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What we want to do 

& 

How we plan to do it

Task 1. Install AATS-6 on the SPAWAR Navajo
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AATS = Ames Airborne Tracking Sunphotometer

How AATS-14 flew in TARFOX and ACE-2


Sunphotometer


Dome radius = 4”
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Next Tasks: Address Yoram’s Lists

Yoram’s Lists*

What to measure in PRIDE:

•
Spectral optical thickness under Terra over glint free and glint regions

•
Ground based measurements of dust absorption, scattering and iron concentration during a given period of time

•
Vertical profiles of whatever we can measure

•
Ocean spectral properties

Why:

•
Dust is most abundant aerosol, yet its properties least known. What can we measure?

•
Dust fertilizes the ocean. What is the relationship between the dust optical thickness, absorption and iron concentration ? How variable is it? 

•
Need to know how badly dust (aspherical, inhomogeneous) degrades MODIS and other retrievals (which assume spherical homogeneous particles).

•
In coastal regions, need to know how badly underwater reflection degrades MODIS retrievals. 

•
The best dust measurements are from ground based instrumentation. How representative are they of the vertical column?
*Yoram Kaufman’s email of 1/17/00

Example: 

AATS-6 continuous transect of multi- AOD 

demonstrates quantitatively how ATSR-2 retrieval accuracy exceeds AVHRR
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Veefkind et al., JGR, 1999

Example:

AATS-6 underflights of MODIS Airborne Simulator (MAS) quantify how MAS retrieval accuracy depends on AOT magnitude
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Tanre et al., JGR, 1999

Yoram’s Lists*

What to measure in PRIDE:

•
Spectral optical thickness under Terra over glint free and glint regions

•
Ground based measurements of dust absorption, scattering and iron concentration during a given period of time

•
Vertical profiles of whatever we can measure

•
Ocean spectral properties

Why:

•
Dust is most abundant aerosol, yet its properties least known. What can we measure?

•
Dust fertilizes the ocean. What is the relationship between the dust optical thickness, absorption and iron concentration ? How variable is it? 

•
Need to know how badly dust (aspherical, inhomogeneous) degrades MODIS and other retrievals (which assume spherical homogeneous particles).

•
In coastal regions, need to know how badly underwater reflection degrades MODIS retrievals. 

•
The best dust measurements are from ground based instrumentation. How representative are they of the vertical column?
*Kaufman email, 1/17/00

Example:

AATS-6 and -14 AOD spectra and 

continuous vertical profiles quantify how dust changes bias of AVHRR retrievals
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Livingston et al., Tellus, 2000; Schmid et al., Tellus, 2000

 We need many comparisons to see if the

dust/no-dust difference is statistically stable
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Durkee et al., Tellus, 2000

Livingston et al., Tellus, 2000; Schmid et al., Tellus, 2000

The cardinal rule of satellite validation

Whenever possible, use validation instruments and methods that have a proven track record:

- Error bars based on a comprehensive error analysis


}
Documented in the peer-reviewed literature

- History of successful intercomparisons to other accepted techniques
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Rule 2:

Demand spatiotemporal coincidence between satellite data and validation data.

(We live in a very inhomogeneous, changing world.)

- Mobility & spatiotemporal continuity of validation measurements really help to achieve this coincidence





We’ve demonstrated lots of other measurements and collaborative analyses that would be useful in PRIDE

•
Ways to get absorption (see Yoram’s list) of the ambient, unperturbed aerosol:

· AATS vertical profiles in the MicroPulse Lidar (MPL) beam, to get B/E(z); hence (z) (Redemann et al., 2000; Schmid et al., 2000; Welton et al., 2000)

· Combine SSFR Flux(z,) with AATS AOD(z,) to get diffuse/direct Flux(z,); hence () (Russell et al., 1999b)

•
Many comparisons to airborne in situ measurements, to test closure:

· AOD() from AATS, nephelometer, PSAP, size spectrometers, chemistry(r) (Schmid et al., 2000; Collins et al., 2000; Livingston et al., 2000)

· n(r) from AATS vs size spectrometers (corrected for inlet losses, evaporation, calibration, etc.) (Schmid et al., 2000)

•
Water vapor column from AATS (Livingston et al., 2000):

· Compare to satellite retrievals; test correlation with AOD retrieval errors

· Study effect on aerosol size, composition
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Aerosol single-scattering albedo profiles determined for TARFOX flight 1728 (July 17, 1996) by two techniques. Solid line: derived by Redemann et al. (2000b) using in situ particle size distributions and aerosol layer complex refractive index estimates from Redemann et al. (2000a) that produce best agreement among profiles of lidar backscatter, sunphotometer extinction, and relative size distribution.  Values were used in the first band of the Fu-Liou radiative transfer model (0.2 µm <  < 0.7 µm).  Dashed line: derived by Hartley et al. (2000) at 450 nm by combining in situ scattering, absorption, and size distribution measurements. The gray-shaded area represents their uncertainty estimates based on one standard deviation plus instrumental error. 
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Comparison between aerosol-induced change in downwelling solar flux derived from C-130 pyranometer measurements (data points) and calculated (curves) for size distributions retrieved from sunphotometer optical depth spectra using an aqueous sulfate real refractive index and a range of imaginary indexes to give the  (550) values shown.  The error bar (cross) shows the uncertainty in flux change and broadband visible optical depth determined from the C-130 pyranometer measurements (Russell, et al., 1999b). 

[image: image1.wmf]Comparison of aerosol optical depth spectra for the marine boundary layer (31-1111 m) during Pelican flight tf20 in ACE 2 on July 8, 1997 (Schmid et al., 2000). 

[image: image13..pict]
Comparison of marine boundary layer aerosol size distributions from in situ measurements and inverted from AATS-14 extinction spectra measured on Pelican flight tf15 in ACE 2 on July 17, 1997.  Dashed lines indicate uncertainty of the in situ results (Schmid et al., 2000).
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1488 2092 PD
1488 2108 PD
1489 2113 PD
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1525 2301 PD
1525 2301 PD
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1525 2323 PD
1524 2333 PD
1524 2344 PD
1523 2344 PD
1524 2328 PD
1524 2355 PD
1524 2371 PD
1525 2371 PD
1527 2355 PD
1528 2397 PD
1528 2397 PD
1529 2397 PD
1531 2402 PD
1532 2418 PD
1534 2418 PD
1536 2450 PD
1537 2450 PD
1538 2455 PD
1538 2444 PD
1538 2460 PD
1539 2455 PD
1541 2455 PD
1544 2476 PD
1544 2497 PD
1545 2492 PD
1546 2492 PD
1545 2507 PD
1546 2497 PD
1547 2492 PD
1550 2492 PD
1552 2492 PD
1554 2533 PD
1558 2528 PD
1558 2549 PD
1560 2549 PD
1560 2549 PD
1562 2549 PD
1564 2523 PD
1565 2565 PD
1566 2575 PD
1568 2601 PD
1570 2601 PD
1572 2627 PD
1573 2622 PD
1575 2622 PD
1576 2627 PD
1575 2637 PD
1577 2642 PD
1579 2642 PD
1583 2652 PD
1584 2652 PD
1584 2663 PD
1585 2663 PD
1584 2647 PD
1585 2668 PD
1586 2668 PD
1587 2673 PD
1587 2688 PD
1587 2709 PD
1586 2709 PD
1585 2709 PD
1586 2714 PD
1586 2714 PD
1586 2735 PD
1587 2740 PD
1587 2740 PD
1586 2745 PD
1587 2740 PD
1584 2755 PD
1583 2745 PD
1581 2750 PD
1581 2770 PD
1581 2781 PD
1580 2781 PD
1578 2770 PD
1577 2770 PD
1575 2781 PD
1574 2791 PD
1574 2791 PD
1572 2806 PD
1570 2806 PD
1568 2826 PD
1568 2826 PD
1568 2826 PD
1570 2831 PD
1571 2831 PD
1572 2852 PD
1574 2852 PD
1574 2867 PD
1574 2872 PD
1575 2872 PD
1575 2877 PD
1577 2877 PD
1580 2887 PD
1580 2912 PD
1580 2922 PD
1582 2927 PD
1581 2927 PD
1581 2952 PD
1580 2952 PD
1580 2977 PD
1582 2977 PD
1584 2987 PD
1585 3022 PD
1585 3032 PD
1587 3032 PD
1589 3042 PD
1592 3042 PD
1594 3057 PD
1595 3067 PD
1598 3067 PD
1603 3067 PD
1609 3091 PD
1614 3111 PD
1617 3116 PD
1619 3116 PD
1620 3121 PD
1621 3141 PD
1624 3146 PD
1627 3146 PD
1631 3190 PD
1634 3190 PD
1638 3175 PD
1639 3190 PD
1641 3205 PD
1643 3205 PD
1644 3219 PD
1646 3214 PD
1647 3224 PD
1650 3229 PD
1652 3229 PD
1652 3253 PD
1655 3258 PD
1656 3273 PD
1657 3287 PD
1658 3287 PD
1660 3292 PD
1660 3292 PD
1662 3307 PD
1662 3307 PD
1662 3316 PD
1663 3326 PD
1664 3331 PD
1665 3350 PD
1667 3350 PD
1665 3360 PD
1664 3384 PD
1663 3379 PD
1663 3374 PD
1664 3374 PD
1664 3389 PD
1664 3408 PD
1664 3398 PD
1664 3446 PD
1663 3446 PD
1662 3432 PD
1661 3442 PD
1660 3442 PD
1663 3442 PD
1665 3461 PD
1666 3456 PD
1666 3470 PD
1668 3470 PD
1672 3480 PD
1676 3480 PD
1677 3504 PD
1680 3513 PD
1682 3499 PD
1682 3527 PD
1686 3532 PD
1688 3551 PD
1694 3560 PD
1702 3556 PD
1707 3556 PD
1716 3579 PD
1725 3594 PD
1735 3608 PD
1739 3608 PD
1744 3608 PD
1746 3612 PD
1756 3603 PD
1767 3603 PD
1776 3650 PD
1793 3650 PD
1806 3673 PD
1813 3673 PD
1817 3678 PD
1817 3678 PD
1821 3669 PD
1831 3692 PD
1843 3701 PD
1851 3701 PD
1852 3725 PD
1850 3725 PD
1854 3725 PD
1864 3720 PD
1884 3748 PD
1908 3753 PD
1929 3767 PD
1935 3776 PD
1924 3794 PD
1925 3794 PD
1932 3776 PD
1952 3790 PD
1961 3790 PD
1968 3804 PD
1977 3808 PD
1989 3808 PD
1997 3822 PD
2002 3822 PD
2000 3822 PD
1996 3827 PD
2003 3841 PD
2019 3859 PD
2026 3845 PD
2030 3845 PD
2034 3873 PD
2035 3868 PD
2045 3864 PD
2045 3882 PD
2055 3887 PD
2063 3887 PD
2058 3905 PD
2073 3891 PD
2070 3905 PD
2074 3905 PD
2081 3914 PD
2085 3914 PD
2078 3923 PD
2081 3923 PD
2079 3919 PD
2089 3928 PD
2106 3928 PD
2121 3928 PD
2127 3937 PD
2117 3951 PD
2119 3955 PD
2129 3969 PD
2138 3969 PD
2145 3964 PD
2143 3978 PD
2137 3951 PD
2149 3987 PD
2168 3987 PD
2181 3987 PD
2181 4001 PD
2190 4005 PD
2203 4010 PD
2212 4010 PD
2219 3992 PD
2223 4019 PD
2225 4033 PD
2229 4046 PD
2237 4046 PD
2244 4046 PD
2252 4055 PD
2265 4064 PD
2277 4060 PD
2290 4060 PD
2300 4073 PD
2315 4087 PD
2328 4118 PD
2338 4132 PD
2344 4132 PD
2353 4132 PD
2355 4123 PD
2358 4127 PD
2370 4127 PD
2381 4136 PD
2395 4136 PD
2404 4154 PD
2412 4141 PD
2424 4163 PD
2431 4163 PD
2439 4177 PD
2453 4181 PD
2470 4181 PD
2482 4199 PD
2487 4226 PD
2489 4199 PD
2496 4217 PD
2510 4217 PD
2532 4230 PD
2538 4230 PD
2547 4234 PD
2555 4248 PD
2570 4248 PD
2574 4252 PD
2576 4248 PD
2580 4266 PD
2586 4279 PD
2590 4279 PD
2586 4288 PD
2580 4274 PD
2583 4274 PD
2597 4279 PD
2616 4279 PD
2637 4310 PD
2636 4323 PD
2633 4301 PD
2647 4314 PD
2658 4314 PD
2661 4323 PD
2667 4336 PD
2667 4327 PD
2675 4345 PD
2680 4345 PD
2675 4341 PD
2684 4345 PD
2700 4367 PD
2721 4367 PD
2733 4385 PD
2743 4376 PD
2744 4385 PD
2745 4385 PD
2745 4389 PD
2738 4393 PD
2758 4398 PD
2763 4406 PD
2770 4424 PD
2754 4424 PD
2757 4428 PD
2763 4420 PD
2769 4428 PD
2781 4428 PD
2805 4433 PD
2820 4450 PD
2847 4455 PD
2854 4468 PD
2847 4468 PD
2851 4463 PD
2846 4463 PD
2864 4468 PD
2876 4468 PD

gr 
24 w

gr 
24 w
1215 4943 mt 
(Columnar Water Vapor [g/cm) s
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2744 4883 mt 
(2) s
%%IncludeResource: font Helvetica
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2797 4943 mt 
(]) s
 642 2699 mt  -90 rotate
(Altitude) s
90 rotate
1111  293 mt 
(ACE-2 17. 7.1997 15.42-16.1 UT ) s
6 w
1 sg
0 4224 2260 0 0 -4224 3994 4612 4 MP
PP
-2260 0 0 4224 2260 0 0 -4224 3994 4612 5 MP stroke
4 w
DO
SO
6 w
0 sg
3994 4612 mt 6254 4612 L
3994  388 mt 6254  388 L
3994 4612 mt 3994  388 L
6254 4612 mt 6254  388 L
3994 4612 mt 6254 4612 L
3994 4612 mt 3994  388 L
3994 4612 mt 3994 4570 L
3994  388 mt 3994  430 L
3891 4758 mt 
(-5) s
4446 4612 mt 4446 4570 L
4446  388 mt 4446  430 L
4413 4758 mt 
(0) s
4898 4612 mt 4898 4570 L
4898  388 mt 4898  430 L
4865 4758 mt 
(5) s
5350 4612 mt 5350 4570 L
5350  388 mt 5350  430 L
5284 4758 mt 
(10) s
5802 4612 mt 5802 4570 L
5802  388 mt 5802  430 L
5736 4758 mt 
(15) s
6254 4612 mt 6254 4570 L
6254  388 mt 6254  430 L
6188 4758 mt 
(20) s
3994 4612 mt 4036 4612 L
6254 4612 mt 6212 4612 L
3893 4656 mt 
(0) s
3994 4084 mt 4036 4084 L
6254 4084 mt 6212 4084 L
3793 4128 mt 
(0.5) s
3994 3556 mt 4036 3556 L
6254 3556 mt 6212 3556 L
3893 3600 mt 
(1) s
3994 3028 mt 4036 3028 L
6254 3028 mt 6212 3028 L
3793 3072 mt 
(1.5) s
3994 250¡�À�n0 mt 4036 2500 L
6254 2500 mt 6212 2500 L
3893 2544 mt 
(2) s
3994 1972 mt 4036 1972 L
6254 1972 mt 6212 1972 L
3793 2016 mt 
(2.5) s
3994 1444 mt 4036 1444 L
6254 1444 mt 6212 1444 L
3893 1488 mt 
(3) s
3994  916 mt 4036  916 L
6254  916 mt 6212  916 L
3793  960 mt 
(3.5) s
3994  388 mt 4036  388 L
6254  388 mt 6212  388 L
3893  432 mt 
(4) s
3994 4612 mt 6254 4612 L
3994  388 mt 6254  388 L
3994 4612 mt 3994  388 L
6254 4612 mt 6254  388 L
gs 3994 388 2261 4225 MR c np
2 5 1 0 4 -5 5 0 5 13 7 5 7 17 9 5 
9 0 10 8 11 -8 10 4 11 0 8 18 8 8 6 5 
5 4 3 4 3 0 1 9 0 -9 0 18 -1 0 -2 22 
-3 4 -5 -4 -4 0 -6 18 -6 -9 -8 13 -8 9 -8 0 
-9 13 -9 -22 -9 13 -9 31 -10 0 -9 5 -9 0 -8 -14 
-7 9 -8 0 -8 13 -8 18 -8 -4 -6 4 -9 0 -6 14 
-6 4 -5 0 -5 13 -3 0 -3 18 -1 -27 -2 27 -1 18 
-1 4 1 14 2 22 3 -13 3 18 6 0 6 9 8 0 
10 4 12 -9 12 0 13 0 13 14 11 31 10 14 10 13 
8 0 8 -4 9 9 8 9 7 0 8 0 6 13 6 14 
5 27 5 -18 5 0 5 5 6 4 7 14 6 0 8 0 
8 36 8 -27 9 14 9 -5 10 0 9 14 9 4 9 14 
8 9 7 0 8 0 5720 3928 100 MP stroke
8 9 8 -4 8 0 8 9 7 0 6 9 5 0 5 14 
3 -14 3 18 1 0 1 5 -1 18 -2 -4 -2 -5 -3 28 
-4 0 -4 -14 -4 18 -4 14 -4 5 -4 0 -3 0 -2 14 
0 4 2 14 4 0 6 14 7 -18 9 0 11 18 10 9 
12 14 12 5 13 28 14 -5 14 0 16 0 15 24 17 0 
16 9 18 23 18 -9 19 0 20 5 15 0 26 23 22 0 
23 47 22 0 24 -9 26 4 26 0 27 0 27 14 28 15 
29 23 29 0 29 -4 29 9 29 19 29 5 29 28 28 -14 
28 9 27 24 27 0 27 10 26 0 26 14 24 -5 24 19 
23 0 21 0 20 10 19 -14 17 0 15 48 14 -10 11 19 
10 15 8 0 7 -5 5 -5 3 24 2 10 1 0 -1 19 
-2 5 -3 10 -4 9 -5 0 -5 15 -6 0 -7 5 -7 0 
-7 14 -7 15 -7 5 4620 3253 100 MP stroke
-7 24 -7 0 -7 5 -7 10 -6 -5 -5 14 -5 0 -4 15 
-4 15 -3 -15 -2 0 -1 44 -1 0 0 5 1 20 1 5 
2 0 2 5 4 20 3 24 5 0 5 0 5 10 6 15 
7 0 6 10 7 0 8 10 7 35 7 10 7 0 8 25 
7 0 7 25 8 0 7 5 8 10 7 25 8 10 8 0 
9 5 8 0 9 5 9 15 9 0 9 21 10 0 9 5 
7 0 12 0 9 20 8 0 8 15 7 0 6 10 5 11 
4 0 3 -11 1 0 0 11 -1 20 -3 5 -4 -10 -5 15 
-7 -5 -7 5 -8 0 -9 5 -10 21 -10 0 -11 5 -11 0 
-11 0 -12 21 -11 15 -12 5 -11 0 -11 21 -11 -16 -10 0 
-10 11 -9 0 -8 10 -8 0 -8 5 -6 10 -6 5 -6 0 
-5 -5 -4 26 -4 0 -4 26 -4 10 -3 42 -3 -26 -3 0 
-2 0 -1 0 -1 21 4656 2528 100 MP stroke
-1 -5 0 41 1 0 1 0 1 -5 3 -10 3 15 3 0 
4 -5 4 21 5 21 5 0 5 -5 5 16 5 -11 5 5 
5 0 5 32 5 0 4 16 5 5 4 0 3 0 4 42 
3 -16 2 0 2 16 2 27 1 -16 0 11 -1 10 -1 16 
-2 6 -3 0 -3 0 -4 21 -4 21 -5 0 -5 -16 -5 6 
-5 16 -6 16 -5 0 -6 5 -6 5 -5 6 -6 5 -5 11 
-6 21 -5 11 -6 6 -6 5 -5 0 -6 0 -5 16 -6 6 
-5 27 -6 0 -5 0 -6 5 -5 -5 -6 5 -5 16 -6 0 
-6 28 -6 5 -6 11 -6 0 -6 5 -6 6 -5 11 -6 0 
-5 11 -6 5 -5 11 -4 11 -5 0 -3 0 -3 0 -3 17 
-2 5 -1 0 -1 28 0 -17 0 22 2 -5 1 0 3 16 
3 6 3 -6 4 11 4 6 4 22 5 -6 5 23 5 -11 
5 0 6 5 6 0 4757 1872 100 MP stroke
5 11 6 0 5 22 6 6 4 6 5 11 4 0 3 22 
3 17 3 0 2 0 3 6 1 16 2 12 1 11 1 11 
0 -6 0 17 0 6 0 17 0 6 0 11 -1 0 -1 0 
0 17 -1 0 -1 17 -2 17 -2 17 -2 0 -2 17 -3 0 
-3 12 -3 0 -3 5 -3 0 -3 12 -3 17 -4 6 -4 5 
-4 6 -4 6 -3 6 -4 5 -4 18 -4 0 -4 0 -4 11 
-4 23 -3 -11 -4 0 -3 17 -5 12 -4 5 -4 0 -3 12 
-4 0 -4 12 -3 23 -3 -17 -3 0 -3 11 -2 12 -2 6 
-2 -12 -2 29 -1 18 -2 -12 -1 29 -1 6 1 -6 1 0 
1 24 2 0 3 6 3 17 3 -12 4 12 5 12 5 6 
5 0 6 18 6 0 6 11 6 0 7 0 7 6 8 6 
7 0 8 6 8 0 8 0 7 24 8 12 7 6 6 12 
7 0 6 0 6 0 4681 1153 100 MP stroke
5 11 5 12 5 6 5 0 4 18 3 0 3 0 3 6 
3 12 2 0 1 6 1 60 1 0 0 -36 1 6 0 36 
0 -24 0 18 1 0 0 12 0 7 0 -31 1 37 0 12 
0 12 0 6 0 6 -1 12 0 -12 -1 0 0 12 -1 12 
-1 12 -1 0 -1 6 -2 13 -2 6 -2 0 -2 24 -3 -18 
-3 18 -2 19 -3 0 -3 -19 -3 25 -2 -13 -3 31 -2 6 
-3 0 -2 -6 -3 -6 -2 18 -3 0 -10 37 -3 0 -3 31 
-3 -18 -3 12 -3 13 -4 0 -3 12 -3 12 -4 13 -4 0 
-4 18 -4 0 -4 0 -3 13 -2 -6 -2 0 -1 6 0 -31 
2 -6 3 37 3 0 4 6 5 -12 6 25 6 0 6 6 
7 12 7 0 7 0 6 0 9 -6 7 13 7 12 7 -37 
5 0 5 44 4 31 3 13 1 0 2 -44 0 12 1 0 
0 6 -1 0 0 -12 4639 609 100 MP stroke

gr 
4399 4943 mt 
(Water Vapor Density [g/m) s
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5753 4883 mt 
(3) s
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5806 4943 mt 
(]) s
3738 2699 mt  -90 rotate
(Altitude) s
90 rotate
gs 3994 388 2261 4225 MR c np
DO
-13 -1 2 0 -4 -1 15 1 31 6 -13 4 3 1 -9 4 
17 4 23 4 0 6 -36 2 10 4 21 10 25 12 -12 8 
-10 5 -21 6 29 6 -6 4 16 5 -25 8 11 9 -10 4 
14 4 -5 8 15 14 -5 11 -3 5 -6 1 18 6 5 10 
-10 8 38 3 -3 2 16 11 -6 15 3 8 3 -2 -16 0 
-8 6 12 7 52 9 23 12 -20 11 59 9 41 10 -20 8 
5 5 17 6 16 9 -7 11 12 11 8 8 13 6 4 9 
2 11 3 7 -1 5 -5 5 -11 8 9 14 4 15 -1 14 
-6 10 2 7 4 5 9 6 -4 9 -2 9 -3 9 -2 8 
-5 9 4 8 5 8 6 5 11 5 3 8 -2 8 -7 8 
-10 7 5 8 6 5 -7 6 2 7 6 5 -5 3 -5 7 
3 9 -5 8 -7 6 14 4 -25 3 -10 5 1 5 -17 6 
-4 10 4 14 2 13 5639 3812 100 MP stroke
0 8 -3 6 -1 5 13 8 -3 11 6 11 6 7 -6 3 
13 8 63 17 186 18 -20 11 -50 5 105 7 6 14 30 14 
1 6 55 1 27 5 19 16 35 18 5 13 31 6 30 5 
41 12 42 15 12 12 101 10 119 12 23 15 17 13 23 12 
8 13 21 15 49 13 2 9 33 7 38 9 0 12 0 8 
5 5 2 11 4 14 -2 13 -2 8 -6 5 -19 8 -16 10 
-4 13 4 12 -5 11 -8 12 8 12 -5 10 -2 9 -4 8 
-4 11 -9 15 -16 16 -16 12 -8 10 -24 9 -47 11 -35 13 
0 13 60 12 14 12 3 13 -13 11 3 8 10 10 14 15 
7 17 5 17 7 12 4 11 5 12 15 14 78 18 34 18 
6 16 2 14 0 12 0 15 -3 17 -9 18 -23 13 -15 6 
-41 5 -2 10 21 14 15 11 6 6 5 4 0 7 5 12 
2 15 3 13 3 8 4550 2715 100 MP stroke
1 4 8 2 2 8 -1 10 2 6 -2 -2 2 1 4 9 
5 13 2 6 3 3 6 6 4 12 4 14 -3 11 -2 6 
-3 1 -2 8 -2 9 -6 12 -2 10 -12 10 -10 12 -8 12 
-15 14 1 13 -7 10 -1 3 -4 4 -4 9 -18 14 -17 15 
-7 13 2 5 -2 0 1 3 0 11 -2 13 -1 10 4 3 
1 2 3 6 -1 14 -4 16 1 12 0 11 -2 9 -3 9 
-3 10 -2 11 -6 11 -1 10 -3 9 -12 11 -11 12 1 9 
-4 8 -1 7 -14 11 -24 13 -8 13 2 9 -3 7 0 8 
3 12 3 17 -3 16 6 9 6 4 9 7 4 12 6 15 
6 11 -3 8 2 2 -12 5 -13 13 -9 20 -5 19 -1 11 
-3 7 -4 8 -5 10 -2 9 -1 9 -2 7 -3 8 1 9 
3 10 0 13 3 16 0 31 -1 76 1 -12 0 -62 2 5 
-7 6 -9 9 -1 10 4753 1804 100 MP stroke
0 7 -1 3 3 5 2 13 -3 14 3 12 -1 12 0 13 
-4 13 -1 12 1 10 -3 11 -3 11 -1 12 1 11 -1 10 
-2 9 0 10 2 13 1 14 -4 11 0 9 -1 5 -2 7 
-10 13 -3 18 2 17 6 12 3 7 -1 6 0 6 -1 8 
1 11 -1 13 3 9 1 9 1 9 1 11 -2 11 3 9 
0 11 1 12 1 10 -2 9 2 9 1 10 -2 11 -1 10 
4 8 -2 8 1 9 -4 10 0 10 -2 11 0 11 1 9 
1 9 0 9 -1 10 2 11 0 12 -1 11 0 7 0 6 
-2 7 0 8 0 10 1 10 2 8 -1 8 3 8 0 8 
3 10 3 11 9 10 5 8 4 7 4 7 6 10 6 12 
-7 12 3 9 0 7 0 5 3 6 -6 13 2 13 4 10 
5 6 3 7 3 9 4 13 3 9 1 7 2 7 8 11 
4 13 -1 10 4 7 4687 839 100 MP stroke
0 5 4 4 8 11 1 15 5 12 -8 8 -2 5 -4 7 
3 9 0 9 0 11 4 7 1 8 9 13 2 11 -7 5 
-1 2 5 3 0 11 -18 15 -10 10 -5 9 -5 11 -3 14 
-6 17 1 12 2 10 1 14 1 9 -3 8 0 11 2 7 
-1 3 4 -4 4 -9 -6 0 -19 16 0 11 7 1 27 6 
8 16 3 12 -2 2 3 -2 -1 6 1 9 -2 5 6 6 
3 12 -3 9 0 -4 -2 -2 -1 0 3 0 4678 443 55 MP stroke

gr 
DO
SO
1 sg
0 482 1324 0 0 -482 4792 974 4 MP
PP
-1324 0 0 482 1324 0 0 -482 4792 974 5 MP stroke
4 w
DO
SO
6 w
0 sg
4792  974 mt 6116  974 L
4792  492 mt 6116  492 L
4792  974 mt 4792  492 L
6116  974 mt 6116  492 L
4792  974 mt 6116  974 L
4792  974 mt 4792  492 L
4792  974 mt 6116  974 L
4792  492 mt 6116  492 L
4792  974 mt 4792  492 L
6116  974 mt 6116  492 L
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5131  708 mt 
(AATS-14    ) s
gs 4792 492 1325 483 MR c np
181 0 4837 653 2 MP stroke

gr 
5131  868 mt 
(Humidograph) s
gs 4792 492 1325 483 MR c np
DO
181 0 4837 813 2 MP stroke

gr 
DO
SO

end

eplot
%%EndObject graph 1

epage
end

showpage

%%Trailer
%%EOF
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Left panel: Profile of the columnar water vapor above the Pelican aircraft measured in ACE-2 south of the coast of Tenerife. Right panel: Water vapor density derived by differentiating the profile in the left panel. Also shown for comparison is the profile obtained by combining readings of a humidograph and outside temperature on Pelican (humidograph data courtesy of S. Gasso, University of Washington).  (Schmid et al., 2000)
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Scatter diagram of columnar water vapor calculated from radiosonde measurements and from AATS-6 measurements during ACE-2.  Each AATS-6 data point represents the mean calculated over the time period spanned by the radiosonde measurements; horizontal bars show the corresponding standard deviation (wide ticks) and the range (narrow ticks) for that time period (Livingston et al., 2000).

Vertical profiles of aerosol extinction are obtained by vertically differentiating AATS continuous vertical profiles of AOD
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%%BeginResource: procset Pscript_Win_Driver 2.0 0
/Pscript_Win_Driver 200 dict dup begin
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if}if | E}b/mF{findfont ~{@/Encoding get @ StandardEncoding eq{! T}{{
ISOLatin1Encoding}stopped{! F}{eq}?{T}{@ ` T 32 1 127{Encoding 1 ^ get
StandardEncoding 3 -1 $ get eq and}for E}?}?}{F}?{rF}{3 copyfont}? `
/OrigFontType ~ |/OrigFontName ~ | & E 2 ^ ~ definefont fM 5 4 -1 $ put fM 4 0
put fM makefont Pscript_Windows_Font 3 1 $ put}b/xF{scalefont
Pscript_Windows_Font 3 1 $ put}b/xMF{mFM astore makefont Pscript_Windows_Font
3 1 $ put}b/xF2/scalefont , |/xMF2{mFM astore makefont}b/sLT{: Lw -M
currentpoint snap M 0 - 0 Lc K ;}b/sSU{N/uW ~ |/yUP ~ |/xUP ~ |}b/sU{xUP yUP
uW sLT}b/sST{N/sW ~ |/ySP ~ |/xSP ~ |}b/sT{xSP ySP sW sLT}b/sR{: + R 0 0 M}b
/sRxy{: matrix astore concat 0 0 M}b/eR/; , |
%%EndResource
%%BeginResource: file Pscript_Win_Text_Bold 2.0 0
/mBF{@ 4 copyfont `/FontName ~ |/OrigFontType ~ |/OrigFontName ~ | 0
FontMatrix idtransform ! &/PaintType known{PaintType 0 eq{/PaintType 2 |
/StrokeWidth ~ |}{PaintType 1 eq PaintType 2 eq or PaintType 3 eq or &
/StrokeWidth known and{StrokeWidth add/StrokeWidth ~ |}{!}?}?}{!}? @ & E
definefont Pscript_Windows_Font 3 1 $ put}b/xBF{Pscript_Windows_Font ` 1 ^
/FontName get 1 ^ scalefont 3 1 $ scalefont 2 copy ~ | ~ ! | E}b/xMBF{mFM
astore Pscript_Windows_Font ` 1 ^/FontName get 1 ^ makefont 3 1 $ makefont 2
copy ~ | ~ ! | E}b/xBF2{/sB0 ~ mBF/sB1 sB0 3 -1 $ xBF sB1}b/xMBF2{/sB0 ~ mBF
mFM astore/sB1 sB0 3 -1 $ xMBF sB1}b/sB{: Pscript_Windows_Font currentfont get
Ji @ S ; S}b/asB{: Pscript_Windows_Font currentfont get Ji 3 copy A ; A}b/wsB{
: Pscript_Windows_Font currentfont get Ji 4 copy W ; W}b/awsB{:
Pscript_Windows_Font currentfont get Ji 6 copy D ; D}b/sBT3{: @ S ; ¡�À �1 1 -M S}b
/asBT3{: 3 copy A ; 1 1 -M A}b/wsBT3{: 4 copy W ; 1 1 -M W}b/awsBT3{: 6 copy D
; 1 1 -M D}b/mIF{iMat 4 3 -1 $ put 2 copyfont `/OrigFontType ~ |/OrigFontName
~ | @ & E definefont iMat makefont Pscript_Windows_Font 3 1 $ put}b
%%EndResource
%%BeginResource: file Pscript_Win_Graphics 2.0 0
/SavedCTM null |/CTMsave{/SavedCTM SavedCTM currentmatrix |}b/CTMrestore{
SavedCTM setmatrix}b/mp null |/ADO_mxRot null |/GDIHMatrix null |
/GDIHPatternDict 22 dict | GDIHPatternDict `/PatternType 1 |/PaintType 2 |
/Reps L2?{1}{5}? |/XStep 8 Reps mul |/YStep XStep |/BBox[0 0 XStep YStep]|
/TilingType 1 |/PaintProc{` 1 Lw[]0 setdash PaintData , exec E}b/FGnd null |
/BGnd null |/HS_Horizontal{horiz}b/HS_Vertical{vert}b/HS_FDiagonal{fdiag}b
/HS_BDiagonal{biag}b/HS_Cross{horiz vert}b/HS_DiagCross{fdiag biag}b/MaxXYStep
XStep YStep gt{XStep}{YStep}? |/horiz{Reps{0 4 M XStep 0 - 0 8 +}repeat 0 -8
Reps mul + K}b/vert{Reps{4 0 M 0 YStep - 8 0 +}repeat 0 -8 Reps mul + K}b/biag
{Reps{0 0 M MaxXYStep @ - 0 YStep neg M MaxXYStep @ - 0 8 +}repeat 0 -8 Reps
mul + 0 YStep M 8 8 - K}b/fdiag{Reps{0 0 M MaxXYStep @ neg - 0 YStep M
MaxXYStep @ neg - 0 8 +}repeat 0 -8 Reps mul + MaxXYStep @ M 8 -8 - K}b E
/makehatch{GDIHPatternDict/PaintData 3 -1 $ put CTMsave GDIHMatrix setmatrix
GDIHPatternDict matrix mp CTMrestore ~ U ~ 2 ^ put}b/h0{/h0/HS_Horizontal
makehatch}b/h1{/h1/HS_Vertical makehatch}b/h2{/h2/HS_FDiagonal makehatch}b/h3{
/h3/HS_BDiagonal makehatch}b/h4{/h4/HS_Cross makehatch}b/h5{/h5/HS_DiagCross
makehatch}b/GDIBWPatternDict 17 dict @ `/PatternType 1 |/PaintType L2?{1}{2}?
|/RepsV L2?{1}{6}? |/RepsH L2?{1}{5}? |/BBox[0 0 RepsH 1]|/TilingType 1 |
/XStep 1 |/YStep 1 |/Height 8 RepsV mul |/Width 8 |/mx[Width 0 0 Height neg 0
Height]|/FGnd null |/BGnd null |/SetBGndFGnd L2?{{BGnd null ne{BGnd aload !
sgco BBox aload ! 2 ^ sub ~ 3 ^ sub ~ rf}if FGnd null ne{FGnd aload ! sgco}if}
}{{}}? b/PaintProc{` SetBGndFGnd RepsH{Width Height F mx PaintData imagemask
Width 0 +}repeat E}b E |/GDIBWPatternMx null |/pfprep{save 4 1 $
/PatternOfTheDay 4 1 $ GDIBWPatternDict `/PaintData ~ |/BGnd ~ |/FGnd ~ | E
CTMsave GDIBWPatternMx setmatrix GDIBWPatternDict matrix mp CTMrestore ~ !}b
/hrf null |/prf{pfprep ~ 6 1 $ 5 hrf restore}b/GraphInit{GDIHMatrix null eq{
/SavedCTM matrix | : ADO_mxRot concat 0 0 snap + : 0.48 @ GDIHPatternDict `
YStep mul ~ XStep mul ~ dsnap YStep V ~ XStep V ~ E +S/GDIHMatrix matrix
currentmatrix readonly | ; : 0.24 -0.24 +S GDIBWPatternDict ` Width Height E
dsnap +S/GDIBWPatternMx matrix currentmatrix readonly | ; ;}if}b/cirp{360 0 An
C}b/ellp{CTMsave + +S 0.5 0 M 0 0 0.5 360 0 An C CTMrestore}b/rrp{/rad ~ |/y2
~ |/x2 ~ |/y1 ~ |/x1 ~ | x2 x1 add 2 V y1 M x1 y1 x1 y2 rad arct x1 y2 x2 y2
rad arct x2 y2 x2 y1 rad arct x2 y1 x1 y1 rad arct C}b/RRp{CTMsave + +S/dyS ~
|/dxS ~ | dxS 2 V 0 M 0 0 0 dyS 0.5 arct 0 dyS dxS dyS 0.5 arct dxS dyS dxS 0
0.5 arct dxS 0 0 0 0.5 arct C CTMrestore}b
%%EndResource
%%BeginResource: file Pscript_Win_Graphics_L1 2.0 0
L2? not g{/arct{arcto ! ! ! !}b/GDIpattfill{@ ` BGnd null ne PaintType 2 eq
and{: BGnd aload ! sgco fEOFill{O}{L}? ; FGnd aload ! U/fGray 2 ^ put{2}{4}?
-1 $}if E @ patterncalc : 4 ^/PaintType get 2 eq{fGray{6 -1 $ sg}{8 -3 $ sco}?
}if fEOFill{eoclip}{clip}? N patternfill ; N}b/hrf{/fGray 1 ^ 6 eq | -4 $ N rp
C/fEOFill F | GDIpattfill}b/hfMain{/fEOFill ~ |/fGray ~ | GDIpattfill}b/hf{T
hfMain}b/hfW{F hfMain}b/hs{currentpoint strokepath M hfW}b/pfMain{/fEOFill ~ |
pfprep GDIpattfill restore N}b/pf{T pfMain}b/pfW{F pfMain}b/ps{currentpoint
strokepath M pfW}b/mpstr 1 string |/mp{~ @ length 12 add dict copy `
/PatternCTM matrix currentmatrix |/PatternMatrix ~ |/PatWidth XStep mpstr
length mul |/PatHeight YStep |/FontType 3 |/Encoding 256 array | 3 string 0 1
255{Encoding ~ @ 3 ^ cvs cvn put}for !/FontMatrix matrix |/FontBBox BBox |
/BuildChar{! @ ` XStep 0 FontBBox aload ! setcachedevice/PaintProc , E : exec
;}b & E ~ @ 3 -1 $ definefont}b/patterncalc{` : PatternCTM setmatrix
PatternMatrix concat BBox aload ! ! ! + pathbbox ; PatHeight V ceiling 4 1 $
PatWidth V ceiling 4 1 $ PatHeight V floor 4 1 $ PatWidth V floor 4 1 $ 2 ^
sub cvi abs ~ 3 ^ sub cvi abs ~ 4 2 $ PatHeight mul ~ PatWidth mul ~ E}b
/patternfill{5 -1 $ @ ` Ji PatternCTM setmatrix PatternMatrix concat 0 2 ^ 2 ^
M 0 1 mpstr length 1 sub{1 ^ mpstr 3 1 $ put}for ! 2 ^{currentpoint 5 ^{mpstr
S}repeat YStep add M}repeat ! ! ! ! E}b}e
%%EndResource
%%BeginResource: file Pscript_Win_Graphics_L2 2.0 0
L2? g{/mp/makepattern , |/hrf{6 eq setAorABC setpattern rectfill}b/hf{
setAorABC setpattern O}b/hfW{setAorABC setpattern L}b/hs{setAorABC setpattern
K}b/pf{pfprep setpattern O restore N}b/pfW{pfprep setpattern L restore N}b/ps{
pfprep setpattern K restore N}b}e
%%EndResource
%%BeginResource: file Pscript_Win_BW_Images 2.0 0
/iw 0 |/ih 0 |/im_save 0 |/s 0 |/polarity 0 |/smoothflag 0 |/mystring 0 |/bpc
0 |/setup1asciiproc{[currentfile mystring/readhexstring cvx/! cvx]cvx bind}b
/setup1binaryproc{[currentfile mystring/readstring cvx/! cvx]cvx bind}b
/setup2asciiproc{currentfile/ASCII85Decode filter/RunLengthDecode filter}b
/setup2binaryproc{currentfile/RunLengthDecode filter}b/mycolorspace{colspABC}|
/myimagedict{/myimagedict 10 dict | myimagedict @ `/ImageType 1 |
/MultipleDataSource F | E}b/imageprocarray[/setup1binaryproc/setup1asciiproc
/setup2binaryproc/setup2asciiproc/setup1binarydecodeproc/setup1asciidecodeproc
]|/L2Polarity{{[1 0]}{[0 1]}?}b/Q{/im_save save | imageprocarray ~ get/s ~ , |
L2Polarity/polarity ~ |/smoothflag ~ | snap +/dx 2 ^ |/dy 1 ^ | +S/mystring ~
string |/bpc ~ |/ih ~ |/iw ~ |}b/X{/im_save save | imageprocarray ~ get/s ~ ,
| L2Polarity/polarity ~ |/smoothflag ~ | snap +/dx 2 ^ |/dy 1 ^ | +S/mystring
~ string |/bpc ~ |/ih ~ |/iw ~ |}b/Z{im_save restore}b/Y{sgco myimagedict @ `
/Width iw |/Height ih |/Decode polarity |/ImageMatrix[iw 0 0 ih 0 0]|
/DataSource s |/BitsPerComponent 1 |/Interpolate smoothflag | E imagemask}b
%%EndResource
%%BeginResource: file Pscript_Win_BW_Images_L1 2.0 0
L2? not g{/setup2asciiproc{[/Level2ImagesError , aload ! T FatalErrorIf}b
/setup2binaryproc/setup2asciiproc , |/L2Polarity{}|/Y{sgco iw ih polarity[iw 0
0 ih 0 0]s imagemask}b}e
%%EndResource
%%BeginResource: file Pscript_Win_Co_Images_L1 2.0 0
L2? not g{/testsystemdict{where{systemdict eq{T}{F}?}{F}?}b/c 1 |/colorimage
where{! T}{F}?{/c 0 statusdict `/processcolors where{! ! processcolors}{
/deviceinfo where{! deviceinfo/Colors known{!{deviceinfo/Colors get}}if}if}? E
| c 0 ne{/colorimage testsystemdict/setcolortransfer testsystemdict
/currentcolortransfer testsystemdict/currentcmykcolor testsystemdict and and
and not{/c 0 |}if}if}if c @ 1 ne ~ @ 3 ne ~ 4 ne and and{/c 0 |}if c 1 eq g{
/expandbw{expandfactor mul round cvi bwclut ~ get 255 V}b/doclutimage{!/bwclut
~ | bpc @ 8 eq{! 255}{4 eq{15}{3}?}?/expandfactor ~ |[/expandbw ,/exec , @
currenttransfer ~]cvx bind settransfer iw ih bpc[iw 0 0 ih 0 0]s image}b}e c @
3 eq ~ 4 eq or g{/nullproc{{}}|/concatutil{/exec , 7 -1 $/exec ,}b/defsubclut{
1 add getinterval |}b/spconcattransfer{/Dclut ~ |/Cclut ~ |/Bclut ~ |/Aclut ~
|/ncompute ~ , | currentcolortransfer[{Aclut ncompute}concatutil]cvx[{Bclut
ncompute}concatutil]cvx[{Cclut ncompute}concatutil]cvx[{Dclut ncompute}
concatutil]cvx setcolortransfer}b/setuprgbcluts{/bit3x rgbclut length 3 sub |
/bit1x bit3x 3 idiv |/rclut rgbclut |/gclut rclut 1 bit3x defsubclut/bclut
rclut 2 bit3x defsubclut}b}e c 3 eq g{/3compute{~ bit3x mul round cvi get 255
V}b/doclutimage{/rgbclut ~ | ! setuprgbcluts/3compute rclut gclut bclut @
spconcattransfer iw ih bpc[iw 0 0 ih 0 0][s/exec ,/@ , @]cvx nullproc nullproc
T 3 colorimage}b}e c 4 eq g{/ftoint{1 ~ sub 255 mul round cvi}b/stuffclut{
cmykindex 3 -1 $ put}b/4compute{~ bit4x mul round cvi get 255 V}b
/invalidcolortable? T |/computecmykclut{setuprgbcluts/bit4x rgbclut length 3
idiv 4 mul 4 sub |/cmykclut bit4x 4 add string |/cclut cmykclut |/mclut cclut
1 bit4x defsubclut/yclut cclut 2 bit4x defsubclut/kclut cclut 3 bit4x
defsubclut/cmykindex 0 | 0 1 bit1x{@/cmykindex ~ bit1x ~ sub 4 mul | 3 mul @
rclut ~ get 255 V ~ @ gclut ~ get 255 V ~ bclut ~ get 255 V setrgbcolor
currentcmykcolor ftoint kclut stuffclut ftoint yclut stuffclut¡�À � ftoint mclut
stuffclut ftoint cclut stuffclut}for}b/doclutimage{/rgbclut ~ | !
invalidcolortable?{computecmykclut}if/4compute cclut mclut yclut kclut
spconcattransfer iw ih bpc[iw 0 0 ih 0 0][s/exec ,/@ , @ @]cvx nullproc
nullproc nullproc T 4 colorimage}b}e c 0 eq g{/a{3 mul 3 getinterval
putinterval ~ 3 add ~ 3 copy}b/8lookup/a , |/4lookup{/byte 1 ^ | -4 bitshift a
byte 15 and a}b/2lookup{/byte 1 ^ | -6 bitshift a byte -4 bitshift 3 and a
byte -2 bitshift 3 and a byte 3 and a}b/colorexpand{mystringexp 0 rgbclut 3
copy 7 -1 $/mylookup , forall ! ! ! ! !}b/createexpandstr{/mystringexp ~
mystring length mul string |}b/doclutimage{/rgbclut ~ | !/mylookup bpc 8 eq{3
createexpandstr/8lookup}{bpc 4 eq{6 createexpandstr/4lookup}{12
createexpandstr/2lookup}?}? , | iw ih bpc[iw 0 0 ih 0 0][s/exec ,/colorexpand
,/exec ,]cvx F 3 colorimage}b}e/colorimage where{! T}{F}? g{/do24image{iw ih 8
[iw 0 0 ih 0 0]s F 3 colorimage}b}DefIf_El{/rgbtogray{/str ~ |/len str length
|/smlen len 3 idiv |/rstr str |/gstr str 1 len 1 sub getinterval |/bstr str 2
len 2 sub getinterval | str @ 0 1 smlen 1 sub{@ 3 mul rstr 1 ^ get 0.3 mul
gstr 2 ^ get 0.59 mul add bstr 3 -1 $ get 0.11 mul add round cvi put @}for ! 0
smlen getinterval}b/do24image{iw ih 8[iw 0 0 ih 0 0][s/exec ,/rgbtogray ,/exec
,]cvx bind image}b}e/doNimage{bpc 24 eq{do24image}{iw ih bpc[iw 0 0 ih 0 0]s
image}?}b}e
%%EndResource
%%BeginResource: file Pscript_Win_Co_Images_L2 2.0 0
L2? g{/doclutimage{/rgbclut ~ | ! bpc @ 8 eq{! 255}{4 eq{15}{3}?}?/hival ~ |[
/Indexed colspABC hival rgbclut]setcolorspace myimagedict @ `/Width iw |
/Height ih |/Decode[0 hival]|/ImageMatrix[iw 0 0 ih 0 0]|/DataSource s |
/BitsPerComponent bpc |/Interpolate smoothflag | E image}b/doCMYKclutimage{
/CMYKclut ~ | ! bpc @ 8 eq{! 255}{4 eq{15}{3}?}?/hival ~ |[/Indexed/DeviceCMYK
hival CMYKclut]setcolorspace myimagedict @ `/Width iw |/Height ih |/Decode[0
hival]|/ImageMatrix[iw 0 0 ih 0 0]|/DataSource s |/BitsPerComponent bpc |
/Interpolate smoothflag | E image}b/doNimage{bpc 24 eq{colspABC}{colspA}?
setcolorspace myimagedict @ `/Width iw |/Height ih |/Decode bpc 24 eq{[0 1 0 1
0 1]}{[0 1]}? |/ImageMatrix[iw 0 0 ih 0 0]|/DataSource s |/BitsPerComponent
bpc 24 eq{8}{bpc}? |/Interpolate smoothflag | E image}b/doCMYKimage{
/DeviceCMYK setcolorspace myimagedict @ `/Width iw |/Height ih |/Decode[0 1 0
1 0 1 0 1]|/ImageMatrix[iw 0 0 ih 0 0]|/DataSource s |/BitsPerComponent 8 |
/Interpolate smoothflag | E image}b}e
%%EndResource
%%BeginResource: file Pscript_Win_Type3_Hdr 2.0 0
/GreNewFont{10 dict @ 3 1 $ | @ ` 4 1 $/FontType 3 |/FontMatrix ~ |/FontBBox ~
|/Encoding 256 array | 0 1 255{Encoding ~/.notdef put}for/CharProcs 257 dict |
CharProcs/.notdef{}put/Metrics 257 dict | Metrics/.notdef 3 -1 $ put/BuildChar
{/char ~ |/fontdict ~ |/charname fontdict/Encoding get char get | fontdict
/Metrics get charname get aload ! setcachedevice fontdict ` Encoding char get
CharProcs ~ get E exec}| E definefont !}|/AddChar{` Encoding 3 1 $ put
CharProcs 3 1 $ put Metrics 3 1 $ put E}|
%%EndResource
%%BeginResource: file Pscript_Win_Type1_Hdr 2.0 0
/FEbuf 2 string |/FEglyph 3 string |/FE{(G00)FEglyph copy ! 1 ~{@ 16 lt{
/offset 2 store}{/offset 1 store}? @ 16 FEbuf cvrs FEglyph ~ offset ~
putinterval 1 ^ ~ FEglyph cvn put}for}bind |/Type1Hdr{11 dict `/FontName ~ |
/PaintType ~ |/FontType 1 |/FontMatrix[1 3 ^ V 0 0 1 6 ^ V 0 0]| !/Encoding
256 array 0 1 255{1 ^ ~/.notdef put}for 3 ^ 3 ^ FE | ! !/FontBBox{0 0 0 0}| &
E currentfile eexec}bind |
%%EndResource
/pp 1 string |/ss 1 string |/rledecodebinary{/DC 0 |/BC 0 |{DC mystring length
ge{exit}if currentfile ss readstring ! 0 get/BC ~ | BC 127 le{/BC BC 1 add |
DC 1 DC BC add 1 sub{mystring ~ currentfile ss readstring ! 0 get put}for}{/BC
257 BC sub | currentfile ss readstring ! 0 get/pp ~ | DC 1 DC BC add 1 sub{
mystring ~ pp put}for}?/DC DC BC add |}loop mystring}b/rledecodeascii{/DC 0 |
/BC 0 |{DC mystring length ge{exit}if currentfile ss readhexstring ! 0 get/BC
~ | BC 127 le{/BC BC 1 add | DC 1 DC BC add 1 sub{mystring ~ currentfile ss
readhexstring ! 0 get put}for}{/BC 257 BC sub | currentfile ss readhexstring !
0 get/pp ~ | DC 1 DC BC add 1 sub{mystring ~ pp put}for}?/DC DC BC add |}loop
mystring}b/setup1asciidecodeproc{[/rledecodeascii cvx]cvx bind}b
/setup1binarydecodeproc{[/rledecodebinary cvx]cvx bind}b
%%BeginResource: file Pscript_Win_Compat 2.0 0
userdict/Pscript_Win_Compat 13 dict dup begin/bd{bind def}bind def/ld{load def
}bd/CB{pop pop pop pop}bind def/B{pop pop pop pop}bind def/$x matrix def/SS{
/pagesave save def}bind def/RS{/pagesave where{pop pagesave restore}{$x matrix
invertmatrix concat}ifelse}bind def/ANSIVec[0/grave 1/acute 2/circumflex 3
/tilde 4/macron 5/breve 6/dotaccent 7/dieresis 8/ring 9/cedilla 10
/hungarumlaut 11/ogonek 12/caron 13/dotlessi 39/quotesingle 96/grave 124/bar
130/quotesinglbase 131/florin 132/quotedblbase 133/ellipsis 134/dagger 135
/daggerdbl 136/circumflex 137/perthousand 138/Scaron 139/guilsinglleft 140/OE
145/quoteleft 146/quoteright 147/quotedblleft 148/quotedblright 149/bullet 150
/endash 151/emdash 152/tilde 153/trademark 154/scaron 155/guilsinglright 156
/oe 159/Ydieresis 160/space 161/exclamdown 164/currency 165/yen 166/brokenbar
167/section 168/dieresis 169/copyright 170/ordfeminine 171/guillemotleft 172
/logicalnot 173/hyphen 174/registered 175/macron 176/degree 177/plusminus 178
/twosuperior 179/threesuperior 180/acute 181/mu 182/paragraph 183
/periodcentered 184/cedilla 185/onesuperior 186/ordmasculine 187
/guillemotright 188/onequarter 189/onehalf 190/threequarters 191/questiondown
192/Agrave 193/Aacute 194/Acircumflex 195/Atilde 196/Adieresis 197/Aring 198
/AE 199/Ccedilla 200/Egrave 201/Eacute 202/Ecircumflex 203/Edieresis 204
/Igrave 205/Iacute 206/Icircumflex 207/Idieresis 208/Eth 209/Ntilde 210/Ograve
211/Oacute 212/Ocircumflex 213/Otilde 214/Odieresis 215/multiply 216/Oslash
217/Ugrave 218/Uacute 219/Ucircumflex 220/Udieresis 221/Yacute 222/Thorn 223
/germandbls 224/agrave 225/aacute 226/acircumflex 227/atilde 228/adieresis 229
/aring 230/ae 231/ccedilla 232/egrave 233/eacute 234/ecircumflex 235/edieresis
236/igrave 237/iacute 238/icircumflex 239/idieresis 240/eth 241/ntilde 242
/ograve 243/oacute 244/ocircumflex 245/otilde 246/odieresis 247/divide 248
/oslash 249/ugrave 250/uacute 251/ucircumflex 252/udieresis 253/yacute 254
/thorn 255/ydieresis]def currentdict{dup type/operatortype eq{[exch]cvx def}{
pop pop}ifelse}forall/initialize{currentdict exch begin begin}bind def
/terminate{/@FL where not{pop end end}{pop}ifelse}bind def/suspend/terminate
load def/resume/initialize load def/M/moveto load def end put/Courier findfont
10 scalefont setfont
%%EndResource
end /ProcSet defineresource pop
%%EndResource
%%EndProlog

%%BeginSetup 
Pscript_Win_Compat dup /initialize get exec
[ 1.000 0 0 1.000 0 0 ] false /Pscript_Win_Driver /ProcSet findresource dup /initialize get exec


/mysetup [ 0.240 0 0 -0.240 14.880 765.840 ] | 
%%EndSetup

%%Page: 1 1
%%BeginPageSetup
userdict begin /pagesave save def end mysetup concat colspRefresh : 1.000 1.000 1.000 sco 0 0 2550 3300 rf ; 
%%EndPageSetup

: 0 0 2425 3129 rc 
-62 -62 N M 1 1 rr ; : 118 178 2219 1661 rc 560 420 8 560 2251 -1689 109 1849 F T 1 
X
< 
00 0F 11 13 15 16 18 1A 1C 2A 2F 34 39 4E 3E 42 
47 4C 25 55 2E 5F 38 68 41 40 72 41 4B 7B 54 85 
5E 8E 4B 67 98 70 A0 79 AA 83 B3 85 8C A9 BD 96 
C6 9F D0 A9 D9 B2 B7 BA BD C0 C3 C6 C9 CC CF D2 
D5 D8 DB DE E1 E2 E4 FF 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
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00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
> 
< 
000000 00008F 00009F 0000AF 0000BF 0000CF 0000DF 0000EF 
0000FF 8F0000 9F0000 AF0000 BF0000 BF00BF CF0000 DF0000 
EF0000 FF0000 0010FF FF1000 0020FF FF2000 0030FF FF3000 
0040FF¡�À � 404040 FF4000 414141 0050FF FF5000 0060FF FF6000 
0070FF FF7000 008000 0080FF FF8000 008FFF FF8F00 009FFF 
FF9F00 00AFFF FFAF00 00BFBF 00BFFF BFBF00 FFBF00 00CFFF 
FFCF00 00DFFF FFDF00 00EFFF FFEF00 00FFFF 10FFFF 20FFEF 
30FFDF 40FFCF 50FFBF 60FFAF 70FF9F 80FF8F 8FFF80 9FFF70 
AFFF60 BFFF50 CFFF40 DFFF30 EFFF20 FFFF00 FFFF10 FFFFFF 
000000 000000 000000 000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 000000 000000 000000 
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000000 000000 000000 000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 000000 000000 000000 
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000000 000000 000000 000000 000000 000000 000000 000000 
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> 
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Left panel: Profiles of aerosol optical depth at four selected AATS-14 wavelengths (380, 500, 864 and 1558 nm) measured in ACE-2 south of the coast of Tenerife.  Right panel: Aerosol extinction profiles derived by differentiating the profiles in the left panel. (Schmid et al., 2000b)
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Investigation objectives: 

(1) Improve understanding of dust, other aerosol, and water vapor effects on radiative transfer, radiation budgets and climate in the Caribbean region 

(2) Test and improve the ability of satellite remote sensors (such as MODIS, MISR, CERES, TOMS, AVHRR) to measure these constituents and their radiative effects.  

Tasks: 

(a) Integrate an Ames Airborne Tracking Sunphotometer on a PRIDE aircraft (e.g., AATS-6 on the SPAWAR Navajo, or AATS-14 on the CIRPAS Twin Otter).  (b) Calibrate AATS before and after PRIDE. (c) Provide continuous realtime measurements of aerosol and thin cloud optical depth spectra and water vapor column contents during PRIDE flights.  (d) Use these data in flight direction and planning. (e) Compare results to those of the satellite sensors listed above; in cases of disagreement, investigate causes and retrieval algorithm improvements. (f) For aircraft profiles derive profiles of aerosol extinction spectra and water vapor density. (g) Combine these data with those from the Pilewskie SSFR and conduct new analyses of aerosol radiative forcing sensitivity, single scattering albedo, and the solar spectral radiative energy budget. (h) Derive aerosol size distributions from optical depth and extinction spectra.  (i) Combine data with in situ measurements of chemical composition, size distribution, hygroscopic growth, and single-scattering albedo to provide tests of closure and integrated assessments of aerosol and trace gas radiative effects. 









Outputs (what and when):

· Aerosol and thin cloud optical depth spectra (380 to 1020 or 1558 nm) and water vapor column contents, in real time color displays.  Produced continuously throughout A/C flight when sunphotometer’s view of sun is not blocked by thick clouds (>~3) or A/C obstructions (e.g., tail, antennas).

· For A/C profiles, haze extinction spectra profiles (380 to 1020 or 1558 nm) and water vapor concentration profiles.  Produced after flight from smoothed profiles of data resulting from #1.  Requires reasonable horizontal/temporal homogeneity.

Integrated analyses (see above) and publications produced several months to years after measurements, depending in part on availability of others’ data and analyses, plus funding levels. 









Activity timetable:
2000:

        Jan-Feb: Funding Decision

        Feb-Apr: A/C Integration Planning, Fit Checks

             May: Pre-Campaign Sunphotometer Aerosol/Water Vapor Calibration, Mauna Loa Observatory 

       1-21 Jun: A/C Integration and Test Flights

26 Jun-21 Jul: PRIDE Deployment, Roosevelt Roads, PR

Aug-Oct: Post-Campaign Sunphotometer Aerosol/ Water Vapor Calibration, Mauna Loa Observatory









PRIDE_AirborneSunphotVGs.doc
22
P. Russell, 6/5/00



