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Å Reanalysis, extension (1988-2009) and 
replacement of the heritage NVAP (1988-2001) 
dataset 

Å Global (land and ocean) data designed for 
weather, climate and hydrology users 

Å Total (TPW) and layered (LPW) precipitable water 

Å Removes time-dependent biases caused by 
dataset and algorithm changes incurred during 
multi-phase processing. 

ï Focus on consistent data inputs and peer 
reviewed processing algorithms through 
time. 

Å Back-propagation of modern observations 
through the entire data period. 

ï Collaboration with AIRS water vapor project 
at NASA JPL. (E. Fetzer et al.) 

Å Highly model-independent 

ÅAvailable at NASA Langley 
Atmospheric Science Data 
Center (ASDC): 
https://eosweb.larc.nasa.gov
/project/nvap/nvap-m_table  

NASA Water Vapor Project ς MEaSUREs 
 

άb±!t-aέ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ƴŜǿ b±!t-MEaSUREs Řŀǘŀ ǎŜǘΦ  άIŜǊƛǘŀƎŜ b±!tέ ǊŜŦŜǊǎ 
to the existing dataset described by Randel et al., 1996 

Vonder Haar et al. 2012:  Weather and climate analyses using improved global 
water vapor observations. Geophys. Res. Lett., 39, L15802. 
doi:10.1029/2012GL052094. 

Similar in concept to GPCP, ISCCP, but with three 
products:  Climate, Weather, Ocean. 

As of April 2015:  309 orders, 135 users 

https://eosweb.larc.nasa.gov/project/nvap/nvap-m_table
https://eosweb.larc.nasa.gov/project/nvap/nvap-m_table
https://eosweb.larc.nasa.gov/project/nvap/nvap-m_table
https://eosweb.larc.nasa.gov/project/nvap/nvap-m_table
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HIRS portion of the product has provided the most challenges  
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NVAP-M: A Three-Tiered Product Approach 

NVAP-Weather 

Used for weather case studies on 
timescales of days to weeks 

ÅSSM/I Level 1 C intercalibrated radiances 
ÅHIRS cloud cleared radiances  
ÅRadiosonde, GPS since 1997 
ÅAIRS V5 Level 3 TPW and Layered PW 
 

ÅMaximizes spatial and temporal 
coverage 
ÅNot driven by reduction of time-
dependent biases 

 

Å4x daily 
Å½ degree resolution  
Å TPW and layered precipitable water 
Åsurface to 700 hPa 
Å700 to 500 hPa 
Å500 to 300 hPa 
Å < 300 hPa.  

 

NVAP-Climate 

Used for studies of climate change and 
interannual variability 

ÅSSM/I Level 1 C intercalibrated radiances 
ÅHIRS cloud cleared radiances, + AIRS 
since 2002 
Å Radiosonde 

ÅConsistent inputs through time.   
ÅConsistent, high quality retrievals.   
ÅLess emphasis on spatial and temporal 
coverage 

ÅDaily 
Å1-degree resolution  
ÅTPW  
Å layered precipitable water  
Åsurface to 700 hPa 
Å 700 to 500 hPa 
Å 500 to 300 hPa 
Å < 300 hPa 

NVAP-Ocean 

SSM/I-only.  Level 1 C intercalibrated 
radiances (Berg and Sapiano, CSU) 

Supplemental Fields 

ÅData source code (DSC) map, indicating 
the sources used in each grid box .  

IŜǊƛǘŀƎŜ b±!t ōŜƎǳƴ ƛƴ ŜŀǊƭȅ мффлΩǎ ǿŀǎ άƻƴŜ ǎƛȊŜ Ŧƛǘǎ ŀƭƭέ ŀǇǇǊƻŀŎƘΦ 
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At this time  
- due to time-varying sampling effects currently under study -    

we can neither prove nor disprove a robust trend in the global water 
vapor data from the NVAP-M Climate data set (over land and ocean) 
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Science question:  What is the trend error due to the time-

varying mix of sensors sampling land/ocean, clear/cloudy?   
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Number of grid boxes in NVAP-M Climate using each data type 
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How do these changes affect trend results?  

T
o
ta

l 

More clear skies 

More ocean 

sampling 
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Percentage of Time Data Missing from NVAP-M Climate TPW 
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Data Witholding Experiments for 1988 ï 2009 Trends 

+3.5 -3.5 (mm / decade) 

Insufficient 
data 

NVAP-M Climate 

as exists: 

+ 0.51 mm / 

decade 

Two infrared, one 

SSM/I per day, no 

sondes 

+ 0.45 mm / 

decade 

Two infrared, one 

SSM/I per day, 

No AIRS 

+ 0.48 mm / 

decade 

NVAP-Ocean: One random SSM/I per day  +0.51 

mm / decade 

NVAP-Ocean as exists  +0.53 mm / decade 

HIRS-only:  +0.39 mm / decade, 

but trends more extreme over 

ocean 
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Appears like a 

stronger trend 

in the warm 

pool area when 

using > 1 

SSM/I, perhaps 

due to more 

sampling of 

precipitating 

areas 

1988 ï 2009 data 
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Searching for 

Breakpoints Using 

Extreme Values 
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Maximum 

TPW (mm) 

Minimum 

TPW (mm) 

Useful to check 

for bad retrievals  


