RACORO Campaign Journal- June 2009

Click to enlarge images. If you need further information, please contact pubs@arm.gov.
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Legend for Flight Plots:
e  Aerosol
o PCASP - Aerosol Size Distribution 100-3000 nm at 1 Hz
o N3 - Ultrafine particle counter (UPC) D>3 nm at 1 Hz
o N10 - Condensation particle counter (CPC) D>10 nm
o N13 - Condensation particle counter (CPC) D>15 nm

o CAS - Cloud drop size distribution 0.5-50 microns

o 1D CIP - Cloud drop size distribution 25-1550 microns

o  FSSP - Cloud drop size distribution 0.3-47 microns

o 2D CIP - Cloud drop size distribution 25-1550 microns
e Radiation

o (CM22 - SW radiometer

o CG-4 - LW radiometer

o SPN-1 - total and diffuse SW radiometer

o IRT - infrared thermometer



20090601

Flight Summary

Depart Return |Hours Synopsis Google Earth

16:55 UTC |21:53 UTC 5.0 |Aerosol long-leg variability & Turbulence at SGP |KML
Flight hours to date | 179.1

Out of Ponca City we climbed to 6700" and did a spiral descent over the CF.

The first 100 nm leg was downwind heading 010 becoming 015. Winds were 190/15 then 195/25. Altitude was 3000'. Times were
1727Z-1811Z.

The second leg was also at 3000". Winds were 195/20. We flew back to the CF on a 195 heading. Times were 1812Z-1918Z.
The turbulence legs were done next. There were a few to scattered clouds in sight, but they were well to the north of the CF, and
drifting north. Bases were ~6000 with tops extending much higher.

Leg # 1 2000". Winds 180/24 1922Z DW

Leg # 2 2800’". Winds 185/25. 1941Z UW

Leg # 3 3600". Winds 190/20. 2006ZDW

Leg # 4 4400'. Winds 195/26. 2023Z UW

Leg # 5 5200" Winds 210/25. 2048Z DW

Leg # 6 6000". Winds 210/25 2106Z UW. There were a couple of clouds at the very northern end of this leg, and at the CF. Bases
were 6000." It was clear in between.

Back at the CF we climbed to 7000’ and did a spiral descent to 1500'. 2126Z.
We RTB'd at 2135Z and 2500'".
No issues with the plane.

Weather Summary

Partly clear skies with broken high cumulus.

Aircraft Instrumentation Status

DLH still not working - Glenn Diskin on his way to Ponca City

Surface Instrumentation Status

nothing to report

Flight Images
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CCN Activity

I've made size distribution contour plots from the DMA operated by TAMU on the Twin Otter. These plots are overlaid with a line
indicating the CCN activation diameter at 0.2% SS based on the CCN measurements on the Twin Otter. To do this, | cumulatively
summed the DMA number concentration backwards from largest to smallest diameter bin. | identified the bin diameter where
the cumulative summed concentration was closest to the measured CCNconcentration and chose that as the CCN activation
diameter.

I've generated plots indicative of CCN activity from the Twin Otter CABIN and CCN files (i.e. CCN/CN as f(SS). I've also generated
time series plots showing CN concentration and scattering at the ground (i.e. at SGP) and CCN fraction measured at the surface
so one can compare with that measured aloft. Elisabeth Andrews - 17 Jun 2009
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20090603

Flight Summary

Depart Return |Hours Synopsis Google Earth

19:07 UTC |23:34 UTC 4.5 |Cloud triangles at SGP |KML

Flight hours to date | 183.5
We departed Ponca City and climbed to the bases of 3900" and continued to the CF at 3400'.

Triangle #1. 3400'.
Leg #1 19082
Leg #2 19172
Leg #3 1930Z

Back at the CF we descended to 1500" and did a spiral climb to 7000'. Bases were 4800'-5000" Tops were 5600". There was an
overcast above us.

Triangle #2 7000'. We were below an overcast layer, but mixed in with the clouds. The tops ranged from 7000 to ~5000'. It was
well mixed in there.

Leg #1 19597

Leg #2 20092

Leg #3 2021Z

Triangle #3. 6700'".
Leg #1 2035Z
Leg #2 2045Z
Leg #3 2057Z

Triangle #4 6400' We were pretty much cloud free from this point on. There were some thin wispy clouds in the area.
Leg #1 2109Z
Leg #2 2121Z
Leg #3 21327

Triangle #5 6100
Leg #1 2147Z
Leg #2 2158Z
Leg #3 2209Z

Triangle #6 5500’
Leg #1 22247
Leg #2 2236Z
Leg #3 22477

Back at the CF we climbed to 7000’ and did a spiral descent to 1500’ time 2303. We RTB'd at 2316 and 2500’

Weather Summary

Low overcast skies in the morning; scattered clouds in the afternoon; winds out of the north.

Aircraft Instrumentation Status

DLH did not work again today..Glenn is here working on it.

Surface Instrumentation Status

nothing to report


http://campaign.arm.gov/racoro/kml/20090603.0.CABIN_09060302.kml
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CCN Activity

I've made size distribution contour plots from the DMA operated by TAMU on the Twin Otter. These plots are overlaid with a line
indicating the CCN activation diameter at 0.2% SS based on the CCN measurements on the Twin Otter. To do this, | cumulatively
summed the DMA number concentration backwards from largest to smallest diameter bin. | identified the bin diameter where
the cumulative summed concentration was closest to the measured CCNconcentration and chose that as the CCN activation
diameter.

I've generated plots indicative of CCN activity from the Twin Otter CABIN and CCN files (i.e. CCN/CN as f(SS). I've also generated
time series plots showing CN concentration and scattering at the ground (i.e. at SGP) and CCN fraction measured at the surface
so one can compare with that measured aloft. Elisabeth Andrews - 17 Jun 2009
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20090604

Flight Summary

Depart Return |Hours Synopsis Google Earth

15:16 UTC |20:02 UTC 4.8 [Surface albedo & Turbulence at SGP |[KML
Flight hours to date | 188.3

Skies were generally clear with only very few cumulus clouds in the area during the later part of the flight. Bases were above
7000'.

Out of Ponca City we climbed to 7000’ to the CF. Over the site we spiraled from 7000" to 1500" at 1530Z.
We did the pinwheel pattern at 1600’ the King Air was overhead. Times were 1543Z-1638Z.

We did the paperclip pattern at 1600’, the King Air was overhead. Times were 1641Z-1723Z.

We did the turbulence legs with the King Air overhead.

Leg # 1 2000 winds 010/10; 1731Z Upwind

Leg # 2 2700 winds 101/11; 1752Z Downwind

Leg # 3 3400 winds 020/6; 1813Z UW

Leg # 4 4100’, winds NIL < 5 kts. We ran the 020 line; 1827Z.
Leg # 5 4800’, winds NIL. We ran the 020 line; 1856Z.

Leg # 6 5500, winds NIL. We ran the 020 line; 1917Z.

Back at the CF we climbed to 7000" and did a spiral to 1500" 1934Z. We RTB'd at 1946Z and 2500'.

Weather Summary

Clear skies with a few cumulus clouds.

Surface Instrumentation Status

nothing to report

L
Flight Plots
Aerosol Cloud
® 09060304 Clowd
- rqprrrmsepemeraseyreensrpeTamY -
§ % 5o 5 ®
b )
g ol .
R - Bl
Time, h UTS) L "w w w »~ - w w "w ~
T, b AT T, b TG
» o™ v v -
™ e . I
g 15 g BT e PR S 5 h ::::'
s '; £ es § 8 axw”
- ool L L A & zlm;
LT AT T I ) w 7w 9 N . Ll -
Yime, b UTC) Yome, b UTCY w 7 o W e w 7w W e
Taw, b I T, b I
|3
3 v T J v '?
3 - WMWW peiy| Pt et ek hg
a z n 1 o (‘n‘_
§ lllllq g ool 3 bs s
A {} [TE
TSP e b " ¢ omw am‘
" 1 2 1
e 3 T, b A0
bt Gy LG
S Hteaw LN



http://campaign.arm.gov/racoro/kml/20090604.0.CABIN_09060404.kml
http://campaign.arm.gov/shared/lib/imgproxy.php?enc&img=L2hvbWUvY2hhb21laS9kZXYvcmFjb3JvL291dHB1dC9hZXJvc29sVFNfMDkwNjA0MDQucG5n&x=.png
http://campaign.arm.gov/shared/lib/imgproxy.php?enc&img=L2hvbWUvY2hhb21laS9kZXYvcmFjb3JvL291dHB1dC9jbG91ZFRTXzA5MDYwNDA0LnBuZw==&x=.png

Radiation

LW Vors
EEE-N -

- ” " " ~

T, AT
R TIR
- oE e T
o™ T ey 15
o wg
g:fA bt 1o
S e T s 0.0
- w w " »~
T, b AT

ST A TN A

LAl
A v by (NG

Profile

woowt ot ot
I, et

| -

0003 0N 82028
s, on*

~ Tom

0002ea0s 0810 0002Ga0s 0810
PO M0 1 et

ey
ar Faleicp LW,
bhach: Gerber LWC

0000 D205 0.0% 00's
- Gorber, wm

SGP Plots

MPL Co-Pol

Qertar LW, g "
EERE
BETRE:
Hetnire LG

e U3 piy 7 @) o e vN
= o

Q‘
i L
“¥388;
L

[
g'—

i

=0

”w w w el
Time, b {UTC)

MMCR Bound. Layer Mode



http://campaign.arm.gov/shared/lib/imgproxy.php?enc&img=L2hvbWUvY2hhb21laS9kZXYvcmFjb3JvL291dHB1dC9yYWRpYXRpb25UU18wOTA2MDQwNC5wbmc=&x=.png
http://campaign.arm.gov/shared/lib/imgproxy.php?enc&img=L2hvbWUvY2hhb21laS9kZXYvcmFjb3JvL291dHB1dC9wcm9mXzA5MDYwNDA0LnBuZw==&x=.png
http://campaign.arm.gov/shared/lib/imgproxy.php?enc&img=L2hvbWUvY2hhb21laS9kZXYvcmFjb3JvL291dHB1dC9zdW1tYXJ5VFNfMDkwNjA0MDQucG5n&x=.png
http://plot.dmf.arm.gov/PLOTS/SGP/sgpmplpol/20090604/sgpmplpolC1.b1.mplpol_coPol.20090604.png
http://plot.dmf.arm.gov/PLOTS/SGP/sgpmmcrmom/20090604/sgpmmcrmomC1.b1.mode1.20090604.png

Ceilometer Backscatter

Microwave Radiometer

[ S .

it

N N Ly
‘/_ \_\/-.F"-"\_fn" .

SONDE (11:30)

SONDE (17:30)

SONDE (23:30)

RL Backscatter



http://plot.dmf.arm.gov/PLOTS/SGP/sgpvceil25k/20090604/sgpvceil25kC1.b1.backscatter.20090604.png
http://plot.dmf.arm.gov/PLOTS/SGP/sgpmwrlos/20090604/sgpmwrlosC1.b1.mwrlos.20090604.png
http://plot.dmf.arm.gov/PLOTS/SGP/sgpsondewnpn/20090604/sgpsondewnpnC1.b1.skewt.112800.20090604.png
http://plot.dmf.arm.gov/PLOTS/SGP/sgpsondewnpn/20090604/sgpsondewnpnC1.b1.skewt.173000.20090604.png
http://plot.dmf.arm.gov/PLOTS/SGP/sgpsondewnpn/20090604/sgpsondewnpnC1.b1.skewt.232800.20090604.png
https://engineering.arm.gov/~turner/r1_quicklooks/images/archive/year_2009/rlprof_asr.bscat.002.20090604.000000.png

RL ASR RL Moisture

CCN Activity
I've made size distribution contour plots from the DMA operated by TAMU on the Twin Otter. These plots are overlaid with a line
indicating the CCN activation diameter at 0.2% SS based on the CCN measurements on the Twin Otter. To do this, | cumulatively
summed the DMA number concentration backwards from largest to smallest diameter bin. | identified the bin diameter where

the cumulative summed concentration was closest to the measured CCNconcentration and chose that as the CCN activation
diameter.

I've generated plots indicative of CCN activity from the Twin Otter CABIN and CCN files (i.e. CCN/CN as f(SS). I've also generated
time series plots showing CN concentration and scattering at the ground (i.e. at SGP) and CCN fraction measured at the surface
so one can compare with that measured aloft. Elisabeth Andrews - 17 Jun 2009
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20090607
Flight Summary

Depart Return |Hours Synopsis Google Earth

17:10 UTC |22:53 UTC 5.7 |Aerosol triangles at SGP (with 40 mile legs) [KML
Flight hours to date| 194.0

We departed Ponca City and climbed to 6800 and continued to the CF at 6800". Top of the boundary layer was roughly 6300'.
There was a high broken cirrus layer at what looked to be about 18000'.

We conducted a spiral descent at 1725 zulu from 6800" to 1500" over the CF.
Triangle #1. 4000'.

Leg #1 1742Z Wind 233 @ 16 Temp. 22
Leg #2 1802Z 263 @ 20 22
Leg #3 1839Z 235 @ 10 23

Back at the CF we flew past the CF to the North for 2 NM. At 1843 ZULU the NASA King Air departed to a different location. We
then climbed to 4500’ for the next leg.

Triangle #2 4500'. A thick high cumulus layer had formed above us and there was light intermittent precipitation that began at
1945 Zulu.

Leg #1 1900Z Wind 253 @ 12 Temp. 23
Leg #2 1920Z 229 @ 18 21
Leg #3 19547 290 @ 14 24

Back at the CF we flew past the CF to the North for 2 NM. We started painting solid yellow returns on our radar (medium
intensity precipitation) from the high cumulus and were still encountering intermittent light precipitation. All cumulus was still
above us. We flew past the CF to the North for 2 NM and climbed to 5000’ for our next leg.

Triangle #3. 5000'".

Leg #1 2018Z Wind 260 @ 20 Temp. 22
Leg #2 2035Z 296 @ 20 22
Leg #3 2109Z 185 @ 11 22

Triangle #4 7000'. We flew past the CF to the North for 2 NM. The high cumulus had dissipated but the high cirrus was still
present. In the climb to 7000" we noted the top of the boundary layer at about 6500'. Due to fuel we decided to conduct the last
triangular pattern with 30 Nautical mile legs.

Leg #1 2133Z Wind 240 @ 36 Temp. 20
Leg #2 2145Z 247 @ 33 20
Leg #3 22147 205 @ 30 20

Back at the CF flew past the CF to the North for 2 NM and did a spiral descent to 1500’ time 2230. We RTB'd at 2242 Zulu at
3000'.

No issues with the airplane.
Weather Summary

High, dissipating cumulus with broken cirrus above; light precipitation now and then.
Aircraft Instrumentation Status

Roy said everything appears to be working fine.
DLH data not available.

Surface Instrumentation Status

nothing to report


http://campaign.arm.gov/racoro/kml/20090607.0.CABIN_09060702.kml

Flight Images

1747 UTC 1748 UTC 1849 UTC 1947 UTC

1747 UTC 1749 UTC 1849 UTC 2042 UTC

Flight Plots

Aerosol Radiation
: . = . = = A A A A T w
£ an =
“%'M aJll q A % LI
5 00 °
w oW ™ on = . 5 ;- N‘ h l t
Time, h fUTC) : 20, ] e
wol '
Seesemeeegeesegeeniny donduenndinnndunniband 00
e H w oW o on =
g : T, b AL
g | e RELTERIER, RRTRRTIR
Bl 5% | Dt \ g
Sy - o o L

zopTY
™"
i 10
o5
0|
w oW o w™m o on = w oW oW N o= w oW ™ N =
Time, h UT5) Taw, h QAT Tarw, b JA0)

b Gt T8 bom S|
e e e T e aciong CNRES

Profile

(PN T2 Prode
w0
o T
B s e
gw <
- L] = e
w m B n »
T, b 4T .
31NN 7 IWAI8 SR
T Pobpel Tywg,
,‘ O —— .‘ BT
4 I g P . . A -
g o001 : e . g X
- R = SRS £ 15 E 3 £ 15
w19 W N = w 19 ™ N = < 4000 ¥ * oo
Taew, b A Tarw, h A0
% 5 ol =
- woowt ot 00026405 0810 00026405 0810
[ PN, et oS0 L g "
00s o Faleiep (W
o bhack: Cerbwr LWC
o 1 IS
! o8 e 7000
|
. ¢ 150 §:§ ¢ 1wk
2 - i sa
bt Gantoey LG ey !*’ ' o
ol Mo | X 1:
U135V “n
[EF e 0D @) 02 03 04 05
a5, on* o Gorter, am



http://campaign.arm.gov/racoro/images/uploads/20090607.img-121cbef9688.20090607_RACORO_1747_UTC_RW_C.JPG
http://campaign.arm.gov/racoro/images/uploads/20090607.img-121cbf00260.20090607_RACORO_1747B_UTC_RW_C.JPG
http://campaign.arm.gov/racoro/images/uploads/20090607.img-121cbf03227.20090607_RACORO_1748_UTC_RW_C.JPG
http://campaign.arm.gov/racoro/images/uploads/20090607.img-121cbf05600.20090607_RACORO_1749_UTC_RW_C.JPG
http://campaign.arm.gov/racoro/images/uploads/20090607.img-121cbf084b7.20090607_RACORO_1849_UTC_RW_C.JPG
http://campaign.arm.gov/racoro/images/uploads/20090607.img-121cbf0aaaf.20090607_RACORO_1849B_UTC_RW_C.JPG
http://campaign.arm.gov/racoro/images/uploads/20090607.img-121cbf0daef.20090607_RACORO_1947_UTC_RW_C.JPG
http://campaign.arm.gov/racoro/images/uploads/20090607.img-121cbf1177f.20090607_RACORO_2042_UTC_RW_C.JPG
http://campaign.arm.gov/shared/lib/imgproxy.php?enc&img=L2hvbWUvY2hhb21laS9kZXYvcmFjb3JvL291dHB1dC9hZXJvc29sVFNfMDkwNjA3MDIucG5n&x=.png
http://campaign.arm.gov/shared/lib/imgproxy.php?enc&img=L2hvbWUvY2hhb21laS9kZXYvcmFjb3JvL291dHB1dC9jbG91ZFRTXzA5MDYwNzAyLnBuZw==&x=.png
http://campaign.arm.gov/shared/lib/imgproxy.php?enc&img=L2hvbWUvY2hhb21laS9kZXYvcmFjb3JvL291dHB1dC9yYWRpYXRpb25UU18wOTA2MDcwMi5wbmc=&x=.png
http://campaign.arm.gov/shared/lib/imgproxy.php?enc&img=L2hvbWUvY2hhb21laS9kZXYvcmFjb3JvL291dHB1dC9wcm9mXzA5MDYwNzAyLnBuZw==&x=.png

L
SPN-1 A tain
CAPS, ar”*

SGP Plots
MPL Co-Pol

Microwave Radiometer

P L - -

i&
Ve,

\
~ ~ - . . -
-
- - S—
- — -
i
3 e
o = ——— e - —— J—l —
- - - . . . -
e
e
P [N— - .. -
- = — ,.—r—’-_ -
. - = .
3 . e — 7—,._11 ~
r e - . —
- . - ' . -
" -
" 1) . e b \ongenen so Jrw—
- -
- o ———
o et
T S daama S
’ - ' 4 -
| - w
L - - - n 5 ne

|
§ - o~ A=
--: e " 2 --
N /
i -l e -
-l - -
- - - : .
. —
} . ncy ppm -
oo
...f
! - p— - = : . -
—

Ceilometer Backscatter



http://campaign.arm.gov/shared/lib/imgproxy.php?enc&img=L2hvbWUvY2hhb21laS9kZXYvcmFjb3JvL291dHB1dC9zdW1tYXJ5VFNfMDkwNjA3MDIucG5n&x=.png
http://plot.dmf.arm.gov/PLOTS/SGP/sgpmplpol/20090607/sgpmplpolC1.b1.mplpol_coPol.20090607.png
http://plot.dmf.arm.gov/PLOTS/SGP/sgpmmcrmom/20090607/sgpmmcrmomC1.b1.mode1.20090607.png
http://plot.dmf.arm.gov/PLOTS/SGP/sgpvceil25k/20090607/sgpvceil25kC1.b1.backscatter.20090607.png
http://plot.dmf.arm.gov/PLOTS/SGP/sgpmwrlos/20090607/sgpmwrlosC1.b1.mwrlos.20090607.png

SONDE (11:30)

RL Backscatter

PV AN

, |
l

SONDE (17:30)

— e e e e R

)
; |
l
{ |z
P [%
7
7
{
'
LR R
S S S Al :

SONDE (23:30)

{
|I |
. i
? >4
\
. L
- N
5 y
e
5
{
¢ .
# A

RL ASR

.......

RL Moisture

. e perana 0 ——y iy (T



http://plot.dmf.arm.gov/PLOTS/SGP/sgpsondewnpn/20090607/sgpsondewnpnC1.b1.skewt.112600.20090607.png
http://plot.dmf.arm.gov/PLOTS/SGP/sgpsondewnpn/20090607/sgpsondewnpnC1.b1.skewt.172800.20090607.png
http://plot.dmf.arm.gov/PLOTS/SGP/sgpsondewnpn/20090607/sgpsondewnpnC1.b1.skewt.234000.20090607.png
https://engineering.arm.gov/~turner/r1_quicklooks/images/archive/year_2009/rlprof_asr.bscat.002.20090607.000000.png
https://engineering.arm.gov/~turner/r1_quicklooks/images/archive/year_2009/rlprof_asr.cmask.002.20090607.000000.png
https://engineering.arm.gov/~turner/r1_quicklooks/images/archive/year_2009/rlprof_mr.w_rh_pwvcalib.002.20090607.000000.png

CCN Activity

I've made size distribution contour plots from the DMA operated by TAMU on the Twin Otter. These plots are overlaid with a line
indicating the CCN activation diameter at 0.2% SS based on the CCN measurements on the Twin Otter. To do this, | cumulatively
summed the DMA number concentration backwards from largest to smallest diameter bin. | identified the bin diameter where
the cumulative summed concentration was closest to the measured CCNconcentration and chose that as the CCN activation
diameter.

I've generated plots indicative of CCN activity from the Twin Otter CABIN and CCN files (i.e. CCN/CN as f(SS). I've also generated
time series plots showing CN concentration and scattering at the ground (i.e. at SGP) and CCN fraction measured at the surface
so one can compare with that measured aloft. Elisabeth Andrews - 17 Jun 2009
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plot of CN and CCN comparison of CCN plot of CN and CCN time series of CN and TAMU DMA size
and CCN/CN ratio as fraction on twin otter and CCN fraction at light scattering at SGP distribution and CCN
f(SS) from twin otter and at SGP SGP activation diameter
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20090608
Flight Summary

Depart Return |Hours Synopsis Google Earth

16:17 UTC |22:03 UTC|  5.8|Cloud triangles at SGP (with 30 Nautical Mile legs) |[KML
Flight hours to date| 199.8

We departed Ponca City and climbed to 4000" and continued to the CF at 4000'. Cloud base was about 3800'. There was a very
thin scattered layer over the CF. There was a high broken cirrus layer at what looked to be about 18000'".

We continued to track to the Southeast on a line from the CF to a point 43 nautical miles southeast of the CF. At about 10 NM
on that track we realized there was a significant cloud field to the east southeast within the triangular pattern from the CF. We
decided to work this cloud field using the 30 NM legs east and south from the CF. We found the bases to be about 3800" and
descended to 3300" and returned to the CF to start the first triangle at base — 500'. There was a high cirrus layer which we
estimated to be at 18000'.

Triangle #1. 3300 to 2800'. Base -500'. At 1656 Zulu we descended to 2800’ due to lower bases at 3300'.

Leg #1 1644Z Wind 354 @ 03 Temp. 18
Leg #2 1701Z 353 @ 04 20
Leg #3 1723Z 046 @ 07 21

Back at the CF we flew past the CF to the North for 2 NM. At 1741 we spiraled down to 1500’ and back up to 5000'. At this point
there were few clouds over the CF so we used the Boundary Layer top which we determined to be about 4500'.

Triangle #2 4000’ to 4300'". Cloud base +500'. The cloud bases varied so we changed altitudes accordingly to stay in cloud.

Leg #1 1751Z Wind 048 @ 06 Temp. 17
Leg #2 1808Z 026 @ 04 18
Leg #3 18292 078 @ 10 17

Back at the CF we flew past the CF to the North for 2 NM. We climbed to 4600’ for a mid cloud leg. Note: There were more
clouds to the east and southeast of the CF.

Triangle #3. 4600°". Mid cloud leg.

Leg #1 1849Z Wind 052 @ 04 Temp. 18
Leg #2 1906Z 041 @ 06 17
Leg #3 19272110 @ 08 17

Back at the CF we flew past the CF to the North for 2 NM. We climbed to 4900’ roughly tops — 500'.
Triangle # 4 4900'. Tops — 500'.

Leg #1 1947Z Wind 112 @ 05 Temp. 18
Leg #2 2004Z 048 @ 02 17
Leg #3 2027Z 110 @ 05 17\

Back at the CF flew past the CF to the North for 2 NM. We climbed to tops + 500" at 6500'. We estimated the tops to be 6000'.
Note: Clouds were dissipating and there was significant haze.

Triangle # 5 6500'. Tops + 500’

Leg #1 2046 Wind 087 @ 03 Temp. 17
Leg #2 2103 016 @ 07 17
Leg #3 2124 109 @ 09 17

Back at the CF we flew past the CF to the North for 2 NM. We began a spiral descent to 1500’ at 2142 and returned to Ponca City
at an altitude of 2500'.

Note: There was a defined cloud line about 5 to 10 NM east southeast of the CF during the entire flight. It was relatively clear
west northwest of this line and very cloudy east and southeast of this line.

No issues with the airplane.


http://campaign.arm.gov/racoro/kml/20090608.0.CABIN_09060803.kml

Weather Summary

Scattered cloud layer with high broken cirrus.

Aircraft Instrumentation Status

Roy says everything was fine

Surface Instrumentation Status

nothing to report

Flight Images
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CCN Activity
I've made size distribution contour plots from the DMA operated by TAMU on the Twin Otter. These plots are overlaid with a line
indicating the CCN activation diameter at 0.2% SS based on the CCN measurements on the Twin Otter. To do this, | cumulatively

summed the DMA number concentration backwards from largest to smallest diameter bin. | identified the bin diameter where

the cumulative summed concentration was closest to the measured CCNconcentration and chose that as the CCN activation
diameter.

- v prran 0 T e naty 17 —

I've generated plots indicative of CCN activity from the Twin Otter CABIN and CCN files (i.e. CCN/CN as f(SS). I've also generated
time series plots showing CN concentration and scattering at the ground (i.e. at SGP) and CCN fraction measured at the surface
so one can compare with that measured aloft. Elisabeth Andrews - 17 Jun 2009
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plot of CN and CCN comparison of CCN plot of CN and CCN time series of CN and TAMU DMA size
and CCN/CN ratio as fraction on twin otter and CCN fraction at light scattering at SGP distribution and CCN
f(SS) from twin otter and at SGP SGP activation diameter
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20090609

Flight Summary

Depart Return |Hours Synopsis Google Earth

16:26 UTC |20:14 UTC 3.8 |Cloud triangles at SGP (with 30 Nautical Mile legs) [KML
Flight hours to date | 203.6

We departed Ponca City and climbed to 3000" and continued to the CF at 3000'. .

We conducted a spiral at about 1643 zulu from 3000’ to 1500 and up to 7000’ over the CF. There were very few clouds at this
point so we used the Boundary Layer top of about 6000". We decided to fly the first leg at 6500'.

Triangle #1 6500'. BL top +500'.

Leg #1 1701Z Wind 220 @ 34 Temp. 19

Leg #2 17152 222 @ 33 19

Leg #3 1745Z 232 @ 37 21

Back at the CF we flew past the CF to the North for 2 NM. During the first leg, the clouds thickened up a bit to a scattered to
broken layer. Tops we estimated at 6500" bases at 5500'. There was also a high cirrus layer at about 20000". We decided to fly a
mid cloud leg at 6000'.

Triangle #2 6000'-5700. At 1809 zulu we descended to 5700’ to stay in cloud due to lower tops.

Leg #1 1801Z Wind 239 @ 34 Temp. 19

Leg #2 1814Z 220 @ 28 20

Leg #3 18447 243 @ 40 24

Back at the CF we flew past the CF to the North for 2 NM.

Triangle #3 5000’ Bases — 500'.

Leg #1 1900Z Wind 229 @ 22 Temp. 20

Leg #2 1914Z 228 @ 19 21

Leg #3 1940Z 220 @ 26 21

We flew past the CF to the North for 2 NM. During this leg the cloud field was drying out. There was still high cirrus.

At 1956 zulu we spiraled from 5000 to 1500" over the CF. We returned to Ponca City at 2500’

No issues with the airplane.

Weather Summary

Partly cloudy turning scattered and broken clouds with high cirrus.

Aircraft Instrumentation Status

Jesse is back and said Instruments ran fine.

Surface Instrumentation Status

John is looking into the balloon lauches so that he can let the pilot know when launch occurs.


http://campaign.arm.gov/racoro/kml/20090609.0.CABIN_09060902.kml
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CCN Activity

I've made size distribution contour plots from the DMA operated by TAMU on the Twin Otter. These plots are overlaid with a line
indicating the CCN activation diameter at 0.2% SS based on the CCN measurements on the Twin Otter. To do this, | cumulatively
summed the DMA number concentration backwards from largest to smallest diameter bin. | identified the bin diameter where
the cumulative summed concentration was closest to the measured CCNconcentration and chose that as the CCN activation
diameter.

I've generated plots indicative of CCN activity from the Twin Otter CABIN and CCN files (i.e. CCN/CN as f(SS). I've also generated
time series plots showing CN concentration and scattering at the ground (i.e. at SGP) and CCN fraction measured at the surface
so one can compare with that measured aloft. Elisabeth Andrews - 17 Jun 2009
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20090611

Flight Summary

Depart Return |Hours Synopsis Google Earth
16:59 UTC|21:12 UTC 4.2 [Cloud triangles at SGP (with 20 Nautical Mile legs) (KML
Flight hours to date | 207.8

We departed Ponca City and climbed to 3500’ to find the bases. They were at 3500" and we continued to the CF at 3000". A good
broken layer was present with very little high cirrus.

Triangle #1. 3000'". Base -500". At 1734 Z we descended to 2500’ due to lower bases at 3000'".
Leg #1 1712Z Wind 090 @ 01 Temp. 18

Leg #2 1722Z 359 @ 11 18

Leg #3 17382243 @ 04 18

Back at the CF we flew past the CF to the North for 2 NM. At 1751Z we spiraled down to 1600’ and back up to 6500'. Cloud bases
were at 3500" and tops were roughly 5000'. The Boundary Layer seemed to be around 5800'. The clouds were thinning at this
point and so we decided to jump in - starting with base + 500". We chose an altitude of 4200'-4300' due to the bases rising. We
also noted a definite haze layer right at the BL altitude of 5800".

Triangle #2 4200’ to 4300'". Cloud base +500'". The cloud bases varied so we changed altitudes accordingly to stay in cloud.
Leg #1 1809Z Wind 312 @ 07 Temp. 16

Leg #2 1819Z 348 @ 19 16

Leg #3 18352239 @ 03 16

Back at the CF we flew past the CF to the North for 2 NM. We climbed to 5000' for a mid cloud leg. The cloud bases were rising
more on the South track. At 1920Z we climbed to 5500’ to stay in mid cloud.

Triangle #3. 5000'. Mid cloud leg.

Leg #1 1848Z Wind 309 @ 04 Temp. 15
Leg #2 18597 321 @ 14 15

Leg #3 1915Z 260 @ 03 15

Back at the CF we flew past the CF to the North for 2 NM. At this point | decided to stay at 5500" due to the fact that this altitude
seemed to be a good near top altitude for the rest of the triangle. Also, | noted that during this leg, the clouds were building
again.

Triangle # 4 5500'. Tops — 500'.

Leg #1 1927Z Wind 318 @ 09 Temp. 14
Leg #2 193872340 @ 11 14

Leg #3 1953Z 347 @ 04 14

Back at the CF we flew past the CF to the North for 2 NM. We climbed to 7000 and there were still tops above us. We stayed at
7000’ due to airspace and still penetrated multiple cloud tops. We did encounter visible moisture on the windscreen multiple
times. There was a spike in the temperature from 11 to 14 around the southern point. The cloud tops were lower on the track
from the southern point to the CF.

Triangle # 5 7000

Leg #1 2005 Wind 314 @ 06 Temp. 11
Leg #2 2016 328 @ 19 11

Leg #3 2030255 @ 13 14

Back at the CF we flew past the CF to the North for 2 NM. We began a spiral descent from 7000" to 1600" at 2045 and returned to
Ponca City at an altitude of 2500'".

No issues with the airplane.


http://campaign.arm.gov/racoro/kml/20090611.0.CABIN_09061101.kml

Weather Summary

Broken cloud layer with high cirrus.

Aircraft Instrumentation Status

Jesse said, "No issues with the instruments”
All computers on the Twin Otter (except the 2-DS) are connected to and in sync with the time server.

Surface Instrumentation Status

The balloon launches are now being tracked for coordination with the Twin Otter. The SGP site is calling Debbie who then lets
the NASA team know. The NASA team lets the King Air know who then radios the Twin Otter.

1822 UTC 1826 UTC 1849 UTC
1853 UTC 1905 UTC 1911 UTC 1912 UTC 1920 UTC

v
.

Flight Images

1704 UTC

1923 UTC 1928 UTC 1931 UTC 1933 UTC 1941 UTC
1949 UTC 1953 UTC 1957 UTC 2000 UTC 2011 UTC

2045 UTC
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CCN Activity

I've made size distribution contour plots from the DMA operated by TAMU on the Twin Otter. These plots are overlaid with a line
indicating the CCN activation diameter at 0.2% SS based on the CCN measurements on the Twin Otter. To do this, | cumulatively
summed the DMA number concentration backwards from largest to smallest diameter bin. | identified the bin diameter where
the cumulative summed concentration was closest to the measured CCNconcentration and chose that as the CCN activation

diameter.

I've generated plots indicative of CCN activity from the Twin Otter CABIN and CCN files (i.e. CCN/CN as f(SS). I've also generated
time series plots showing CN concentration and scattering at the ground (i.e. at SGP) and CCN fraction measured at the surface
so one can compare with that measured aloft. Elisabeth Andrews - 17 Jun 2009
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plot of CN and CCN comparison of CCN plot of CN and CCN time series of CN and TAMU DMA size
and CCN/CN ratio as fraction on twin otter and CCN fraction at light scattering at SGP distribution and CCN
f(SS) from twin otter and at SGP SGP activation diameter
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Weather Maps
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20090612

Flight Summary

Depart Return |Hours Synopsis Google Earth

18:01 UTC |21:27 UTC 3.4 |Cloud triangles at SGP (with 20 Nautical Mile legs) [KML
Flight hours to date | 211.2

We departed Ponca City and climbed to 3000". Conditions were clear and hazy. There was high cirrus but nothing else. At the CF
we decided to conduct a spiral to get a full profile. At 1814Z we began a spiral down to 1600’ and up to 7000". We noted a
moisture layer between 4000" and 5500° and planned our four pattern altitudes to be one above, two in and one below this layer.

Triangle #1. 6000". This was top of the moisture layer + 500'.
Leg #1 1831Z Wind 287 @ 08 Temp. 16

Leg #2 18412298 @ 14 17

Leg #3 1855Z 301 @ 06 17

Back at the CF we flew past the CF to the North for 2 NM. During the first pattern we noticed a cloud layer to the west of the
north south leg. We chose our next altitude of 5000

Triangle #2 5000'. Top of the moist layer 5500'-500'".
Leg #1 1910Z Wind 262 @ 07 Temp. 18

Leg #2 1920Z 319 @ 17 19

Leg #3 1935Z 355 @ 04 19

Back at the CF we flew past the CF to the North for 2 NM. During the second pattern, the cloud layer was still to the west of the
north south leg. We were still in the clear so we chose another leg at the base of the moist layer at 4000'".

Triangle #3. 4000'. Base of moist layer.
Leg #1 1949Z Wind 250 @ 06 Temp. 19
Leg #2 2000Z 350 @ 03 19

Leg #3 2015Z 200 @ 02 19

Back at the CF we flew past the CF to the North for 2 NM. During the third pattern, the cloud field that had been west of the
triangle began to fill into the western side of the triangle. At this point we decided to ditch the lower altitude leg and try to
sample some clouds. We chose and altitude of 4800" which put us near mid cloud. This was not a well defined field and we had
to adjust our altitude twice due to varying cloud bases and tops.

Triangle # 4 4700’ to 4900'.
Leg #1 2029Z Wind 233 @ 04 Temp. 19
Leg #2 2039Z 311 @ 11 19
Leg #3 2054Z 144 @ 10 19

We had multiple cloud penetrations during the last pattern. However, the cloud field did not form as we had hoped. We adjusted
altitude twice to stay in cloud. At 2050 we descended to 4700" and at 2056Z we climbed to 4900'.

Back at the CF we flew past the CF to the North for 2 NM. We began a spiral descent from 4900" to 1600" at 2108Z and returned
to Ponca City at an altitude of 2500".

No issues with the airplane.

Weather Summary

Clear and hazy with high cirrus.

Aircraft Instrumentation Status

Jesse said everything was fine.


http://campaign.arm.gov/racoro/kml/20090612.0.CABIN_09061201.kml

Surface Instrumentation Status

nothing to report

Flight Images
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CCN Activity

I've made size distribution contour plots from the DMA operated by TAMU on the Twin Otter. These plots are overlaid with a line
indicating the CCN activation diameter at 0.2% SS based on the CCN measurements on the Twin Otter. To do this, | cumulatively
summed the DMA number concentration backwards from largest to smallest diameter bin. | identified the bin diameter where
the cumulative summed concentration was closest to the measured CCNconcentration and chose that as the CCN activation
diameter.

I've generated plots indicative of CCN activity from the Twin Otter CABIN and CCN files (i.e. CCN/CN as f(SS). I've also generated
time series plots showing CN concentration and scattering at the ground (i.e. at SGP) and CCN fraction measured at the surface
so one can compare with that measured aloft. Elisabeth Andrews - 23 Jun 2009
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20090615

Flight Summary
. Google
Depart Return |Hours Synopsis Earth
16:01 20:58 50 Surface albedo & Turbulence at SGP & Cloud legs northeast of KML
UTC UTC " |SGP -
Flight hours to date| 216.2

We departed Ponca City and climbed to 7000". Conditions were clear and hazy. Over the CF we spiraled from 7000° @ 1617Z to
1600’ to start our pinwheel. Boundary Layer was noted at about 5000'.

We flew the pinwheel at 1600'.
Started 1634Z
End 1727Z

We then flew the paperclip pattern at 1600'.
Start 1730Z
End sorry, forgot to note.

Turbulence patterns.

Leg #1 Downwind from CF
Altitude 2000

Wind 215 @ 15

Start time 1818Z

Leg # 2 Upwind toward CF
Altitude 3000

Wind 200 @ 16

Start time 1845Z

Leg # 3 Downwind from CF

Altitude 4000’

Wind 225 @ 16

Start time 1907Z

During leg # 3 we started to notice a very scattered layer forming to the North Northeast,

Leg # 4 Upwind toward CF

Altitude 5000’

Wind 210 @ 05

Start time 19262

During leg # 4 the cloud field was developing about 10 NM North Northeast of the CF with bases about 5500’ and tops about
6500'.

Leg # 5 Downwind from CF.

Altitude 6000’

Wind 225 @ 05

Start time 1950Z

During leg # 6 we began to penetrate clouds. At 1955Z we descended to 5800 stay in mid cloud. At 2000Z we descended to
5600 and at 2005Z we climbed back to 5800'.

Leg # 6 Cloud leg. We decided to fly south to stay in cloud.
Altitude 5800’

Winds 250 @ 14

Time 2005Z


http://campaign.arm.gov/racoro/kml/20090615.0.CABIN_09061501.kml

Leg # 7 Cloud leg. Back to the CF.
Altitude 5600

Winds 228 @ 16

Time 2015Z

Over the CF at 2031Z we began a spiral climb to 7000'. At 2034Z we began a spiral descent to 1600". And Returned to Ponca at
2500

No issues with the airplane.

Weather Summary

Mostly clear and hazy with scattered clouds forming to the north-northeast.

Aircraft Instrumentation Status

Hydrorad laptop shut off in flight - no data for today.
2D-S laptop overheated so Jesse shut it off. When they were at 3000' (temperature cooler) Jesse turned it back on. So data was
retrieved but will be missing approx. an hour of data.

Surface Instrumentation Status

nothing to report

Flight Images
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1630 UTC 1731 UTC 1845 UTC

1630 UTC

1731 UTC

1845 UTC
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CCN Activity

I've made size distribution contour plots from the DMA operated by TAMU on the Twin Otter. These plots are overlaid with a line
indicating the CCN activation diameter at 0.2% SS based on the CCN measurements on the Twin Otter. To do this, | cumulatively
summed the DMA number concentration backwards from largest to smallest diameter bin. | identified the bin diameter where
the cumulative summed concentration was closest to the measured CCNconcentration and chose that as the CCN activation
diameter.

I've generated plots indicative of CCN activity from the Twin Otter CABIN and CCN files (i.e. CCN/CN as f(SS). I've also generated
time series plots showing CN concentration and scattering at the ground (i.e. at SGP) and CCN fraction measured at the surface
so one can compare with that measured aloft. Elisabeth Andrews - 23 Jun 2009
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20090617

Flight Summary

Depart Return |Hours Synopsis Google Earth
16:57 UTC|22:29 UTC 5.5 |Aerosol triangles for CALIPSO overpass at SGP | KML
Flight hours to date | 221.7

We departed Ponca City and climbed to 5000’ towards the CF.The BL was ~4000'".

We did the first triangle pattern at 3800'.
Leg #1 1715Z winds 210/25

Leg #2 1734Z

Leg #3 1756Z

Over the CF we descended to 3000" and did the next 2 legs of the triangle.
Leg #1 1826Z winds 195/25
Leg #2 1847Z

We had some time to spare before the overpass, so we descended to 1500" and spiraled up to 6500 at 1914Z. BL was ~4300'.

We reversed course on the pattern for the satellite overpass. We did it at 4000'. We were over point T (Target for Calipso
overpass) at 19:51:18. Skies were clear overhead with cirrus to the distant SE and W through N. There were 2 of contrails to the S.

Leg to the CF at 4000" 2007Z
Over the CF we descended to 1500’ and did a spiral to 12,500" and then back down at 2028Z. BL was ~5000'.

We did the last triangle at 4500'.
Leg #1 2110Z winds 210/23

Leg #2 2130Z

Leg #3 2151Z

We RTB'd at 2218 and descended into Ponca City.

Weather Summary

Mostly clear skies with high cirrus and haze below the boundary layer.

Aircraft Instrumentation Status

The Hydrorad did overheat again today and shut off (early in the flight) but Jesse was able to put a fan on it and let it cool down.
He was then able to get it going and it ran most of the flight.

2D-S also overheated and shut off today. Jesse was able to turn it back on for the Satellite overpass but then turned it off so not
to damage the computer.

Surface Instrumentation Status

nothing to report
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CCN Activity

I've made size distribution contour plots from the DMA operated by TAMU on the Twin Otter. These plots are overlaid with a line
indicating the CCN activation diameter at 0.2% SS based on the CCN measurements on the Twin Otter. To do this, | cumulatively
summed the DMA number concentration backwards from largest to smallest diameter bin. | identified the bin diameter where
the cumulative summed concentration was closest to the measured CCNconcentration and chose that as the CCN activation
diameter.

I've generated plots indicative of CCN activity from the Twin Otter CABIN and CCN files (i.e. CCN/CN as f(SS). I've also generated
time series plots showing CN concentration and scattering at the ground (i.e. at SGP) and CCN fraction measured at the surface
so one can compare with that measured aloft. Elisabeth Andrews - 23 Jun 2009
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Weather Maps

map6172

OK City: 1/8 cloud coverage; 13-17 knots | Tulsa: 1/8 cloud coverage; 8-12
knots; 1074 mb | 90 F/70 F | Low pressure
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20090618

Flight Summary

Depart Return |Hours Synopsis Google Earth

18:15 UTC|23:15 UTC 5.0 [Cloud triangles at SGP [ KML
Flight hours to date| 226.7

There was nothing uniform about the clouds today. Tops and bases varied 1000" along any given leg. We stayed the course for
the first couple of triangles, but chased the cloud bases and tops after that.

We climbed out to the CF to above clouds. Bases were 6400" tops were 9,000'".

We did the first triangle at 9500'".
Leg #1 1835z. Winds 225/26

Leg #2 1848z

Leg #3 1917z

Back at the CF we spiraled from 9,500 to 1500" - 1926z.

We climbed up to below cloud base. Bases were 7000". We did the triangle at 6500'.

Leg #1 1952z Winds 235/23. On this leg the clouds lowered, skies were nearly clear at the East point. We flew from below the
bases to in the clouds to over the tops.

Leg #2 2007z We dropped to 5500'.

Leg #3 2032z

Triangle #3. We started out at 7300'".

Leg #1 2050z 7300’ to 6900". Winds 220/25

Leg #2 2103z 6900' to 6500 to 6300' to 6500'

Leg #3 2129z 6700', 6800', 6900', 7100', 7300', 7500'".

Triangle #4 We started out at 8900'.
Leg #1 2146. 8900', 8400', 8200', 7800'
Leg #2 2159. 7800', 7300

Leg #3 2224 7300', 7800'".

Back at the CF we climbed to 9500' and spiraled to 1500'. 2241z
We RTB'd at 2256z at 2700'.

Weather Summary

Heavy scattered clouds in the area, thinning toward the east.

Aircraft Instrumentation Status

Hydrorad laptop went off about 20 minutes into flight. Jesse repositioned the fan and started it back up. It ran the remainder of
the flight. He thought it was restarted prior to the 1st triangle.
Jesse and Roy put a fan on the DLH for today's flight.

Surface Instrumentation Status

nothing to report


http://campaign.arm.gov/racoro/kml/20090618.0.CABIN_09061801.kml
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CCN Activity

I've made size distribution contour plots from the DMA operated by TAMU on the Twin Otter. These plots are overlaid with a line
indicating the CCN activation diameter at 0.2% SS based on the CCN measurements on the Twin Otter. To do this, | cumulatively
summed the DMA number concentration backwards from largest to smallest diameter bin. | identified the bin diameter where
the cumulative summed concentration was closest to the measured CCNconcentration and chose that as the CCN activation

diameter.

I've generated plots indicative of CCN activity from the Twin Otter CABIN and CCN files (i.e. CCN/CN as f(SS). I've also generated
time series plots showing CN concentration and scattering at the ground (i.e. at SGP) and CCN fraction measured at the surface

so one can compare with that measured aloft. Elisabeth Andrews - 30 Jun 2009
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20090619

Flight Summary

Depart Return |Hours Synopsis Google Earth

19:31 UTC |23:47 UTC 4.3 [Cloud triangles at SGP & Cloud out and backs east of SGP [KML
Flight hours to date | 231.0

We departed Ponca City and headed towards the CF. We ran the first triangle backwards, S, NE, W because the clouds were all to
the South. We crossed the CF at 9500’ but were still below them. We climbed to 12,500 on the S leg. Some tops were still above
us. We came over the clouds about 10 miles N of the S point. We came out of the cloud field about half way along the NE leg.

At the NE point we turned East to find a line on the NE/SW leg that would keep us into the clouds. It was 15 nm east of the
original point.

We continued at 12,500' on the W leg of the triangle.

Back at the CF we spiraled from 12,500' to 1,500'".

Triangle #2 5400' below clouds.

Leg #1 2116z

Leg #2 2133z

At this point we joined up with the NASA King Air. We decided to fly a 40 nm 045/220 line based on the point set above.
Leg #1 2148 Below cloud leg. 5400, 5200', 5000", 4800

Leg #2 Time missing Above bases 5300', 5800', 6100', 6400'

Leg #3 2232 In tops. 6800’

Leg #4 2248z 6600’ mid level

Leg #5 2309z 6900’ mid level. At this point the clouds had grown too large for us to get near. We offset most of the leg.
We RTB'd 2321z. On the way back to Ponca City, we climbed to 7000" and did a slant descent to 1500'".

Weather Summary

Mostly cloudy with high cirrus.

Aircraft Instrumentation Status

Jesse said it was cooler today so instruments appeared to run fine.
Today DLH ran with the new configuration file.

Surface Instrumentation Status

nothing to report
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RL Backscatter

CCN Activity

RL Moisture

Rl -

I've generated plots indicative of CCN activity from the surface data, i.e, CCN/CN as f(SS). I've also generated time series plots

showing CN concentration and scattering at the ground (i.e. at SGP). Elisabeth Andrews - 30 Jun 2009

plot of CN and CCN and CCN fraction at SGP

NASA Quick Look Plots
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time series of CN and light scattering at SGP
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20090620

Flight Summary

Depart Return |Hours Synopsis Google Earth

******

17:25 UTC |22:26 UTC 5.0 |Cloud triangles at SGP (with 20 Nautical Mile legs) [KML
Flight hours to date | 236.0

We departed out of Ponca City and climbed towards the CF. Bases were 4700, tops were 9000'.

Triangle #1 was above clouds at 9500'. There were multiple layers of clouds below us.
Leg #1 1744z. Winds 210/36. Clouds thinned out significantly to the East.

Leg #2 1757z

Leg #3 1824z

Back at the CF we spiraled from 9500' to 1500" at 1836. Tops were 9000', bases 5700'.

Triangle #2 was below bases.
Leg #1 1900z. 5200', 4800
Leg #2 1915z. 4800', 4900'
Leg #3 1940z. 4900', 5100'

Triangle #3 In bases.

Leg #1 1958z, 6500, 6400, 5800'. Clouds were ~500' thick. Winds 200/24
Leg #2 2014z. 5800', 6300', 6500', 6700'

Leg #3 2038z. 6700, 6800", 6900', 7000'

Triangle #4 In tops

Leg #1 2055z. 7700, 7500', 7100', 6600'. Winds 220/29
Leg #2 2109z. 6600', 6400', 6800', 7100

Leg #3 2136z. 7100, 7200".

At the CF we spiraled from 9500-1500 at 2151z.

No issues with the plane.

Weather Summary

Broken to scattered clouds with cirrus forming overhead

Surface Instrumentation Status

nothing to report

Flight Images
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I've made size distribution contour plots from the DMA operated by TAMU on the Twin Otter. These plots are overlaid with a line
indicating the CCN activation diameter at 0.2% SS based on the CCN measurements on the Twin Otter. To do this, | cumulatively
summed the DMA number concentration backwards from largest to smallest diameter bin. | identified the bin diameter where
the cumulative summed concentration was closest to the measured CCNconcentration and chose that as the CCN activation

diameter.

I've generated plots indicative of CCN activity from the Twin Otter CABIN and CCN files (i.e. CCN/CN as f(SS). I've also generated
time series plots showing CN concentration and scattering at the ground (i.e. at SGP) and CCN fraction measured at the surface

so one can compare with that measured aloft. Elisabeth Andrews - 30 Jun 2009
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20090623

Flight Summary

Depart Return |Hours Synopsis Google Earth

19:00 UTC |23:26 UTC 4.4 [Cloud triangles (modified) east of SGP |KML
Flight hours to date | 240.4

We departed Ponca City and climbed to the cloud tops +500. Bases were ~7500', tops were ~9000'.

Triangle #1. On top. 9500'.
Leg #1 1918z. Winds 170/11
Leg #2 1933z

Leg #3 1954z

We spiraled down from 9500' to 1500'. 2007z.
Triangle #2. Below clouds 6500’

Leg #1 2059z. Winds 170/09. 6500, 6300’, 5800’
Leg #2 2044z. 5800’ 6000’ 6500’

Leg #3 2016z. 7000’ 7200

Triangle #3/Parallelogram #1. Above Bases. 7900’

Leg #1 2122z. Winds 190/13. 7900, 7700’, 7000'.

Leg #2 2137z. We changed the pattern because there were no clouds to the South at all. We turned NW opposite of the
diagonal SW. 7000', 6900" 7000’

Leg #3 2157z. We turned due west to get the clouds because there was nothing to the east. 7200’, 8200, 8500’, 9000’

Leg #4 2211z. 9200', 9000', 8300". We stopped 13 nm short because there were no other clouds than those behind us. We
reversed course.

Leg #1 In Tops. 9200', 9500° 10000'.
Leg #2 There was nothing left within 50 miles. We retuned towards Ponca City.

We did a spiral from 10,000" to 1500" at 2304z.

Weather Summary

Mostly clear skies with scattered clouds developing in the afternoon

Aircraft Instrumentation Status

Jesse said everything ran fine.

Surface Instrumentation Status

nothing to report
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I've made size distribution contour plots from the DMA operated by TAMU on the Twin Otter. These plots are overlaid with a line
indicating the CCN activation diameter at 0.2% SS based on the CCN measurements on the Twin Otter. To do this, | cumulatively
summed the DMA number concentration backwards from largest to smallest diameter bin. | identified the bin diameter where
the cumulative summed concentration was closest to the measured CCNconcentration and chose that as the CCN activation

diameter.

I've generated plots indicative of CCN activity from the Twin Otter CABIN and CCN files (i.e. CCN/CN as f(SS). I've also generated
time series plots showing CN concentration and scattering at the ground (i.e. at SGP) and CCN fraction measured at the surface
so one can compare with that measured aloft. Elisabeth Andrews - 30 Jun 2009
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200090624

Flight Summary
Depart | Return |Hours Synopsis Google
Earth
19:00 23:42 47 Cloud out and backs for CALIPSO overpass south of SGP, then KML
UTC UTC " |north-south legs in cloud [T
Flight hours to date | 245.1

We departed Ponca City and did a slant climb to 10,500". Near the first point we descended to below the bases. Bases were

8800'.

Triangle #1. 8300" winds 170/03.
Leg #1 1946z. 8300, 7800, 7700', 7300 (Sat Overpass alt. 20 nm N of S point)

Leg #2 2007z. 7300', 6500’
Leg #3 2021z. 6500', 7200', 7400', 7500', 7800', 8000

We decided to just fly the N/S Leg because there were no clouds to the West of that line.

Leg #1 2038z. Above bases. 9500, 9200', 8900'.

Leg #2 Below Tops. 9500', 10,500'

Leg #3 2123z. Above bases. 9800’, 9500, 9300', 9100'

Leg #4 2146z. Below Tops. 9700, 9800', 10000", 10600'.
Leg #5 Above tops. 12,500

We did a spiral from 12,500' to 1700' and RTB'd at 7500', 500" below the clouds.

No issues with the plane.

Weather Summary

Scattered clouds.

Surface Instrumentation Status

nothing to report
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I've made size distribution contour plots from the DMA operated by TAMU on the Twin Otter. These plots are overlaid with a line
indicating the CCN activation diameter at 0.2% SS based on the CCN measurements on the Twin Otter. To do this, | cumulatively
summed the DMA number concentration backwards from largest to smallest diameter bin. | identified the bin diameter where
the cumulative summed concentration was closest to the measured CCNconcentration and chose that as the CCN activation

diameter.

I've generated plots indicative of CCN activity from the Twin Otter CABIN and CCN files (i.e. CCN/CN as f(SS). I've also generated
time series plots showing CN concentration and scattering at the ground (i.e. at SGP) and CCN fraction measured at the surface
so one can compare with that measured aloft. Elisabeth Andrews - 30 Jun 2009
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20090626

Flight Summary
. Google
Depart | Return |Hours Synopsis Earth
18:42 23:33 49 Aerosol out + backs for CALIPSO overpass plus Turbulence & KML
UTC UTC | Cloud legs south of SGP -
Flight hours to date | 250.0

CALIPSO track Lat/Lon points:
Northern point N37 21.10'
W95 31.40'

Southern point N36 45.10
W95 20.80'

We departed Ponca City and climbed to 12000". Conditions were clear and hazy.

In the climb we determined the boundary layer to be around 11500'; however, it was not very distinct. We chose an altitude of
11000’ for the ferry to the northern point of the CALIPSO track.

Temp. 08

Wind 007 @ 04

During the ferry we descended multiple times due to the varied boundary layer.
At 1913Z we descended to 10500'".

Temp. 10

Wind 126 @ 07

At 1916Z we descended to 6500'. We determined a new boundary layer at around 7000’; however, it was still not very distinct.
Temp. 20
Wind 124 @ 05

At 19397 we descended to 6000'.
Temp. 22
Wind 275 @ 11

At 19427 we climbed to 6300'.
Temp. 22
Wind 275 @ 10

We crossed the northern CALIPSO point at 1938Z and began our southeast overpass track. At the overpass time of 1945Z our
position was:

N 37 07.71

W 95 27.59

We reached our southeast point on the track at 1956Z. Conditions were still clear and hazy and we determined we would be
flying turbulence legs. The NASA King Air departed. Winds were very light and variable, so we decided to fly the reverse CALIPSO
track for our first leg at 6300'.

Turbulence patterns.

Leg #1 Reverse CALIPSO track 30 NM.
Altitude 6300’

Temp. 21

Wind 080 @ 06

Start time 19587

At the northern end of the first leg, we realized a small cloud field was forming north of the northern point on the track. It
seemed to be lined up with the wind direction, which was 090 @ 10. We decided to work this cloud field on an east west track,


http://campaign.arm.gov/racoro/kml/20090626.0.CABIN_09062602.kml

hoping it would build with time. It did. The field started at about 28 NM north of the northern CALIPSO track point:
N 37 21.10'
W 95 31.40

Cloud legs.

Leg # 1 090 tracks 30NM. Cloud bases were about 5500 to start, but varied as we headed east. We flew this leg at bases — 500
or 5000". We had to adjust altitude to stay 500" below cloud bases.

Altitude 5000’

Temp. 22

Wind 090 @ 10

Start time 2035Z

At 20427 we descended to 4700’

At 2046 we descended to 4200

Leg # 2 Reverse track back to the west 30 NM. Cloud field building. In cloud bases.
Altitude 5000’

Temp. 22

Wind 030 @ 10

Start time 2053Z

At 2101 we climbed to 5300’

At 2104 we climbed to 5500’

Leg # 3 Southeast track of 130 for 30NM. We shifted the track to a southeast/northwest track of 130/310 to maximize our time in
cloud.

Altitude 6000’

Temp. 20

Wind 200 @ 08

Start time 2109Z

Leg # 4 Northwest track 30NM in cloud.
Altitude 6500’

Temp. 18

Wind 090 @ 08

Start time 2127Z

Leg # 5 Southeast track 30NM in cloud.
Altitude 7500’

Temp. 18

Winds 215 @ 12

Time 2143Z

Leg # 6 Northwest track 30NM in cloud top. We tried to pick an altitude that would keep us above most cloud tops. However,
there were some towering cumulus that were very high at this point. | would guess 12000'".

Altitude 9000’

Temp. 14

Winds 131 @ 14

Time 2202Z

At the end of this leg we did a spiral descent from 9000 to 1600’ for a profile. We started the spiral at 2216Z.
During the spiral we determined the Boundary layer to be around 5000’ to 5500'. We returned to Ponca at 5000'.

No issues with the airplane.

Weather Summary

Mostly clear and hazy; scattered clouds to the north.



Aircraft Instrumentation Status

A few notes from Anthony:
He turned the CIP heat on at 20547
He had to restart the 2DS at 2056Z.

Surface Instrumentation Status

nothing to report
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CCN Activity

I've made size distribution contour plots from the DMA operated by TAMU on the Twin Otter. These plots are overlaid with a line
indicating the CCN activation diameter at 0.2% SS based on the CCN measurements on the Twin Otter. To do this, | cumulatively
summed the DMA number concentration backwards from largest to smallest diameter bin. | identified the bin diameter where
the cumulative summed concentration was closest to the measured CCNconcentration and chose that as the CCN activation

diameter.

I've generated plots indicative of CCN activity from the Twin Otter CABIN and CCN files (i.e. CCN/CN as f(SS). I've also generated
time series plots showing CN concentration and scattering at the ground (i.e. at SGP) and CCN fraction measured at the surface
so one can compare with that measured aloft. Elisabeth Andrews - 10 Jul 2009
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Weather Maps

OK City: 1/8 cloud coverage; 3-7 knots | Tulsa: Clear; 8-12 knots; 1096 mb | 97 F/81 F | Surrounded by low and high pressure
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20090628

Flight Summary

Depart Return |Hours Synopsis Google Earth

15:58 UTC |20:59 UTC 5.0 |Surface albedo & Turbulence at SGP [KML
Flight hours to date | 255.0

We departed Ponca and climbed to 5000' enroute to the CF. The BL was ~3500'.
Over the CF we did a spiral from 5000' to 1600'/500' agl. We started the spiral down at 1610Z.

We did the pinwheel pattern at 1600". Times 1622-1717.
Wind 060 @ 12
Temp. 27

We did the paperclip pattern at 1600'. Times were 1720-1805.
Wind 056 @ 12
Temp. 27

We ramped up to 5500', the BL was ~ 3200". We conducted the Calibration maneuvers.

We did the turbulence legs starting at 3800'.

Leg #1 3800" winds 060 @ 13 Temp. 22 Upwind leg. Start time 1825Z
Leg #2 3500' winds 040 @ 10 Temp. 22 Downwind leg. Start time 1854Z
Leg #3 3200" winds 040 @ 10 Temp. 24 Upwind leg. Start time 19127
Leg #4 2900 winds 050 @ 10 Temp. 24 Downwind leg. Start time 19347
Leg #5 2600 winds 050 @ 20 Temp. 26 Upwind leg. Start time 1954Z
Leg #6 2300 winds 050 @ 20 Temp. 26 Downwind leg. Start time 2017

Back over the CF we did a spiral down from 2300’ to 1600' and did a spiral climb to 6500'. We started the spiral at 2031Z. BL was
~ 6000".

We RTB'd to Ponca in a slant descent from 6500
No issues with the Otter.

Weather Summary

Clear and hazy skies with some high cirrus.

Aircraft Instrumentation Status

Anthony shut the 2DS down at 1709Z due to overheating. He turned the 2DS back on at 1822Z.

Surface Instrumentation Status

nothing to report
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I've made size distribution contour plots from the DMA operated by TAMU on the Twin Otter. These plots are overlaid with a line
indicating the CCN activation diameter at 0.2% SS based on the CCN measurements on the Twin Otter. To do this, | cumulatively
summed the DMA number concentration backwards from largest to smallest diameter bin. | identified the bin diameter where
the cumulative summed concentration was closest to the measured CCNconcentration and chose that as the CCN activation

diameter.

I've generated plots indicative of CCN activity from the Twin Otter CABIN and CCN files (i.e. CCN/CN as f(SS). I've also generated
time series plots showing CN concentration and scattering at the ground (i.e. at SGP) and CCN fraction measured at the surface
so one can compare with that measured aloft. Elisabeth Andrews - 10 Jul 2009
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20090629

Flight Summary
Depart Return |Hours Synopsis Google Earth
18:00 UTC |22:46 UTC|  4.8|Turbulence at SGP |KML
Flight hours to date | 259.8

We departed Ponca and climbed to 7000' enroute to the CF. We could not find the BL up to this altitude.

Leg # 1

Winds 230 @ 8 Temp. 16 Downwind leg. Start time 1816Z

At the CF we began our first leg and decided to continue a ramp climb outside of the Vance Airspace to find the BL. We climbed
to 12000" and we found a weak BL at ~ 9000’ — 10000'. Due to the 7000’ Vance altitude restriction, we decided to fly our legs
from 7000’ and below. Over the NE point of our first leg, we did a spiral down to 7000" from 12000" at 1830Z.

We did the turbulence legs starting at 7000'.

Leg #2 7000 winds 250 @ 25 Temp
Leg #3 6700 winds 240 @ 12 Temp
Leg #4 6400 winds 225 @ 08 Temp
Leg #5 6100 winds 220 @ 15 Temp
Leg #6 5800 winds 230 @ 12 Temp
Leg #7 5500 winds 230 @ 12 Temp
Leg #8 5200" winds 250 @ 18 Temp
Leg #9 4900’ winds 220 @ 17 Temp

. 16 Upwind leg. Start time 1850Z

. 18 Downwind leg. Start time 1911Z
. 18 Upwind leg. Start time 1930Z

. 18 Downwind leg. Start time 19527
. 18 Upwind leg. Start time 2015Z

. 20 Downwind leg. Start time 2037

. 20 Upwind leg. Start time 2058

. 23 Downwind leg. Start time 2120

Leg #10 4600" winds 240 @ 18 Temp. 24 Upwind leg. Start time 2141

During leg 3 and 4 there was a large control burn ~ 2 miles SE of the CF.

Back over the CF we did a spiral down from 4600 to 1600 at 2203Z. At 1600’ we flew over the CF straight and level for a
radiometer calibration. We then did a spiral climb to 7000, exited the Vance airspace and climbed to 10000’ to find smooth air

for Haf's Calibration maneuvers.

We RTB'd to Ponca in a slant descent from 10000’

No issues with the Otter.

Weather Summary

Clear and hazy with high cirrus.

Aircraft Instrumentation Status

At 1907 Anthony had to restart the Hydrorad.

Surface Instrumentation Status

nothing to report
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CCN Activity

I've made size distribution contour plots from the DMA operated by TAMU on the Twin Otter. These plots are overlaid with a line
indicating the CCN activation diameter at 0.2% SS based on the CCN measurements on the Twin Otter. To do this, | cumulatively
summed the DMA number concentration backwards from largest to smallest diameter bin. | identified the bin diameter where
the cumulative summed concentration was closest to the measured CCNconcentration and chose that as the CCN activation
diameter.

I've generated plots indicative of CCN activity from the Twin Otter CABIN and CCN files (i.e. CCN/CN as f(SS). I've also generated
time series plots showing CN concentration and scattering at the ground (i.e. at SGP) and CCN fraction measured at the surface
so one can compare with that measured aloft. Elisabeth Andrews - 10 Jul 2009
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