LANDSAT 8 OLI (Operational Land Imager)

LANDSAT 5 TM — LANDSAT 7 ETM+ — LANDSAT 8 OLI
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pagMoMeTpuYecKoe paspeLLeHne:
pasmep NUKCens, M:
ypoBeHb 06paboTKu:

TOYHOCTb NMO3NLUNOHUNPOBAHUA:

doopmaT n3obparkeHuu:

NPOEKLUS:

cncrtemMa KoopaunHart:

12-bit, ananasoH 3HavyeHun 0-4095 (4096)
15/30/100
1T (Koppekumsa penbeda)

OLI: 12 m. (90 %)
TIRS: 41 m. (90 %)

GeoTIFF
UTM
WGS84


http://ru.wikipedia.org/wiki/GeoTIFF

KOMIMIEKT MOCTABKU LANDSAT 8

tape archive GNU Zip (gzip)

||
L C81820212013113LGNO1.tar.gz — 859 M6

! pasapxuBupoBaTb
LC81820212013113LGNO1.tar — 1700 M6 - xpaHeHMe HecKonbKux cannos

»l« pacrnaKkoBaTb BHYTPpU OAHOIO

MKM
0.433-0.453 ronyoou
10.30-11.30 tennoson 1
11.50-12.50 Ttennoson 2
0.450-0.515 CUHMI
0.525-0.600 3eneHbINn
0.630-0.680  kpacHbIn

F1C81820212013113LGNOT_B1  TIF 123 633 078
G C81820212013113LGNO1_B10 TIF 123 633 078
0 C81820212013113LGNO1_B11 TIF 123 633 078
Gl C81820212013113LGNO1_B2 TIF 123 633 078
GELC81820212013113LGNO1_B3  TIF 123633078 - 7761 row x 7961 col x 16 bit
GTLC81820212013113LGNOT_B4  TIF 123 633 078

0.845-0.885 BUK TE LCE1820212013113LGNOT_BS TIF 123633078

1.560-1.660 CUK2 @#lLC81820212013113LGNO1_B6 TIF 123 633 078

2.100-2.300 CUK3 TE LCE1820212013113LGNDT_B7Y TIF 123 633 078

0.500-0.680 BuaMMbIN BEELCS1820212013113LGNO1_BS TIF 494 344 198 — 15521 row X 15921 col x 16 bit
1.360-1.390 CUK1 TE LCE1820212013113LGNDT_B3 TIF 123 633 073

} 7761 row x 7961 col x 16 bit

ka4yecTBO CbeMky EELCS1820212013113LGNOT_BQA TIF 123 633 078

meTagaHHble | LC81820212013113LGNOT_MTL txd 7748

CHUMKMU B
TennoBbIX KaHanax
npuBeneHbl K
pa3peweHunto 30 m




LANDSAT 8 OLI ka4yecTtBO AaHHbIX (QA)

LC81820212013113LGNO1 BOA.TIF — Quality Assessment — KayecTBo AaHHBLIX
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3HA4YeHue
XAPAKTEPUCTUKA KAYECTBA

0 1
KayecTBO AaHHbIX HOPM  MJI0OXO
macka obnakos (ACCA anroputm?) HeT na
macka cHera (ACCA anropntm?)
Macka Bofbl (TOMo) HeT na
Macka obrakos (paguomeTtpudeckas) HeT aa
Macka TeHu oT obnakoB (pagnomMmeTpuyeckas) HeT aa
Macka cHera (paguomeTtpudeckas) HeT aa
Macka Bogbl (pagmMomMeTpuyeckas) HeT na
nonyobnavyHocTb (AbIMKa) HeT aa

nokasaTenun KayecTBa CbeMKU Kaxaoro
nukcens kogupyetcs 16 Gutamun
(ANS 3KOHOMUU NaMATH)

tAutomated Cloud-Cover Assessment http://pubs.usas.qov/tm/11/c07/pdf/tm11-c7.pdf



http://pubs.usgs.gov/tm/11/c07/pdf/tm11-c7.pdf
http://pubs.usgs.gov/tm/11/c07/pdf/tm11-c7.pdf
http://pubs.usgs.gov/tm/11/c07/pdf/tm11-c7.pdf

LANDSAT 8 OLI ka4yecTBO fgaHHbIX (QA)

LANDSAT-LDOPE Toolbelt — rpynna nporpamm anga pabotbl ¢ gaHHbiM LANDSAT

Tool

Description

comp_sds_hist

Print the histogram of SDS values (frequency and values), excluding no-data
and missing values, of specified SDSs.

create_mask

Apply relational and logical operators to one or more SDS in one or more data
products to create an output 2D HDF SDS that can be read by conventional
COTS. For example, create a binary SDS that shows the pixel locations where
only non-cloudy values over 5000 are present.

create_sds_is_stat

Create a summary statistic HDF file containing one or more output 2D SDS that
describe the mean, standard deviation, minimum, maximum, sum, and number
of observations, computed on pixel-wise basis from a time series of input HDF-
EOS files.

Mask one or more SDS of an input HDF-EOS file and output the SDS values at

mask_sds pixels where the mask criteria are met and output fill values elsewhere.

th sd Perform simple arithmetic on two input SDSs of the same or different input HDF-
math_sds EOS files and output the results to a 2D SDS.
read_pixvals Read input HDF-EQOS file values at specified pixel locations.

read_sds_attributes

Print the attributes of one or more SDS of input HDOF-EOS files.

Generate reduced spatial resolution of an SDS in an input HOF-EOS file by sub-
sampling or averaging. Handle the no-data and missing values. This may be

reduce_sds used to reduce data volumes, and to quickly enable comparison with coarser
resolution data products.

sds2bin Convert an SDS of an input HDF-EOS file to a flat binary image format.

subset_sds Create spatial subset SDS(s) from one or more SDS of an input HDF-EOS file.
Transpose one or more S0S in an input HDF-EOS file by rotating the SDS 180

transpose_sds degree in clockwise direction. This tool was originally designed to enable

qualitative comparison of files from opposite orbit paths.

unpack_oli_ga

For use only with Landsat 8 OLI QA files. This tool extracts either individual or

combinations of QA bits and writes them to a GeoTIFF file in simple binary
terms.

-

‘unpack_sds_bits

This tool decodes requested bit fields in bit-encoded SD5s and writes them to
2D HDF SDSs that can be read by conventional COTS.

Landsat LDOP

Dmm_sds_list
[Tcreate_mask
[Tlcreate_sds_ts_stat
|%| cygwin1

[~ Imask_sds

[~ Imath_sds
[~Iread_pixvals

Dmad_sds_ittribdes

Treduce_sds
[~sds2bin
[Tsubset_sds

Dt ranspose_sds
Dupa::k_nli_qa
[ unpack_sds_bits

E_Tools.zi
755 781
781 505
763 925
dil 2 845 380
800 480
767 937
766 367
753993
791 905
755 998
757 040
754 9938
1258 154
761 906

nporpamma
pasnoxeHne 16-
OuUTHOro Koaga Ha

HE3aBUCNMbIE
CJ1O0UN OoTAEJIbHbIX

XapaKTepucTUK

P

http://landsat.usqgs.qov/L-LDOPE Toolbelt.php



http://landsat.usgs.gov/L-LDOPE_Toolbelt.php
http://landsat.usgs.gov/L-LDOPE_Toolbelt.php
http://landsat.usgs.gov/L-LDOPE_Toolbelt.php

LANDSAT 8 OLI ka4yecTBO fgaHHbIX (QA)

1. ckadaTb 1 pacnakoBaTb L-LDOPE Toolbelt
2. nepenucaTb B nanky ¢ goannamm cueHsbl

landsat 8 gBa danna

cygwinl.dll
unpack_oli_ga.exe

2. OTpeaakTMpoBaTb TEKCT KOMAHOHOW CTPOKU

noa HasBaHue panna CBOEN CLEHBI

ncxoaHbIn pavn KadectBa LWabnoH hanyioB pe3ynbLraTtoB

nanka c oannamMmm CHUMKa

% cygwinl

l.nlar.:k_nli_qa
EELCE1820212013113LGNO1_B1
6 LC81820212013113LGNO1_B10
#ELC81820212013113LGNO1_B11
#ELC81820212013113LGNOD1_B2
#ELC81820212013113LGNO1_B3

#ELC81820212013113LGNO1_B4

#ELC81820212013113LGNO1_B5

#ELC81820212013113LGNO1_B6

#6ELC81820212013113LGNO1_B7

#ELC81820212013113LGNO1_B8

#ELC81820212013113LGNO1_B9

#ELC81820212013113LGNO1_BQA

| LCB1820212013113LGNDT_MTL

dil

TIF
TIF
TIF
TIF
TIF
TIF
TIF
TIF
TIF
TIF
TIF
TIF
txd

2 845 3380
12538 154
123 633 078
123 633 078
123 633 078
123 633 078
123 633 078
123 633 078
123 633 078
123 633 078
123 633 078
494 344 198
123 633 078
123 633 078
7748

unpack_oli_ga --ifile=LC81820212013113LGNO1_BQA.TIF --ofile=LC81820212013113LGNO1 —all

3. CkonupoBaTb 1 BCTaBUTb OTPEAAKTUPOBAHHbIN TEKCT B KOMaHAHOe okHo Total

Commander un BbINONHUTL KOMaHAay (Enter).

-all
-combine
-fill

... ngp.cm

http://landsat.usqgs.qgov/documents/lldope
toolbelt userguide.pdf

http://landsat.usqgs.qov/L-LDOPE Toolbelt.php

#HLC81820212013113LGNO1_cirrus
#ELC81820212013113LGNO1_cloud
#LC81820212013113LGNO1_cloud_shadow
#LC81820212013113LGNO1_dropped_frame

#HLC81820212013113LGNO1_fill

#LC81820212013113LGNO1_snow_ice
#HLC81820212013113LGNO1_termrain_occl
#LC81820212013113LGNO1_vegetation
EELC81820212013113LGNO1_water

|| LCB1820212013113LGNDT_MTL

tif
tif
tif
tif
tif
tif
tif
tif
tif

61 785 646
61 785 646
61 785 646
61 785 646
61 785 646
61 785 646
61 785 646
61 785 646
61 785 646

7748



http://landsat.usgs.gov/L-LDOPE_Toolbelt.php
http://landsat.usgs.gov/L-LDOPE_Toolbelt.php
http://landsat.usgs.gov/L-LDOPE_Toolbelt.php
http://landsat.usgs.gov/documents/lldope_toolbelt_userguide.pdf
http://landsat.usgs.gov/documents/lldope_toolbelt_userguide.pdf

LANDSAT 8 OLI ka4ecTBO AaHHbIX (QA)

n3obpaxxeHme CHUMKa Macka obrnayHocTu MacKa CHera

o 4

Macka BOAHbIX 0ObekToB 777




LANDSAT 8 OLI METAOAHHBIE

dann LC81820212013113LGNO1_MTL.txt

GROUP = IMAGE_ATTRIBUTES
CLOUD_COVER =1.35
IMAGE_QUALITY_OLI=9
IMAGE_QUALITY _TIRS =9
ROLL_ANGLE =-0.001
SUN_AZIMUTH = 160.61028301
SUN_ELEVATION = 45.59453595
EARTH_SUN_DISTANCE = 1.0055139 - pacctoaHne 3emnn ot ConHua
GROUND_ CONTROL_POINTS_MODEL =440
GEOMETRIC_RMSE_MODEL = 7.700
GEOMETRIC_RMSE_MODEL_Y =5.633
GEOMETRIC_RMSE_MODEL_X =5.250
GROUND_ CONTROL_POINTS_VERIFY =153
GEOMETRIC_RMSE_VERIFY =4.068

END GROUP = IMAGE_ATTRIBUTES



LANDSAT 8 OLI PAOUOMETPUYHECKAA KAJIMBPOBKA

~ Lmax,-Lmin,
Qcal max—Qcal min

7 (Qcal —Qcal min) + L min

Qcal max—Qcal min

4 @

L max,—Lmin,

4y §

GROUP = MIN_MAX_RADIANCE GROUP = MIN_MAX_REFLECTANCE GROUP = MIN_MAX_PIXEL_UALUE
RADIANCE_MAXTHMUM_BAND_1 = 772.55371  REFLECTANCE_MAXIMUM_BAND_1 = 1.216780 QUANTIZE_CAL_MAX_BAND_1 = 65535
RADIANCE_MINIMUM_BAND 1 = -63.7977%  REFLECTANCE_MINIMUM_BAND_1 = -8.899980 QUANTIZE_CAL_MIN_BAND_1 = 1
RADIANCE_MAXTMUM_BAND_2 = 787.80151  REFLECTANCE_MAXIMUM_BAND_2 = 1.216700 QUANTIZE_CAL_MAX_BAND_2 = 65535
RADIANCE_MINIMUM_BAND_2 = -65.85698  REFLECTANCE_MINIMUM_BAND_2 = -8.899980 QUANTIZE_CAL_MIN_BAND_2 = 1
RADIANCE_MAXTMUM_BAND_3 = 721.368641  REFLECTANCE_MAXIMUM_BAND_3 = 1.216780 QUANTIZE_CAL_MAX_BAND_3 = 65535
RADIANCE_MINIMUM_BAND_3 = -59.57818  REFLECTANCE_MINIMUM_BAND_3 = -8.899980 QUANTIZE_CAL_MIN_BAND_3 = 1
RADIANCE_MAXTMUM_BAND 4 = 610.94812  REFLECTANCE_MAXIMUM_BAND_& = 1.216780 QUANTIZE_CAL_MAX_BAND_4 = 65535
RADIANCE_MINIMUM_BAND 4 = -58.45229  REFLECTANCE_MINIMUM_BAND_&4 = -8.899980 QUANTIZE_CAL_MIN_BAND_4 = 1
RADIANCE_MAXIMUM_BAND 5 = 370.73018  REFLECTANCE_MAXIMUM_BAND_5 = 1.216780 QUANTIZE_CAL_MAX_BAND_5 = 65535
RADIANCE_MINIMUM_BAND 5 = -38.61501  REFLECTANCE_MINIMUM_BAND_5 = -8.899980 QUANTIZE_CAL_MIN_BAND 5 = 1
RADIANCE_MAXIMUM_BAND_6 = 93.48548 REFLECTANCE_MAXIMUM_BAND_6 = 1.218708 QUANTIZE_CAL_MAX_BAND_6 = 65535
RADIANCE_MINIMUM_BAND_6 = -7.71346 REFLECTANCE_MINIMUM_BAND_6 = -8.899980 QUANTIZE_CAL_MIN_BAND_6 = 1
RADIANCE_MAXIMUM_BAND_7 = 38.38463 REFLECTANCE_MAXIMUM_BAND_7 = 1.218708 QUANTIZE_CAL_MAX_BAND_7 = 65535
RADIANCE_MINIMUM_BAND_7 = -2.58917 REFLECTANCE_MINIMUM_BAND_7 = -8.0899980 QUANTIZE_CAL_MIN_BAND_7 = 1
RADIANCE_MAXTMUM_BAND_8 = 688.19448  REFLECTANCE_MAXIMUM_BAND_8 = 1.216780 QUANTIZE_CAL_MAX_BAND_8 = 65535
RADIANCE_MINIMUM_BAND_8 = -56.83132  REFLECTANCE_MINIMUM_BAND_8 = -8.899980 QUANTIZE_CAL_MIN_BAND_8 = 1
RADIANCE_MAXTMUM_BAND_9 = 152.34837  REFLECTANCE_MAXIMUM_BAND_9 = 1.216780 QUANTIZE_CAL_MAX_BAND_9 = 65535
RADIANCE_MINIMUM_BAND_9 = -12.58898  REFLECTANCE_MINIMUM_BAND_9 = -8.899980 QUANTIZE_CAL_MIN_BAND_9 = 1
RADIANCE_MAXIMUM_BAND_18 = 22_00180 QUANTIZE_CAL_MAX_BAND_18 = 65535
RADIANCE_MINIMUM_BAND_16 = 8.18033 QUANTIZE_CAL_MIN_BAND_10 = 1
RADIANCE_MAXIMUM_BAND_11 = 22_00180 QUANTIZE_CAL_MAX_BAND_11 = 65535
RADIANCE_MINIMUM_BAND_11 = 8.18033 QUANTIZE_CAL_MIN_BAND_11 = 1

END_GROUP =

MIN_MAX_RADIANCE

END_GROUP =

MIN_MAX_PIXEL_UALUE



GROUFP =

END_GROUP =

LANDSAT 8 OLI PAOUOMETPUYHECKAA KAJIMBPOBKA

RADIOMETRIC_RESCA
RADIAHCE_MULT_BAHD 1 =
RADIANCE_MULT_BAHD_2
RADIANCE _HMULT_BANHD_3
RADIAHCE_MULT_BAMD 4
RADIANCE _HMULT_BAND S
RADIANCE_MULT_BAHD_6

RADIANGE_MULT_BAND_7
RADIANGE_MULT_BAND_S
RADIANGE_MULT_BAND_9
RADIANCE_MULT_BAND_18 =
RADIANGE_MULT_BAND_11 =
RADIANCE_ADD_BAND_1
RADIANCE_ADD_BAND_2
RADIANCE_ADD_BAND_3
RADIANGE_ADD_BAND_4
RADIANCE_ADD_BAND_5
RADIANCE_ADD_BAND 6
RADIANCE_ADD_BAND_7
RADIANCE_ADD_BAND_8
RADIANCE_ADD_BAND_9
RADIANCE_ADD_BAND_18
RADIANCE_ADD_BAND_11
REFLECTANCE_MULT_BAND_1
REFLECTANCE_MULT_BAND_2
REFLECTANCE_MULT_BAND_3
REFLECTANGE_MULT_BAND 4
REFLECTANCE_MULT_BAND_5
REFLECTANGE_MULT_BAND_6
REFLECTANCE_MULT_BAND_7
REFLECTANCE_MULT_BAND_8
REFLECTANCE_MULT_BAND_9
REFLECTANGE_ADD_BAND_1
REFLECTANCE_ADD_BAND_2
REFLECTANCE_ADD_BAND_3
REFLECTANCE_ADD_BAND_4
REFLECTANCE_ADD_BAND_5
REFLECTANGE_ADD_BAND_6
REFLECTANCE_ADD_BAND_7
REFLECTANCE_ADD_BAND_8
REFLECTANCE_ADD_BAND_9

MY mbh L bk M ok ok ok

LING
-2762E-82
-3814E-82
-1916E-82
-8092E-82
-1242E-83
-54308E-83
-B193E-84
-1369E-82
5167E-03
-3420E-84
-3420E-84
-31658
-86992
L8289

1

-28.

46238
62114
-f.7150808
-2.58967
-56.84269
-12.58358

8.108868
a.1080888

- BAA8E - 85
- B080E- B85
- B080E- B85
- B080E- B85
- B080E- B85
- BAA8E -85
- B080E- B85
- B0A8E - 85
- B080E- B85
-1868084
-188080
-188080
-188080
-188080
-186884a
-188080
-188804
-188080
RADTOHMETRIC_RESCALIHG

YOOBHO BMECTO:

_ Lmax,=Lmin, (Qcal —Qcal min) + L min ,
Qcal max—Qcal min

A

NCIOJIb3OBATb

< LA =RADIANCE _MULT BAND A * Qcal A +

RADIANCE_ADD BAND A
\

\

HAMPUMEP ana Qcal_4

\ \
L4 = 0.010092*Qcal 4 - 50.46238

KAIIMBPOBOYHbIE KOO®PDOULIMNEHTDI
anA TENNOBOIO KAHATA

GROUP = TIRS_THERMAL_COHSTANTS
K1_COMSTAMT_BAHD_18 = 774_.89
K1_COMSTAMT_BAHD_11 = 480.89
KZ2_COMSTAMT_BAHD_18 = 1321.088
KZ2_COMSTAHMT_BAND_11 = 1281.14

EHD_GROUFP TIRS_THERMAL_COHMSTANTS



