Michiko 3/4

Daryl: 
I will contact with Erik Andersson about order of interpolation for 1x1 grid data, i.e. horizontal or vertical. 
Could you check that how it is done in GSI code. Yoshiaki said that JMA experienced similar problem. 

Michiko

Daryl 3/4 

I'm not even sure what you mean about checking interpolation of 1x1 gridded data in GSI.  We don't do anything like that specifically, unless using a background that is 1 deg x 1 deg spatial resolution. 
If there is a mismatch between observation height and interpolated background heights (i.e. interpolating the background to the observation location), we do a hydrostatic correction to the observation (for temperature/pressure).  Though, I'm not even sure that is what you are asking here. 

Michiko 3.4

When I said 1x1 gridded data, I meant 1x1 gridded data for the Nature run.  We received 1x1 (or 0.5x0.5) data in pressure levels.  Jack suspected ECMWF interpolated to pressure level first then to horizontal level.  Now I am sure that what they did.  They archived pressure level data in spectral components of full resolution.  They only retrieve with 1x1, 0.5x0.5 or reduced Gaussian. 

I was just curious that how this is done within GSI. I can check myself but I wonder if you might know.  Jack is finding this order of interpolation could be matter, but it could be just adjusted. 
Michikio 

Daryl, 


Jack  3/4
Michiko is asking about the order of gsi 3d intepolation from background to data. 
IE, an arbitrary (ob) location, in general, is surrounded by four grid points above and four below. 

If horizontal is first (h/v), a bilinear interpolation is done on four points above and four points below. 
Following that, the two results are interpolated vertically to the ob pressure or height. 

If vertical first (v/h) then four surrounding points, above and below, are interpolated vertically first. 
The four results are then horizontally interpolated to the ob. 

We have found in some cases it is better to do vertical interpolations first. 
For example interpolation from sigma level backgrounds around sharp topography. 
This may not currently be a problem for the gsi. 

Jack
Michiko 3/4

-------- Original Message --------

Subject: Order of Interpolation [Fwd: Re: New run Re: Precursor run]

Date: Wed, 05 Mar 2008 07:42:31 -0500

From: Michiko Masutani <Michiko.Masutani@noaa.gov>

Reply-To: Michiko.Masutani@noaa.gov

To: Erik Andersson <Erik.Andersson@ecmwf.int>

Erik:

During last two meeting we discuss about strange results from precursor 

runs.  Daryl pointed out  parameters to control background error 

covariance for moisture did not work right and that problem must be 

fixed in current operational GSI.  So we are working on upgrading GSI we 

use for OSSEs.

Then Jack found some problem in his interpolation program.  He did 

horizontal interpolation before vertical interpolation.  T511 is fine 

enough not to cause any problem in most of the area but over antarctic 

and Greenland.

I have a few question about interpolation procedure at ECMWF.

I just want to confirm that in ECMWF vertical interpolation done first 

to produce pressure level data.  I assume horizontal interpolation is 

done by using spectral to grid conversion.

Did you convert from spectral to reduced gaussian then to 1degree or 

directly from spectral to 1deg grid?

Did you truncate the spectral component to 1deg resolution before you 

convert from spectral to grid.

Sorry for the detail questions, but we are using 1x1 deg data to check 

our interpolation program.

I wonder if you can get any feed back from ECMWF about T799 hurricane in 

next meeting.  I feel detail of hurricanes are very far away from Europe 

but it does reach to EC as they decay.

Michiko
Erik Anderssom 3/5

Michiko, 

Try this link 
http://www.ecmwf.int/publications/manuals/libraries/interpolation/overviewFIS.html 

to documentation of MARS interpolation. 

If that does not answer some of your questions, I think Keith Fielding will know it by heart. (I will be away in Sweden for a few days) 

Erik 
Jack 3/10

Michiko, All, 

I think we still have two problems, unresolved, (1) interpolation and (2) modeling. 

I spent some time looking closely at (1) interpolation from NR model levels to pressure levels. My idea has been to compare NC(EP) interpolation with EC interpolation to pressure levels. EC provides 31 pressure level form of NR. I worked on reproducing that. 

At one point I felt the order of interpolation was an issue so I checked that out. 
It turns out that it makes only a very minimal difference in the results actually. 
The presumably problematic differences between NC and EC interpolations are seen in underground temperatures. 
The question is why? I have made plots which both answer, and don't answer, that question. 

The set of plots focus on vertical cross section of temperature at lat=80S, 02may2005-00z. 

Fig1 - this shows the topography across the 80S parallel 
Fig2 - this shows the cross section of temp from the EC interpolation to pressure (t.1) 
Fig3 - this shows the cross section of temp from the NC interpolation to pressure (t.2) 
Fig4 - this shows the difference (t.2-t.1) 
Fig5 - this shows the temp profiles, at 00E,80S, of the EC (t.1-white), the NC (t.2-green) and the model level data (red) 
(Figures are posted at
http://www.emc.ncep.noaa.gov/research/JointOSSEs/forums/Precursor_run/JW-0311/
)


Vis-a-vis Fig5: 
The three profiles diverge below 700mb, which is where the ground is. 
I can see why the NC profile below 700mb is colder than the EC profile. 
What I can't see is where the EC value at 750mb comes from. 
Maybe Eric or Keith can help answer this. 

Jack 
Yuanfu 3/10


Jack, 

I also found another peculiar phenomenon when I tested UAS data. We ingested a set of UAS observations in south pacific. I ran the GSI and GFS for 6 hours with and without this set of UAS. Unfortunately, I found differences over many places, some far, far away from the data sites we ingested. I do not have answer but I will spend time to investigate. 

Yuanfu 

Michiko 3/10

IN ECMWF fields are truncated to T213 before spectrally interpolated to 1x1 grid.  Erik directly to Keith Fielding for this matter.  I will contact Keith for confirmation. 

The link which explaining the interpolation procedure is 
http://www.ecmwf.int/publications/manuals/libraries/interpolation/overviewFIS.html 
Michiko 3/12

From: Michiko Masutani <Michiko.Masutani@noaa.gov>

Reply-To: Michiko.Masutani@noaa.gov

To: Keith Fielding <Keith.Fielding@ecmwf.int>

CC: Jack Woollen <Jack.Woollen@noaa.gov>, Erik Andersson <Erik.Andersson@ecmwf.int>

Keith:

We are checking our interpolation procedure to simulate data from the 

nature run.  During this process Jack Woollen produced 1x1 pressure data 

(which he calling NC(EP) and t.2 in fig ) and compared with the data we 

received from ECMWF (EC, t.1 in fig).  When he produced NC, he 

interpolated directly from full resolution reduced Gaussian grid.

Erik pointed out the link

http://www.ecmwf.int/publications/manuals/libraries/interpolation/overviewFIS.html

I figured out 1 deg data from ECMWF is truncated to T213 and 0.5 is 

truncated to T319 before interpolated from spectral to grid. So it is 

smoothed.  Jack is suspecting ECMWF has done some thing more near or 

below the surface.

Erik said you are the best person to answer detail of interpolation 

process.  We would very appreciate of you could comments on our 

observation and any clever tricks you used in interpolation.

Michiko

Erik 3/12

Jack, Michiko,

The code to extrapolate temperature below model surface is as follows. 

(There are not many comments in this part of our code ...)

At one point we used to base the extrapolation on the temperature 

gradient one level above the surface, then we changed model resolution, 

and that code had to change to something more dynamic. Looks like the 

current version is partly based on the laps rate between 2 and 2.5 km 

elevation (?)

The description is in Sectrion 
'5.6.4 Temperature' 

of the IFS documentation 
http://www.ecmwf.int/research/ifsdocs/CY28r1/Assimilation
Erik

!*       1.4   EXTRAPOLATE TEMPERATURE BELOW SURFACE.

149

IF(LDEXTR) THEN

151

  ZTX=298.0_JPRB

152

  ZFI2000=2000.0_JPRB*RG

153

  ZFI2500=2500.0_JPRB*RG

154

  ZDFI   =ZFI2500-ZFI2000

155

  ZUSDFI =1.0_JPRB/ZDFI

156

  ZALPHAC=-RDTDZ1*RD/RG

157

  DO JL=KSTART,KPROF

158

    ZTPLAT =MIN(PT0(JL),ZTX)

159
  ZCOEFPL=MIN(1.0_JPRB,MAX(0.0_JPRB,(POROG(JL)-ZFI2000)*ZUSDFI))

160

    ZALPHA(JL)=MAX( 0.0_JPRB , ZALPHAC+&

161  & (RD*ZCOEFPL*(ZTPLAT-PT0(JL)))/MAX(POROG(JL),ZFI2000) )

162

  ENDDO

163



164

  DO JLEVP=KLOLEV,KLEVP

165

    IF (LDBLES(JLEVP)) THEN

166

      DO JL=KSTART,KPROF

167

        IF (LDBELS(JL,JLEVP)) THEN

168

          ZLNPRT=LOG(PRES(JL,JLEVP)/PRXP(JL,KFLEV,1))

169

          ZALFLPR=ZALPHA(JL)*ZLNPRT

170

          ZALFLP2=ZALFLPR*ZALFLPR

171

          ZALFLP3=ZALFLP2*ZALFLPR

172

          PTPP(JL,JLEVP)=&

173        & PTSTAR(JL)*(1.0_JPRB+ZALFLPR+0.5_JPRB*ZALFLP2+1.0_JPRB/6._JPRB*ZALFLP3)

174

        ENDIF

175

      ENDDO

176

    ENDIF

177

  ENDDO

178



179

ENDIF
Keith Fielding 3/13

Michiko,

I have checked with the original author of the spectral to grid point

interpolation software. he has provided me with the following web page

reference which discusses the ECMWF default settings for truncations 

when interpolating from spherical harmonics.

http://www.ecmwf.int/publications/manuals/libraries/interpolation/transformationsFIS.html

The term "aliasing" refers to the use of high frequency terms in the

Fourier transform when going to lower resolution fields. This was felt

to cause some points to have values which were not representative of

the low resolution field.

I hope this clarifies the position.

Regards

Keith
Michiko 3/13

From: Michiko Masutani <Michiko.Masutani@noaa.gov>

Reply-To: Michiko.Masutani@noaa.gov

To: Keith.Fielding@ecmwf.int, Erik Andersson <Erik.Andersson@ecmwf.int>

CC: Data.Services <Data.Services@ecmwf.int>, Sinisa Curic <Sinisa.Curic@ecmwf.int>, John Chambers <John.Chambers@ecmwf.int>, Jack Woollen <Jack.Woollen@noaa.gov>, Mark Iredell <Mark.Iredell@noaa.gov>

References: <47D7F08D.5020804@noaa.gov> <47D90935.2080601@ecmwf.int>

Keith and Erik:

Thank you very much for comprehensive response to our questions.  This 

is are area both ECMWF and NCEP went through various history.  This 

communication and web site pointed out clarified many questions.

Reasonable interpolation to under ground may be cosmetic but important 

to remove strange number from diagnostics and confusing feature for 

forecasters as MSLP and 1000mb height are typical variable used for 

diagnostics and forecasting.

Thank you very much for prompt responses.

Michiko
