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| NTRODUCTI ON

Ancillary files are used to supply data fields from an externa

source to a run of the Unified Mdel. The data fields being
supplied may already exist in the nodel in which case the
ancillary file data will replace that already in the nodel or

may be a totally new field.

In numerical weather prediction nodels replacing a field would
be used either to update a field from an external analysis or

to reset a field to climatology. In climate nodeling it may be
necessary to regularly wupdate a field from an external
cl i mat ol ogy. This facility is also used when reconfiguring

from one resolution to another and it is desired to use
externally generated ancillary files instead of wusing the
interpolation wthin the reconfiguration step. This is
particularly inportant for certain Jland fields such as
vegetation paraneters, soils parameters, soil noisture and snow
amount as these nmust be consistent with each other

If the data field being supplied from the ancillary fi
doesn’t already exist in the nodel then it is added. Th
woul d be used when changi ng paranetrizati on schenes.

| e
is

Once reconfigured into the nodel sone ancillary files wll
remain fixed for the duration of the nodel run and others wll
evol ve as the nodel evol ves.

It is normal practice to run reconfiguration before a nodel run
to read any ancillary files. However, the nodel itself can
regularly update fields during a run if so desired.

This paper describes the data sources used for the master
ancillary file datasets and the nethods used to generate
datasets on nodel resol utions. In addition to standard
references, URL addresses of where datasets are available on
the World Wde Wb are given. (Note for external users: The Met
Ofice is unable to provide the naster datasets, it is up to
i ndi vidual users to obtain the data thenselves and reformat to
UM ancillary file format.)

Dat asets on standard resolutions are held centrally but it is
al so possible to generate datasets on any desired resolution
using the ancillary file generation facility described in UVDP
73.

The datasets covered by this docunent are;
| and sea mask

or ogr aphy

vegetati on paraneters

soil paraneters

sea surface tenperature



sea i ce concentration

soi|l noi sture and snow anount
deep soil tenperatures
aerosol s

ozone

No definition of ternms are given nor is any description of how
the fields are used in the nodel. For this see the appropriate
docunent ati on paper of the appropriate paranetrizati on schene.

| NTERPOLATI ON TECHNI QUE

When generating datasets for a given nodel resolution fromthe
master datasets sonme Kkind of interpolation is invariably
i nvol ved. If the desired resolution is global then area
averaging is used otherwise bi-linear interpolation is used,
both these nmethods are described in UVDP Sl.

For the sake of interpolation it is generally assumed that the

data within the naster datasets lie at the centre of grid
boxes. On the derived resolution, the data lies at the top
| eft hand corner of the grid box, i.e. a T grid.

Oten, ancillary fields have large areas of missing data, e.g.
a sea surface tenperature climtology will not have data over
land areas unless sone kind of extrapolation has been
per f or med. This poses a problem when interpolation from one
grid to another as there will be a nunber of points that are
unr esol ved. For these points a gradually increasing spiral

search is perforned in an attenpt to set a data value. If so
desired, the radius of the search area can be linmted and then
a default value is set for any points that renmain unresol ved.



DESCRI PTI ON OF DATA SOURCES

Land Sea Mask
PP code 38 STASH code 30 FS Code 74

Optional extra field
R ver Runoff Qutflow Points
PP code 700 STASH code 93

NB : This data source is now considered to be obsol ete. It is
recoommended that the nmethod involving |GBP data be used, see
the | ater section.

Land sea nasks are derived from a fractional |I|and cover
dat aset . Gid boxes with a land fraction greater than sone
criteria, normally 50% are classed as |and and the renainder
as open water, generally sea but may al so include | akes.

The dataset wused is the US Navy 10 (1984) dat aset
(http://dss. ucar. edu/ dat asets/ ds754.0/), suppl enented by data
obtained from the British Antarctic Survey. A dataset at 5’
resolution is also available but this covers north west Europe
only.

Before the land sea mask is used in the nodel it my be
desirable perform hand edits to renove features that may cause
noise in the lower boundary |I|ayer physics. Qui dance and
utilities for this are described in UVDP 73.

When a |land sea nmask is generated, a dataset of fractional |and
cover is also created. This dataset is not used in the nodel
and is provided for interest or diagnostic purposes only. It is
also not altered to take into account any nmanual updates

The river runoff outflow points field is only applicable to the
climate nodel and has been generated by nanually inspecting the
or ogr aphy dat aset .

[Note: The |l and sea nmask used in hadgeml runs has been produced
using a different nethod outside the scope of this docunent]



O ography and Rel ated Fi el ds

PP STASH FS
O ography nean hei ght 1 33 73
standard deviation, < (m 150 34 186
Orographi c gradient x conponent <H 5
Cor graphi c gradient y conponent «H, 6
xx gradi ent of standard deviation, o 152 35
Xy gradient of standard deviation, - 153 36
yy gradient of standard deviation, - 154 37
sil houette of orography per unit area, A'S 174 17
h/2v2,  where h=peak to trough height [17/5 18
(h=2v2e )

The main data source used is the dataset known as GLOBE, ( obal
One- km Base El evation, see URL
htt p://ww. ngdc. noaa. gov/ seg/ t opo/ gl obe. shtni .

The GLCBE data are at 30" (~1km) resolution. Interim
resolutions of 10" (to be conparable with the old US Navy data)
and 1' are also avail able but use of these is discouraged.

Very high resolution data is also available covering nost of
Northern Europe available at 30" (1km resolution, although a
1’ (2km) version is also avail abl e.

The fields are defined as fol |l ows.

_ 2H

orographi c nean =
n

where H is the orographic height

standard devi ation
If the nmean gradi ent has been renpoved (see bel ow) then
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where a is the area difference between the target and source
grid boxes given by



_oh g
s on,
e and ¢+ and the longitudinal and | atitudinal spacing of the

grids and subscripts T and S denote target and source grids
respectively.

The nmean gradient is renoved by interpolating the interpolated
mean field back to the source grid and subtracting fromthe
original source data. The anmended source field is then used
to calculate the sub-grid scale fields.

The two gradient fields are defined by

aHX:(@j oH, =[N
OX Yl oy

The three square gradient fields are defined by

[5hj2 (ohY _ (enY

Oy =| — o,=|—| 0o,=|—

X ¥ dy v oxy

where x and y denote the x and y grid spacing, « is the grid

box diagonal. These fields represent the anisotrophic nature
of the orography (the ‘shape’) within the grid box.

When cal cul ati ng orographic fields, various filters need to be
applied to both the source data and the data cal cul ated on the
target grid. The rationale behind the filters that are
applied are described in UVDP 74.

The standard deviation and gradient fields are used within the
gravity wave paranetrization schene. It should be apparently
obvious that in order to calculate the standard devi ati on and
gradient fields, the target grid should be significantly
coarser than the grid of the source data. If this is not the
case then it is advisable not to activate the gravity wave
schene when runni ng the nodel.

The remaining two fields are used in the orographic drag
paranetri zati on schene.

AlS is the silhouette of orography per unit area and is
cal cul ated through a cross-section using

psg= 2@



Hx) =1 for x >0
= 0 otherw se

General ly, several cross sections are nmade and an aver age
calculated to find a grid box nmean. The diagonal s used are
shown in figure 1.

// N
3\ /5
[ 2 &
Figure 1: The cross sections used to calculate a value of A/'S

for each 5 x5 (see below) grid box. The nunbers denote the
end of the cross sections.

The actual cross sections chosen are rather arbitrary as |ong
as a good even sanple is achieved.

The peak to trough height,h, is parametrized in terns of the
standard devi ati on.

h:2J§Jh

For ease of use, these two fields have been pre-cal cul at ed
using high resolution data on a 5 x 5 latitude-longitude grid
and the fields are then sinply interpolated onto the required
grid. The A/S field in particular is very sensitive to the
resolution of the source data and ideally should be cal cul at ed
using data no coarser than 3. However, data at this
resolution only exists for alimted area and therefore the
field generally used has been cal cul ated using the 30" GLOBE
data and scaled in such a way so that the nean over the area
al so covered by the 3” data is conserved. This scaling is
appl i ed before the data is interpolated.

It should be noted that the « used to calculate the peak to
trough hei ght has been cal cul ated fromthe high resol ution
data and is a different « to that used in the gravity wave
schenme. Also, for conputational convenience the field stored

inthe ancillary file is actually h
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Sea Surface Tenperature (K).
PP code 16 STASH code 24 FS code 91

Sea ice Concentration, f,.
PP code 37 STASH code 31 FS code 134

Sea ice Fractional Tine
PP code 37 STASH code 38

Sea ice 'Equival ent’ Thickness, D, (m.
PP code 92 STASH code 32

Both the sea surface tenperature and sea ice concentration
fields have been derived from A SST 2.0 (d obal sea-lce and Sea
Surface Tenperature) climatology (Parker et al 1995 or
htt p: // www. net of fi ce. gov. uk/ resear ch/ hadl eycentre/ obsdat a/ G SST. ht M)

Each has 12 fields valid at the mddle of the nonth. For
each sea ice concentration field there is also derived fields
of fractional tinme and sea ice thickness.

The SST climtology was developed wusing a conplete SST
background field which was created for each cal endar nonth by
averaging the relevant blended satellite and in situ SST fields
from 1982 onwards in GSST1.1. In situ SSTs for each nonth in
1961-90 were then collated with SSTs derived statistically for
sea-ice regions using observed sea-ice concentrations, before
bl ending with the background field using a nethod in which the
t wo- di nensi onal second derivative of the background field was
preserved. The resulting individual nonthly SST fields were
lightly snoothed before averaging into the final nonthly 1
degree dat aset.

After interpolation to the required grid, the SST dataset is
conpared to the corresponding sea-ice concentration dataset.
The SST at grid points with a non-zero value for sea-ice
concentration is assigned to be 271.35K At sea points
that are not frozen the mninmum pernissible value for SST is
271. 4K

The sea ice climtology has been created using data obtained
from the Wrld Data Center for daciology (University of
Col orado) supplenented by a Russian sea-ice clinmatology and a
dat aset prepared at the University of Illinois by John Wl sh.
In the WDCG dat aset, data for the Arctic covers the period 1972
to 1984 and data for the Antarctic covers the period 1973 to
1984.

The fractional time field is created automatically as part of
the interpolation process. It gives the tinme between one nonth
and the next that the sea ice concentration changes between a



non-zero val ue and zero.

The sea ice thickness field is arbitrarily assigned val ues of
2min the Arctic and Imin the Antarctic. However, a separate
dat aset exists for the slab nodel that does have variable sea
i ce thickness.

Soil Misture Content in a layer, m (kgm?).
PP code 122 STASH code 9 FS Code 191

Snow Amount, S, (kgm?).
PP code 93 STASH code 23 FS Code 121

Snow fractional tine
PP code 93 STASH code 27

There are currently three soil noisture clinmatol ogies and two
snow cl i mat ol ogi es avai l abl e.

GSWP2: soil noisture only
WIllnott et al: soil noisture and snow
AM P; soil noisture and snow

If GSWP2 soil noisture is chosen then it may be conbined wth
either of the snow clinmatol ogies.

It is recommended to use the GSWP2 (dobal Soil Wtness
Project) (http://ww.iges.org/gswp/) soil noisture data. It has
been created by running the MOSES-2 schenme as wused in the
Unified Model off-line with observational forcing data. It is
thus a nuch better representation of the physics of the nodel
than either of the two other datasets.

NB: Ensure that the correct GSWP2 soil npisture climatology is
bei ng used according to which soil paraneters are being used.

WIllnott et al (1985) provide a climatology of the total soil
noi sture content. This climatology was first scaled to match
the vegetation and soil paraneters in the nodel using

m = Fm
where nmi is the scaled soil noisture val ue

mis the original soil noisture value fromWII|nott et al
and

F=((X- X.,) D) / 150



X, IS the volunetric soil concentration at field capacity

X, IS the volunetric soil concentration at wilting point
D,is the root depth

R

pis the density of water

(NB: these volunetric soil concentrations were for the old
singl e | evel hydrol ogy schene).

The soil noisture in a |layer, appropriate for the MOSES surface
schene, was then cal cul at ed usi ng

(X=X
D

m.[()(cM _Xx)J+I0XVI\JI DR Ai

R

m is the soil noisture in |ayer of thickness A.

X. IS the volunetric soil noisture concentration at critical
poi nt

superscript M denotes values used are for the MOSES surface
schene

The original WIllnott et al data was at 1°x1° resolution but the
mast er climatol ogy now used is at N144 resol ution.

WIllnott et al also provide a climtology of the snow anount
and this too has been interpolated to this resolution

The final climtology has been derived from a 17 year AMP
experinment run at N48 resol ution

For each snow amount field there exists a field of the
fractional time that a point changes between a zero and non-
zero (or vice-versa) value between one data tinme and the next.

In calculating soil noisture and snow anmount fields, the
corresponding soil paranmeters file is used to ensure that the
specification of land ice points is consistent across the
datasets. At land ice points, the snow anmount is set to
50000kgm* and the soil noisture is set to 0 kgni.

Deep Soil Tenperature, T, (K).
PP code 23 STASH code 20 FS Code 190

There are 12 fields for each of the four soil l|layers at depths
0.1m 0.25m 0.65m and 2.0m The climtology used is that
created by a 17 year AMP run of the clinmate nodel



Soi | type dependent fields

There are two sources for soil type classification, WIson and
Hender son- Sel | ers (1985) (http://dss.ucar. edu/ datasets/ds767.0/)),
hereafter referred to as WHS and |1 GBP and two soil hydrol ogy
schenmes, C app Hornberger and Van Genuchten. The soi

paraneters used in the O app Hornberger schene are cal cul at ed
fromfractions of clay/silt/sand using the equation suggested
by Cosby et al (1984), they are thus sonetines referred to as
Cosby paraneters. The Van Genuchten schenme uses different soil
paraneters and these are found in a | ookup table.

It is only possible to cal cul ate Cosby paraneters fromthe WHS
data but both Cosby and Van Genuchten paraneters nmay be
calculated fromthe | GBP data.

Cosby Paraneters (for O app-Hornberger hydrol ogy).

There are a total of ten fields.

Field PP STASH
volunetric soil noisture conc. at wlting point, |329 40
vol unetric soil moisture conc. at critical poi nt, | 330 41
vol unetric soil noisture conc. at saturation, L 332 43

C app- Hornberger “b” Coefficient, b 1381 207
thermal conductivity of soil, « (JM'K's™ 336 47
saturated hydrological soil conductivity , K333 44
(kgm?®s™)

thermal capacity of soil, C (Jm’K?) 335 46
saturated soil water suction (SATHH) 342 48
soi | al bedo, «a 1395 220
soi | carbon content, S (kgm? 1397 223
These paraneters, except soil carbon, are calculated from

fractions of clay/silt/sand in the soil type. If IGBP soils are
bei ng used then these fractions are read directly from a | ookup
table (see section below on Van Genuchten paraneters for nore
information). If VWHS soils are being used, then the fractions
of clay/silt/sand have to be derived from the soil type given
as expl ai ned next.

WHS define 22 different soil types according to colour, texture
and drai nage characteristics, listed in table 1. The drainage
characteristics have been ignored. The texture has been used
to define the hydrological and thermal properties of the soil
and the colour has been used to define the bare soil albedo,
used in the calculation of the snow free al bedo (see |ater).

10



Soi | Code Col our Texture Dr ai nage
11 | i ght coar se Fr ee
12 l'i ght nmedi um Free
13 li ght fine Free
14 l'i ght coar se I npeded
15 l'i ght nmedi um I npeded
16 li ght fine i npeded
17 medi um coar se Free
18 nmedi um medi um Fr ee
19 nedi um fine Fr ee
20 medi um coar se I npeded
21 nedi um nedi um i npeded
22 nedi um fine i npeded
23 dar k coar se Free
24 dar Kk nmedi um Free
25 dar k fine Fr ee
26 dar k coar se I npeded
27 dar Kk nedi um i npeded
28 dar k fine i npeded
29 l'i ght - Poor
30 nmedi um - Poor
31 dar k - Poor
34 ice - -

Table 1: Soil codes and their properties in the WHS archi ve.

1




Using table 1, we first define the percentage of fine, medium
and coarse soil for each of the 22 soil classes.

Soi |l Code % i ce % fi ne % nmedi um % coar se

11 100

12 100

13 100

14 100

15 100

16 100

17 100

18 100

19 100

20 100

21 100

22 100

23 100

24 100

25 100

26 100

27 100

28 100

29 100

30 100

31 100

34 100

Table 2: Percentage of 4 texture conponents and their
associ ated soil types.

Each soil texture type has varying fractions of clay, silt and
sand, corresponding to varying soil particle size, given by

d ay Silt Sand

Fi ne 0.52 0.27 0.21

Medi um 0.23 0.50 0. 27
Coar se 0. 05 0.10 0. 05

Table 3: Soil particle size fractions, Coshy et al (1984).

WHS provide soil classes on a 1°k1° |atitude-I|ongitude grid.
For each soil class, the average fraction of each soil particle
size is calculated as

-
F =595

' = 100
F, is the average fraction of soil particle size i in soil type

j a.is the weight as given in table 2.

)
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Note that ice is excluded. Since in each WHS soil class there
exists only 1 texture type, there is a direct one to one
mappi ng of WHS soil class to soil particle size fractions.

The soil particle size fractions are then interpolated to the
required grid. The interpolated values are then wused to
cal cul ate the values of the soil paraneters using the follow ng
equati ons.

Using the multiple regression relationships of Cosby et al.
(1984) ,

b=3.10+15.70F, —0.3F,
SATHH = O.Ole(2'17_0'63FC_1'58FS)

K, = @l~5:35-0.64F;+1.26Fs)

Xs =0.505-0.037F, -0.142F,

F. and F are the fractions of clay and sand respectively wth
respect to the total fraction of soil i.e. excluding ice.

" See appendi x A

Cal cul ate x, assumng that this corresponds to a suction of -
1. 5Mpa or an equival ent depth of water of 152.9m

SATHH B
|

XW:XS( 152.9

Simlarly, calculate x, assumng that this corresponds to a
suction of —-0.033Ma or an equival ent depth of water of 3.364m

SATHH b
J

XC:X{ 3.364

The dry soil heat capacity is calculated as
C,=(1-x)(Fc +Fc +Fcy)
where F, is the fraction of silt with respect to the total
fraction of soil and c, c, and c, are the heat capacities for
air, clay, sand and silt respectively and have the val ues
c,=2. 133x10° Jm’K"*
c,=2.373x10° Jm’K"
c,=2.133x10° Jm°’K"

The values for clay and sand have been chosen to reproduce the

13



dry thermal conductivity and capacity values quoted in table
4.1 of ‘The Frozen Earth’, WIllians and Smth, The value for
silt has been set to be the sanme as for sand.

The thermal conductivity is calculated as

)[(1‘X s) FCJ [(1_X s) FSJ )[(1_)( sthst]

(Agna) (A

ClEQ/ silt

/aS = (/amr)/Ys (’A
where subscripts air, sand, silt and clay denote the thernal

conductivity (A) of air and each of the soil particle sizes
respectively and have the val ues

0.025 Wn'K"

1. 16025 Whi'K"
1.57025 Whi'K"
1.57025 Whi'K"

A

air
clay

sand

silt

For points wth partial or full ice cover the therm
properties are calcul ated as

Co=F_,Cs +Fq

Ei)il S0i |

A=F_ A +FA

where F, is the total fraction of soil of heat capacity C_,,
and thermal conductivity A_,,. F is the fraction of ice and c
and A, are the heat capacity and thermal conductivity of ice

respecti vely and have the val ues

0.265 Wi'K"

In the current Unified Mdel paranetrization, the fraction of
land ice may only be either 0.0 or 1.0. It thus follows that
at land ice points, the thermal quantities are sinply set to
t he val ues given above. At land ice points, the soil albedo is
set to the value for land ice (see below) and all other fields
are set to zero.

Cal cul ati on of soil al bedo

14



The value of soil albedo is set according to the follow ng
tabl e.

Aver age soil Dry soil
Li ght col oured 0. 26 0. 35
Medi um col our ed 0.17 0. 25
Dar k col oured 0.11 0. 15
lce 0.75 0.75

Table 4: Values of soil albedo according to soil colour and
wet ness.

WHS al so provide a dataset of primary and secondary vegetation
type at the sane resolution as the soils data and this is used
to determ ne whether the avearge or dry value is used.

If WHS class either the primary or secondary vegetation to be
sem arid rough grazing (class 36), or desert (classes
70,71,72,73) then the dry value is used, otherw se the average
val ue i s used.

‘ Saharan nodi fication

An option exists to use alternative al bedo values for desert
regions as the standard values appear to be too |ow when
conpar ed agai nst observational data. If this option is chosen
then the followi ng actions are taken

Al points in the area bounded by 5°N, 35°N, 20°W 60°E are set
to a value of 0.4 (or any alternative value specified by the
user).

MODI S CLASSI C soi |l al bedo

Houl dcroft et al describe a new dataset of bare soil al bedo
deribed from MODIS data at a resolution of 0.05°x0.05°. Six
dat asets are avail able, black-sky and white sky for wavel engths
corresponding to visible (0.3*mto 0.7m, near-infrared (0.7em
to 5.0°n) and total shortwave (0.3*mto 5.0enm) in the spectrum
Bl ack sky radiation is the term given to direct radiation and
white sky is direct radiation and reflected radiation.

W use white sky total shortwave.

Each data pixel has an associated error flag, see Houldcroft et
al for full details.

wat er

no retrieval over |and
good qual ity al bedo
good quality al bedo

howne

15




5: poor quality al bedo
6: poor quality al bedo

Houl dcroft et al recommend that only data flagged as good
quality is used. However, we believe that even data marked as
poor quality is better than the alternatiev and therefore the
default is to use all avail abl e CLASSI C dat a.

The final soil albedo field is a weighted blend with the WHS
soi | al bedo dat a.
Soi | Carbon

Soil carbon data has been derived from Zinke et al (1986),
http://cdi ac. esd. ornl . gov/ ndps/ ndp018. ht i or the paper Post et al

(1982). Zinke et et al provide data as point values (i.e.
observations), and this data has been converted to a regular
0.5°%0.5° grid by Wodward (1995). It is then sinply

interpolated to the required grid

An alternative soil carbon field is available from the | &P
soi | dat aset .

Soi| type dependent fields (for Van Genuchten hydrol ogy).

(The Van Genuchten hydrol ogy schene is still being tested and
is not yet included as an option in the standard Unified
Model ) .

The ten fields in this case are:

Field PP STASH
volunetric soil noisture conc. at wlting point, |329 40
vol umetric soil noisture conc. at critical poi nt, | 330 41
volunetric soil noisture conc. at saturation|332 43
point, o

Van CGenuchten paraneter (1/(n-1)) 1381 207*
thermal conductivity of soil, « (JM'K's™ 336 47
saturated hydrological soil conductivity , K333 44
(kgm?®s™)

thermal capacity of soil, C (Jm’K?) 335 46
Van CGenuchten paraneter (1/100e) 342 48*
soi | al bedo, a 1395 220
soi | carbon content, S (kgm? 1397 223
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*Currently the same STASH code is being used as fields in the

C app- Hor nberger schene. These wil |

be gi ven uni qgue STASH

codes in a future UMrel ease but it does nean that there wll
be no checks made in the UMthat the soil dataset being
suppl i ed mat ches the hydrol ogy schene being used. The onus is

on the user to be sure.
the incorrect dataset

Unusua
is used!

nodel behaviour may result if

The Van Genuchten paraneters n and  are expl ai ned bel ow (e
here is not al bedo).

These paraneters are calculated fromthe | GBP soils dataset
(not be confused with the | GBP vegetation dataset described in
a later section).

The dat aset
the Cak Ri dge Nationa

is obtained on a CD-ROM avail able for order from
Laboratory Distributed Active Archive

Centre (http://ww- eosdis.ornl.gov)

The docunentation supplied with the CD and the references
given in this paper describe fully how this dataset was

produced and so only a short sumrmary wil |l

The dataset provides on a regular 5
by 10km) grid a soi

be given here.

by 5 (approxi mately 10km

map unit code. The map units are arranged

such that nunmbers 1 to 1972 are reserved for Africa and from

3001 to 6998 for the rest of the world. The soi
synmbol according to the FAO UNESCO 1974 | egend
For honpbgeneous soils a map unit will be conposed
unit otherw se there wll

represented by
(FAO 1995).
of a single soil

units are

be a dom nant soi

type and up to seven other conponent soils.

In addition to the 106 FAO soi
m scel | aneous units.

is given bel ow.

The list of soil

units there are a further 7
units and their synbol

Synbol | Soil Type Conment

Ao Othic Acrisols Acidic soils with a | ayer of

Af Ferric Acrisols clay accunul ation. This class
Ah Hum c Acrisols consists only of clays with | ow
Ap Plinthic Acrisols cati on exchange capacity.

Ag G eyic Acrisols

Be Eutric Canbisols Soils with slight profile

Bd Dystric Canbisols devel opnent that is not dark in
Bh Hum ¢ Canbi sol s col our.

Bg d eyi ¢ Canbi sol s

Bx Gelic Cambisols

Bk Cal ci ¢ Canbi sol s

Bc Chrom ¢ Canbi sol s

Bv Vertic Canbisols

Bf Ferralic Canbisols

Ch Hapli ¢ Chernozens Dark soils rich in organic
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Cal ci ¢ Chernozens

Luvi ¢ Chernozens

d ossi ¢ Chernozens

matter.

Eutri c Podzol uvi sol s

Dystric Podzol uvi sol s

MEEFEQR

d eyi ¢ Podzol uvi sol s

Soils simlar to both Podzol s
and Luvi sol s.

Rendzi nas

Dark soils rich in organic
matter over cal careous materi a

Othic Ferral sols

Xant hi ¢ Ferral sol s

Rhodi ¢ Ferral sol s

Hum c Ferral sol s

Acric Ferral sols

Plinthic Ferral sols

Hi ghly weathered soils rich in
sesqui oxi de clays and with | ow
cati o exchange capacities.

Eutric deysols

Cal caric deysols

Dystric deysols

Mol lic deysols

Hum ¢ d eysol s

Plinthic deysols

CGelic deysols

Water saturated salts that are
not salty.

Hapl i ¢ Phaeozens

Cal cari c Phaeozens

Luvi ¢ Phaeozens

d eyi ¢ Phaeozens

Dark soils rich in organic
matt er.

olo| &|HE FRe LY LR e XS

Li t hosol s Thin soils over rock.
Eutric Fluvisols Al luvial and floodplain soils
Cal caric Fluvisols with little profile devel opnent.

Jd Dystric Fluvisols

Jt Thi oni ¢ Fl uvi sol s

Kh Hapli ¢ Kast anozens Dark soils rich in organic

Kk Cal ci ¢ Kast anozens matter.

Kl Luvi c Kast anozens

Lo Othic Luvisols Soils with strong accurul ation
Lc Chromi c Luvisols of clay in the B-horizon and not
Lk Calcic Luvisols dark in colour. These soils have
Lv Vertic Luvisols clays with high cation exchange
Lf Ferric Luvisols capacity.

La Al bic Luvisols

Lp Plinthic Luvisols

Lg G eyic Luvisols

Mo Othic Geyzens Dark soils rich in organic

My deyic Geyzens matter.

Ne Eutric Nitosols Soils with shiny surfaces on

Nd Dystric Ntosols structural faces (peds) of the
Nh Humic Nitosols soil.

Ce Eutric Histosols Soils very rich in organic

d Dystric Hi stosols matter

04 Gelic Hi stosols

Po O thic Podzols Soils with a strongly bl eached
Pl Leptic Podzol s | ayer and a layer of iron or

Pf Ferric Podzol s al um num cenent ed organic
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Hum ¢ Podzol s

matter.

Pp Pl aci ¢ Podzol s

Pg d eyi ¢ Podzol s

Q Canbi ¢ Arenosol s Sandy soils with little profile
a Luvi ¢ Arenosol s devel opnent .

0] Ferralic Arenosols

a Al bi c Arenosol s

Re Eutric Regosols Surface layer of rocky material.
Rc Cal cari c Regosol s

Rd Dystric Regosols

RX Gelic Regosol s

So Othic Sol onetz Salty soil with a high

Sm Mol i c Sol onetz concentration of sodium

Sg d eyic Sol onetz

To Cchric Andosol s Dark soils forned from vol canic
m Mol i c Andosol s materials with little horizon
Th Hum ¢ Andosol s devel opnent.

Tv Vitric Andosol s

U Ranker s Shal | ow dark soils rich in

organic matter and formed from
siliceous material.

Pellic Vertisols

Chromc Vertisols

Cl ayey soils that form deep and
wi de cracks when dry.

Eutric Pl anosol s

Dystric Pl anosol s

Mol lic Pl anosol s

Hum ¢ Pl anosol s

Sol odi ¢ Pl anosol s

CGelic Pl anosol s

Soils with a |ight col oured
| ayer over a soil |ayer that
restricts water drainage.

Hapli c Xerosols

Cal cic Xerosols

Gypsi ¢ Xerosol s

Luvi c Xerosol s

Aridic soils.

Haplic Yernosols

Cal ci ¢ Yernosol s

Gypsi ¢ Yernosol s

Luvi ¢ Yernosol s

Takyric Yernosols

Aridic soils.

Ot hic Sol onchaks

Mbl 1i ¢ Sol onchaks

Takyri c Sol onchaks

d eyi ¢ Sol onchaks

Salty soils with [ittle horizon
devel opnent.

Rock debris

Dune sand

Salt fl at

| nl and wat ers

o P A B N B S BN A PP ER S

d aci er

ND

Not determ ned

Tabl e 5: List of FAO soi

types and general characteristics.

(A useful reference for nore information on the soil type
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classes is the FAO Lecture Notes on the Major Soils of the
Worl d avail able on the FAO website http://ww.fao.org/).

It is useful at this stage to refer to the | ookup tabl es that
may be found within the ANCIL build at
[ control /paramneters/ paraneters.

| GBBP_SO L_FRAC gi ves the percentage of each of the 113 basic
types that are present in each of the FAO soil unit codes. For
exanpl e, code 1 contains 60% Af, 20% Be and 20% I .

U sng this table, the IGBP soils data is aggregated onto the
nodel grid. If the nodel grid is rotated then this would be a
unrotated tenmporary grid that covers the domain of the node
at the resolution of the nodel with the proviso that the
resolution is not less than twice the resolution of the | GBP
dat aset .

Soi| paraneters do not conbine linearly for different soils.
Therefore, for each nodel grid box the dom nant type is found.
The val ues for each of the Van Genuchten paraneters are then
read froma | ookup table. There are several |ookup tables

avai lable. (If using IGBP soils to cal cul ate Cosby paraneters
t hen average clay/silt/sand fractions may be used)

The default fromthe disk is | GBP_SO L_PROPERTIES. This gives
various soil properties at the surface and in the sub-soil. W
are only interested in the follow ng paraneters for the

surf ace.

%lay, %ilt and %sand are the rel ative proportions of clay,
silt and sand expressed as a percentage (note they do not
necessarily add up to 100%

e is the volunetric water content at the residual point

(ni. m?).

« is the volunetric water content at the saturation point
(mi. mj.
e (cm’) and n (dinensionless) are paranmeters in the Van
Geuncht en equati on.

K, is the saturated conductivity (cniday)

Note. Val ues for DS and ST are not given on the CD-Rom N els
Batjes (pers com provided values for the percentage of clay,
silt and sand and the ot her values have been taken from Q for
DS and Zo for ST as the relative proportions of clay, silt
sand are simlar. RK, WR, GC and ND are onmitted fromthe data
processing. Land ice is set purely using the | GBP vegetation
dat a.

A selection of alternative |ookup tables may be found in the
subdi rectory Rosetta.

Rosetta is a standal one pedotransfer nodel used to derive soi
paraneters. Full details may be found at
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http: // www. ar s. usda. gov/ Ser vi ces/ docs. ht n?doci d=8953.

The tables called rosetta?. txt (where ? is a nunber) were
obtai ned by running the Rosetta nodel for various pedotransfer
functions using the clay/silt/sand fractions given in

| GBP_SO L_PROPERTI ES. The table called westen was run for the
woest en PFT nodel. (The Rosetta |ink above only refers to 5
PFTs, the version we have has several nore including the
woest en nodel .)

Al ternative clay/silt/sand fractions have been obtai ned from

t he W SE dat aset
(http://ww.isric.org/ UK/ About +Soi | s/ Soi | +dat a/ Geogr aphi c+dat a
/ @ obal / W SE5by5m nutes. htn) . The Rosetta nodel was rerun
using these fractions to produce tables which have wi se in

t hei r nane.

Usi ng the values extracted from whichever |ookup table is
bei ng used, the required paraneters are cal cul ated according
to the foll ow ng equations.

The Van Cenuchten equation is
(93_‘9r)
(1+(aw)")

Where ¢ is the volunetric soil noisture, subscripts s and r
are as defined above, ¢ is the matrix water potential (Pa), -
and n are Van CGenuchten paraneters defined in the table above
and

6=0 +

m=1-+
n

It is assuned that the residual soil noisture can never be
extracted and therefore the UM quantities are cal cul ated thus

Xs=6,-6
X, -9 = (Hs_er)
© o (1+(00ay,))
yo—g-_ (66)
T (1+(00ay,))”

Wiere «_is 33000Pa and «  is 1500000Pa (and is divided by g
where ¢ is the density of water for insertion into the above
equations. The denoninator is always positive. (Note that
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these val ues are the same as used for calculating the C app
Hor nber ger paraneters).

The nmet hod suggested on the |GP CD to cal culate the two soil
thermal fields does not appear to work. Therefore,
alternatives have been nmade avail abl e.

The default is to use the fields cal cul ated usi ng WHS dat a
usi ng the Cosby net hod expl ai ned above. However, this neans
that the thermal fields will be at a nuch | ower resol ution
than the other paraneters and not be consistent with the
hydr ol ogi cal paraneters and therefore is not reconmended.

Peters-Lidard et al (1998) suggest the follow ng equation for
soil thermal conductivity

_0.135y+64.7
7 2700-0.947y

where * is the soil dry density (kgm®. This may either be
read directly fromthe | ookup table (recomended) or
cal cul ated fromthe porosity.

y=(1-x,)*2700

The soil heat capacity is calcul ated as
C, =(1- x,)*1.942e6

However, Lu et al (2007) suggest that Peters-Lidard thernal
cnductivity value for soils with high porosity may be too | ow
and suggest a sinple linear relationship to porosity.

A, =-0.56 ys+0.51

The recomrended nethod is the Lu et al nmethod for therma
conductivity and the Peters-Lidard nethod for heat capacity.
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Soi | Dust Dat aset

This dataset is only produced if | GBP has been chosen as the
source of the vegetation data. It is used only by the soil
dust paranetrisation schene and nmay be discarded if not
required. Soil heterogeneity is |less of an issue and therefore
average clay/silt/sand fractions may be used.

The dat aset contains 9 fields:

Field PP STASH
Dust parent soil clay fraction 1630 418
Dust parent soil silt fraction 1631 419
Dust parent soil sand fraction 1632 420
Dust soil mmss fraction division 1 1633 421
Dust soil mass fraction division 2 1633 422
Dust soil mmss fraction division 3 1633 423
Dust soil mass fraction division 4 1633 424
Dust soil mmss fraction division 5 1633 425
Dust soil mass fraction division 6 1633 426

The clay, silt and sand fractions are as calculated in the
course of calcul ating the physical hydrol ogi cal and thermal
properties of the soil described in the previous section.

The remaining fields are fractions of each of 6 soil size
di visions. Further details on the soil dust schenme may be
found in Whodward (2001).
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Veget ati on type dependent fields.

There are three datasets describing the properties of the
vegetation cover.

The functional type datasets contains the follow ng fields

Field PP STASH
LAl of functional type broadl eaf trees 1392 217
LAl of functional type needl el eaf trees |1392 217
LAl of functional type C3 grass 1392 217
LAl of functional type C4 grass 1392 217
LAl of functional type shrub 1392 217
C, of functional type broadl eaf trees 1393 218
C, of functional type needl el eaf trees 1393 218
G, of functional type C3 grass 1393 218
G, of functional type C4 grass 1393 218
G, of functional type shrub 1393 218

pseudo-l evels are used to differentiate between the different
functional types.

The fractional dataset contains fractions of each of nine
surface types.

Field PP STASH
fraction of broadl eaf trees 1391 216
fraction of needleleaf trees |1391 216
fraction of C3 grass 1391 216
fraction of C4 grass 1391 216
fraction of shrub 1391 216
fraction of urban 1391 216
fraction of water 1391 216
fraction of soil 1391 216
fraction of ice 1391 216

pseudo-l evels are used to differentiate between the different
surface types.

The disturbed vegetation dataset contains the fraction of
vegetation that is subject to anthropogenic disturbance.

Fi el d | PP STASH

fraction of vegetation subject to disturbance |1394 219
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Vegetation type is determned using data fromthe International
Ceosphere and Bi osphere Programe (1 GBP)

(http://edcdaac/ usgs. gov/ gl cc/globe_int.htm). The dataset being used
is version 2 on the geographical |atitude-Ilongitude projection.

The dataset has been derived from AVHRR data covering the
period April 1992 to March 1993 and provided at 30 arc-second
(~1km resolution. The data have been classified using various
| egends and we are using the | egend of the | GBP which consists
of 17 classes defined in table 9.

Ever green needl el eaf forest

Ever green broadl eaf forest

Deci duous needl| el eaf forest

Deci duous broadl eaf forest

M xed forest

Cl osed shrubl ands

Open shrubl ands

Wody savannas

Savannas

G assl ands

Per manent wet| ands

Cr opl ands

Ur ban and built-up

Cropl and/ natural vegetation npsaic

Snow and i ce

Barren or sparsely vegetated

Wat er bodi es

Table 11: List of the 17 I GBP | and types

It can be seen that the | GBP dataset does not distinguish

bet ween i nl and waters and the open sea. Therefore, we have

i ntroduced an additional class of open sea and used the

dat aset created using the Bi osphere Atnosphere Transfer Schene
(BATS) | egend whi ch does distinguish inland water from ocean
to define these points.

The | GBP data is aggregated onto the nodel grid (see UVDP 73)
for details of nethods available) and the fraction of each of
the 18 1 GBP cl asses present found.

Not every point on the 1 GBP grid has been defined a class and
thus the final totals are adjusted to renobve any areas of

m ssing data. Al so, classes that consist of |ess than 1% of
the grid box are elimnated and the area all ocated to other

cl asses.

Land ice may only be 0 or 100% Therefore, grid boxes that
have nore than a prescribed threshold (normally 50% of |and
ice are set to be entirely of land ice. In grid boxes that
cont ai ned sone land ice but below the threshold val ue, the
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land ice is elimnated and the area proportionally added to

all the other classes within the grid box.

The fraction totals of the 9 MOSES surface types are then
cal cul ated by mapping the | GBP classes to the MOSES surface
Open sea i s

types using the values given in table 10.

i gnor ed.
MOSES surface types

| &BBP cl ass Br oadl| eaf Needl el eaf | C3 7] Shrub | Urban Wat er Bar e Ice

G ass | Gass soi |
Ever green 0.0 70.0 20.0 | 0.0 0 0.0 0.0 10.0 0.0
needl el eaf
Ever green 85.0 0.0 0.0 |10.0 | 0.0 0.0 0.0 5.0 0.0
br oadl eaf
Deci duous 0.0 65.0 25.0| 0.0 0.0 0.0 0.0 10.0 0.0
needl el eaf
Deci duous 60.0 0.0 5.0 |10.0 | 5.0 0.0 0.0 20.0 0.0
br oadl eaf
M xed 35.0 35.0 20.0 | 0.0 0.0 0.0 0.0 10.0 0.0
f orest
Cl ose 0.0 0.0 25.0| 0.0 | 60.0 0.0 0.0 15.0 0.0
shrub
Open 0.0 0.0 5.0 |10.0 | 35.0 0.0 0.0 50.0 0.0
shrub
Whody 50.0 0.0 15.0| 0.0 | 25.0 0.0 0.0 10.0 0.0
savanna
Savanna 20.0 0.0 0.0 | 75.0] 0.0 0.0 0.0 5.0 0.0
G assl and 0.0 0.0 66.0 | 15.7 | 4.9 0.0 0.0 13.5 0.0
Per manent 0.0 0.0 80.0| 0.0 0.0 0.0 20.0 0.0 0.0
wet | and
Cropl and 0.0 0.0 75.0| 5.0 0.0 0.0 0.0 20.0 0.0
Ur ban 0.0 0.0 0.0 0.0 0.0 | 100. 0.0 0.0 0.0
Cr opl and/ 5.0 5.0 55.0 | 15.0 | 10.0 0.0 0.0 10.0 0.0
nat ur al
nosai c
Snow and 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0
ice
Barr en 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0
I nl and 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0
wat er

Tabl e 12: Mappi ng of

MOSES.
types.

A final check
have been assi gned at

is 100% bare soi

fractions

is 100%

is made to ensure that all
| east one cl ass,
and that the sum of the constituent

nodel

| GBBP classes to surface types used in
The surface types in italics are also plant functional

grid points
the m nimum permtted

The |l eaf area index for each of the plant function types is

t hen cal cul ated as fol | ows.

First, the | eaf area i ndex

LA, =3 fa
J

is calculated for
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wher e LAl
fraction of PFT i

is the fraction of

Then,

the | eaf area index for

| GBP cl ass |

1
LA, :TZ(LAI]..LAI”.)

i

is |leaf area index for

|GBP class j. -
in |GBP class | as given in table 10 and f,
in the grid box.

each PFT i

is the

i s cal cul ated using,

Wiere f is the fraction of PFT i and LAl is given by the
matrix in table 11.

If f. is zero,

then LAl is set to the

m ni mum | eaf area i ndex value for that plant functional type.
MOSES Pl ant Functi onal Types
| GBP Broadl eaf | Needl el eaf |C3 grass |C4 grass | Shrub
cl ass
Ever green not 6.0 2.0 not not
needl el eaf | gefj ned defi ned defi ned
Ever green 9.0 not 2.0 4.0 not
br oadl eaf defi ned defi ned
Deci duous not 4.0 2.0 not not
needl el eaf | defi ned defi ned defi ned
Deci duous 5.0 not 2.0 4.0 3.0
br oadl eaf defi ned
M xed 5.0 6.0 2.0 not 3.0
For est defi ned
Cl ose not not 2.0 not 3.0
shrub def i ned defi ned defi ned
Qpen 5.0 not 2.0 4.0 2.0
shrub defi ned
Wody 9.0 not 4.0 not 2.0
savanna defi ned defi ned
Savanna 9.0 not not 4.0 not
defi ned defi ned defi ned
G assl and not not 3.0 4.0 3.0
defi ned defi ned
Per manent 9.0 not 3.0 not 3.0
vet | and defi ned defi ned
Cropl and 5.0 not 5.0 4,03 3.0
defi ned
Ur ban not not not not not
defi ned defi ned defi ned defi ned defi ned
Cr opl and/ 5.0 6.0 4.0 4.0 3.0
natural
nosal C
Snow and not not not not not
|1 ce def i ned def i ned def i ned def i ned def i ned
Barren not not not not not
defi ned defi ned defi ned defi ned defi ned
I'nl and not not not not not
wat er defi ned def i ned defi ned def i ned def i ned

Tabl e 13. Val ues of

| eaf area index of each MOSES pl ant
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functional types for each | GBP class. Note that a | eaf area
i ndex value is not defined for every IGBP class and these are
therefore excluded fromthe summati ons descri bed above.

The canopy height, C, is calculated according to
2
- %
C,, =HLAl

where H. is a height factor for each plant functional type
given in table 12.

MOSES Pl ant Functional types

br oadl eaf |needleleaf |C3 grass |C4 grass |shrub

H 6.5 6.5 0.5 0.5 1.0

Tabl e 14. Factors for cal culating canopy height fromleaf area
i ndex val ues for each PFT.

Seasonal MODI S LAl Val ues

As an alternative to the fixed LAl values MO S LAl val ues for
each of the PFTs for each nonth may be used to create a
seasonal varying data.

Land Sea Mask

In addition to calculating vegetation distribution, the | GBP
dat aset may al so be used to calculate a | and sea mask

Indeed, it is intended that the |1 GBP dataset will replace the
US Navy fractional |and dataset for new configurations as they
are introduced.

The 1 GBP grid boxes are nmapped onto the nodel grid boxes as
before but instead of calculating the fractions of individua
vegetation types, the total fraction of all non-water types is
calculated. It may in sone instances be required to count
inland water as a | and type, as opposed to open sea, and this
i s possible.

The fractional land field that has been created is then used
to define the | and sea mask using sonme threshold, normally
50% As with using the Navy dataset, it is also possible to
perform manual edits to the mask but the fractional land field
will not be altered to take into account any changes made.
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Ozone
PP code 453 STASH code 60

The climatology used is that created by Shine and Li (1995).
This used data from the SBUY (Solar Backscatter UtraViolet
i nstrument) supplenented by data from other satellite
i nstrumnent ati on.

Data is supplied at 2.5°%2.5° resolution and extends from ground
to 0.0001nb on 47 |evels. The original data was nonthly
between January 1985 and Decenber 1989 and from this nean
values for each calendar nonth were calculated by averaging
across the five years. The original data is in Dobson units
but for use in the UM it is converted to mxing ratio. The
vertical interpolation is perforned, to ¢ levels, in such a way
as to conserve the total ozone in the col um.

The vertical distribution is performed on pressure levels. To
facilitate this, the nodel eta theta values are converted to
pressure |levels using the |ICAO standard atnosphere as detail ed
in The Meteorol ogical dossary (1991).

In practice, a zonal nmean on all levels is used for gl obal
grids. For mesoscal e nodels, data on full fields is used but
often only for the levels below which the ozone concentration
is fairly uniform

At nospheri c Aerosol s

Total Aerosol Concentration PP ocde 286 STASH code 90
Total Aerosol Em ssions PP code 287 STAHS code 57

These fields are only used for the UK and Bal kans nesoscal e
nodels and data from a variety of sources have been used.
There are a mxture of sources for atnospheric aerosols, |ow
| evel and high level and sul phur and non-sul phur and all these
need to be consi dered.

For the UK, the Wirren Spring Laboratory (WSL) of sul phur
di oxi de em ssions has been used. The data is for the year
1991. The data are in two forns; point sources such as
chimeys and therefore assuned to be high level and area
averages which are assuned to be low level. The area averages
are on a 10km national coordinate grid.

Qutside the UK, data from the EMAP inventory is used. Thi s
data is on a 150x150km pol ar stereographic grid and conbi nes
both | ow and hi gh | evel sources.

The procedure for conbining the various datasets to create a
dataset for use in the nodel is as follows.
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First of all non-sul phur sources are assigned to the |owest
nodel level. These are arbitrarily set to be 30 tonnes SQ/year
for land points and 10 tonnes SO/year for sea points.

Then WBL area sources are interpolated fromthe source grid to
the nodel grid which has been converted to national
coordinates. The interpolated data is scaled so that the nean
is conserved, to allow for interpolation errors, and for the
ratio in area between the source and nodel grid boxes.

The WBL point sources are used to set emissions in nodel |evels

above the |owest |evel. The height of the emi ssion source is
multiplied by 1.5 to take into plume rise and then the node
layer in which it lies is calculated. The emssion is then

added to the nearest nodel grid point on that |evel.

The EMEP data are then interpolated from the source polar
stereographic grid to the nodel grid.

The final em ssion source field for nodel |evel one is found by
adding the non-sul phur sources to the WL area source if
present otherw se to the EMEP sour ce.

Once the emssion source field has been created then it is
possible to calculate an initial total aerosols field. This is
done by applying a recursive filter to the emssions field and
then distributing the filtered field through the atnosphere.



Appendi x A

Thi s appendi x provides notes on an error in the calcul ation of
the soil properties fromVWHS data for the C app-Hornberger soi
hydr ol ogy schene.

The information given in the text is what has been used since
MOSES1 was first inplenmented (c. 1994). However, recent work by
Dharssi (pers com has discovered that this processing may be

i ncorrect.

The problemoriginates fromthe fact that in their paper, Cosby
use ‘log’" without specifying what base is used. Now, the usual
convention is that |og assunes log to the base 10 but in the
processing for MOSESL | og to the base e has been assuned.
(Normal convention is to use Ln in this case).

If log to the base 10 is assuned then the expression for SATHH
becones

SATHH — 0 01 X 10(2 17 - 1.58Fs — 0. 63Fc)

Thi s change then al so changes the val ues cal cul ated for the
wilting point and te critical point.

Assuming a log to the base 10 al so changes the expression used
for the calculation of the saturated hydraulic conductivity.

The formul a given by Cosby et al is

log KE =~0.60-0.64F, +1.26F,

where K; has units of inches per hour.

In the UM the saturated conductivity (K) has units of kgm®s™,
equi valent to mms™. To convert between the two units we can
use

K - 254 KC :10—215 KC - —4495KC
S (60*60) S S S
(25.4 is the nunber of millinmetres in an inch, 60*60 is the
nunber of seconds in an hour)

Assum ng natural |ogarithmthen we obtain the equation
currently used
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_ 5:55-0.64F+1.26F)

K,=¢

However, using logs to the basse 10 we obtain

-275—064F5+L26F§

K, =10l

Val ues cal cul ated using the two sets of equations have been
conpared agai nst soil properties used by other centres and
this suggests that the values cal culated using logs to the
base 10 are the correct ones.

A word of caution however, do not start using the ‘correct’
[

values in the UMw thout first conducting a fu assessnent of
t he inpact.
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Locati on of datasets.

Dat asets for standard UM configurations are held centrally but
it is also possible to create datasets for any desired
resolution by using the facilities described in UVDP 73.

CGeneral Notes:

The datasets are in ancillary file format as described in UVDP
F3. The control routines for ancillary fields are described in
UVDP C7. Al the datasets that are packed as 32 bit nethod
except for WHS types and |land sea masks and they are also
witten to be ‘well-formed” (even though the SX6/8 has no
concept of well formed files, the UMI/O routines will fail if
the dataset is not witten as such). The UM wutilities
described in UVDP F5 such as punf can be used to exam ne the
contents of an ancillary file.

Directory Structure

The centrally held datasets are all stored under the directory
structure

$UMDI R/ vn$VN anci | / SUBMODEL _TYPE/ RESOLUTI ON

wher e
SUMDIR is the unified nodel path variable

$VN is the unified nodel version path variable (eg 5.1)

SUBMODEL_TYPE is either atnos for the atnospheric nodel, ocean
for the ocean nodel or slab for the slab nodel.

RESCLUTION is the resolution indicator. Met O fice wusers
should check the Unified Mdel directory or Metnet for details
of the | atest datasets.

Wthin each directory (6.4 onwards) is Released Notes fi

ile
whi ch should be consulted for details of the datasets that the
directory contains.

Fil e Nam ng Conventi ons

Fil es have nanes of the form
gr [ TYPE] . [ CONTENTS] _[ SUFFI X}
wher e



[TYPE] is either:

climfor tinme varying clinmatol ogical fields

parm for non-time varying paraneters

nfMW for single nonth/seasonal fields. In this case [MW
denotes the nmonth or season for which data is valid, eg jun,
jfm

[ CONTENTS} describes the contents of the dataset

[SUFFI X] is wused when alternative versions of datasets are
available or when it is not possible to distinguish datasets

ot herw se. Oten it is used to denote a devel opnent dataset
but if at the time of the next UMrelease it is to be the main
dat aset, then the SUFFI X paraneter would be dropped. In this

i nstance, the previous datasets may be retained with a SUFFI X
of ‘old.
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