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ftp://ftp.ssec.wisc.edu/rink/HYDRA2 



Opening HYDRA2 

The installers for this release can be found at ftp://ftp.ssec.wisc.edu/rink/HYDRA2  



Selecting a File 

 



VIIRS Examples 

 



 



 



 



 



 



 



 



 



 



 



 



 



Adding CrIS and ATMS 

 



AIRS 2378 

IASI 8461 

CrIS 1400 

HIRS 19 



 



 



 



Suggested ATMS Channels 
 
Ch ν(GHz)  BW(GHz)  Characteristic 
 
1* 23.8  0.27  split window-water vapor  100 mm 
2* 31.4  0.18  split window-water vapor   500 mm 
3* 50.3  0.18  window-surface emissivity 
4 51.76  0.40  window-surface emissivity 
5* 52.8  0.40  surface air 
6* 53.596±.115 0.17  4 km ~ 700 mb temp and precip 
7* 54.4  0.40  9 km ~ 400 mb temp and precip 
8* 54.94  0.40  11 km ~ 250 mb  
9* 55.5  0.33  13 km ~ 180 mb 
10* 57.2903  0.33  17 km ~ 90 mb 
11* 57.2903 ±.217 0.078  19 km ~ 50 mb 
12* 57.2903 ±.322 ±.048 0.036  25 km ~ 25 mb 
13* 57.2903 ±.322 ±.022 0.016  29 km ~ 10 mb 
14* 57.2903 ±.322 ±.010  0.008  32 km ~ 6 mb 
15* 57.2903 ±.322 ±.004 0.03  37 km ~ 3 mb 
16* 89.0  6.0  window-precip and water vapor 150 mm 
17 166.31  4.0  H2O  18 mm 
18* 183.31±7  2.0  H2O  8 mm 
19 183.31±4.5 2.0  H2O  4.5 mm 
20* 183.31±3  1.0  H2O  2.5 mm 
21 183.31±1.8 1.0  H2O  1.2 mm 
22* 183.31±1  0.5  H2O  0.5 mm 
 
* In common with AMSU/HSB 



II II   I         |I  I ATMS Spectral Regions 
(O2 absorption only) 

absorption 



 



Tb = εs Ts (1-σm) + σm Tm + σm (1-εs) (1-σm) Tm 
 

So  
 

ΔTb = - εs σm Ts + σm Tm + σm (1-εs) (1-σm) Tm 
 

For εs ~ 0.5 and Ts ~ Tm this is always positive for 0 < σm 

< 1  
 

Low mist over ocean 
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28 VIIRS and CrIS 

Comparing SNPP sensor measurements 



ATMS Ch1 vs Ch2 
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AIRS, CrIS, and 2 IASIs 

Multiple overpasses per day  
 - often more than ten for mid-lats 
 - enables trending of atm and sfc trends 



06 Aug 2013 Beijing Storm 

 



 

MODIS IRW 
 

1700 UTC 
6 Aug 2013 



 

MODIS WV 
 

1700 UTC 
6 Aug 2013 



CTOP 6 Aug 2013 
IASI-A                                     IASI-B                                        CrIS                                            AIRS            

IASI-A                                     IASI-B                                        CrIS                                            AIRS            

1151&1330             1245&1427                   1650&1826              1659&1836 GMT 

0209                       0124&0303                   0426&0610              0459&0635 GMT 



IASI-B                                     IASI-A                                        AIRS                                          CrIS            

IASI-B                                     IASI-A                                        AIRS                                        CrIS           

CTOP 7 Aug 2013 

1224&1406                      1309                         1741&1917                     1810 GMT 

0103&0242                  0148&0330                   0405&0541            0410&0554 GMT 



IASI-A                                     IASI-B                                        CrIS                                            AIRS            

IASI-A                                     IASI-B                                        CrIS                                            AIRS            

Lifted Index 6 Aug 2013 

1151&1330             1245&1427                   1650&1826              1659&1836 GMT 

0209                       0124&0303                   0426&0610              0459&0635 GMT 



IASI-B                                     IASI-A                                        AIRS                                          CrIS            

Lifted Index 7 Aug 2013 

0103&0242                  0148&0330                   0405&0541            0410&0554 GMT 

IASI-B                                     IASI-A                                            AIRS                                         CrIS           

1224&1406                      1309                         1741&1917                     1810 GMT 

LST = GMT + 8 



Access to visualization tools and data  
For HYDRA2 ftp://ftp.ssec.wisc.edu/rink/hydra2/ 
 
For MODIS data http://ladsweb.nascom.nasa.gov/ 
 
For AIRS data http://daac.gsfc.nasa.gov/ 
 
For IASI, connect with EUMETSAT archive  
http://www.eumetsat.int/website/home/Data/DataDelivery/ 
OnlineDataAccess/index.html 
 
For VIIRS, CrIS, and ATMS data, orbit tracks, guide 
http://www.nsof.class.noaa.gov 
http://www.ssec.wisc.edu/datacenter/npp/ 
http://www.class.ncdc.noaa.gov/notification/faq_npp.htm 
   See tutorial "How do I order NPP data in CLASS (11/28/11)“ 
 
For AHI data 
Contact rink@ssec.wisc.edu with request to convert file to NetCDF 
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AHI Example 

Chan-hom                                                                                                      Nangka 
8 Jul 2015 



AHI    Band     Bandwidth    SNR            Res                   Objectives 



 





 



 



 

IRW AHI (left) & VIIRS (right)  



IRW AHI (left) & VIIRS (right)  
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B (λ, T) / B (λ, 273K)  

200                           250                           300 
          Temperature (K) 

4μm 

6.7μm 

10μm 

15μm 

microwave 

Temperature Sensitivity of B(λ,T) for typical earth temperatures  



Non-Homogeneous FOV 
N 

1-N 

Tcold=220 K 

Thot=300 K 

B=N*B(Tcold)+(1-N)*B(Thot) 
BT=N*Tcold+(1-N)*Thot 
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BT11=265K and BT4=290K.   
What fraction of R4 is due to  
   reflected solar radiance? 
R4 = R4 refl + R4 emiss 
BT4 emiss = BT11 
R4 ~ T**12 
Fraction = [29012–26512] / 29012 ~ .66 



 



Iλ  = ελsfc Bλ(Tsfc) τλ(sfc - top) + Σ ελlayer Bλ(Tlayer) τλ(layer - top) 
                                        layers 
The emission of an infinitesimal layer of the atmosphere at pressure 
p is equal to the absorption (1 - transmission). So, 
 
    ελ(layer) τλ(layer to top)  =  [1 - τλ(layer)] τλ(layer to top) 
 
Since transmission is multiplicative 
    τλ(layer to top) - τλ(layer) τλ(layer to top) =  -Δτλ(layer to top) 
 
So we can write 
 
     Iλ  =  ελsfc Bλ(T(ps)) τλ(ps) - Σ  Bλ(T(p)) ∆τλ(p) . 
                                                  p 
which when written in integral form reads 
    ps 
    Iλ  = ελsfc Bλ(T(ps)) τλ(ps) - ∫    Bλ(T(p)) [ dτλ(p) / dp ]  dp . 
                                    o 61 



Weighting Functions 

τ 1 

z1 
z2 

zN 

dτ/dz 

z1 
z2 

zN 

62 



Tau 

 
 

H 
e 
i 
g 
h 
t 
 
 

100% 0 =dTau/dHt 

Wet Atm. 

Dry Atm. 

Dry 

Wet 

Moderate Moderate 

For a given water vapor spectral channel the weighting function depends on the 
amount of water vapor in the atmospheric column 

CO2 is about the same everywhere, the weighting function for a given CO2 
spectral channel is the same everywhere 
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R-SWIRW, G-WV, B-LWIRW 



 



 



First Order Estimation of SST 
 
Moisture attenuation in atmospheric windows varies linearly with optical depth. 
            - kλ u 
 τλ =  e             =  1 - kλ u 
 
For same atmosphere, deviation of brightness temperature from surface temperature 
is a linear function of absorbing power.  Thus moisture corrected SST can inferred 
by using split window measurements and extrapolating to zero kλ  
  Ts = Tbw1  + [ kw1 / (kw2- kw1) ] [Tbw1  - Tbw2]  = a0 + a1 Tbw1 + a2 Tbw2 .  
Moisture content of atmosphere can be inferred from slope of linear relation. 



ftp.ssec.wisc.edu¥pub¥menzel 

. 
   . 
     . 

Look for AppMetSat14.pdf 



Arigatō 

paulm@ssec.wisc.edu 
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