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1 INTRODUCTION

This report describes the production of a Second version of the predictive Agricultural Land Classification (ALC)
map of Wales. The methodology and data production is described and accompanies the new digital map
provision. The work has been undertaken by staff of Cranfield University’s Institute of Soils and Agrifood who
hold, in Cranfield’s ‘Land Information System (LandIS1), the national soil maps for Wales.

The First version of the Predictive ALC map for Wales was released in 2017. Version 1 was developed using the
soil data from the National Soil Map using the proportions of soil series within the mapped soil associations to
determine the ALC criteria on a 50m grid. For this new version the detailed mapping held by Cranfield has been
assimilated to produce a 50m raster soil series map where each 50m point is represented by the most likely soil
series taken from the most detailed mapping available. For description of the preparation of the Soils of Wales
map and 50m raster series map see Volume 2 in this series. The Ordnance Survey provide the OSTERRAIN50 maps
which were used to determine the altitude required to interpolate the agroclimatic parameters, as this data is on
a 50m grid a 50m raster was considered appropriate for the soil information and the resulting ALC maps.

2 METHOD

The soil series were loaded into oracle to an RDBMS table split into 50km squares for ease of operation. These
tables also hold the 50m altitude from the OSTERRAIN50 and the climate factors interpreted from the 5km 1988
Agroclimatic data. The 50m interpretations of Rock, Exposure and NonAgric added by the Welsh Government for
version 1 are also stored in this table.

For each 50km square a script was then run to generate ALC_SERIES_50M_XXYY tables. The functions being called
are shown in Appendix 2.

A View was then created which unioned all the individual 50km squares into a single entity. This was loaded into
ArcGIS and using Display XY was turned into a point dataset which was saved to the ALC_v2 file geodatabase
(WG_ALC_SERIES_50M)

Raster datasets were created for each individual criteria:
WG_ALC_V2_ALC_CLIMATE
WG_ALC_V2_ALC_WETNESS
WG_ALC_V2_ALC_DROUGHT
WG_ALC_V2_ALC_DEPTH
WG_ALC_V2_ALC_SLOPE
WG_ALC_V2_ALC_STONES
WG_ALC_V2_WC
WG_ALC_V2_DSP
WG_ALC_V2_PREDICTIVE
WG_ALC_V2_TEXTURE
WG_ALC_V2_ALC_GRADE

WG_ALC_V2_FCD



3  MAPS

Predictive V2 PREDICTIVE

UKCP Climate data © Meteorological Office 2019
Soil Data © Cranfield University 2019

Figure 1 Predictive ALC grade (ALC grade adjusted by Rock, Non agriculture and Urban)




Predictive V2 ALC_GRADE

UKCP Climate data © Meteorological Office 2019
Soil Data © Cranfield University 2019

Figure 2 ALC by Grade (Climate, Wetness, Drought, Depth, Slope, Stones, Other)




Predictive V2 ALC_CLIMATE

UKCP Climate data © Meteorological Office 2019
Soil Data © Cranfield University 2019

Figure 3 ALC by Climate




Predictive V2 ALC_DEPTH

UKCP Climate data © Meteorological Office 2019
Soil Data © Cranfield University 2019

Figure 4 ALC by Depth




Predictive V2 ALC_DROUGHT

UKCP Climate data © Meteorological Office 2019
Soil Data © Cranfield University 2019

Figure 5 ALC by Drought




Predictive V2 ALC_SLOPE

UKCP Climate data © Meteorological Office 2019
Soil Data © Cranfield University 2019

Figure 6 ALC by Slope




Predictive V2 ALC_STONES

UKCP Climate data © Meteorological Office 2019
Soil Data © Cranfield University 2019

Figure 7 ALC by Stones
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Predictive V2 ALC_WETNESS

UKCP Climate data © Meteorological Office 2019
Soil Data © Cranfield University 2019

Figure 8 ALC by Wetness
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Predictive V2 DSP

UKCP Climate data © Meteorological Office 2019
Soil Data © Cranfield University 2019

Figure 9 Depth to a semi-permeable layer (standardised series profile)
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Predictive V2 TEXTURE
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UKCP Climate data © Meteorological Office 2019
Soil Data © Cranfield University 2019

Figure 10 Topsoil Texture from standardised series profile



Predictive V2 WC

UKCP Climate data © Meteorological Office 2019
Soil Data © Cranfield University 2019

Figure 11 Wetness Class of series
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4  Functions

4.1 SQL script to create ALC_SERIES 50M_XXYY tables

// this script creates the ALC grades for each 50m point

// the data 1s divided into 50 km2 (XXYY where XX = 100km2 i.e. SH and

// YY is the quadrant i.e. NE,NW,SE, SW

// when calling this procedure the parameter &1 is the 50k square

// the ALC_GRADE and PREDICTIVE fields are updated after the table is created
// Definitions of the functions in bold are provided.

DROP TABLE ALC SERIES 50M &1;

CREATE TABLE ALC_SERIES_5OM_&1 NOLOGGING AS

select b.pointid, b.east50, b.north50, b.series,

substr ("' ',1,2) ALC GRADE,

substr ("' ',1,2) PREDICTIVE,

substr (metoffice.ln$ALCGRADE (b.AAR, b.AT0),1,2) ALC CLIMATE,

substr (metoffice.LN$ALCSLOPE (b.gradient),1,2) ALC_ SLOPE,

substr (METOFFICE.LN$alcdepth (DECODE (ROCKY PHASE,1,20,C.DROCK)),1,2) ALC DEPTH,
ALC.LN$alcwetness (d.wc_code, c.texture, b.fcd, c.organic) ALC_WETNESS,
METOFFICE . LN$ALCDROUGHT (DECODE (ROCKY PHASE,1,c.APWHT*20/decode (c.drock, 999,150,0,20,
c.drock),c.APWHT), b.MDMWHT,

DECODE (ROCKY PHASE, 1,c.APPOT*20/decode (c.drock, 999,150,0,20,c.drock),c.APPOT),

b.MDMPOT) ALC DROUGHT,
c.alcstones ALC STONES,
c.alcother ALC OTHER,
d.wc_code WC,

c.texture TEXTURE,
b.fcd FCD,

c.DSP DSP,

DECODE (ROCKY PHASE,2,'Y','N') ROCKY PHASE,

DECODE (EXPOSURE, 2, '3a',NULL) EXPOSURE,

DECODE (ROCK, 2, '5',NULL) ROCK,

DECODE (NONAGRIC, 2, 'NA', 3, 'U',NULL) NONAGRIC

FROM ALC.ALC CLIMATE 50M &1 b, ALC.WELSH SERIES PROPERTIES c,

ALC.WELSH SERIES FCZONE d

WHERE b.series=c.series AND b.series=d.series and d.fc code=landis.ln$fc_ zone (b.fcd)
and b.series is not null;

alter table ALC.ALC_SERIES 50M &l NOLOGGING;

alter table ALC.ALC SERIES 50M &1 add constraint PK ALC SERIES &1 primary
key ("POINTID") ;

update ALC.ALC SERIES 50M &1 set alc grade =

In$ALClimit (ALC_CLIMATE,ALC WETNESS,ALC DROUGHT,ALC SLOPE, ALC DEPTH, ALC_ STONES,
ALC_OTHER) ;

update ALC.ALC SERIES 50M &1 set predictive =
1nS$ALCpredictive (ALC_CLIMATE,ALC WETNESS,ALC DROUGHT,ALC SLOPE, ALC DEPTH,
ALC STONES, ALC_ OTHER, ROCK, EXPOSURE, NONAGRIC) ;

alter table ALC.ALC SERIES 50M &1 LOGGING;

commit;

/
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4.2 InSALCgrade

// 1nS$ALCgrade returns the grade by climate as defined in Figure 1

// (p.6 of the ALC guidelines)

create or replace FUNCTION LNSAlcGrade (p_aar number, at(0 number)
RETURN CHAR

IS
aar NUMBER ;
aar2 NUMBER ;
aar3 NUMBER ;
bound NUMBER ;
BEGIN
IF p aar < 350 THEN aar := 350;
ELSE aar := p_aar;
END IF;
aar2 := aar * aar ;

aar3 aar2 * aar ;

bound := 1150.776 +0.8474671%aar - 0.00146757*aar2 +
0.0000009152998*aar3;

IF at0 > round(bound) then RETURN ('1l');

END IF;

bound := 1070.534 +0.4428625*aar - 0.0007070181*aar2 +
0.0000004706208*aar3;

IF at0 > round (bound) then RETURN ('2'");

END IF;

bound := 1075.515 +0.1497164*aar - 0.0002912435*%aar2 +
0.0000002687362*aar3;

IF at0 > round(bound) then RETURN ('3a');

END IF;

bound := 930.9609 + 0.3059791 * aar - 0.0003932246 *aar2 +
0.0000002481176*aar3;

IF at0 > round(bound) then RETURN ('3b');

END IF;

bound := 964.1221 + 21.62 - 0.6423*%aar + 0.000869261*aar2 -
0.0000004294928*aar2*aar + 0.0000000000769731*aar2*aar2 ;
IF at0 > round(bound) then RETURN ('4');
END IF;
RETURN ('5");
END;
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4.3 InSALCslope

// 1nS$SALCslope defines the ALC classification by slope as defined in
// Table 1, p.8 of the ALC Guidelines
create or replace function 1lnS$alcslope (slope char)
return char is
BEGIN
if slope = '??' then
return('0"');
elsif to number (slope) <= 7 then
return('1l"');
elsif to number (slope) <= 11 then
return('3b"');
elsif to number (slope) <= 18 then
return('4"');
else
return('5");
end 1if;
END;

4.4 InSALCdepth

// 1n$ALCdepth defines the ALC classification by depth as defined in
// Table 4, p.13 of the ALC Guidelines
create or replace function 1ln$alcdepth (depth number)
return char is
BEGIN
if depth >= 60 then
return('1l"');
elsif depth >= 45 then

return ('2');
elsif depth >= 30 then
return ('3a');

elsif depth >= 20 then
return('3b"');

elsif depth >= 15 then
return('4"');

else
return('5"');

end if;

END;
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45 |InSALCwetness

// 1nSALCwetness defines the ALC classification by wetness as defined in
// Table 6 and Table 7, p.15-18 of the ALC Guidelines
create or replace function lnSALCwetness(p wc code char, p texture char, p fcd
number, p_omineral char)
return char is

wcpsg varchar (2) ;

wcalc varchar (2);

p_wcC number;

fcd number;
begin

select wc_psg into wcpsg from alc.t wc psg where texture= p texture ;

select decode(p wc code,'1',1,'11',2,'z11',3,'1V',4,'V',5,'VI',6,0) into p wc from

dual;
if p fcd > 365 then
fcd := 365;
else
fed := p_ fecd;
end 1if;
if p wc <> 0 and wcpsg <> 'TO' then
if wecpsg = 'T5' or p omineral = 'Y' then

select ALCWET into wcalc from metoffice.wc table7 where wc=p wc and wc_psg
wcpsg and
fcd between fcmin and fcmax+0.99999;
else
select ALCWET into wcalc from metoffice.wc table6 where wc=p wc and wc_psg
wcpsg and
fcd between fcmin and fcmax+0.99999;

end if;
else

wcalc := 0;
end if;
return (wcalc) ;

end;
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4.6 LnSALCdrought

// 1nS$SALCdrought defines the ALC classification by droughtiness as defined in
// Table 8, p2l of the ALC Guidelines
create or replace function 1n$alcdrought (apwht number, mdwht number, appot number,
mdpot number)
return char is
begin
if apwht=-1 and appot=-1 then
return('0"');
elsif apwht - mdwht >= 30 and appot - mdpot >= 10 then
return('1l"');
elsif apwht - mdwht >= 5 and appot - mdpot >= -10 then
return('2'");
elsif apwht - mdwht >= -20 and appot - mdpot >= -30 then
return('3a');
elsif apwht - mdwht >= -50 and appot - mdpot >= -55 then
return('3b');
else
return('4"');
end 1if;
end;

4.7 InSALClimit

// 1n$SALClimit returns the most restrictive ALC grade from the main soil and climate
// criteria
create or replace function 1n$ALClimit (ALCClimate char,ALCwetness char,ALCdrought
char, ALCslope CHAR,
ALCdepth char, ALCstones CHAR, ALCother CHAR)
RETURN CHAR IS
ALClimit VARCHAR(16);
BEGIN
ALClimit := ALCclimate;

IF ALCnum (ALCwetness) > ALCnum (ALClimit) then

ALClimit := ALCwetness;

END IF;

IF ALCnum (ALCdrought) > ALCnum(ALClimit) then
ALClimit := ALCdrought;

END IF;

IF ALCnum(ALCslope) > ALCnum(ALClimit) then
ALClimit := ALCslope;

END IF;

IF ALCnum (ALCdepth) > ALCnum(ALClimit) then
ALClimit := ALCdepth;

END IF;

IF ALCnum (ALCstones) > ALCnum(ALClimit) then
ALClimit := ALCstones;

END IF;

IF ALCnum (ALCother) =0 or ALCnum(ALCother) > ALCnum(ALClimit) then
ALClimit := ALCother;

END IF;

RETURN (ALClimit);
END;
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4.8 InSALCpredictive

// 1nSALCpredictive returns the most restrictive ALC grade from the main soil and
// climate criteria and the limits set by the Welsh Government for Exposure,
// Non agricultural and rock outcrops

create or replace function 1n$ALCpredictive (ALCClimate char,ALCwetness
char, ALCdrought char, ALCslope CHAR,
ALCdepth char, ALCstones CHAR, ALCother CHAR, ROCK CHAR, EXPOSURE CHAR, NONAGRIC
CHAR)
RETURN CHAR IS
ALClimit VARCHAR(16) ;
BEGIN

ALClimit := ALCclimate;

IF ALCnum (ALCwetness) > ALCnum (ALClimit) then

ALClimit := ALCwetness;

END IF;

IF ALCnum (ALCdrought) > ALCnum(ALClimit) then
ALClimit := ALCdrought;

END IF;

IF ALCnum (ALCslope) > ALCnum(ALClimit) then
ALClimit := ALCslope;

END IF;

IF ALCnum (ALCdepth) > ALCnum(ALClimit) then
ALClimit := ALCdepth;

END IF;

IF ALCnum (ALCstones) > ALCnum(ALClimit) then
ALClimit := ALCstones;

END IF;

IF ALCnum (EXPOSURE) > ALCnum (ALClimit) then
ALClimit := EXPOSURE;

END IF;

IF ALCnum (ROCK) > ALCnum(ALClimit) then
ALClimit := ROCK;

END IF;

IF ALCnum (ALCother) =0 or ALCnum(ALCother) > ALCnum(ALClimit) then
ALClimit := ALCother;

END IF;

IF ALCnum (NONAGRIC) =0 and NONAGRIC is not NULL then
ALClimit := NONAGRIC;

END IF;

RETURN (ALClimit);

END;
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