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Development of a tool to read out HRPT data of NOAA
polar orbiter received at Syowa Station

Makoto Kuji' and Nobuyuki Kikuchi?

Abstract: A processing tool for HRPT data archived in the National Institute
of Polar Research (NIPR) was developed to read out the data and display the
images. This tool was created with a free C compiler and X window libraries on
a UNIX workstation, making the ability to process the data independent of the
facilities at NIPR and other institutions to some extent.

The main features of this tool, at this stage, are the following: cutout of data for
a specified region, display of images, and conversion from count values to radiance
or brightness temperature, for AVHRR infrared channels (chs. 3, 4, and 5). This
tool is suitable for preliminary data processing over wide area rather than detailed
data processing with match-up to ground observations on a pixel-by-pixel scale,
because a detailed geometrical correction is not incorporated in this tool.
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orbiter EOMEERELIRE TH 5, & 25D, mARE L, MHHIcBIT2EE2F AT 5 2
L3, FERAEEREICEET 2, B 2O TCH 2 EKE L DBUED:®, KEEEE5EN
HSN T3 (Yamanouchi et al., 1987),

MBI TZE SN T 5 HRPT 7 — %13, wJ#-VIRsb - Bt EiR TH 52 AVHRR
F—y O, B ERERICRERE T2 TOVS F—% &84, ElLBOE KERSHIC
BT 2H90C L > TREERATH 2, UL, REOERTERMIIZR (LTt o7 —5
BRIE, RUOFIHY A7 LIEEED T — ALY 7 b (TeraScan ¥ A7 A) 2BHALTEY, &
ARENZIZFEY AT L2 FE L T 558, H 2 IidlBstific kit U TEER ED 2 LE) D
5. ZOZLF, TRELHOLFEFIAVEIC L > TIRERFIKI L Z>Tns, 22T,
UNIX-OS - T, f#iffORITFT —2 25tAH L, ERNE 7B ETS5 00V 7 b
(V—v) #EF L. KETHE, 20V —LPRRET L7 -5 OHE, RUZDY —VOE
S HBELFALOBTEICOWT, Yo VT — Y EHOEAE E & bicakRb,

2.7 = ¥

AETTIE, WEHOWRERZT—=FID7 +—<v MZDWTRHIZHAT 5,

¥, BBFIEHIC 5 L TES N HRPT 7 — 5 3§~ T, BiMFOA > 54 > 57— 754
TIVIEIFEEN TS, ZOW, SEIZY > 7L7—% L LT, NOAA-1412 LT, 1997
F07H 06 H 13KF45 43 (UTCO) wEllllanz b OERE L., ZOKEY > 7 VvT—24 13,
BT — 7k (DAT) TSN TEY, TAEHREO UNIX V—27 27— 3> iz
BEALTz, W 7T — 5 OELFRIE, J3NOAA _50.1 TH Y, 7— ¥ 7581 110387200 bytes T
Hotz, W, ZOT7—5ERL, BHIFTEAL T2 2 7 A TeraScan T, avhrin 2
Y FPERAWT, UNIXEXTREFELLZLDTH S,

iz, $UTINT=IDT =<y MIROED TH 5!

() 1La—FDEX (Va—FE) 1322528 bytes Th 5.

(2) vIa—F#IE, T—Y4E 110387200 bytes # 1L 2 — FETHE[D, 49001 73— F (=4
F—=7 V=LY THD,

(3) 1va—F D55, 1500byte HiZiz, BHHIFZIS> ch 3, ch4, ch 5 DIRE OB IEF#RD
A- T3, %7, HEKEH AVHRR 7—% 1% 1501 byte 2 ota% 2,

(4) F—Hixchl,ch2 ch3 chd ch5® 2bytesx5=10bytes B—fHIz7 D, 1L a3— N2
2048 $HD B,

(5) 2 bytes DFNUAHY, Sun 7 —27 A5 —3 3 >R Macintosh |2 & - T > T 5,

(6) BWEOBEFBERIZIA - T, Z 2T, #uElEHRIZ, NOAA DR —L~— (hip://
psbsgi l.nesdis.noaa.gov:8080/ PSB/NAVIGATION/navpage.html) 5> PaNDA (ftp://ftp.tric.u-
tokai.ac.jp/outgoing/panda/verd.2/) 7z X5 AF L, MBERE L © QB AT T,
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W, UEDT =8 75 —<v 2RI 21047-0, hE - FAK (1983) 2L 10 L7,

3. Y—VOBEF
PEDT =57 =<y FOBRICEDE, BFRINF v 2NV 41 LT, 774 VD%
725 2048 X 2048 EF DAL (FEAEEHI) oW, 4 ERBEIC )~ 7L, Ek
FORLIZH DOERB 1 ITRT, M, R Y —)Vig, BEFS T, AR94F v > 2L (AVHRR chs.
3.4, RU'S) DA EXRE LIABETS bR E B> T3, 72, YIDHLIE, EEI L
(pixel-by-pixel) DFEATICANZ, & BIREDILAD 25> 888 (Uniy) 12 OLTHT24THH

273K

180K

1 ENEHIERRET T — 2 A 77— 55 AH L7, AVHRR OEGRHA (ch. 4) BEROD
—fl. #EIZINOAA-14TH D, BBAIEHICHB VT 1997407 506 H 1354545
(UTC) W2 Ea N7z, ZIEFHH S 2048 T4 > &410 H L, 2048 X 2048 B DS
T, MIEABBES LWV Y 7Y UV 7RRLTW S GEAFRIERIT> Twniw),
NOAA HEIZ, BIRO EHF2 S FHICRITLTwS, VRV RTA AL, HERET
273K (H) »5 180K () O v—A 5 —1LTh 5,

Fig. 1. An example of channel 4 brightness temperature imagery of AVHRR/NOAA-14
data, archived in the National Institute of Polar Research. These data were received
at Syowa Station (69°00'S, 39°35'E) on 1345 UTC, July 6, 1997. The data
contained 2048 by 2048 pixels, which were the head portion cut out of the original
data set and then were displayed in 4 intervals in each direction. The NOAA polar
orbiter flew from upside to downside of the image. The level slice is assigned as a
gray scale from 273 K (white) to 180 K (black). It is not processed with geometrical
correction.
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ZEEL, brEELFLE LHEE KT, S2XS2ER) »BERERS S I2Y V7L
THRRIC LT, BlZIE, 4ERBED ) V> TV DEFE, AT, 4V ¥ FIVEIRD 20482048
B[RO EED Lk 5,

iz, Fx ) Tv—yay, HERELEL, RO ()5 Q) DZERE T hE-F
K, 1983 ZBHFHIZLT2):
() BEFE ALV —DFHE

BT AN F—IZLATFOR (1) TRD S Z E3HES:

N=GXC+I (1)

22T, NBBAERSN I VY —, CRBET—5, G l1iZFx) 7Tv—ya MR/ ThH
D, M1DOF—TiFFNEFN—0163 & 1577 L1z 57-.
ARDDOF¥ ) 7TVv—ya MG EZTEFNFNLUTOR Q) & 3) TEHET 2

Nsp— N7
= ISP T 2
Csp—CT 2
I:Nsp*—GXC_sp. (3)
Z 2T, Nop BFEHEHOBS = AV ¥ —, NT BEEWNEY —7 v b OB T 2 V¥ —, Csp

OB T — 5 OHMNPES, 2 LT CT BEENE Y —~ v b OBl T — ¥ OREIRF
ﬁ?%%.¥l®7—&TﬁJWwﬁ~miN?ﬁ&w&,Cy@9%&%bf€7ﬁ4m8&
Koz,

(2) FEAREIRHIE
BRI © 3L ¥ — OIFRBRHE AT OR ) 12 &k %

Nni=aXN+bXN3Xc. (4)

2T, Na 3FEAEIRIE21To e T A v ¥ —, N BBEBSN AV F —, a b ZL T
cli, FERERMERITH D, ST 5 PaNDA OFE 7 7 4 LA BB L., Z0OHEI3, #h
Fi, abi092378, bH300003822, ZL T cH 3N Th5,
(3) MEEEIRE DI

BB . 3 OV ¥ — 2 HEERE AT 2 113U T O (5) 2 v %:

TEB:__ﬁ_Eizg____ 5)

<1+ Civ, >
22T, Tep i 3MEERE, Eid GEFARIERA) BB xvF— (N 27213 Naw), ve i35

F v U ANVOFUNEE BBEREEIC L > THE S, 230 PaNDA 2817, ), 2L TC,
ECIEERTHY, FNLELN, CiH1.1910659% 1075 (mW sr! m? cm?), Ca A3 1.438833 (cm
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H2 K1 EFEBR 7272L, R—F7 AT v THIREE L, ERAENOETIAET 3,
AR 90°S (FAFRA) 75 S0°S3IE, 100 Z &I, FRIEHIIREE 0 26 100 2 LIkt
Y c»rn T 5, NOAA BER, BEROFREFH1S EHICRITL WS, &
72, BEROEGICASNEEAWHAIR4BEZRI LI AN Lzl bicBiing.,
Fig. 2. As in Fig. 1, except in Polar Stereo Map Projection. The South Pole is located near
the left bottom corner of the panel. Latitude circles are drawn every 10° from 907
S (South Pole) to 50°S (only 60°S is labeled explicitly). Longitude lines are drawn
clockwise every 10° from 0° to 90°F, to 180°, to 90°W (the horizontal line from the
South Pole to the left edge of the panel), and to 0" again. The NOAA polar orbiter
flew from bottom to top along the center portion of the image. White points
scattered around the right and left sides of the image indicate data loss due to the
4 by 4 resampling; this is inconvenient for display but does not affect the values of
the data for further analysis.
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3 B2 LA 22720, SEIOMEY — L THID X L7 ERAREREELT D 512X 512
FOEE, |BRERILVY IV ENTVS, BEROTL (77.90°S, 141TE) 13, @&
EHETHRNC 1536 74 B, EEAFANIC 172 AF v > HTHY, K2 IBWTELD
B hiz b, BT ——iF 273K (H) »5 180K (B) O v—R 75—V Th 5,

Fig. 3. As in Fig. 2, except for the image which contains 512 by 512 pixels with full resolution

cut out of the original data. The image center (77.90°S, 14.17°E) is located in the
point with [536-th line (along track) and 1792-th scan (cross track) which corresponds
to upper left location in Fig. 2. The level slice is assigned as a gray scale linearly
from 273 K (white) to 180 K (black).

KESWZ Lo THITAHETHZ, M2DHBE, miZ 1200 TH5, 17, BEBIZIM G-
EO) 25, Huls (FBE—90) 32100 T &2, % U TRERIZEETAE RE 0 yEES
[ DORETRADICO 5 3600 FTI0 BEIZF|WTHD, 22T, &E 2707 1376 90° L7
5. 1, M2V, mERHIBEEOMGICIRY (HVWEOF) b 501, 4ERI L
VYo7V T Uiz THD, OB IZFE R, YUEOTF—8E 7075 A%
W, B, FMEKERNITOEE & BbN 2EHI DN TOYID H LA (T 7-6 %X 3 i
R,

oY HUIZ, AREERIC 81T % 77.90°S, 141TE 2Hul X 32 SI2XS12 HE (BB L% 558
kmX 589 km) TH 5, ¥, HBETOFEE I, HAICIIEREER LONE (74>, AF+>)
EIEET S Ln b, ERICE, MNEOEER, BE-BREXHVTLAFETH L. Jhi
&, fEY —VO—DThHD, (GE-RBRE) 5 (T4 Y- AFv>) NOTHY — L E2H0
5, ZOMERE L TEHESN A EREEADNE X, TeraScan TEHESLA b D & 60 HERRED
T H D, 207, FLIESDOEEITIBEICE, EEILETH 2.
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Fig. 4. As in Fig 3, except for the image simply in a raster format.

Tol87T, Bz, VE—Lr VYV I T =% 2RO EERIBICE T 5 E - KEIEH O
ThErwolz, BROBMICIGURBTEITS CEBHELZ EFEZ 5N 5,

4. F ¥

ENABHASEFTIC BT T —H 4 783N T w3 HRPT F— ¥ OFAH LY —VOER %
fTo7z. 2DV —niE, AVHRR =5 DR 3 F % 2 LT, RO & 5 BAE %175
ZEDHEKS:

BT D7 4 v 7y 7EBRER (2120, SRXSR2EFRE, 4EFEMF & T3 L,

2048 X 2048 HiFEDHIPA E TAIRETH 5).

- FHESEROYVIY HL R, ERFRETD.

- ERFORIE, BEREER (TR 74— v ) ER=F AT VA 2FENAIRETH 5,
cBHlE A Y v MEREREICET 5,

c FEEARER O[Z/ 8T XA F XD WTUE, AERATI 7 7 A VI SHEERIRETH 5.

Flz, ZOV—NVEFINVT—F XL GEA LR, AVHRR 77— OB (i«
ReYID H L - MEREEESHR) 2SSk 2 AR L2, 272U, EERE» SEBR EONMNE (7
Ay e AFr) BEHET BE, TeraScan £ DAV 3 60 BREE L 5D T, FHMAES
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BRicB 2 ) E— oy v F—y BRW:, BOKEKIEBOPFRICEOMNT TITE 720,
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T &
V—NVOERIZHIz-T
(1) V=IO,

FRE TN LU T — 5 JUE - BERAE 70 75 ADBIFIE, UNIX 7 —2 25— 3>
Sun Ultra-1 ® ETIT-77. EAEVIZ26MBTH 2, /2, 7V—DCEE a2 /,845 ¢
X Window 4 75 ) 2F[H LIz, 2OV —NVIFHRE, KEL ST T=20a > —3 v M
SR %:
< V= VARER (ERFS - UTD ML ¢ BEREEANH),

EHR EDZA v, A¥ v o oi@E, BEALFET ZHBIY -V,

TEELAEE, RELSEBRLEDT A v, Ay EFETIMEY -,
W, THEEMORNRAFEEICIE, HEA720 7 ) —TREL TIFE v EEZ TWw3,

(2) HER ST XY DRETE

VI VEBFT DI HTID, BOMDST A—F1Z, HROBRE,SAFL, SRS 2
FELTRHRET A ko7, REEFETIE, “control” E WA LEIOAN 7 7 AV EAEL,
~E®7¢—7vbwﬁofﬁﬁbfgxé —fFle LT, KRBOY > INT—5 DHE, Z
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D “control” 7 7 A WIILLTORER 7+ —<v b &R s (GEIOD S LIISBETH 2):
J38NOAA_50.1 : input file;

22528 : record length (bytes),

4900 : number of records (lines);

1500 : header (skipped; bytes);

98.99310 . inclination (degrees);

205.5902 : ascending node (longitudinal in degrees);
0.02424005700 : ascending node time (in day);

4 : channel number (avhrr; ch3, ch4 or chS);

512 512 . segment(image) size: size_x size_y (in pixel);

11 : segment interval: interval x interval_y (in pixel);

1792 1536 : segment center: center_x center_y (in pixel; Le, scan line);
273.0 180.0 : segment max and min by user for image enhancement;
output_ch4 . calibration file (G and I for ch 3, ch 4, or ch 5);
avhrrcoef.14 . avhrr coefficient file;

tbb4 199707061345 : cutout and output filename (ch 3, ch 4 or ch 5).

¥, V— VAR (ET7 74 V) OLAENE, “dispimage” TH D, —fFa /34 L LTI,
HEIVANVTAEZERLIZ, ATIT7 74 (“control”) DEERAEEET LI LI2L-5T,
BEREXTET L D TELRCERE L2,

1221, BRFROBEIHLTIE, T4 ATV A DKEEE, 2—FOUHY 2T LABIE
WARIET 28D 5 DT, BEETIE, V—RA 32— NROBKE - $7 X5 DEREFELE
THIETHIGL TS, B2, BEBREREL X—7 A7 V4 TEGERRZVIDEZ 512
&, ZNZENLTDES & 0DOB#%: main BfOHF THEINT 5 2 LIk 5!

PlotData (&W, &sg); : T R,

PlotData_PolarStereo (&W, &sg); CIR—T AT VA,



