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a. Importance of WV for radiative transfer, convection, entrainment, atmos chem., etc
b. Starting point for the program
i. Radiosondes as truth
ii. Used “tuning functions” to adjust MWR statistical PWV retrievals
iii. Still, uncertainty in the profile was limiting improvement in IR RT
c. WVIOPS (1996,1997)
i. Lower tropospheric focus
ii. Dual sondes to discover sonde-to-sonde biases
iii. Analysis of larger MWR/sonde dataset demonstrated 
a. Batch dependence
b. Day/night calibration differences
c. Demonstrated differences between RS80 and RS90/92 
iv. AERI as the gold standard (using LBLRTM as transfer mechanism)
a. AERI results showed MWR was more stable than sonde calibration
b. Changed our thinking on relative importance of sonde vs. MWR
v. Rosetta stone comparison
a. Line strength at 22.2 GHz from Stark effect obs – an absolute standard
b. Chilled mirror hygrometer – another absolute standard
c. Scanning RL allowed both to be compared; excellent agreement
vi. MWR PWV now considered reference measurement
a. Scale sondes to agree in PWV
b. Ditto for Raman lidar calibration
d. Improving PWV measurements
i. PWV in dry locations
a. Weak line at 22.2 GHz results in too much uncertainty in Arctic
b. Using the 183 GHz line
1. Results from Westwater’s Arctic IOP
2. SBIRs to develop GVR and GVRP
3. RHUBC-I to evaluate the GVRP, GVR, and Westwater’s CSR
ii. Improving microwave spectroscopy
a. MWRP data for improving half-width of 22.2 GHz line
b. GVR data for improving half-width of 183.3 GHz line
c. COPS 150 GHz and SGP 31 GHz data to improve WV contnm
iii. Improved MWR retrieval methods
a. Site independent statistical retrieval (Liljegren 2001)
b. Neural networks (Cadeddu)
c. MWRRET
iv. Other PWV measurements at SGP
a. GPS
1. Evaluated mapping functions, cutoff angles, etc
2. GPS tomography
b. Solar attenuation
1. Comparisons of 940 nm band obs with MWR
e. Profiling water vapor
i. Radiosonde mid-to-upper trop biases
a. Lag time response
b. Calibration errors
c. Solar heating (significant daytime dry bias aloft)
ii. Raman lidar
a. Quick summary – refer to RL chapter instead
b. Range of studies (e.g., ice supersaturation, aerosol hygroscopicity, turbulence, BL rolls)
iii. AFWEX to validate upper tropospheric obs
a. LASE on DC-8 with tunable laser hygrometer as truths
b. Chilled mirror hygrometer sondes
c. Corrections for radiosonde
iv. Satellite comparisons
a. To evaluate operational datasets (e.g., Soden)
b. AIRS / IASI / CrIS validation IOPs
v. AERI retrievals
vi. MWRP retrievals
f. Routine products
i. Merged Sounding
ii. Future improvements to Merged Sounding



