FLIGHT SUMMARY REPORT

Flight Number: 94-040

Calendar/Julian Date: 14 February 1994 « 45
Sensor Package: Wild-Heerbrug RC-10

Modis Airborne Simulator (MAS
Aerosol Particulate Sampler (APS)
Large Area Collectors (LACs)

Area(s) Covered: Gulf Coast/Mississippi Valley

Investigator(s): Menzel, U. of Wisconsin; Aircraft #: 706
Handley, USFWS

SENSOR DATA

Accession #: 04696 00 emme= e e
Sensor ID #: 076 108 024 100
Sensor Type: RC-10 MAS APS LACs
Focal Length: 2" e e
304.89 mm
Film Type: Aerochrome IR~ - - —
S0-060
Filtration: Wratten 12 =~ === e e
Spectral Band: 510-900 nm = === e emes
f Stop: 11 e T —
Shutter Speed: 1/250 0 eeee e
# of Frames: 534 e emeee e
% Overlap: 60 0 e
Quality: Excellent Excellent ~  ----- —
Remarks: Camera clock offset

53.6 seconds from
navigation data
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The Airborne Science and Applications Program (ASAP) is supported by three ER-2 high
altitude Earth Resources Survey aircraft. These aircraft are operated by the High Altitude
Missions Branch at NASA-Ames Research Center, Moffett Field, California. The ER-2s are
used as readily deployable high altitude sensor platforms to collect remote sensing and in situ
data on earth resources, celestial phenomena, atmospheric dynamics, and oceanic processes.
Additionally, these aircraft are used for electronic sensor research and development and satellite
investigative support.

The ER-2s are flown from various deployment sites in support of scientific research sponsored
by NASA and other federal, state, university, and industry investigators. Data are collected
from deployment sites in Kansas, Texas, Virginia, Florida, and Alaska. Cooperative
international scientific projects have deployed the aircraft to sites in Great Britain, Australia,
Chile, and Norway.

Photographic and digital imaging sensors are flown aboard the ER-2s in support of research
objectives defined by the sponsoring investigators. High resolution mapping cameras and
digital multispectral imaging sensors are utilized in a variety of configurations in the ER-2s’
four pressurized experiment compartments. The following provides a description of the digital
multispectral sensor(s) and camera(s) used for data collection during this flight.

Modis Airborne Simulator

The Modis Airborne Simulator (MAS) is a modified Daedalus multispectral scanner. It records
up to twelve 8-bit channels, which can be selected from an array of fifty available spectral
bands. The band selection is made prior to flight and the instrument is hard-wired to that
configuration. Channel 1 is used to store additional bits which provide 10-bit resolution for
Channels 9 through 12. The band configuration for this flight is as follows:

Data System Channel MAS Channel Band edges um
1 --- LSBs for Channels 9-12
2 1 0.529 - 0.572
3 2 0.635 - 0.688
4 3 0.688 - 0.729
5 4 0.729 - 0.769
6 7 0.852 - 0.893
7 39 4.875 - 5.025
8 40 5.025 - 5.175
9* 31 ' 3.659 - 3.810
10* 45 10.791 -11.239
11* 47 12.539 -12.986
12% 46 11.799 -12.246

*10-bit resolution

Sensor/Aircraft Parameters:
Spectral Channels: 50
Output Channels: Seven 8-bit and four 10-bit
IFOV: 2.5 mrad

Ground Resolution: 163 feet (50 meters at 65,000 feet)
Total Scan Angle: 85.920




Pixels/Scan Line: 716

Scan Rate: 6.25 scans/second

Ground Speed: 400 kts (206 m/second)

Roll Correction: Plus or minus 3.5 degrees (approx.)
Aerosol Particulate Sampler

The Aerosol Particulate Sampler (APS) has been developed and is operated by Dr. Guy Ferry
of the NASA-Ames Research Experiments Branch. The sampler is a non-imaging sensor
designed to gather high altitude dust particles for laboratory research.

Large Area Collectors

The Large Area Collectors (LACs) are flown on NASA high altitude ER-2s in support of the
NASA-Johnson Space Center Cosmic Dust Program. The LACs are used to collect
comparatively unaltered cosmic dust from the stratosphere at ER-2 flight altitudes of 65,000
feet or higher. Sufficient quantities of extraterrestrial materials are collected to allow chemical
and mineralogical compositions of individual particles to be determined. Study of these
materials whose sources may be comets, asteroid collisions, planetary impacts, and meteorite
ablation provide valuable information about the origin and history of the solar system.

Additional information regarding the Large Area Collectors may be obtained from Michael E.
Zolensky, NASA-Johnson Space Center, SN2, Houston, Texas 77058 (Telephone: 713-
483-5128).

mer tem

Various camera systems and films are used for photographic data collection. Film types
include high definition color infrared, natural color, and black and white emulsions. Available
photographic systems are as follows:

» Wild-Heerbrug RC-10 metric mapping camera
- 9x 9 inch film format
- 6 inch focal length lens provides area coverage of 16 x 16 nautical miles
from 65,000 feet
- 12 inch focal length lens provides area coverage of 8 x 8 nautical miles from
65,000 feet

» Hycon HR-732 large scale mapping camera
- 9x 18 inch film format
- 24 inch focal length lens provides area coverage of 4 x 8 nautical miles from
65,000 feet

 IRIS II Panoramic camera
- 4.5x 34.7 inch film format
- 24 inch focal length lens
- 90 degree field of view provides area coverage of 2 x 21.4 nautical miles
from 65,000 feet




The U.S. Geological Survey's EROS Data Center at Sioux Falls, South Dakota serves as the’
archive and product distribution facility for NASA-Ames aircraft acquired photographic and
digital imagery. For information regarding photography and digital data (including areas of
coverage, products, and product costs) contact EROS Data Center, Customer Services, Sioux
Falls, South Dakota 57198 (Telephone: 605-594-6151).

For specific information regarding flight documentation, sensor parameters, and areas of
coverage contact the Aircraft Data Facility, NASA-Ames Research Center, Mail Stop 240-6,
Moffett Field, California 94035-1000 (Telephone: 415-604-6252). Additional information
regarding ER-2 acquired photographic and digital data is also available through the Aircraft
Data Facility.




(gS12-vSie sewely) snud ulyl " 2661:81 6¥:,0:81 0812-¥512 O-N
1e3|Q " 0t:20:81 GL6v:LL ggle-veie W-1
1es|D " LEIEPILL L0:9€:L1 €zle-L012 M1
(6602 Bwely) snuO %02 " vyi6e:iLL 81:€2:LIL 9012-2602 I-H
(6502-€502 sawey)) sniNWNO JOUIN " 616791 o:1€:91 1602-€502 a-o
(6¥02-6€02 Sawey) snNWNd %0y-01 " €1:22:91 L0:0L:91 2502-G102 4-3
(€861-2861 Sawel)) snNNWNI JOUIN " 90:€0:91 LL:BYIGE ¥102-2861 a-o
(1861-v/61 Saweyy) snNWNI %0S-01 " v0:E¥:GH L2:0€:G} 186 1-¥S6} g-3
(2261-1261 sawey) sninwnd %02-01 " 8v:€2:G1 94:80:G1 €G61-1261 a-o
(0261-1161 Ssawes) snnwnd %09
-Joujw {(8681-968} Sawel)) snuO %0L | 00861/00059 €1:40:G1 rARA A 0261-v881 ga-v
S$)IBWIYH/I9A0D PNOJD S$19)}9Ui/199} anN3 14HVI1S sloquinN sjuiod
IS ‘epniiy (08s ‘ujw “1y-LWO) awiL sweld %99yo
Z/L ebed 9.0 # Josuas
969Y0 # UOISSAIY

00-v6 "ON 1HOITA
V.1va 3NIT LHOITd VHIWYOD




OL:12/vb-vL SANIL ddO/NO SdV

Jeg|D " $6:66:0¢ le:ev:0¢ Liv2-06€2¢ S-¥
1es|p " 61:8€:02 L1:G2:0¢ 68€¢-19€¢ €-20
1eg|D " 06:02:0¢ 02:£0:0¢ 09€2-1E€€C b-2
1e9|d " 9¥:€£0:02 L1:0G6:61 0g€e€e-10€2 A-X
Jes|n " ¢0:9v:61 $0:2E:6} 00€¢-0L¢c¢ M-A
(/822 oeweyy) snuo
joujw ((ygg2g-2e22 Ssewel)) snup %0e-0l " v2:82:61 SELEGE 69¢¢-ctce n-1
(1€22-0622 Ssowel)) snujo ulyL " 0v:€G:81 cegv8l 1€22-L022 S-d
(v812-e8te wm__:m._c SN Uiyl " vc:9e:81 8v:ve:8l 90¢c-181¢ O-d
S)IBWAH/IOA0D PNOID slojow/109} an3d 1HVIS sioquinN sjujod
ISW ‘epmily (o8s ‘ujw “4y-LWO) awil sweid A09Yd
2/z obed 9.0 # losuag
96990 # UOISS8IIY

0t0-¥6 "ON LHOITd

V.1va 3aNIT LHOITd YHINVYD




R R R R R ¥R B B =R 8 &% 8 & =2 %=

[~

sau}|ueds
pojeaday
Le3o}

R 8 R B R 8

-t

§)
]

saujjuedns

peje|odusijul

L3073

14:3-14
psey
2598
#S0S
9YES
pELL
LSEY
S88Y
258y
2SHS
G96€
99vE
Y£99
vES9
LEEY
6vQS
2€¥9
9EY9

sau}l lueds
Poooy
L2303

§2°9
G2°9
§2°'9
§52°9
62°'9
52°9
S2°9
S2°9
S2°'9
§2°9
52°9
§2°9
§2°9
§2°9
G2°9
S2°9
§2°9
§2°'9
(sdu)

peeds
uessg

21861/000499
21861/0808599
21861/008S9
21861/000S9
¢1861/980S9
2I861/90059
21861/000S9
<1861/00049
21861/080S59
21861/00859
¢I861/000899
21861/0008S9
21861/00959
21861/00059
21861/080S9
Z1861/08099
2IB61/00099
21861/080S9

Je30u/q88)
opn31i3LyY

2v8-¥6

BEYZST SBLLYVI
Vo6SY1T vS6eQVI
ZLEBET T12EVET
SEBZET 988.21
B@S921 yS1121
996611 LE62IT
L6690 1v9201
Y9ELPT A18G6
€2G¥6 2.968
16448 2Zvi2s
9GE1I8 26LLL
91¥sL 186142
89£09 SELES
19128 L19S¥
SEBEY 66V.E
G165 9980¢€
£8162 8V.i22
Y9112 62LV1
p usa ujbegq
sujuess

Lenaoy

SYAEWAN LHOITA

viva LH3I74 sSnivd3ava

2 ¥S:¥5:02
o yesle @2
f°8S:61:02
2 1vse@pe
g'82:S¥:61
f°'6S:22:61
g°91:€£G:81
ge1e:68€:81
A RE R RN
2°18:19:81
2°8E: Yy LT
g vy:82:L1
#82:8Y:91
#°82:92:91
2 ETv@:9T
2°1 e9:81
g8 16281
P EEELST

g°92:2v:02
2°6 v2:02
g v2:90:02
g 11:6¥i61
g°'6 *1g:61
2°p1:6Q:61
g°9€:1v:81
p°6e1:€2:81
2°£6:90:81
AR T AR T AN
g9 3GE: L1
ggerelsll
B EV:PE:9]
2°65:80:91
2°91+L¥:41
B 186251
BoLlyLpesl
B BT1:97:¥1

u i
o w 3
3 0

}
v

ao
g3
ao
a-v

s3jujod
LELL el

0v0-¥6 'ON LHOITd

V.1va 3NIT LHOITd H3INNVOS SYIN




0%-J4 / S¥H 0L /¥ PE6T AHVMHE3D vE or0-y6 1H9INA

/vml [




vy NG 07-34 / SN 804 /v y6ET AHVNHE3L T
' e i ! T T T T T T T — g T R T T
| o, ﬂ%.o ey L
Al4/V1D DINVIDO NOLSNOH [
e | Juevets i Wie e SR T041NOD 0DIXaW 40 15 |
Yot iz N.S1o82 1,82 N.S1.82 N.S1 82 1
Hev 1 14408 Hd 141¥D SWIHE -
s ) ...x“. o
Cd0
T s, L -
ek A0 P V2 e e i ¢ S
o SR © 2 S i Ly g L &W P gak
1 & Ve g = 2 V= _
T o/ gl =MD UoRIONE .
o - o &R %
VIO MIN . XAPpOTLIINEN & 45
vl i NN 138834 v / TN "
; TR Ts TR P
; ) At VHO 301 E
2 > : g i
5 L 4 5 = sBuiuua =
VH2INOd ; rp
” v z : = . u 6l
, P VIV 24V o — [ 1INVYNNZHD a33HD0
i £z it o o : 3DINN3 H\ GINONVEY W y
130441ND N 35N0 . I S
N 8z T g = ala_ m‘ oL/ §
__«/95 - 180441ND / .f uowwoH : 2 E 2
iz \N) @ > J
FERSET) 4 iy NVA4 39n0¥ NOLvE s ) - o
lzw\_os ¥3AI WYIFINNAVOId , u o W
| oze i & - A auvo3uNYag
1v3d - TNAYYI & osn|obo g f q 5(0p100 - .W _
\\. VD ” N [ 1epp! S a 0 f\.,
o PG YNYSINOT oy F .




s E Senatobia

A MR .
K.@q 4 oAU BT
N

AN

£ a [...,Q*.'.f.m..mv it

S

3 e BN UL L . A BT ER T Tt 1A~ :ﬂn

a 210 TION P % ;

e LT Al
ARy q_mu-uv.‘.m.,_.,.«.. T
PR AR TR LT ]

2T 51 B =] U\ Y s

" . o

o S LPu0,
T R A T TR TEE T R RyT (hg ria
S ity MG A i
.ﬁn__,._

'y 24 L UL SRS =S SRR G el s A
N\

I T PP AT TR T

o] N
A o J_. .4.'1

&

i ’

-
»

._y

{ &
b 2
-

ZACEE I . mw : =5 w

N

X J

N
O 24 ﬂMJ/o..s\/\/




¥ 3 )
1} t\,k"b% ‘\ : 2‘;

Y/, | MONROE

fian .’
2o A
I\XMONROE —S===fi504,

| 21294 g™ MOLLYRIDGE |
i Sy 27 PR rchibald

NTATION/ 48

)
1](406)2° 47

Py

=)

[

oLE] |
=Ry | |

.E

iy

MAS / RC-10 ONC H-24

A/C 708

14 FEBRUARY 1994

FLIBHT 94-040



hath , 2]
566 \ 004 (5 P AAang@?l:J
A (400) ( )A ,osc S
049 (
Janesboro 459 ")k \ (2{9)
: _NDB 9o XEM N :
HODG . ! 1 ?99) 2507
o) 25 L (% :
0 ‘ S "l 2 76
\ ikes = Gotymbi &
i : @)L/ 7N J448 3
: 40 tarks 7 (209) “
: O,
4 600 5
45 [=h(250) 4200 ./ A o - £
- O
. A== 30 " UKEY
e R L (230)
\ L (A =
(293 X~ 30 =
/ Soq
N . il (
NG etown / J / / =
. \ﬁ f—N0e / Sgg) s
L k(30
) ; A
- 522 : K]
30 ;
<¥4? : "E 1198 *
i &/ (983) -
o 9“18(293) A d‘/ (3267 Rano gos e/ T
9 537 I ‘\k Ag:o
s/ 345) X I
1 S 41& ‘ ¢
(270) ': . >
AngjWyyA b 4?0 I (310
1
A O s )383 @ st E
(283) 9= -
HANDLER/:{) p,,,m 375 & .
p2 O \ R ,
F
330 368
d 9 24
> q}‘ , 300&4_ rid
R-3801 PN 9 o8
T = i 5 222 33
B < FT: @2 Q557 a
. 47 A UMMERVI 4
: 2 ) '77A8AN 0
¥ H{35 3 g LEDEAD/30_, (
ecompte
FOREST mu 3 A7749 S : g -
¥ 158 356) @
; y ILLE/5) A
i : : -
: > Y WS % 500, SE
g ANDRUS’ _ 395 % S
Br4 369162 52 Y258 \ ST %
246) i N A 3 60
DYER Ne < ( .
/18 318 y
£ 1 N g et 1 S G % s
| 5160 Al 8], ( 2
ALLEN (4009 ' 228 -
105 ] ! - 4 e
MAMGU| 7 |
o, 68 ! 540 BN
33 4sh 90) — —X 2 2z
UA S 12 TAUT,
s 2 293 7s
2 — | 3585 1410 | (253ppELOUS, -
3)— 7 MiLiERs 294 (360) 2 ; e
Basijfe <&_(256 21870 6 o s
] 3 #\ JEUNICE~ RICHARD/38/7, 4 2N
| 300 'l“ b pousine
(235) /525 A o -2 1305 s . 3
N e {3005, 800 34 JUNEA v
) 325 ! 02 ~
% 1\770) (810
2 342 )(300) 6 s sool 200 708
55)23 @15) ) R§§° 1 mensins S IS 22, ==X \
'3 35 28 A 64 B Brid
2130 LLR o p- o 4184 300 (240 (520~ 345
Do (400 (360 AL B iy b
4307400) 5
: : e ! (293)
: o Raseatra o 1. 2 e ° . .

ER -

s -

@D BEARD DUSTING

KC RANCH/JO

C]
599
Y494)
LALE/34

o35

. LTD

m

NO /32 S0merse
70

5 AUTIO

/

o

| 79

3
un)‘k

1
3
(3‘.\3)AI
LA
int Joseph 4)
ALCORN STATE
620
IVERSITY
w 269 320/
5505

A
0

Newellto 77

st JoserH /()
75

HoA=

e
X
L

/SS/SS/

.

\

//
g
7

N

2

/ i
/
2 ARDY- NDERS/NAT 9 >
- [F7AD LA

-, - \ .7‘8 ll
L
oo N o
ATCHEZ |~

A( o0 A%

(50

O)\ CROSBY 33
336 "\
‘ N

;;Ioster
450

LLE LUMBER/32
120

53 erville

R e
= oodville 9

] 96

A { \ (289)
6 1 M

UTCHEON
200

\WELL NR| S
180
) n
Pylon v
483 N )K(
DALAT PIKER/35
140 )\

5)

FALSE RIVER \
56)
ichary

360 1/ 347 A
74)

mokeptack

B 570

1 ooz\——

/] 304 \

(29

A 05 )
- 285)
\

27,
10)
: 332 535
{ (322} o 342 [K(540)
{ i
420 ABANDGQNED_ _ « QUBLE
N\ NORDIX/30 75
(400) 22\

ATONIROUGE (340)

18 =

MAS / RC-10 ONC H-24

A/C 706

14 FEBRUARY 1994



