1.0.0_yyyymmdd
Data 1 |total_pixel_data_size uint32 |Total pixel data size [byte] (ex) 96800000
2 | number of total_swath uint8 '(I'e?(t)algNourme((e)rr %1‘3 L1A Swaths for the complete L1B output
3 | number_of_columns uint32 | Number of image pixel columns (ex) 22000
4 | number_of_lines uint32 | Number of image pixel lines (ex) 22000
Observation 1 |observation_mode text Scene Imaging Mode (ex) FD or ELA or LA or Moon
2 | observation_start_time float64 | Observation start time [sec] (ex) 1.28178413000E+08
3 | observation_end_time float64 | Observation end time [sec] (ex) 1.28178413000E+08
UTC Synchronization time in OBT data file which was used for
4 | time_synchro_utc floaté4 | processing the current time
(ex) 1.28178413000E+08
5 |time_synchro_obt float64 82)—bf)ggbtglr:&g&r);ejggndmg to ‘Time Synchronization in UTC
Projection 1 | projection_type text | Projection type (ex) GEOS
2 |sub_longitude float64 |Longitude of Sub Satellite Point [radian] (ex) 128.2
3 |cfac float64 | Column scaling factor
4 | Ifac float64 |Line scaling factor
5 | coff float64 | Column offset
6 |loff float64 |Line offset
7 | nominal_satellite_height floaté4 | Nominal Satellite Height [meter] (ex) 42164000.0
8 | earth_equatorial_radius float64 |Earth Semi-major axis [meter]
9 |earth_polar_radius float64 |Earth Semi-minor axis [meter]
L float64 |Earth ellipsoid center coordinates in ECEF [meter]
10 | earth_ellipsoid_center x 3] |(ex) [00, 0.0, 0.0]
11 |image_upperleft latitude float64 | (130500855000080.5. if not svaliable)
12 |image_upperleft_longitude floats4. | (1200 003660000600 if et avaluble)
13 | image_lowerright_latitude float64 {ﬁ%%%dg&%égﬁéog'ée:f I?]t(i)iugsai[lra‘atﬂgn]
14 | image_lowerright_longitude float64 ﬂ%%%&g%%%&o%e!f Igg%ig%(;ﬁagﬁe?ian]
15 |image_center_latitude floaté4 |Image center latitude [radian] (-100000000000000.0 if not available)
16 |image_center_longitude floaté4 |Image center longitude [radian] (-100000000000000.0 if not available)
; Image upperleft pixel location in GEOS coordinate [radian]
17 | image_upperleft x floatb4 | 166000000000000.0 if not available)
; Image upperleft pixel location in GEOS coordinate [radian]
18 |image_upperleft y floated | (1150000000000000.0 if not available)
. . Image lowerright pixel location in GEOS coordinate [radian]
19 |image_lowerright x floatéd | 10000000000000.0 if not available)
. . Image lowerright pixel location in GEOS coordinate [radian]
20 |image_lowerright y float64 | 166000000000000.0 if not available)
21 |resampling_kernel_type text |Resampling kernel type (ex) BICUBIC, BILINEAR, SINC, ...

_‘I‘I_



3. Level 1B XI& &AMl - Variables

H 8 HME|ot2]d 2AT Level 1B X} & %4HM|: Variables

Information

Tvpe No Variable Name Attribute Name Format Description and Example
Data uintl6 |pixel value including 2-bits data quality flag. (format
1 |image_pixel_values X depends on number of image lines M and image
[M,N] [columns N)
1-1 channel_name text |(ex) VIOO4, or VIOOS5, or .., or IR133
1-2 detector_side uint8 |Detector Side (ex) 1 or 2
1-3 number_of_total_pixels | uint32 |Number of total pixels (ex) 484000000
1-4 number_of_error_pixels | uint32 |Number of error pixels
1-5 max_pixel_value uintle |Maximum pixel value
1-6 min_pixel_value uintleé |Minumum pixel value
1-7 average_pixel_value float64 | Average of all pixel values
1-8 stddev_pixel_value float64 |Standard deviation of all pixel values
~ number_of_total_bits_p| . full size of a pixel including data quality flag
1-9 er_pixel uint8 | (&) 16 [bit]
} number_of_data_quality | . Number of data quality flag (DQF) bits per pixel
1-10 _flag_bits_per_pixel uint8 (ex) 2 [bit]
1-11 number_of_valid_bits_p uint8 number of valid pixel bits per pixel: max. 14 bits
er_pixel (ex) 14 or 13 or 12 or 11 [bit]
1-12 giantg_quallty_flag_mea text |Explanation of DQF meaning
B ground_sample_distan Ground sample distance EW [radian]
1-13 Ce_ew float64 | o) 0.000028
1-14 géo#Snd_sample_dlstan float64 | Ground sample
] rightness object avoidance swaths (format depends
uint8 brigh bj id hs (f depend
2 | brightness_object_avoidance % [N] on the number of BOA swaths, N)
(ex) [3,5,...,17,20]
Geometric 1 |sc_position None
1-1 sc_position_first_pixel fl)?a[gfi4 Spacecraft position in ECEF at first pixel [meter]
1-2 sc_position_center_pixel fl)((ja[t36]4 Spacecraft position in ECEF at center pixel [meter]
1-3 sc_position_last_pixel fI)(()a[ng]4 Spacecraft position in ECEF at last pixel [meter]
1-4 sc_zenith_angle float64 | Spacecraft zenith angle at image center [radian]
1-5 sc_azimuth_angle float64 | Spacecraft azimuth angle at image center [radian]
2 | sun_position None
L float64 e -
2-1 sun_position_ecef x B3] Sun position in ECEF at center pixel [meter]
2-2 sun_zenith_angle float64 |Sun zenith angle at image center [radian]
2-3 sun_azimuth_angle float64 |Sun azimuth angle at image center [radian]
3 | moon_position None
3-1 moon_position_ecef fl)?a[t36]4 Moon position in ECEF at center pixel [meter]
INR ; measurement type for navigation filter
Performance 1 |nav_measurement_ty pe uint8 (ex) O:STAR or 1:LANDMARK
; Average residual EW of all second stars of
2 | nav_average_residual_ew float64 back-to-back during this scene
; Average residual NS of all second stars of
3 | nav_average_residual_ns float64 back-to-back during this scene
. . Number of INR performance stars (second stars of
4 | number_of_inr_performance uint32 back-to-back) during this scene
g : float64 | Measurement time of INR performance stars (second
5 |nav_inr_perfornamce_time x [N] [stars of back-to-back) [sec]
float64 Residual EW for second stars of back-to-back
6 | nav_residual_ew x [N] (format depends on the number of second stars of
back-to-back, N)
float64 Residual NS for second stars of back-to-back
7 | nav_residual_ns % [N] (format depends on the number of second stars of
back-to-back, N)
float64 Max roll attitude after INR performance star (format
8 | nav_max_att_roll % [N] depends on the number of second stars of
back-to-back, N)
Max pitch attitude after INR performance star
float64
9 | nav_max_att_pitch x [N] (format depends on the number of second stars of

back-to-back, N)

_‘|2_



10

nav_max_att_yaw

float64
x [N]

Max yaw attitude after INR performance star (format
depends on the number of second stars of
back-to-back, N)

11

nav_min_att_roll

float64
x [N]

Min roll attitude after INR performance star (format
depends on the number of second stars of
back-to-back, N)

12

nav_min_att_pitch

float64
x [N]

Min pitch attitude after INR performance star
(format depends on the number of second stars of
back-to-back, N)

13

nav_min_att_yaw

float64
x [N]

Min yaw attitude after INR performance star (format
depends on the number of second stars of
back-to-back, N)

14

nav_average_att_roll

float64
x [N]

Average roll attitude after INR performance star
(format depends on the number of second stars of
back-to-back, N)

15

nav_ average_att_pitch

float64
x [N]

Average pitch attitude after INR performance star
(format depends on the number of second stars of
back-to-back, N)

16

nav_ average_att_yaw

float64
x [N]

Average yaw attitude after INR performance star
(format depends on the number of second stars of
back-to-back, N)

17

nav_stddev_att_roll

float64
x [N]

Standard deviation of roll attitude after INR
performance star (format depends on the number
of second stars of back-to-back, N)

18

nav_stddev_att_pitch

float64
x [N]

Standard deviation of pitch attitude after INR
performance star (format depends on number of
second stars of back-to-back, N)

19

nav_stddev_att_yaw

float64
x [N]

Standard deviation of yaw attitude after INR
performance star (format depends on number of
second stars of back-to-back, N)

Star 1 | number_of vis_stars uint32 |Number of visible stars during this scene.
float64 Visible star measurement time [sec] for second star
2 | vis_star_measure_time x [N] of bhack—to—lgack fstar observation (format depends
on the number of stars, N)
] ] float64 Visible star's spectral radiance [W/m2/sr/um] for
3 | vis_star_spectral_radiance x [N] second star of back-to-back star observation (format
depends on the number of stars, N)
q Right Asc?nsion (EVV():I angle of fmeakszurked \k/)IS kstar in
. . . oat64 |radians for secon star o ack-to-back  star
4 | vis_star_right_ascension x [N] |observation. (format depends on the number of stars,
N)
Declination (NS) angle of measured VIS star in
fl d f f  back-to-back
. L oat64 |radians for secon star © ack-to-bac star
5 |vis_star_declination x [N] |observation. (format depends on the number of stars,
N
float64 Azimuth(EW) Residuals for Visible Stars in radians
6 |vis_star_residual_ew x [N] for second star of back-to-back star observation.
(format depends on the number of stars, N)
float64 Elevation(NS) Residuals for Visible Stars in radians
7 | vis_star_residual_ns x [N] for second star of back-to-back star observation.
(format depends on the number of stars, N)
8 | number_of_ir_stars uint32 |Number of IR stars during this scene.
: : float64 |IR star measurement time [sec] (format depends on
Ir_star_measure_time x [N] [the number of stars, N)
- . float64 |IR star's spectral radiance [mW/m2/sr/cm-1] (format
10 |ir_star_spectral_radiance x [N] |depends on the number of stars, N)
. . . floaté4 |Right Ascension (EW) angle of measured IR star in
11 |ir_star_right ascension x [N] |radians. (format depends on the number of stars, N)
- - float64 | Declination (NS) angle of measured IR star in
12 |ir_star_declination x [N] |radians. (format depends on the number of stars, N)
- . float64 | Azimuth(EW) Angle of Measured IR Star in radians.
13 |ir_star_residual_ew x [N] |(format depends on the number of stars, N)
. . float64 | Elevation(NS) Angle of Measured IR Star [radian].
14 |ir_star_residual_ns x [N] |(format depends on the number of stars, N)
Landmark 1 | number_of matched_Imk uint32 |Number of matched landmarks
. uint32 |Landmark ID (format depends on the number of
2 | matched_Imk_id x [N] [matched landmarks, N)
uint8 |Channel Number [1~16] (format depends on the
3 | matched_Imk_channel x [N] [number of matched landmarks, N)
. uint8 (LMK Type (format depends on the number of
4 | matched_Imk_chip_type x [N] |matched landmarks, N) (ex) 0:GSHHS or 1:High-Res
. float64 | Longitude [radian] (format depends on the number
5 | matched_Imk_longitude x [N] [of matched landmarks, N)
. float64 |Latitude [radian] (format depends on the number of
6 | matched_Imk_latitude x [N] |matched landmarks, N)
floaté4 |[EW position in L1A coordinate [radian] (format
7 | matched_Imk_I1a_ew x [N] |depends on the number of matched landmarks, N)
floaté4 |[NS position in L1A coordinate [radian] (format
8 | matched_Imk_I1a_ns x [N] |depends on the number of matched landmarks, N)
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float64

EW residual in L1A coordinate [radian] (format

9 | matched_Imk_residual_ew x [N] |depends on the number of matched landmarks, N)
. floaté4 |[NS residual in L1A coordinate [radian] (format
10 | matched_Imk_residual_ns x [N] |depends on the number of matched landmarks, N)
float64 |Accuracy [radian] (format depends on the number
11 | matched_Imk_accuracy x [N] [of matched landmarks, N)
float64 | Correlation coefficient [0.0~1.0] (format depends on
12| matched_Imk_corr_coeff x [N] [the number of matched landmarks, N)
float64 | Correlation sharpness [0.0~1.0] (format depends on
13 | matched_Imk_sharpness x [N] [the number of matched landmarks, N)
float64 |Second peak ratio [0.0~1.0] (format depends on the
14| matched_Imk_second_peak x [N] [number of matched landmarks, N)
15 | matched_Imk_cloud_coverage fl)??}\l6]4 tCP!ce)urC\ju;%Zerra()%em?ttclaeéo'()d'()] (format depends on
: float64 |Chip cloud ratio [0.0~1.0] (format depends on the
16 | matched_Imk_chip_cloud x [N] [number of matched landmarks, N)
] float64 |Landmark measurement time [sec] (format depends
17| matched_Imk_measure_time x [N] |[on the number of matched landmarks, N)
Inter- 1 | gsics_coeff_intercept float64 | TBD
Calibration 2 | gsics_coeff_intercept_standard_error float64 | TBD
3 | gsics_coeff_slope float64 | TBD
4 | gsics_coeff_slope_standard_error float64 | TBD
5 | gsics_coeff_quadratic float64 | TBD
6 | gsics_coeff quadratic_standard_error float64 | TBD
7 | gsics_coeff valid_range_upper_limit float64 | TBD
8 | gsics_coeff_valid_range_lower_limit float64 | TBD
9 | gsics_start_time_of_validity_period floaté4 | TBD
10 | gsics_end_time_of_validity_period float64 | TBD

_14_




4.

=010

4.1 image_pixel_values

VariablesQ| image_pixel_values= (m x n) 37|o| HZ, 2= HO|HE ANZEstCt Har o
Hz=21 mit ne 2tz Global Attribute®| number_of columns@t number_of_lines®| X ZH=ICH
image_pixel_values2| @A E H/dZt(pixel value) EE= A ZL0|2} THCE E/dZHE 16H|IE
unsigned integer QE 2 HEICH
H 9 image_pixel_values &3 (m & x n g)
Line Column number
Nu 0 1 2 C n-2 n-1
0 [0,0] [0,1] [0,2] [0.C] [0,n-2] [0,n-1]
1 [1,0] [1,1] [1,2] [1,C] [1,n-2] [1,n-1]
2 [2,0] (2,1] [2,2] [2.C] [2,n-2] [2,n-1]
L | Lo 1] L2] LC) [Ln-2] [Ln-1]
m-2 | [m-20] [m-21  [m-22] [M-2,C] Mm-2n-2]  [m-2,n-1]
m-1 [m-1,0] [m-1,1] [m-1,2] [m-1,C] [m-1,n-2] [m-1,n-1]
5. QIOIEl E& HA (Quality Flag)
I
5.1 dolel 4 E4
ZMzte Hl0|E EX EA|(data quality flag, O|3F DQF)S m3HsiCt TAZto| 1674 H|E
SOIM 7HE =F0| A= 274 HIEO| DQF7F & E0 ATt DQFL| 27| H|E(O|TIH7
0b0000000000000000)= ST ZMo| EXIS HA|SHCE LIHX| 14749] H|E(O|XI®H 7|
0b0000000000000000) 7} SHEH EAMlo| MK Zr2 o|O|siCt.
H 10 Hjojg EF ®EAo| Helet 2|0
O|ZIH7| HP (MRl o|0]
0b0000000000000000 0~16383 T =X
0b0100000000000000 16384~32767 ZHO| wat AFRIS
0b1000000000000000 32768~49151 o= g9 oe
0b1100000000000000 49152~65535 E =1
& 50, =Al Z+o| 0b01000000011101 (MZRI=2 16413)Q1 AL, siY TAMOo| =AY et
AL& 74 (conditionally usable)ot E&0[|1, T Zdo| MH 0| HZl+==2 295 LIEFHCE
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6. MAG HIOIE HIE =

6.1 HAZ Holy HE

E 11 M9 DA ololE HE 5

Channel No.  Channel Name Bit size per pixel| Channel No. Channel Name Bit size per pixel
1 VI004 11 9 WV069 13
2 VIOO5 11 10 WV073 13
3 VIO06 12 11 IR087 13
4 VIO08 13 12 IR096 13
5 NRO13 12 13 IR105 13
6 NRO16 11 14 IR112 13
7 SWO038 14 15 IR123 13
8 WV063 12 16 IR133 13
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1. A8l REE FSMdT+ (B 2ZEH0)

IIP7| ML MEOM HSSte AFRAF WES FAMKZ|ZTE 0|R8H GK-2A L1B H|O|E 2
LM 7t 7tsottth (RIS GME /B2 SHOIXE Sof 2ZEQ 0 X&)

a3 5 48X LEY YN =T 53

Y o , Aex wss g =7 58 U
Fjelpc -
@ @ @ @ 7|Abe)A TRt @ @ @ ©  YHHARRAIE Pt AR GUI
T | LVlB/LVE 2] AFEE 7| S W Hole Y
2R © A|LIZIQ WOl IS BEBA XS4
[=1FN ) aH Eod
BRDD weuznz A} D © smusdEERg
R © 7INSINXIE ZOY i)
& B ) FAKE| 2| =7 g
© Window/Linux ERE0| AR 715

Cursor Informaling

- Singladodation | 14itiot o ars |
|2 wel Paskar rézmatizn
Ik
|1 arahsdald
A EIEH
| 7wl Cara Informaan
i
&
i 2. I I . ey 435
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a2 7 AFEX HEH HAXNE| =T - image_pixel_values 7} EE
[l Data Viewer - [s] x
Ffimage_pixel_values- 161424548 Jlimage_pixel_values-161 414532 #x

Data Explorer & x

| Max Value : 1856
|Average | 389,108

|Data Size < )
| Min Valus : 0
|Aax Value : 01
Editor o d Average 1 0
Coardinates
X [ S T = _ |
Compare. 8%
Select Datd — iimase ol xel_vaes=161 41 4552 -
Uopen Lett s [T =0 = imase el values 142454
Lower Right - [1 H[[ = Trieshiold [aom =]
Dtz Fit=iing Differerital image © * Twpe 1~ Tye 2
[0.00 = WA =] =000

Change Selected Dats

&%

Change Value

Mavigation

nmatched data count above theshold
32318542
|Matching rate below thieshold(%)
EOER %
| Maximum dsta difference
1 666 [ AT 187 ]
Average data dfference
© 73,5962

ANEX HEY FHMZETE Sof fIdAIze HE, gd &2 g2 s=de = U2n,
NetCDF4 &Ejo| X2 Z HDF5, Binary, O|0|X| HEj2 Zs= HE Js3ic).
a3 8 AM8X HEY FYXMI =T - RGB Composite 0|0|X| “H’d

File Explorer

Control Windows

m- [ Cousersh

ser/Desktop/DATA/

&[] CJserstuser/Daskiop/DA

B (7] CyUssrtuser/Deskiop/DATA/Exercise

Cursor Information
Singis [ocatian.

Multicle [onations

Fixel Poslion Information
%

S 00

Thumbiail | /0l ‘

2385 Ea
¥ 1216 | WS-3 Ci/Users/user/Desklo-
Longtude(=) 146,507 | | Aimage_pixel _values ]
Latitudatey 664z

Pixel Data Information

DN -16,152678

Feal Value ~18.152673

Nefaatior | =0 |

Navigation L

ey

W5—4 C:/Users/user/Des
fimage_pixel ues

Ws-1 Ci/Usersfuser/Deskl

WS-2 C:/Users/user/Deskto:
L fimage_pixel_values

fimage_pixel_values

—
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Color Manager ax
Eelt | Tebls | Label
* Red L
™ Tempersn

g |Mir =

Green

Gamma

Brighmess :

Properties
Wotkspace Information
Wotksoace Nams | WS=7

Prolection Mede | PROJ4_Projection

Sriincticn T, oo

Laver information

Laver Neme © RGE Comonsite/Imase-001
File Hame

File Format - UNKNOWN

Image Size | 2905 x 2600

bl vy

Macro
Macro List

=

tocess List

rTableMinhax( 243, 208§
omposite{ )




2. Panoply : NetCDF, HDF, GRIB Viewer

o]
=

T2 720|Ck 0] T2 MS $-10] GK-2A L1B H|O|EQ] M& 20l0| JHs3siC)

3 9 Panoply - MzZ|Qt2]d 2AS ME Ho|E 22 27|

Ldd Fancphy. Pamay
File Edit View Pantory Bockmurks Plot Window Help

Hida lsfo

Remoya 4l

Datasats

Kpme

_piEoel_vaiinen

J6 b 106 d (2Tge 201601 10000, gikes_a

Long Nama
i i 10853 Oy 201 BN 102000 v
ulurs

MM,
Ir.star.doclination

Variable "image_pixel_values™

short | nase.pioe . values

m. |ngge y=E500. dis.leage_y=5500);

‘ghanngl . nase =
dotector aide = ILB; // bvte

* JESO000U; S im
‘Fukbet &1 _arror pixals ® OU:

i “Punbirt o1 total pixe
_star_sight_mscension

tar_spectal_radiance Ir&t

spuctul_radtance [11]
d bue = 0S; 4/ %
& marched dmb_accuracy od_mb_ac curacy o . .ulxe: Im g : j;
& rrosched Smk_channal makhed dmk_channat 0 win_pingl_value = 05; 4/ &

™ average_pixel value = 0.0 /7 double
:stddev_nluel value = 0,01 // double
rusber.ol total bitspereivel = 168: /¥ byte

maiched_imk_chip_cloud
miskhed Imk.chip.type

ched kmb_chip_cloud
& makchod imk.chip dype

mrastchid ke cloud _covirage st _Eerane

& munched denkcosr_cosf miniched k.ot coefl mushar_of data qualivy_fixa hite_peroixel = 28/ byte
achod ke id mistchod Smiid rusbor_of val idbitsonrplul = 118 /7 byte

ety b o miched dmicd la.ew ‘datacanl ity i lagsean Dizond.pixel, 1:conditlonallyamablesivel, Ziout.ol ocan.a
& manched Sk 1a_ns mached_imkflans around.sanple.d|stance 2. 8E-5: // doubin
= mached bmi_lathode machad_imic_lathade groum ol stanco, 2.8E-5: 4/ doukln
& matchad dmiclongitude maiched dmk.Jongitude Fil I¥alun » =105: /F short
- raiched Ik measure ime i tinsigned * Ttrues

= matched dmb_measure fime
& matched dmicresidual ew
= rmnasnd o

mitchud Sk, risidual ew

st el il

12l 10 Panoply - image_pixel_valuesE O|0|X|2 ®EZE

|| imane_pixel values in gila_ami_lelb irl03 fd020ge 2018
File Edit Wiew  History Bookmarks Plot Window Help
" Plat

| Array

image_pixel_values

agey

dim_im

=]
W

10995

L]
8
o™

325 4335 54995

dim_imagse_x

image_pixel_values ()

19667 .6

131174

(Dot by m 17 0, Max = 327680

262178 3

[ J&]
=4
o
o
o
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13 11 Panoply - image_pixel_values Z} BZ
|4 Image pixel_vatues in gk2a_smi letb_iri0s fdozoge 2018 ~ - (oo
File Edit View History Sookmarks Plot Window Help
Plot | Arcay 1 |
Datasat: gk2a_amil_le |b_ir1051d0200e_201801 100200, nc
Variable: image_pixel_values, image_pixel_values
S S S _ Achulstdim_image.x S S - B
26320 %330 %30 50 B0 :®3IT0 26330 26390 26400 26410 2642.0 26430 2644.0
LR T uany a1y .y 240D, Zany 28400 25U 25 251U 2a1Bu EL T 2493 ey
4%30 3 24180 24170 24150 24140 24160 2420,0 2406.0 270 238.0 24120 24110 24320 247
45540 i ] 2414.0 24130 240700 2400,0 24030 24040 24120 24230 24330 24230 2408.0 24560 4
4550 2 2100 24110 24030 24020 24030 23900 24040 24250 24370 24080 2390 24680 53
49560 i 24200 4100 2E0 24070 24m.0 23%.0 2403,0 24150 20180 24010 24300 24370 |
45571,0 ] 24550 24310 24100 24120 26040 24030 24100 24120 2020 23360 M0 24220 248
4380 2 24860 &03.0 24330 24560 24230 24220 24210 24320 2421.0 24000 2360 2403.0 242
4%a.0 ] 24840 120 &390 ;70 24880 24640 24550 2461.0 2450,0 24240 24200 24180 1
45900 3 &120 B150 =220 &30 EHE0 &HE0 2450 24710 24740 24560 2438.0 24320 243
4910 ) BI7.0 =11.0 &15.0 BIs0 &1 18,0 2523.0 2503.0 24820 24700 2456.0 24470 243
4352.0 i) 25690 &350 21,0 A00.0 450 24830 24520 2450 24500 2486.0 24850 24490 243
4%30 1 2606.0 #5590 HE50 25400 =070 24910 24800 24740 24780 2485.0 24740 2451.0 243
= 49540 3 14,0 2810 5940 &980 25480 11,0 24970 a8 2486.0 2473.0 24660 24590 245
F 49550 3] 2600, 0 2609.0 0 11,0 25730 2545.0 2544.0 25450 2530 26810,0 2488.0 24810 241
g 43650 1 150 250 &®2.0 26720 2650.0 2602,0 25740 57,0 2551.0 25330 25280 25230 =0
g 4%1.0 ] 2667.0 ZM30 eriLg 28210 8130 21300 26610 LRI 2820 25660 25440 25330 e
5 4968,0 J #37.0 266d4.0 1.0 2820 28540 28310 2766,0 2Mo.0 26300 2863.0 Z639.0 26100 =9
s 4330 3 25860 2030 =20 2ran 2780.0 2801,0 2843.0 2608.0 2716.0 27480 27330 27380 2n
el 49700 ] &0 a2 0 el 080 8.0 26620 21400 2140 2783.0 2810 210 ZmLn 282
- ano 820 &=64.0 6.0 &0.0 2.0 2643.0 2693.0 2706.0 2m2.0 27930 2787.0 210 2.
49720 3 2596.0 91,0 &E90 &ET0 25840 26330 27210 21,0 2m2.0 26910 220 27280 27
4573.0 J 26100 2691.0 i 645,00 26200 26280 2681.0 28180 2656,0 27410 270 26300 2m
49m0 3 20 210 2854.0 35,0 2230 21’0 2014.0 26330 2768.0 2627.0 28020 2nan 4
49750 ] 7920 2794.0 ZJzo 28620 Za92.0 2883.0 2840,0 27600 2730 281010 2eTan 28000 265
4976,0 i ] 27950 21970 B0e0 2844.0 29130 2945.0 2901.0 2820 21 2730 Ze2.0 27990 64
4870 2 27160 27960 @10.0 6.0 20650 2340,0 2957.0 29420 20740 27960 2770.0 6.0 264
4973.0 ] 27230 2m7.0 20 21920 e 30 26876.0 2%1.0 29m4.0 2599.0 2636.0 2170 263
4970 3 160 2600 X950 o 27880 28050 21410 2410 29520 2970 28910 28260 2Ty ‘I
43800 2 2500 &557.0 &80 B0 Z86D.0 5830 21280 27740 28480 29120 30450 23400 283
4981.0 i ] =310 HET.0 690 &80 ZE310 2680.0 2706.0 2606.0 28080 28760 30850 31010 29
49820 270 5130 26560 %40 ZHET.0 26500 2780.0 28910 2m3.0 2934.0 @70 31020 30
4953,0 3 28360 2814.0 21560 216,00 270 2693,0 2686,0 2.0 29030 29970 510 30880 310 -
(] L (]
Format: %11 = | Flip Table B/T | Flip Table L/A [7] Show cell Indices
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3. WEICS1 NMd =Mk
I
= Oim20l= GK-2A L1B Xtz NM2|E fI¢h Python MEIE 2FRIL 7[XE 0 AL2H, R
R HEIES =AMEE I8 1201 =Holgh & UL X RE= IV-50f 7| M=o Ut
HMEIES HAE 2E2 2 28 HXotH Eot
JgE 12 ME Ne| =M
NetCDF4
[L1B Data]
gk2a_ami_lelb_vi004_fd010ge_201905100300.nc ASCII
| [sample output]
I / sampe_code.py \ : sample_output.txt
|
I [ 1. Library import ]
I [2. Input path setup ]
L' | =, -
3. Read NetCDF file
| :
ASCII [4. DQF processing ]
[Conversion Table] [ [_— —
VI004_con_alb.txt 5. Bit masking
|
6. Albedo/BT conversion
| -
7. output: variable keys I\]umpy .
Process \ I / [image_pixel_data]
— — — Input | 8 output: binary data |'f* \sample_image_pixel_data.npy
-------------- Outpu‘t \\ /

3.1 H4¥RAdYGH

SSE FBO| MR Moz
GK-2A MZr0[E{0|D, CTH2 &
V-5 $22 HxSHR Ect

S0l £24 Moz Soiiel
LIBRbEO| Y, ME 4B, &

rLHn

%ol e MEAC
20| +HEICE Lj=K2| Foo
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| gojol HzL

2Ol JiHe MEACO| HES 9ot 92 YOIt St

FLt= Conversion TableO|C}. Conversion Table0d CH3St AHE2

20|t

S19] M

= X}
[ |
A= 3
o= -1 —



3.3 2834

o
12

Qzo| wzkM Moz S2MQl JiHE XQlo| MAMOR Z=E 0 MAEE Z2So|C}
StLt= npy A, 0|0|X| §|0|Ef(mage_pixel_values)e| 22|gte ra UCh ST MU

pythono| numpy libraryS £} YE 20| JH53ICE CHE SlLp= BIAE(ASCH) HAloZ
Variables®| HE7t B2 QICtH
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MEIC2= AMEX HEsH EY EES L1B UM Eetiof siE g9o| 22|72 W
?lE %, MEtHO|EE NetCDF4 HENZ XNYots AHYUS +HSCL & ZE= IV-70
7IM o RALE.
MEZLEO HAE 2tE2 29 28 T=otH Erht
3% 13 MEZL2 NI =AMk
NetCDF4
[L1B Data]
gk2a_ami_lelb_sw038_fd020ge_201905100300.nc
| sampe_code.py
[ : \
| [l.l_ibrary import
| |
I 2~4.Define Function
5.Input path setup
I
6Read NetCDF file
I
ASCII 7.Lat&Lon Calculation
\[Conversion Table] [[—— =
SW038_con_bt.txt 8.Cut Specific Area
9.DQF processing
10.Bit maskllng NetCDE4
Process 11.Albedo/BT conversion | k- [Output Data]
— = — Input 12.output: NetCDF4 ). output_ncfile.nc
llllllllllllll Ou‘tput \ /

x50l MR Mo2 SMO NS MBI AES 9l Y2 TAOITE SHLEE GK-2A
ME XtE Ooto|1, CrE StLp= Conversion TableO|Ct. Conversion TableOf CHgH A HE V-5
822 HZSHE ECt.

Y =EM Moz FoMel E9Y UWE= HEIREJF RS AYO|CL L1BARS YUE,
Hx 7ts, 288 A0 HWENEGYe| Haos MERE29 MM Bof XG0
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(Albedo/BT) & M| EIH|O|HE

Zt
HA

=

AHAo
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]

=2 NetCDF4 H40|H, ALEXA} F

K
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5. =clat HE

5.1 Conversion tableE o]&3F i

Conversion tableg 0| &30 image_pixel_valuesQ| &/dZt= BtALE(Albedo)O|Lt
So=z HalstCH MEI S| “Albedo/BT conversion”0f A

87| 2 £ (Brightness Temperature) 2
Ol2{gt XS sATtL}. Conversion tabled|| Ciet Xt @H2 EY4E HXSHH ECE.

12l 14 Conversion Tableg

0| 2%t image_pixel_values| tHzt

.n.

image_pixel_values

[16bit integer]

0 0 1
1 3 0
12 ! 2
0 0 1
0 0 5
0 @ 0
Conversion Table
Value — Albedo
0 —  -0.010001
1 — -0.009501
2 - -0.009001
3 — -0.008501
4 - -0.008001
5 — -0.007501
\ 4
Albedo
[16bit float]
-0.010001 -0.010001 -0.009501
-0.009501 -0.008501 -0.010001
-0.004000 -0.009501 -0.009001
-0.010001 -0.010001 -0.009501
-0.010001 -0.010001 -0.007501
-0.010001 -0.010001 -0.010001
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[
MES LY Meh Argt L 3 s
[ |
AH AL code code code code
# B =M
0 | #!/usr/bin/env python

o i

This program extract variables information and

image_pixel_values data(Albedo) of

GK2A Visible Ch.4 Level 1B data in netCDF4 format

Input : GK2A L1B file [sample file : VI004/fd010ge] (netCDF4)
GK2A conversion table(netCDF4)

Output : sample_output.txt (ASCII)
sample_image_pixel_data.npy (numpy format)

H H HF H HOH H H R HH

g L g

import netCDF4
import numpy

input_ncfile_path = 'gk2a_ami_lelb_vi004_fd010ge_201905100300.nc’
CT_path="./conversion_table/'

output_txt_path='sample_output.txt’
output_npy_path='sample_image_pixel_data.npy’

ncfile = netCDF4.Dataset(input_ncfile_path,'r',format="netcdf4')
ipixel=ncfile.variables['image_pixel_values']

ipixel_process = ipixel[:]

number_of_error_pixels = ipixel.getncattr('number_of_error_pixels')

if (number_of_error_pixels > 0):
ipixel_processl[ipixel_process>49151] = 0

channel=ipixel.getncattr('channel_name")
if ((channel == 'VI004") or (channel == 'NR016")
or (channel == 'VI005"):
mask = 0b0000011111111111 #11bit mask
elif ((channel == 'VI006'")
or (channel == 'NR013') or (channel == 'WV063")):
mask = 0b0000111111111111 #12bit mask
elif (channel == 'SWO038"):
mask = 0b0011111111111111 #14bit mask
else:
mask = 0b0001111111111111 #13bit mask
ipixel_process_masked=numpy.bitwise_and(ipixel_process,mask)
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AL_postfix="_con_alb.txt'

BT_postfix="_con_bt.txt'

if (channel[0:2] == 'VI') or (channel[0:2] ==
conversion_table=numpy.loadtxt(
cal_table_path+channel+AL_postfix, 'float64')

'NR"):

else:
conversion_table=numpy.loadtxt(
CT_path+channel+BT_postfix, float64")
ipixel_process_masked_converted=conversion_table[
ipixel_process_masked]
output_txt=open(output_txt_path,'wt’)
var_keys = ncfile.variables.keys()
output_txt.write("number of variable keys :
for i in range(len(var_keys)):
output_txt.write("%sWto%sWt%sWt%sHn"
%(i,var_keysl[i],ncfile.variables[var_keys][i]].
dimensions,ncfile.variables[var_keys][i]].dtype))
output_txt.close()
print "variable list wrote to sample_output.txt"

%sn" %len(var_keys) )

numpy.save(output_npy_path,ipixel_process_masked_converted,False,False)

HHHHH R R R AR R A

#End of Program
HEHHHHHH RS HHAH AR
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7. MEIE2
[
el EEE! T4 A He A ay 2 IHs
[
AHAL /A A code code code code
E =M
—— T =

#1/usr/bin/env python
HHHHHH IR AR R
GK2A L1B data Processing sample code2

This program extracts user defined area's pixel value/latitude/longitude value from GK2A NetCDF4 file
and converts digital count number to Albedo/Brightness Temperature.
After that it saves converted data to new NetCDF4 file with geographic coordinates.

Input: GK2A L1B file [sample file: SW038/fd020ge] (netCDF4)
GK2A conversion table(ASCII)

process: read input files -> cut user defined area from input
-> convert digital count number to Albedo/Brightness Temperature
-> save data with netCDF4 form

Output : Albedo/Brightness Temperature from cut area (netCDF4)

The output netCDF4 file includes next data

-user defined area's line & column size

-user defined area's image_pixel_values

-latitude & longitude of every pixel in cut area

-user defined area's line/column number of left upper point in original GEOS image array(in global attribute)
-user defined area's line/column number of right lower point in original GEOS image array(in global attribute)

HoH o oH H H oH o H HHHHEHHHHHHHEH

HAHFHHRH AR AR AR

# Library import & Function define
HHHBHHHHHHHHH R HHHHHH AR RHH
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import netCDF4
import numpy
def latlon_from_lincol_geos(Resolution, Line ,Column):
degtorad=3.14159265358979 / 180.0
if(Resolution == 0.5):
COFF=11000.5
CFAC=8.170135561335742e7
LOFF=11000.5
LFAC=8.170135561335742e7
elif(Resolution == 1.0):
COFF=5500.5
CFAC=4.0850677806678705e7
LOFF=5500.5
LFAC=4.0850677806678705e7
else:
COFF=2750.5
CFAC=2.0425338903339352¢7
LOFF=2750.5
LFAC=2.0425338903339352¢7
sub_lon=128.2
sub_lon=sub_lon*degtorad

x= degtorad *( (Column - COFF)*2**16 / CFAC )

y= degtorad *( (Line - LOFF)*2**16 / LFAC )
Sd
Sn
S1 = 42164.0 - ( Sn * np.cos(x) * np.cos(y) )
S2 = Sn * ( np.sin(x) * np.cos(y) )

S3 = -Sn * np.sin(y)

Sxy = np.sqrt( ((S1*S1)+(S2*S2)) )

nlon=(np.arctan(S2/S1)+sub_lon)/degtorad
nlat=np.arctan( ( 1.006739501 *S3)/Sxy)/degtorad

return (nlat, nlon)

np.sqrt( (42164.0*np.cos(x)*np.cos(y))**2 - (np.cos(y)**2 + 1.006739501*np.sin(y)**2)*1737122264)
(42164.0*np.cos(x)*np.cos(y)-Sd) / (np.cos(y)**2 + 1.006739501*np.sin(y)**2)
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def lincol_from_latlon_geos(Resolution, Latitude, Longitude):
degtorad=3.14159265358979 / 180.0
if(Resolution == 0.5):
COFF=11000.5
CFAC=8.170135561335742e7
LOFF=11000.5
LFAC=8.170135561335742e7
elif(Resolution == 1.0):
COFF=5500.5
CFAC=4.0850677806678705e7
LOFF=5500.5
LFAC=4.0850677806678705e7
else:
COFF=2750.5
CFAC=2.0425338903339352¢7
LOFF=2750.5
LFAC=2.0425338903339352¢e7
sub_lon=128.2
sub_lon=sub_lon*degtorad
Latitude=Latitude*degtorad
Longitude=Longitude*degtorad
c_lat = np.arctan(0.993305616*np.tan(Latitude))

RL = 6356.7523 / np.sgrt( 1.0 - 0.00669438444*np.cos(c_lat)**2.0 )

R1 42164.0 - RL *np.cos(c_lat)*np.cos(Longitude - sub_lon)
R2 = -RL* np.cos(c_lat) *np.sin(Longitude - sub_lon)
R3 = RL* np.sin(c_lat)
Rn np.sqrt(R1**2.0 + R2**2.0 + R3**2.0 )
x = np.arctan(-R2 / R1) / degtorad
y = np.arcsin(-R3 / Rn) / degtorad
ncol=COFF + (x* 2.0**(-16) * CFAQ)
nlin=LOFF + (y* 2.0**(-16) * LFAC)
return (nlin,ncol)
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def cut_with_latlon_geos(Array, Resolution, Latitudel, Longitudel, Latitude?, Longitude2):
Array=np.array(Array)
if(Resolution == 0.5):
Index_max=22000
elif(Resolution == 1.0):
Index_max=11000

else:

Index_max=5500

(Lin1,Coll) = lincol_from_latlon_geos(Resolution, Latitudel, Longitudel)
(Lin2,Col2) = lincol_from_latlon_geos(Resolution, Latitude2, Longitude2)

Coll=int(np.floor(Coll))
Linl=int(np.floor(Lin1))
Col2=int(np.ceil(Col2))
Lin2=int(np.ceil(Lin2))
cut=np.zeros((Index_max,Index_max))
if( (Coll <= Col2) and (Linl <= Lin2) and (0 <= Coll) and (Col2 < Index_max) and (0 <= Linl) and
(Lin2 < Index_max) ):
cut=Array|[Lin1:Lin2,Col1:Col2]
return cut
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#Main Program Start

HHIHH R HBHH A H BB R

input_ncfile_path = 'gk2a_ami_lelb_sw038 fd020ge_201905100300.nc'
CT_path="./conversion_table/

left_upper_lat=45.728965

left_upper_lon=113.996417

right_lower_lat=29.312252

right_lower_lon=135.246740
output_ncfile_path="output_ncfile.nc’

input_ncfile = nc.Dataset(input_ncfile_path,'r', format="netcdf4’)
ipixel=input_ncfile.variables['image_pixel_values']

i = np.arange(0,input_ncfile.getncattr('number_of_columns'),dtype="f")
j = np.arange(0,input_ncfile.getncattr('number_of_lines'),dtype="f")

ij = np.meshgrid(i,j)

(geos_lat,geos_lon) = latlon_from_lincol_geos(2.0,j,i)

cut_pixel=cut_with_latlon_geos(ipixel[:],2.0,left_upper_lat,left_upper_lon,right_lower_lat,right_lower_lon)
cut_lat=cut_with_latlon_geos(geos_lat,2.0,left_upper_lat,left_upper_lon,right_lower_lat,right_lower_lon)
cut_lon=cut_with_latlon_geos(geos_lon,2.0,left_upper_lat,left_upper_lon,right_lower_lat,right_lower_lon)
(ulc_lin,ulc_col)=lincol_from_latlon_geos(2.0,left_upper_lat,left_upper_lon)
(Irc_lin,Irc_col)=lincol_from_latlon_geos(2.0,right_lower_lat,right_lower_lon)

cut_pixel[cut_pixel>49151] = O #set error pixel's value to 0

channel=ipixel.getncattr('channel_name’)

if ((channel == 'VIO04") or (channel == 'VI005') or (channel == 'NR016")):
mask = 0b0000011111111111 #11bit mask

elif ((channel == 'VI006') or (channel == 'NR013') or (channel == 'WV063")):
mask = 0b0000111111111111 #12bit mask

elif (channel == 'SW038"):
mask = 0b0011111111111111 #14bit mask

else:
mask = 0b0001111111111111 #13bit mask
cut_pixel_masked=np.bitwise_and(cut_pixel,mask)
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AL_postfix="_con_alb.txt'
BT_postfix="_con_bt.txt'
if (channel[0:2] == 'VI') or (channel[0:2] == 'NR"):
conversion_table=np.loadtxt(CT_path+channel+AL_postfix,'float64')
convert_data="albedo’
else:
conversion_table=np.loadtxt(CT_path+channel+BT_postfix,'float64")
convert_data="'brightness_temperature'
cut_pixel_masked_converted=conversion_table[cut_pixel_masked] # pixel data : table value / 1:1 matching
input_ncfile.close()
output_ncfile=nc.Dataset(output_ncfile_path,'w',format="NETCDF4')
data_lin_max=output_ncfile.createDimension("data_lin_max",cut_pixel.shape[0])
data_col_max=output_ncfile.createDimension("data_col_max",cut_pixel.shape[1])

output_ncfile.createVariable(convert_data,np.float32,("data_lin_max","data_col_max",))

output_ncfile.createVariable('latitude',np.float64,("data_lin_max","data_col_max",))
output_ncfile.createVariable('longitude',np.float64,("data_lin_max","data_col_max",))
output_ncfile.variables[convert_data][:]=cut_pixel_masked_converted
output_ncfile.variables['latitude'][:]=cut_lat

output_ncfile.variables['longitude'][:]=cut_lon

output_ncfile.left_upper_lin_col_from_geos="line number(start from 0):"+str(int(np.floor(ulc_lin)))+
from 0):"+str(int(np.floor(ulc_col)))

output_ncfile.right_lower_lin_col_from_geos="line number(start from 0):"+str(int(np.ceil(Irc_lin)))+" column number(start
from 0):"+str(int(np.ceil(lrc_col)))

output_ncfile.close()

HUHHH BB HHA RS HH BB FH AR FHH RS

#End of Program

HUHHH AR HHHARHHH BB FH AR FHH RS HHH

column number(start
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1. NetCDF4

NetCDFAE Xt7|7|548 K|t HO[E Zoo| o £8
1) 20| HDFS59t Y S#8e X 4

—_

NetCDF4 @ Al2 C, Fortran, Python & C}ol TZ 2 AQ

i

NetCDF4/HDF52| GIO|Ef B ES 18 150A &olst % QIrt

o|C}. HDF52 7|Htoz

o

re
n

JE! 15 NetCDF4/HDF5 Data Model (www.unidata.ucar.edu)

location: Filename

Variables and atiributes have one of
File twelve primitive data types or one of
Jour user-defined types.

create( ), open( ), ... |

DataType |

i

3

Group & UserDefinedType

PrimitiveType

name: String

'._

repename: Siring

_Ji

- Dimension
Attribute -
= name: String
name: String .
type: DataType ?engtlj. 1_r1t
values: 1D array isUnlimited( )

Variable

VariableLength

name: String |

char
byte
short
int
inttd
float
double
unsigned byte
unsigned shovt
unsigned int
unsigned infG4d
string

—#| shape: Dimension| |

type: DataType
array: read( ), ...

A file has a top-level unnamed group. Each group may contain one or more

named subgroups, user-defined (ypes, variables, dimensions, and attributes.

Variables also have attributes. Variables may share dimensions, indicating a
common grid. One or more dimensions may be of unlimited length.
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CentOS Linux 7.3.1611 (Core)

OS
kernel-3.10.0-514.e17.x86_64
. netCDF4 1.2.4
A 010 Python 2.7.13 2to|E 82| numpy 1.14.2
ENEEEL]
oledmal gk2a_ami_lelb_vi004_fd010ge_201905100300.nc conversion_table/VI004_con_alb.txt
=30l sample_output.txt sample_image_pixel_data.npy
13 16 4E3E1 75 ClYE2 ¥e

D\ Input

Working_directory/ rerreeessens - Qutput

gk2a_ami_lelb_vi004_fd010ge_201905100300.nc

r
|

Fon

]
Q)
=
9
®
(]
o
Q
®
o
<
A

--====-»sample_output.txt

-..-:spsample_image_pixel_data.npy

R

Working_directory/conversion_table/

VIO04 con_alb.txt
VIO04 con_rad.txt
VIOO5 _con_alb.txt

_37_



CentOS Linux 7.3.1611 (Core)

0S
kernel-3.10.0-514.e17.x86_64

netCDF4 124
XHA{ Of =
SEsR e Python 2.7.13 2ol =2 32| numpy 1.14.2

FENEEE:L]
ol el gk2a_ami_lelb_sw038_fd020ge_201905100300.nc  conversion_table/SW038_con_bt.txt
=t output_ncfile.nc
% 17 MEIE2 31 CIHEZ HE

N Input

Working_directory/ ssasmmnno L OURIWE
r gk2a_ami_lelb_sw038_fd020ge_201905100300.nc

-===eensPoutput_ncfile.nc

R

Working_directory/conversion_table/

VI004 _con_alb.txt

SWO038 con_bt.txt
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JdE1 & IMAASCH) : sample_output.txt

output file Al
| #3 | <tab> | variable @& (=key) | <tab> | ( x k8, y X8l ) [ <tab> [ variable Xt2 |

sample_output.txt

number of variable keys : 65

0 image_pixel_values (u'dim_image_y', u'dim_image_x') uintlé
1 brightness_object_avoidance (u'dim_boa_swaths',) uint8
2 sc_position (u'dim_1") uint8
3 sun_position (u'dim_1") uint8

<ZEk>
63 gsics_coeff_start_time_of_validity_period (u'dim_1") float64
64 gsics_coeff_end_time_of_validity_period (u'dim_1'") float64
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4. Conversion Table

MEIEO|A AHESHE conversion_table 22| uf
== HO|HO|Ct E 140)|AM 27 Al==(Calibration Coefficients)2}

Equation)Z Ztolgt == QICt

ol=Eo
=2 = -

HFXA Al
[=R(=Re

ntUH=Z 2t Z0iC S (Count)0f| 8| & dl= Radiance/Albedo/Effective Brightness
Temperature/Brightness Temperature /0| H&E|0 2D, O|= ‘image_pixel_values'2| }1f
ALY = O SEICL

VI0O04_con_alb.txt (v3.0 / 20487 Z} =7Xl)

Conversion Table Q& I} 0fAf
(Calibration

-0.011329851

-0.010763357

-0.010196864

-0.009630370

-0.009063877

-0.008497383

-0.007930890

<=2k

1.144883247

1.145449740

1.146016233

1.146582727

1.147149220

1.147715714

JZ! 18 Conversion Table |12 7HX(v3.0 / &)
VIS 0.4 VIS 0.5 VIS 0.6 VIS 0.8
it Radiance Albedo Radiance Albedo Radiance Albedo Radiance Albedo
[Wim2srpm] [%¢] [W/m2srpm] [%6] [W/m2srpm] [5¢] [Wim2srpm] [%6]

0 -7.270905 -0.011330 -6.872498 -0.011405 -6.194244 -0.011921 -3.657928 -0.011970
f -6,907359 -0.010763 -6.528872 -0.010835 -6.039388 -0.011623 -3.612204  -0.011821
2 -6.543813 -0.010197 -6.185247 -0.010265 -5.884532 -0.011325 -3.566480 -0.011671
3 -6.180267 -0.009630 -5.841621 -0.009685 -5.729676 -0.011027 -3.520756  -0.011521
4 -5.816721 -0.009064 -5.497996 -0.009124 -5.574819 -0.010729 -3.475032 -0.011372
3 -5453176 -0.008497 -5.154370 -0.008554 -5419963 -0.010431 -3.429308 -0.011222
6 -5.089630 -0.007931 -4.810745 -0.007984 -5.265107 -0.010133 -3.383583  -0.011072
7 -4,726084 -0.007364 -4467119 -0.007414 -5.110250 -0.009835 -3.337859  -0.010923
8 -4.362533 -0.006798 -4.,123494 -0.006843 -4,955384 -0.009537 -3.292135 -0.010773
9 -3.998992 -0.006231 -3.779868 -0.006273 -4.800538 -0.009239 -3.246411  -0.010624
10 -3.635446 -0.005665 -3.436243 -0.005703 -4.645681 -0.008941 -3.200687  -0.010474
11 -3.2715801 -0.005098 -3.092617 -0.005132 -4.490825 -0.008643 -3.154963  -0.010324
12 -2.908355 -0.004532 -2.7489582 -0.004562 -4.335969 -0.008345 -3.109238 -0.010175
175 -2.544809 -0.003965 -2.405366 -0.003992 -4,181113 -0.008046 -3.063514 -0.010025
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H 14 GK-2A AMI Calibration Coefficients and Calibration Equation (v3.0/20190415)

GK-2A AMI Calibration Coefficients
Channel | Center Wavelength(um) DN to Rad Gain Rad to DN Gain DN to Rad Offset Rad to DN Offset Rad. to Alb(c")
VISO.4 04702 0.363545805215835 |  2.750685018649320 ~7.270904541015620 19.999968193001000 0.0015582450
VISO5 0.5086 0.343625485897064 |  2.910145030102800 26.872497558593750 19.999964614535200 0.0016595767
VISO.6 0.6394 0.154856294393539 |  6.457599956890890 26.194244384765620 39.999952272034100 0.0019244840
VIS0.8 0.8630 0.045724172145128 | 21.870270211257300 23.657928466796870 79.999883982297800 0.0032723873
NIR1.3 1.3740 0.034687809646130 | 28.828571483803000 ~1.387512207031250 39.999994845049700 0.0087081313
NIRL6 1.6092 0.049800798296928 | 20.079999401569400 20.996017456054687 20.000029921530800 0.0129512876
e
Channel Wavenuri?gcrezcm—l)(v) DN to Rad Gain Rad to DN Gain DN to Rad Offset | Rad to DN Offset 0 AL tcol L1 =
-0.001082965172 | -923.3907286135 | 17.699987411499 | 16344.004272354 | -0.447843939824 | 1.000655680903 | -6.338240899124
IR3.8 | 2612.677373521110 82724000 09000 00000000 000000 124 890 480E-08
~0.010891467332 | -91.81499328238 | 44.177703857421 | 4056.1755829003 | -1.762794940111 | 1.004149105622 | -9.833109143193
IR6.3 | 1617.609242531340 83990000 4000 80000000 30000 470 780 850E-07
~0.008187798783 | -122.1329476310 | 66.748077392578 | 8152.1394406604 | -0.334311414359 | 1.000973598744 | -4.946030702523
IR6.9 | 1441.575428760170 18309000 41000 10000000 00000 106 680 040E-07
20.009698271751 | -103.1111548153 | 79.060852050781 | 8152.0557556388 | -0.061312485969 | 1.000190087229 | -1.058636567504
IR7.3 | 1365.249992024440 40380000 16000 20000000 70000 660 410 990E-07
Z0.014480655081 | -69.05764928222 | 118.05090332031 | 8152.3178789444 | -0.141418528203 | 1.000522329068 | -3.628727607610
IR8.7 | 1164.949392856340 57010000 9300 200000000 70000 155 850 900E-07
20.017843546345 | -56.04267114948 | 14546487426757 | 8152.2401123795 | -0.114017728158 | 1.000473805854 | -3.749315099284
BEle | A02ebeizler 7B 82990000 8400 800000000 50000 198 020 030E-07
IR105 | 966.153383926055 | -0-019819695502 | -50.45486192625 | 1615801916015 | 8152.5036113503 | -0.142866448475 | 1000640695720 | -5.504432949604
: : 51960000 2800 600000000 80000 177 490 980E-07
R112 | 891713057301260 | -0-021674485877 | -46.13719585634 | 176,71343994140 | 8153.0625890256 | -0.249111718496 | 1001211668737 | -1.131679640116
: : 15620000 7800 600000000 00000 148 560 650E-06
20.023379972204 | -42.77165050712 | 190.64962768554 | 8154.3992446797 | -0.458113885722 | 1002455209755 | -2.530643147204
IR123 | 810.609007871230 56600000 5300 600000000 30000 738 350 760E-06
Z0.024303756654 | -41.14590243087 | 198.22436523437 | 8156.1203913556 | -0.093852156852 | 1.000539821129 | -5.949137153128
R13.3 | 753.590621482278 26250000 4400 500000000 10000 766 660 490E-07
Calibration Equation
VNIR Radiance = Gain * Count + Offset Radiance [W/(m2srum)]
Radiance to Albedo = Radiance * ¢ Albedo [%]
Radiance = Gain * Count + Offset Radiance [mW/m"2/sr/cm”-1]
IR Te = (he/k*(v+100)) / { In( (2hc”2) * (v*100)*3 / (R*(107-5)) +1 ) } Effective Brightness Temperature K]
Tb = c0 + c1*Te + (2*Te**2 Brightness Temperature K]
light speed = 2.9979245800E+08 [m/s]
Planck's constant (h) = 6.6260695700E-34 [m2kg/s]
Boltzmann constant (k) 1.3806488000E-23 [m2kg/s2/K]
1 (2hc*2) 1.1910428681E-16
2 (hc/k) - 1.4387769600E-02
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