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Detection of problems

The whole data set contains six hourly time semies twelve years (1995-2006) of mass
variations for different data types. These are aphere ocean hydrology ice and Solid-
Earth. If one looks at the global mean time sesiesach data type, unrealistic behaviours
can be seen. There are discontinuities in the &rst the last year in the ocean and
hydrology data (a small jump can be seen at thenbiey of 2001 in the hydrology data
as well, see Figure 1). They come from changesi@doming models. The trend in the
hydrology data compared to the others is aboutrhagnitudes larger (See Figure 1) and
the trend of Greenland ice is positive, which soalnrealistic.
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Figure 1. Global mean pressure of hydrology
The trend of the other data sets is in the orderfeiv Pa/year

Hydrology

There are several grid points, which have a hugeali trend and this produces the large
global mean trend. These unrealistic trends irestrial water storage are due to a build-
up of water in inland water bodies such as Lakédda and the Caspian Sea. This is
caused by an under-estimation of the local opemwatvaporation from the
meteorological forcing.

In Figure 2 the spatial and numerical distributodrthe linear trend can be seen. It is clear,
that these values in the red areas cause the ¢gmgal mean trend. By cutting points,
which reach a specific threshold, one could redheeglobal mean trend and make the
whole time series more realistic. The here chos$eashold is about three times the
standard deviation of the linear trend distributi&ach grid point is deleted, which has a
larger absolute value of its linear trend tHH0000 P4 yee. The white areas in Figure 2

then contain the remaining points.

The second cutting concerns whole Greenland. Thenrtrend of simulated Greenland is
about 3400P4d yee. The main mass variations over Greenland depenth@wariations
of ice masses. Therefore and because of the ustreahiean trend Greenland is cut from
the hydrology data but of course it remains initdtgemass data (See chapter 3).
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Hydrology: Linear trend
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Figure 2: Linear trend of hydrology, top: spatial distrilmut, bottom: histogram

By cutting all these points (threshold and Greedjahe global mean hydrology trend is
reduced from285 to 85P4d yea. In total 894 from 17306 grid points are deletBd)
and Greenland contains 772 of them.

The resulting hydrology grid data has a reducetalonean trend. But nevertheless this
trend is still large compared to the other fieldsy. atmospheré.4Pd yea. This is an
empirical approach only to reduce the trend. Othieigs could be discussed to make this
hydrology data set more realistic.

Ice

The original ice data set is given in daily changeparate for Antarctica (AA) and
Greenland (GL). The coordinates are stereograpbiiarpn a5kmx5km grid and the
unit is mm water equivalent. So the processing nfadbw the following steps. A
transformation to global spherical coordinateseésded. Then for eactdegx 1de¢ block
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a mean value is computed resultinglideg block mean values (BMV) in mm water
equivalent. The following relation converts the gra@équivalent w.e. in mm to pressure p

in Pa=k—g2 using a constant water density d IﬁOOk—g3 and a constant gravity g of
m m
9.8192:
S
w.e.
=——[d[g= w.e[19.8
P 1000 -

This leads to BMV of daily pressure changes didagx 1de¢ grid. By summing up this
daily changes one gets total pressure values dlentime series. The temporal resolution
of the original data is one day. Linear interpaatithen leads to six hourly data. The
mean over the whole areas (AA and GL) then is coaetpbefore and after the conversion
and can be seen in Figure 3.
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Figure 3: Mean pressure and mean mass of ice transport@ataparisons of original
data (black) and reprocessed grid data (AA: blue,réd)

The main problem of the previous version is anaasing ice mass over GL. This is
corrected (Figure 3, right, red). Building BMV dfe original 5kmx 5km polar grid data

of course is a smoothing process. This smoothimgbeaseen in the two left images of
Figure 3. The lower frequency signal contents stag therefore the trend in the total
pressure and the big annual signal is nearly thees@his leads to mass losses over GL of
around 100 Gt per year and around 40 Gt per ygaAfo The total mass m in Gt is
computed by converting the total pressure p inoRadss units:

m :1012B.E, where a is the area and is derived from the nurabeolar coordinate
g

cells of 25 km2 each.
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4  Global grids

The reprocessed grid files build together a 12 yiea& series with a temporal resolution
of six hours. The spatial resolutionlidegx 1de(¢. One can take e.g. hydrology and ice

and display the linear trend of each grid cell cvéime period (See Figure 4).
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Figure 4: Trend of hydrology and ice for the time perio®29- 2005 in m/year w.e.

If one subtract the trend the variability can biwkated by building the RMS value over
the time series of each grid cell (See Figure 5).
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Figure 5: RMS variability of hydrology and ice in mm w.e.
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5 Spherical harmonic coefficients

The reprocessed grid data for hydrology and icen tAee the input for the spherical
harmonic (SH) analysis to estimate SH coefficiastaining the mass transport data of
the global grid fields. Sequences are calculatadist with atmosphere A alone and then

adding the other data types (AO: atmosphere pleargcAOH: AO + hydrology, AOHI:

AOH + ice, AOHIS: AOHI + Solid-Earth). Therefore Stbefficients for the sequences
AOH, AOHI and AOHIS are reprocessed containing riiygrocessed grid data H and .
Fully normalized SH coefficients are stored in IQ&Ermat for each epoch up to degree
and order 180. The filenames of the reprocessed@&ifficient files are formatted like

shs_seq_yyyymmdd_hh.180 witsed{ AOH, AOHI,AOHI$. The data of every year
and sequence is put together in one *.tar.gz fik marked with a version number. In the

README.txt the processing history with version niwerdis listed.




