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Climate models are wrong in ways that we don’t yet know.

/
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Need observations as complete as possible to determine the
atmospheric state and what is actually happening,

independent of models

March 30, 2012 , / IROWG2




Climate: Is the atmosphere getting wet or
dry?. Pick your database (ECMWF-interim,
NASA-MERRA, ERA40, Japan-JRA, NCEP)

were ECMWF-interm  —— JRA
MERFA — MCEP
& ERA4D

0.2 0.2 0.0 0.2 0.4
Trend in specific humidity (3¢/yr)

Figure 1. Plots of the xends in specific humidity in the different reanalyses, over the time periods dis-
cussed in the text (1979 onward, except for the ECMWF-interim, which begins in 1989). The plots are
divided into threc geographical regions: tropics (20°5-20°N), NH (20°N-50°N), and SH (20°5-50°S5).
Trends are divided by the average specific humidity over the entire time period, so they arc cxpressed
in percent per year. The 95% confidence mterval for trends in the ERA-interim reanalysis are shown
for illustration purposcs.
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Field Measurement Summa
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Mount Bigelow: 06/28-29/2011, CR4 Hygrometer
15 T T T T T T

“ \Water vapor l
®' partial |
préssure

12r

A1
@

I
]
@ 10|

- chilled mirror
- hygrometer at
- Mt Bigelow

‘,] r] r] r,r ]f] \j\./ (] Ed .r \/J r J-r O.?I'ime (i:-ﬁactioncc)).fgday) elf:psed sir:c-:e midni;ft on 06:é2/2011 " "

: Bigelow-Lernrmon 6/23/11 Min-Max ratio smoothed
> JJAJ 70) ;fenar,u:a Water: o Mo ot

Ry &) Gy =l o ©
T T T T T

e Evaluate Spectrcscopy R B ..... ........ / ....... ........ ..... _AT;MMS
farther from line center & at [ IS 748 NN N N m—"E 111
|Ower pressu re 02k ........ ......... ........ ........ ........ ........ .........

° First ATOMMS measurement ........ ........ ......... ........ ........ ........ ........ .........
of H,*20 isotope o

0 i I i i i i I i i
188 190 192 194 195 193 200 202 204 206 208
Frequency (GHz)




View from Mt. Hopkins to Mt. Lemmon July 2, 2011
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Blue line: change in water vapor derived from the 8 channels of ATOMMS 22
GHz system and comparisons with AM model spectra using average
pressure & temperature measured at Mt. Hopkins & Mt Lemmon.

line: water vapor measured at Mt. Lemmon.
Green line: water vapor measured at Mt. Hopkins.



Atmospk
Atmospheric turbulence causes amplitude and

phase scintillations in occultation signals

Scintillations are a source of noise when trying ™
to isolate the water vapor absorption signature

We need to know how the scintillations will
limit the accuracy of observations from orbit

The best way to estimate this prior to orbit is
via aircraft occultation measurements

Scintillation measurements between rooftops
& mountaintops are shown here
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Attenuation due to Cloud & Rain Drops

Extinction coefficient
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] Clouds & Rain
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18:08:00 MST

12 T T
24.4 GHz
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Ref (time=14.35, P=743 mb, T=18.7 C, e=15 mb); Sol (time=16.70, P = 743 mb, T = 13.3 C)
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\ + ATOMMS
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Ref (time=14.35, P=743 mb, T=18.7 C, e=15 mb); Sol (time=16.89, P = 743 mb, T = 13.3 C)
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ﬁsmve to water vapor
variations of ~0.1 mb

ed amplitude ratio

which is < 1% absolute
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* Instrument is working well in the field

— High dynamic range: Max T measured so far ~11
e Can push this further with longer integration time
— Water vapor retrievals working i
» 183 GHz results equivalent to better than 1%
— Scintillations due to turbulence are generally in
expected range

» Ratioing reduced scintillations
*“Powertul’ grounad tool for aJ'i“rfJQJ'r)'rJ@r]ﬁ research
— R,0, T, P, spectroscopy, droplet si |str|but|on radar
‘m‘ rpretation, nyJwbﬁ turbulence

S 4 R, |y T

EFiqgjnst ment ir ’b"untalns for

O

extended“p‘erro'ds e

* Issues: clear Ime of snght power internet, security,
lightning protection



Aircraft to Aix onstrat
Instrument presently too heavy for WB-57 nose

— |dentified mechanical changes to lighten instrument

Problem with compact optics design

— Modifying optics design to separate 22 & 183 GHz
optics

Conducted review for NSF

> Need more flJrJrJ

: ,,mﬂj j\JJr Juﬁme L _@:ﬁao next month

% : P ’ .‘
SF & NAS, ’j-;'to obtam funds needed

to perform the ‘a"i" to 0-air demo




