Analysis Methods in Atmospheric and Oceanic Science

AOSC 652

Introduction to Graphics and Analysis of Satellite
Measurements of Atmospheric Composition: Day 3

* Review prior assignment
» Guidance with plotting and use of Open Office Impress
» General help with HW #3

16 Sep 2016
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AOSC 652: HW 02

How many sig figs needed to specify target for 0.2 km accuracy?

At equator:
Radius of Earth ~ 6370 km and Earth is represented by 360 deg of longitude
360 deg of longitude = 2r x Radius of Earth =2 7 6370 km = 40,024 km
Therefore, 1 deg = 111 km
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How many sig figs needed to specify target for 0.2 km accuracy?

At equator:
Radius of Earth ~ 6370 km and Earth is represented by 360 deg of longitude
360 deg of longitude = 2r x Radius of Earth =2 7 6370 km = 40,024 km
Therefore, 1 deg = 111 km

Also, 1 deg = n /180 deg = 0.017 radians



AOSC 652: HW 02

How many sig figs needed to specify target for 0.2 km accuracy?

At equator:
Radius of Earth ~ 6370 km and Earth is represented by 360 deg of longitude
360 deg of longitude = 2r x Radius of Earth =2 7 6370 km = 40,024 km
Therefore, 1 deg = 111 km

Also, 1 deg = n /180 deg = 0.017 radians

So, 0.017 radians = 111 km & one can show 0.2 km = 3.1x10-° radians



AOSC 652: HW 02
How many sig figs needed to specify target for 0.2 km accuracy?

At equator:

Radius of Earth ~ 6370 km and Earth is represented by 360 deg of longitude
360 deg of longitude = 2r x Radius of Earth =2 7 6370 km = 40,024 km
Therefore, 1 deg = 111 km

Also, 1 deg = n /180 deg = 0.017 radians
So, 0.017 radians = 111 km & one can show 0.2 km = 3.1x10-° radians

At least 5 sig figs after decimal point are needed to represent 0.000031 radians

6 sig figs are recommended because we want our numerical value to be
better than 0.2 km accuracy or, as a student wrote, “better safe than sorry”

More than 6 sig figs after decimal point is TMI
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AOSC 652: HW 02
How many sig figs needed to specify target for 0.2 km accuracy?

At equator:

Radius of Earth ~ 6370 km and Earth is represented by 360 deg of longitude
360 deg of longitude = 2r x Radius of Earth =2 7 6370 km = 40,024 km
Therefore, 1 deg = 111 km

Also, 1 deg = n /180 deg = 0.017 radians
So, 0.017 radians = 111 km & one can show 0.2 km = 3.1x10-° radians

At least 5 sig figs after decimal point are needed to represent 0.000031 radians

6 sig figs are recommended because we want our numerical value to be
better than 0.2 km accuracy or, as a student wrote, “better safe than sorry”

More than 6 sig figs after decimal point is TMI

At 60°N:
Distance covered by longitude = 27 x Radius x cos (60°)

0.2 km = {2 = radians/(2 = 6370 km x 0.5)} x 0.2 km = 6.2x10~° radians

Latitude: same as at equator

11



AOSC 652: HW 02

For geographic calculations using Cartesian coordinates, longitude in the
Western Hemisphere is preceded by a negative sign

If you specify location, should use:

N/S or +/~ for latitude
E/W or +/- forlongitude

http://en.wikipedia.org/wiki/Longitude

12


http://en.wikipedia.org/wiki/Longitude

LR

=
B
—
2045
v .
o
FrI
Sots e
’ij A L
' d
Be
| Idp| 1904

<
.‘i'_-:
i .H . I
- ':-,_
B v
£ ?j |
.-_-_'_'_"; “:h

© 2016 Google
Imagery Date: 10/23/2014

1

i

39°00'09.81" N 76°27'24.90" W elev

Gogle earth

0ft eyealt 1307 ft

13



3/5/2013
0 ﬁ TTD M
2016

Googleé earth
L

Imagery Date: 3/5/2013, 1'29°57:33.13" N '90°04'08.64" W elev. 3 ft eyealt 8010 ft




% : ,'_'l‘

e 9% '%t»ﬁ?,,- >
ltiberty Rd ff‘f_&ﬁ 3 ; Ay

T

u:f*'frl:j- :
Faoctuclorg o

" "_’-‘:‘-;,__ SR U :

" - 3

-

ar
,; I s
2 J‘%’ o
e |
.'I;'E

.

¥
oy [ 5t
g LA 3

e <
- :'-:"..131' -

da <\ sy VLY el B

- a o i A 2 | - 3 d I / *
_‘.'tlmag'er_\g Date:s10/23/2014° 39°18414.067 N' 76°40'06.00" W ElE'f.-' 220ft  eyealt 49601 ft




I} ]
f . 2

5. 5 X .I. i - G 3 . - N . e e
o Z 85 a5 J"ﬂEi.alhrm::ure i ek . o
'E! 4 i-..-g ¥ L y ﬁ : i
g 4 2y G4y DoverBelawaneiB: /
o 2 e rStudent & e e g
' \ﬂar Ian & ) =
‘*‘ Washmgton i o / AT Delawarex £

N\ B b
E‘ & U G 1 T
| - RS w i
y Sm o Y g SiY
‘M 3 K . 2 3 = ¥ : ; 7
B, - B !

it LAY Ineructor j‘ L _.-*3‘ _

&g N8 S B e 8 & o
e .. A, “‘H“‘. (e § e e - é’%g

" — ] ‘qy

o ‘ 1'--'.._5 \\ G
.\ "lm'\l B i);
-e’

if

BCO

"‘“l,r\\x _EE.,C’{

[

o AR 1”‘ \} ©2016/Google f* ;
E‘ e H w :' -
pi= a - \ i DataSIDINOAA 'S ‘dauyﬁF‘\JGA GE
e o : . A o Image Landsat: =l
5 :_L‘.. Pl G PR, X o -3 P ._;e andsat: L“¥'°"
oS oy WA A ] T Jata@DFo Columbia (NSE NOALY
T ot i CHTE R

s
Uy ] =5
'r:k\_ Imager\,-' Date: 12/31/1969° #38°27'535.84" N 76°02'48.71" W elev -2ft eyealt 199.12 mi

(.100316 earth




&

) g = -:Int ,4,,51‘5-1,-, * .
: o 1S of @

) S

D\Ei’ Clty -

;ﬁ

gt

B \ @abt




L n’dénglc_:q - (Student X
rl:‘ s F r.r
e e
S (%ondm]unctlon
5 .G %‘Ug._.r ?G
B o oty W
R .

el Bay 5

Efﬁ‘xr\IZ,ﬂ«CnF’arade Maroubra NSW Australia
South Coogee

55 ‘%( iy OGNt Data SIO, NOAA. U'S Navy NGA, geBHOStrUCtor 4
arl

Q © 2016 Google

Imagery Date: 5/2/2016

GO()SIC e?rth

33°55'40.25" 5 151°14'07.48" E elev 113t eyealt 12.58 mi




« : : o ¥ e g 'SR
] o " A =) Fi] 'a <] tj I 1
f n f ; Back Mountam H
P . J"% g

. & _
5.8 s Pennsylvania P e ﬂ\_
L = o - .
. 8. a B8 } LA RS . 8
A : T
a B . =~ .
¢Stident f - L = S

& :
= Serth,
E ' - B
a I R
e - “Reading 2
: 2 RE]
8 =
arrisburg e 2 a
O Trah L e
gt o RO i
E" i W . ) B
jml'achnn Mountain B‘E?W_’_ "YDFK“ ; .,_I:i *
BE%BB ﬁChambersburg G AR S, 3
8- g L i % Yy
; 8 & &} 7% ©.2016 Google
o N B 8 a GE ; f“";lé_geil__-:’aﬂdsat a ok : th
8% i BE E ; A F : a i QU ear

g < s Imagery Date: 12/31/1969  40°21'14.62" N  76°54'03.86" Wielev 405 ft.  eye at387.15 mi (







o steastenville-lirevose . =« R .
Wllow Grove - . ; g L
] g i T < - -__:__ F . 3 - = - Jo. 4 2 T
P - - ; : g Ny i e
. B = e T 0% B
o 8 H u’aTb . .]” "‘ﬁ?
s T S T )
8 e B ST
O ¢ “Crﬂydon " - Burlmgton.liard_
,Cornwells ‘HeightszEddington e =
' P e o L
= sg | B Burlmgton
o ‘53 -4 - :
-G' B iG -ﬂ i
] 3 -l- o 8 ] =Y
At~ (e ¥ e
.' .w_"':l; ‘}.II_I—.“.G
b R, | A : : :
E'AG- @ ! o -
A : .
= )da“- 1 T E _h
Eenten Isfand AR .
B H-E.--E ~ Willingboro
o E:.- " 8 - 2 v =
~ O e £ o I
agDelrante|® e 8 a
2 E]G X 8 83 "8
oG oog i~ 5
uLl:‘ U ocage G / L ;
= o Google earth
' EL i | 8 8

6)(_‘ nﬂr'ﬂw"c'

Imager‘y‘E)ate 5;24;2[116 40°03'09.14" N 74°58'27.72" W elev 13 ft eyealt 51861 ft

~100 km away



Rwertu

e DY | R i r - O
T o ] + E I‘r-.|:| - 3 . e z'l;.-.:'_"-
# *Willow Grc L@k ‘ _ ST ?3,‘_.‘;;
: = 3 [off=] 1] . 3 .,1_***: ‘. -
= 2 W Sakes B
T - o A e
¥ ] LEI c '-' E‘E "w - ".
: o @ < o f8 gl SR
’ o €8t _T-:_ hBrﬁstoI
= dgn .."'-“ . Burlmgtcm.liapd
: tse Eddington o & e
B Ak Iﬁlgh .. T E:-_; E
L fx@ ‘Buriin ton
& : a . E!r 8- g ;
;1n5trum= palieN (8 s
. ORI AL i
AT L p
P \
:dl r m E 'u i o
( 8 g ““Willingboro S
- - n
L Sy g i by - R g
Delranei® e 8, sl T
g, _ E
ave? Google earth
; EL &| a8 8

40°03'09.14" N 74°58'27.72" W elev 13 ft eyealt 51861 ft

~100 km away



:Studcr_t 4

Instructor g

a
e
g
&
L 8 X
L
ik R
v 1..., £
i .h_ " -
i ) -
y & -
A
i {
h k’ £ 1 i >
' ks

B,
21 yele 046 D|g|taIG obel ’ﬁ\vr }‘ ) 2%
et 3 o -y ;
i mage‘“’NAQA o S .‘“; | ol ¢ (10()%{“3 earth
" Ehﬂ : i;:. s e 8 L ’ =

41°09'47:21" N 11(1°Df1'25.2?" W oelev 6870 ft eye alt 2491745 mi

23



PROGRAM DEG_TO_RAD
C
C A program to convert coordinates of latitude and longitude from
C degrees to radians.
C
C Define variables
REAL LAT D, LAT M, LAT_S, LAT R
REAL LONG_D, LONG_M, LONG_S, LONG_R
CHARACTER LAT_HEM, LONG_HEM
C
C Set constants
PARAMETER (P1=3.14159, DEC_M=60, DEC_S=360)
C Read latitude and longitude
PRINT *, 'Enter latitude degs,mins,secs separated by commas: '
READ *, LAT D, LAT_M, LAT_S
PRINT *,'N or S?:"'
READ *, LAT_HEM

C
PRINT *, 'Enter longitude degs,mins,secs separated by commas: '
READ *, LONG_D, LONG_M, LONG_S
PRINT *, 'E or W?: "'
READ *, LONG_HEM
C

C Convert latitude and longitude to decimal degrees
LAT_M=LAT_M/DEC_M
LAT_S =LAT_S/DEC_S
LAT_D =LAT D+ LAT_M+ LAT_S
IF (LAT_HEM.EQ.'S') THEN
LAT_D = LAT_D*(-1)
END IF
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PROGRAM DEG_TO_RAD
C
C A program to convert coordinates of latitude and longitude from
C degrees to radians.
C
C Define variables
REAL LAT D, LAT M, LAT_S, LAT R
REAL LONG_D, LONG_M, LONG_S, LONG_R
CHARACTER LAT_HEM, LONG_HEM
C
C Set constants
PARAMETER (P1=3.14159, DEC_M=60., DEC_S=3600.)
C Read latitude and longitude
PRINT *, 'Enter latitude degs,mins,secs separated by commas: '
READ *, LAT D, LAT_M, LAT_S
PRINT *,'N or S?:"'
READ *, LAT_HEM

C
PRINT *, 'Enter longitude degs,mins,secs separated by commas: '
READ *, LONG_D, LONG_M, LONG_S
PRINT *, 'E or W?: "'
READ *, LONG_HEM
C

C Convert latitude and longitude to decimal degrees
LAT_M=LAT_M/DEC_M
LAT_S =LAT_S/DEC_S
LAT_D =LAT D+ LAT_M+ LAT_S
IF (LAT_HEM.EQ.'S") THEN
LAT_D = LAT_D*(-1.0)
END IF
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PROGRAM conversion_radian

C This program converts the user inputed lattitude and longitude to
C radians

real latdeg,latmin,latsec,Reclon,Radlat

real londeg,lonmin,lonsec,Declon,Radlon

pi=3.1459

print *, 'Please enter the latitude (deg, min, sec):"'
read *,latdeg,latmin,latsec

Declat= latdeg+latmin/60.+latsec/3600.

Radlat= Declat*(2.*pi/360.)

print *,'Please enter the longitude (deg, min, sec): "'
read *,londeg,lonmin,lonsec

Declon= londeg+lonmin/60.+lonsec/3600.
Radlon= Declon*(2.*pi/360.)

Write (*,100) Radlat
100 format ("The latitude in radians is', F8.6)
write (*,110) Radlon

110 format ('The longitude in radians is', F8.6)
write (*,110) Radlon
110 format ('The longitude in radians is', F8.6)

C The above format statement puts the radian calculation into a field
C width of 8 with 6 decimal places. This was determined to be the
C appropriate number of significant digits for 0.2km accuracy.

stop
end
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PROGRAM conversion_radian

C This program converts the user inputed lattitude and longitude to
C radians

real latdeg,latmin,latsec,Reclon,Radlat

real londeg,lonmin,lonsec,Declon,Radlon

pi=3.14159

print *, 'Please enter the latitude (deg, min, sec):"'
read *,latdeg,latmin,latsec

Declat= latdeg+latmin/60.+latsec/3600.

Radlat= Declat*(2.*pi/360.)

print *,'Please enter the longitude (deg, min, sec): "'
read *,londeg,lonmin,lonsec

Declon= londeg+lonmin/60.+lonsec/3600.
Radlon= Declon*(2.*pi/360.)

Write (*,100) Radlat
100 format ("The latitude in radians is', F8.6)
write (*,110) Radlon

110 format ('The longitude in radians is', F8.6)
write (*,110) Radlon
110 format ('The longitude in radians is', F8.6)

C The above format statement puts the radian calculation into a field
C width of 8 with 6 decimal places. This was determined to be the
C appropriate number of significant digits for 0.2km accuracy.

stop
end
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program degrad
implicit double precision(a-h,o-z)
character*5 rep
pi = 3.1415
continue
write(6,200)
format('Enter latitude (deg,min,sec): ")
read *,xlatd,xlatm,xlats
write(6,201)
format('Enter longitude (deg,min,sec): ')
read *,xlond,xlonm,xlons
xladeg = (xlatd)+(xlatm/60.)+(xlats/3600.)
xlodeg = (xlond)+(xlonm/60.)+(xlons/3600.)
write(6,401)xladeg,xlodeg
write(6,401)xladeg,xlodeg
format(/,'degree lat =',F9.5,/,'"degree lon =',F9.5,//)
xlarad = xladeg*pi/180
xlorad = xlodeg*pi/180
write(6,202)xlarad,xlorad
format(/,'radian lat =',F8.5,/,'radian lon =',F8.5,//)
write(6,500)
format('do you want to proceed?'/)
read *,rep
if(rep.eq.'n') then
goto 300
end if
goto 100
continue
stop
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program degrad
implicit double precision(a-h,o-z)
character*5 rep
pi = 3.1416
continue
write(6,200)
format('Enter latitude (deg,min,sec): ")
read *,xlatd,xlatm,xlats
write(6,201)
format('Enter longitude (deg,min,sec): ')
read *,xlond,xlonm,xlons
xladeg = (xlatd)+(xlatm/60.)+(xlats/3600.)
xlodeg = (xlond)+(xlonm/60.)+(xlons/3600.)
write(6,401)xladeg,xlodeg
write(6,401)xladeg,xlodeg
format(/,'degree lat =',F9.5,/,'"degree lon =',F9.5,//)
xlarad = xladeg*pi/180.
xlorad = xlodeg*pi/180.
write(6,202)xlarad,xlorad
format(/,'radian lat =',F8.5,/,'radian lon =',F8.5,//)
write(6,500)
format('do you want to proceed?'/)
read *,rep
if(rep.eq.'n') then
goto 300
end if
goto 100
continue
stop
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200

201
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202

500

300

program degrad
implicit double precision(a-h,o-z)
character*5 rep
pi = 3.1416d0
continue
write(6,200)
format('Enter latitude (deg,min,sec): ")
read *,xlatd,xlatm,xlats
write(6,201)
format('Enter longitude (deg,min,sec): ')
read *,xlond,xlonm,xlons
xladeg = (xlatd)+(xlatm/60.)+(xlats/3600.)
xlodeg = (xlond)+(xlonm/60.)+(xlons/3600.)
write(6,401)xladeg,xlodeg
write(6,401)xladeg,xlodeg
format(/,'degree lat =',F9.5,/,'"degree lon =',F9.5,//)
xlarad = xladeg*pi/180.d0
xlorad = xlodeg*pi/180.d0
write(6,202)xlarad,xlorad
format(/,'radian lat =',F8.5,/,'radian lon =',F8.5,//)
write(6,500)
format('do you want to proceed?'/)
read *,rep
if(rep.eq.'n') then
goto 300
end if
goto 100
continue
stop
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proGram LatLon convert

pi=DACOS(-1.D0)
a = pi/180

write(6,700)

700 format ('Input latitude (degrees, minutes, seconds): ',$)
read(*,*) wlat_deg,xlat_min,xlat_sec
write(6,704)

704 format ('Input longitude (degrees, minutes, seconds): ',$)
read(*,*) wlon_deg,wlon_min,wlon_sec

wlat= wlat_deg+wlat_min/60.+xlat_sec/3600.
wlon= wlon_deg+wlon_min/60.+xlon_sec/3600.
C print *,'Lat (degrees) =',wlat, 'Lon (degrees) =',wlon

rlat = wlat*a

rlon = wlon*a

print *,'Lat(radians) = ',rlat, 'Lon (radians) = ",rlon
stop

end
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proGram LatLon convert

pi=DACOS(-1.D0)
a = pi/180

write(6,700)

700 format ('Input latitude (degrees, minutes, seconds): ',$)
read(*,*) wlat_deg,xlat_min,xlat_sec
write(6,704)

704 format ('Input longitude (degrees, minutes, seconds): ',$)
read(*,*) wlon_deg,wlon_min,wlon_sec

wlat= wlat_deg+wlat_min/60.+xlat_sec/3600.
wlon= wlon_deg+wlon_min/60.+xlon_sec/3600.
C print *,'Lat (degrees) =',wlat, 'Lon (degrees) =',wlon

rlat = wlat*a

rlon = wlon*a

print *,'Lat(radians) = ',rlat, 'Lon (radians) = "',rlon
stop

end
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proGram LatLon convert

pi=DACOS(-1.D0)
dtr = pi/180.D0

write(6,700)

700 format ('Input latitude (degrees, minutes, seconds): ',$)
read(*,*) wlat_deg,wlat_min,wlat_sec
write(6,704)

704 format ('Input longitude (degrees, minutes, seconds): ',$)
read(*,*) wlon_deg,wlon_min,wlon_sec

wlat= wlat_deg+wlat_min/60.+wlat_sec/3600.
wlon= wlon_deg+wlon_min/60.+wlon_sec/3600.
C print *,'Lat (degrees) =',wlat, 'Lon (degrees) =',wlon

rlat = wlat*dtr

rlon = wlon*dtr

print *,'Lat(radians) = ',rlat, 'Lon (radians) = ',rlon
stop

end
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proGram LatLon convert

implicit double precision (a-h, 0-z)
pi=DACOS(-1.D0)

dtr = pi/180.D0

write(6,700)

700 format ('Input latitude (degrees, minutes, seconds): ',$)
read(*,*) wlat_deg,wlat_min,wlat_sec
write(6,704)

704 format ('Input longitude (degrees, minutes, seconds): ',$)
read(*,*) wlon_deg,wlon_min,wlon_sec

wlat= wlat_deg+wlat_min/60.+wlat_sec/3600.
wlon= wlon_deg+wlon_min/60.+wlon_sec/3600.
C print *,'Lat (degrees) =',wlat, 'Lon (degrees) =',wlon

rlat = wlat*dtr

rlon = wlon*dtr

print *,'Lat(radians) = ",rlat, 'Lon (radians) = ',rlon
stop

end
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program latlon_to rad
double precision total lat deg,total lon_deg,lat rad,lon_rad

pi = 3.14159265358979323846D0
100 continue

I user inputs lat and lon coordinates as deg,min,sec (enter 999 to end)

I script reads and stores
print *, 'Remember to put negative values for South and West'
write(6,704)

704 format('Enter latitude in (deg,min,sec)..(999,0,0) to end: ',$)
read(5,*)lat_deg,lat_min,lat_sec
if(lat_deg.eq.999) goto 999
write(6,706)

706 format('Enter longitude in (deg,min,sec): ',$)
read(5,*)lon_deg,lon_min_lon_sec

I conversion from deg to to decimal deg then to radians
total_lat_deg = lat_deg + lat_min/60 + lat_sec/3600

I conversion from deg to to decimal deg then to radians
total_lat_deg = lat_deg + lat_min/60 + lat_sec/3600
total_lon_deg = lon_deg + lon_min/60 + lon_sec/3600
lat_rad = total_lat_deg * pi/180
lon_rad = total_lon_deg * pi/180

I'writes lat and lon in radians with 5 sig figs (5 after decimal?)
write(6,702)lat_rad,lon_rad

702 format(/,'Lat (radians): ',F9.5," Long (radians): ',F9.5,//)

I loops back to beginning for another coordinate
goto 100

999 continue

stop
end

35




Enter latitude in (deg,min,sec)..(999,0,0) to end: 38.,58.,53.50

lat_deg = 38
lat_min = 58
lat_sec = 53
Enter longitude in (deg,min,sec): 76.,56.,40.23
lon_deg = 76
lon_min = 0
lon_sec = 0

Lat (radians): 0.66323 Long (radians): 1.32645
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program latlon_to rad
double precision total lat deg,total lon_deg,lat rad,lon_rad

pi = 3.14159265358979323846D0
100 continue

I user inputs lat and lon coordinates as deg,min,sec (enter 999 to end)

I script reads and stores
print *, 'Remember to put negative values for South and West'
write(6,704)

704 format('Enter latitude in (deg,min,sec)..(999,0,0) to end: ',$)
read(5,*)lat_deg,lat_min,lat_sec
if(lat_deg.eq.999) goto 999
write(6,706)

706 format('Enter longitude in (deg,min,sec): ',$)
read(5,*)lon_deg,lon_min_lon_sec

I conversion from deg to to decimal deg then to radians
total_lat_deg = lat_deg + lat_min/60 + lat_sec/3600

I conversion from deg to to decimal deg then to radians
total_lat_deg = lat_deg + lat_min/60 + lat_sec/3600
total_lon_deg = lon_deg + lon_min/60 + lon_sec/3600
lat_rad = total_lat_deg * pi/180
lon_rad = total_lon_deg * pi/180

I'writes lat and lon in radians with 5 sig figs (5 after decimal?)
write(6,702)lat_rad,lon_rad

702 format(/,'Lat (radians): ',F9.5," Long (radians): ',F9.5,//)

I loops back to beginning for another coordinate
goto 100

999 continue

stop
end
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program latlon_to rad
double precision total lat deg,total lon_deg,lat rad,lon_rad

pi = 3.14159265358979323846D0
100 continue

I user inputs lat and lon coordinates as deg,min,sec (enter 999 to end)

I script reads and stores
print *, 'Remember to put negative values for South and West'
write(6,704)

704 format('Enter latitude in (deg,min,sec)..(999,0,0) to end: ',$)
read(5,*)lat_deg,lat_min,lat_sec
if(lat_deg.eq.999) goto 999
write(6,706)

706 format('Enter longitude in (deg,min,sec): ',$)
read(5,*)lon_deg,lon_min_lon_sec

I conversion from deg to to decimal deg then to radians
total_lat_deg = lat_deg + lat_min/60 + lat_sec/3600

I conversion from deg to to decimal deg then to radians
total_lat_deg = lat_deg + lat_min/60 + lat_sec/3600
total_lon_deg = lon_deg + lon_min/60 + lon_sec/3600
lat_rad = total_lat_deg * pi/180
lon_rad = total_lon_deg * pi/180

I'writes lat and lon in radians with 5 sig figs (5 after decimal?)
write(6,702)lat_rad,lon_rad

702 format(/,'Lat (radians): ',F9.5," Long (radians): ',F9.5,//)

I'loops back to beginning for another coordinate
goto 100

999 continue

stop
end

38




program latlon_to rad
double precision total _lat deg,total lon_deg,lat_rad,lon_rad

pi = 3.14159265358979323846D0
100 continue

I user inputs lat and lon coordinates as deg,min,sec (enter 999 to end)

I script reads and stores
print *, 'Remember to put negative values for South and West'
write(6,704)

704 format('Enter latitude in (deg,min,sec)..(999,0,0) to end: ',$)
read(5,*)lat_deg,lat_min,lat_sec
if(lat_deg.eq.999) goto 999
write(6,706)

706 format('Enter longitude in (deg,min,sec): ',$)
read(5,*)lon_deg,lon_min_lon_sec

I conversion from deg to to decimal deg then to radians
total_lat_deg = lat_deg + lat_min/60 + lat_sec/3600

I conversion from deg to to decimal deg then to radians
total_lat_deg = lat_deg + lat_min/60 + lat_sec/3600
total_lon_deg = lon_deg + lon_min/60 + lon_sec/3600
lat_rad = total_lat_deg * pi/180
lon_rad = total_lon_deg * pi/180

I'writes lat and lon in radians with 5 sig figs (5 after decimal?)
write(6,702)lat_rad,lon_rad

702 format(/,'Lat (radians): ',F9.5," Long (radians): ',F9.5,//)

I'loops back to beginning for another coordinate
goto 100

999 continue

stop
end
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program latlon_to rad
double precision total _lat deg,total lon_deg,lat_rad,lon_rad

pi = 3.14159265358979323846D0
100 continue

I user inputs lat and lon coordinates as deg,min,sec (enter 999 to end)
I script reads and stores
print *, 'Remember to put negative values for South and West'
write(6,704)
704 format('Enter latitude in (deg,min,sec)..(999,0,0) to end: ',$)
read(5,*)lat_deg, lat_min, lat_sec
if(lat_deg.eq.999) goto 999
write(6,706)
706 format('Enter longitude in (deg,min,sec): ',$)
read(5,*)lon_deg, lon_min, lon_sec

I conversion from deg to to decimal deg then to radians
total_lat_deg = lat_deg + lat_min/60 + lat_sec/3600

I conversion from deg to to decimal deg then to radians
total_lat_deg = lat_deg + lat_min/60 + lat_sec/3600
total_lon_deg = lon_deg + lon_min/60 + lon_sec/3600
lat_rad = total_lat_deg * pi/180
lon_rad = total_lon_deg * pi/180

I'writes lat and lon in radians with 5 sig figs (5 after decimal?)
write(6,702)lat_rad,lon_rad

702 format(/,'Lat (radians): ',F9.5," Long (radians): ',F9.5,//)

I loops back to beginning for another coordinate
goto 100

999 continue

stop
end
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program degrees_to_radians
character*6 canswr

double precision xlat_deg,xlat_min,xlat_sec,xlon_deg,xlon_min,xlon_sec

pi=3.14159265358979323846D0
dtr=2.D0*pi/360.D0

100 write(6,700)
700 format('Enter latitude of location (deg, min, sec) : ',$)
read(5,*)xlat_deg,xlat_min, xlat_sec

write(6,704)
704 format('Enter longitude of location (deg, min, sec) : ',$)
read(5,*)xlon_deg,xlon_min,xlon_sec

C  Conversion to decimal degrees
xlat=xlat_deg+xlat_min/60.D0+xlat_sec/3600.D0
xlon=xlon_deg+xlon_min/60.D0+xlon_sec/3600.D0

C  Conversion of decimal degrees to radians
C  Conversion of decimal degrees to radians
xlat_rad=xlat*dtr
xlon_rad=xlon*dtr

write(6,702)xlat_rad,xlon_rad

702 format('Lat (in radians) =',F9.5, ' Lon (in radians) =',F9.5)
write(6,706)

706 format('Do you want to do another conversion? (Y/N) : ',$)

read(5,*)canswr
if(canswr.eq.'Y') goto 100

stop
end
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program degrees_to_radians
character*6 canswr

double precision xlat_deg,xlat_min,xlat_sec,xlon_deg,xlon_min,xlon_sec

pi=3.14159265358979323846D0
dtr=2.D0*pi/360.D0

100 write(6,700)
700 format('Enter latitude of location (deg, min, sec) : ',$)
read(5,*)xlat_deg,xlat_min, xlat_sec

write(6,704)
704 format('Enter longitude of location (deg, min, sec) : ',$)
read(5,*)xlon_deg,xlon_min,xlon_sec

C  Conversion to decimal degrees
xlat=xlat_deg+xlat_min/60.D0+xlat_sec/3600.D0
xlon=xlon_deg+xlon_min/60.D0+xlon_sec/3600.D0

C  Conversion of decimal degrees to radians
C  Conversion of decimal degrees to radians
xlat_rad=xlat*dtr
xlon_rad=xlon*dtr

write(6,702)xlat_rad,xlon_rad
702 format('Lat (in radians) =',F9.5, ' Lon (in radians) =',F9.5)

write(6,706)
706 format('Do you want to do another conversion? (Y/N) : ',$)
read(5,*)canswr
if(canswr(1:1).eq."Y") goto 100
stop
end
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program degrees_to_radians
character*1 canswr

double precision xlat_deg,xlat_min,xlat_sec,xlon_deg,xlon_min,xlon_sec

pi=3.14159265358979323846D0
dtr=2.D0*pi/360.D0

100 write(6,700)
700 format('Enter latitude of location (deg, min, sec) : ',$)
read(5,*)xlat_deg,xlat_min, xlat_sec

write(6,704)
704 format('Enter longitude of location (deg, min, sec) : ',$)
read(5,*)xlon_deg,xlon_min,xlon_sec

C  Conversion to decimal degrees
xlat=xlat_deg+xlat_min/60.D0+xlat_sec/3600.D0
xlon=xlon_deg+xlon_min/60.D0+xlon_sec/3600.D0

C  Conversion of decimal degrees to radians
C  Conversion of decimal degrees to radians
xlat_rad=xlat*dtr
xlon_rad=xlon*dtr

write(6,702)xlat_rad,xlon_rad
702 format('Lat (in radians) =',F9.5, ' Lon (in radians) =',F9.5)

write(6,706)
706 format('Do you want to do another conversion? (Y/N) : ',$)

read(5,*)canswr
if(canswr.eq.'Y') goto 100

stop
end
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Other Coding Issues

One student completed the assignment in
/homes/metogra/username/www/aosc652/sub_dir

Another student turned in code that worked, but forgot to update the
numbers on the front page, which had been computed with an older,
non-working code | was able to locate in the student’s directory

This is the second time a student has not turned in the code (or poem)
that was actually used (different students)

Please be sure your submitted code is the same that was used to find
your numerical answers
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hppltd guidance

« Each time hp ### is executed, where ### is extension number
of stncl.” file, a file called hp.log is generated. The hp.log
file can be helpful for understanding what has happened ©

* A modest amount of documentation for column selection syntax
is available in ~rjs/aosc652/week 03/hp.macro

» Info about special symbols is provided in file
~rjs/aosc652/week_03/hp_symbols.map

» Use linux command:
covert —density 200 tmp331.eps tmp331.png

to convert EPS to PNG for animation

» Have a look at ~rjs/aosc652/week_03/.convert for script to convert
lots of tmp*eps files to tmp*png files
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hppltd guidance

file hp.macro:

To select data in column 1 vs data in column 2, for those instances
where data in column 3 lies between values of 25. and 35., enter:

1,2;$3#(25.,35.)
file hp_symbols.map
To write 30°N, must enter
30@SM16@SR
To write z < 30 km, must enter

z @MA40@SR 30 km

SR is Simplex Roman, SM is Simplex Math, and MA is Math

There are 21 character fonts and 11 symbol fonts available
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Open Office Impress

« To open: % ooimpress

* First time: select empty presentation (first query) &
slide (second query)

* Once you set up initial placement of figures on a slide:
Top: global map, png file from web
Bottom: time series, png file, your creation

then if you:
duplicate the slide
make figure hot
insert new figure w/ old figure hot

the new figure will be placed at exact same spot as old figure
(very nice feature of Open Office Impress)
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SSH Secure Shell File Transfer
to get files to Windows

* Process must be initiated from Windows machine
» See slides shown 9 Sept 2016, at start of class

£ aosc-gw.umd.edu - umd - SSH Secure File Transfer - =] x|

File Edit View Operation Window Help |
Mg eelgan e silmerszany o e
F1 Quick Connect (] Profiles ‘

0y | FE & | = s ||C:‘lUSErs'\lj5‘lD0cuments‘tclass‘laﬁ.OSl _I v/ class/fall2016/assignments ;H Add |

Local Mame o &1 Quick Connect Colos | Tunneling | FleTransfer |  Favorie Folders | [~ [ Size | Type | Modified | Attributes |
= ADS5CE52_2016_assign_01.doc =0 P'ﬂ“_ Comection | Cpherlist | Authenticaton | Keyboard 117,784 Adobe ... 08/25/2016 12:5... -rwier—i-
_— ) pringer

- ADSC652_2016_assign_01.pdf : ) - 90,049 Adobe ... 08/30/2016 03:3... -rw-r-r—

: ) Ukdd take 2 Corfigure protocal settings forthe connection. New settings will take effect
AOSC652_201E_BSngn_Dlch defaultsitp upon nexd login. 184,410 Adobe ... 09/15/2016 01:0... -rwxr--r—-

- AQSCE52_2016_zssign_02.pdf a0l Spechy © as the host name or the User name to be prompted for the 194,598 Adobe ... 08/22/2016 08:1... -Mw-r--r--

urnd information when the profile is chosen for connecting. 58,006 Adobe ... 08/22/2016 08:1... -Mw-r—r—

| ADSC652_2016_assign_03.doc
“¥ A0SCE52_2016_assign_03.pdf

s | ADSC652_2016_Honor_Code.doc Host name: Jnalo.atmos umd edu
“Y A0SCA52_2016_Honor_Code.pdf User name: Il'iS
AQSC652_2016_Initial_Student_Survey.doc Port number- Ig;
- AQSCE52_2016_Initial_Student_Survey.pdf
8" Backup of AOSC652_2016_assign_01.whbk Encryption slgorithm: | <Defauit> =l 2z =]

g’ Backup of ADSCE52_2016_assign_02.whk

4 ' MAL algorithm: I: Diefault> - l
0 Backup of AOSCES2_2016_assign_03.wbk
0 Backup of AOSC652_2016_Honor_Code.wbk Comprassion: I:None: vl
Terminal answerback: IVH 0o - l

[~ Connect through firswall
[~ Reguest tunnels only {disable teminal)

Transfer| Queue| OK. Cancel

| ] E— o mel e R —— ol
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SSH Secure Shell File Transfer

to get files to Windows
B

Colors I Tunneling | File Transfer I Favorite Folders
Connection | Cipherlist | Authentication |  Keyboard

Configure protocal settings for the connection. Mew settings will take effect
upan next login.

Specify ~ as the host name or the user name to be prompted for the
information when the profile is chosen for connecting.

Host name: |halo atmos umd edu

User name: Jis

Potrumber. |22

Encryption algorithm: | <Defaut ~| 2z =]
MAC algorithm: | <Defautt> -

Compression: | <None:> -

Teminal answerback: 100 -]

[T Connect through firewall

[T Reguest tunnels only (dizable teminal)

x|

] Cancel
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