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Thitichaya Tongsiri 2008: Characteristics of Soils Susceptible to Landslide Risk in Ang Khang
Area. Master of Science (Agriculture), Major Field: Soil Science, Department of Soil Science.

Thesis Advisor: Mr. Somchai Anusontpornperm , Ph.D. 148 pages.

This study was undertaken to investigate some soil properties related to naturally active landslide of
six locations found in the area of Ang Khang, Fang district, Chiang Mai province in 2007. Samples were
collected for various analyses while field investigation being conducted at the time of sampling, both basing

on standard methods.

Results revealed that all soils varied morphologically according to their major landscape position,
which closely related to elevation and soil parent material. They were found under secondary hill evergreen
forest with 70-95% sloping surface. The soils were formed from colluvium overlying residuum of slate,
phyllite and quartzite. Surface layers (A horizon) contained high organic matter content ranging from 38.7 to
855¢g kg'l. Bulk density values were low throughout the upper part of soil solum (0.65-1.49 M m”) while
hydraulic conductivity within the same part of the soils was rapid to very rapid as affected by those two
properties, having the values from 69.2 to 8,785.6 cm hr'. Consequently, water can move through to the

lower part of soil profiles quite swiftly in all soils.

Soil properties that are susceptible to the occurrence of landslde in the area are; 1) layers in the
lower part of soil profiles that impede downward movement of water such as wethered bedrocks (BCrt or Crt
horizon) found in LS-3, LS-5 and LS-6, quartz veins in LS-4, and high bulk density layers due to the
accumulation of clay particle, which were 423 g kg in Bt6 of LS-1 and 807 g kg in Bt7 of LS-2, 2) type of
parent rocks that give a low stability of subsequent soils after weathering, and 3) plasticity index values of
layer overlying impervious horizons that are lower than 20%, indicating that it requires quite minimal amonut
of water saturated in this layer before changing from plastic limit into liquid limit. As a result of these
properties, jointed layers of all soils studied can easily be torn apart and soil materials start to move down a
slope in the form of solifluction or even mudflow during heavy rain falling within the short period of time.
Considering the position on the landscape where all active landslides chosen for this study took place, it tends

to start at the point between upper midslope and lower shoulder slope.
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Thickness of  Effective Profile development Slope Relief Physiographic Parent materials /natural vegetation or land
surface depth (%) position/drainage use
horizon (cm) (cm)

LS-1: Secondary forest area near plot 2000 of Ang Khang Royal Project Station, Monpin subdistrict, Fang district, Chiang Mai province

20 200+ A-Bt1-Bt2-Bt3-Bt4-Bt5-Bt6-Bt7 70 Very steep  Upper middle valley side slope  Colluvium over residuum derived from slate/
of spur (lower middle part)/ Secondary hill evergreen forest mainly
well drianed bushes and some weeds

LS-2: Secondary forest area near plot 2000 of Ang Khang Royal Project Station, Monpin subdistrict, Fang district, Chiang Mai province

20 200+ A-Bt1-Bt2-Bt3-Bt4-Bt5-Bt6-Bt7 75 Very steep  Upper middle valley side slope  Colluvium over residuum derived from slate/
of spur (upper middle part)/ Secondary hill evergreen forest mainly
well drianed bushes and some weeds

LS-3: Secondary forest area near plot 2000 of Ang Khang Royal Project Station, Monpin subdistrict, Fang district, Chiang Mai province

20-30 200+ A-Bt1-Bt2-Bt3-BCrt-Crt 85 Very steep  Upper middle back side slope Colluvium over residuum derived from slate/
of spur (upper middle part)/ Secondary hill evergreen forest mainly weed
well drianed with bamboo and remnant of dry evergreen

forest trees
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M3197 4 (A1D)

Thickness of ~ Effective Profile development Slope Relief Physiographic
surface depth (%) position/drainage
horizon (cm) (cm)

Parent materials /natural vegetation or land

use

LS-4: Secondary natural forest area, Ban Suay Thang, Mae Ngon subdistrict, Fang district, Chiang Mai province
29 200+ Ap-Bt1-Bt2-Bt3-Bt4-Bt5-Bt6-Bt7 85 Very steep  Upper middle back slope /

well drained

LS-5: Secondary natural forest area, Ban Suay Thang, Mae Ngon subdistrict, Fang district, Chiang Mai province
10 200+ A-Bt1-Bt2-Bt3-BCrt-Crt 90 Very steep  Shoulder valley side slope of

spur (upper part)/ well drained

LS-6: Secondary natural forest area, Ban Suay Thang, Mae Ngon subdistrict, Fang district, Chiang Mai province
20 200+ A-Bt1-Bt2-Bt3-BCrt-Crt 95 Very steep  Upper middle backside slope /

well drained

Colluvium over residuum possibly derived
from phyllite/ Secondary hill evergreen forest
with remnant of dry evergreen forest species

and some fast growing trees

Colluvium over residuum possibly derived
from quartzite/ Secondary hill evergreen
forest with remnant of dry evergreen forest

species and weeds

Colluvium over residuum possibly derived
from slate/ Secondary hill evergreen forest
with remnant of dry evergreen forest species

and weeds

%
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Depth (cm)  Horizon Soil colour/mottle Texture Structure Consistence Boundary Flilld Other
p
VSAANET 1 (Pedon 1)
0-20 A 7.5YR4/6,7.5YR4/3 C 3FMSBK F,SS/VP Gradaul, smooth 5.0 few medium dead roots
20-48 Btl 7.5YR5/6 C 3FMSBK F,SS/VP Gradaul, smooth 5.5 few medium dead roots
48-72 Bt2 7.5YR5/6 C 3FMSBK F,S/VP Gradaul, smooth 5.5 few medium dead roots
72-101 Bt3 7.5YR5/8 C 3FMSBK Fri,MS/VP Gradaul, smooth 5.0 few medium dead roots, a large hole
of termite nest
101-128 Bt4 7.5YR5/6, C 2FMSBK Fri,SS/VP Clear, smooth 5.0 few medium dead roots, a large hole
7.5YR7/8, 10YR2/1 of termite nest
128-153 Bt5 7.5YR5/8, C 2FMSBK Fri,SS/VP Clear, smooth 5.5 -
2.5YR6/6, 10YR2/1
153-181 Bt6 7.5YR5/6, C 2FMSBK Fri,MS/VP Clear, smooth 5.5 few medium dead roots
2.5YR6/6, 10YR2/1
181-200+ Bt7 5YR 4/6, 10YR3/2 C 2FMSBK Fri,SS/VP - 6.0 -

LY



M519N 5 (919)

Depth (cm) Horizon Soil colour/mottle Texture Structure Consistence Boundary Flf:ld Other
p

VSNUANT 2 (Pedon 2)

0-20 A 7.5YR4/6 CL 3FMSBK F.MS/VP Clear, smooth 5.0 few traces of dead roots

20-50 Btl 7.5YR4/6 C 3FMSBK F,SS/VP Diffuse, smooth 5.5 -

50-72 Bt2 5YR4/6 C 3VFFMSBK Fri,SS/VP Diffuse, smooth 5.5 -

72-96 Bt3 5YR4/6 C 3VFFMSBK Fri,MS/VP Gradaul, smooth 5.5 -

96-122 Bt4 2.5YR4/4, 10YR6/8 C 2VFFSBK Fri, MS/VP Clear, smooth 6.0 common medium angular gravel of
highly weathered slate

122-148 Bt5 2.5YR4/6, 7.5YR6/8 C 2VFFSBK Fri,MS/VP Clear, smooth 6.0 common medium angular gravel of
highly weathered slate

148-170 Bt6 5YR4/6, 7.5YR5/8 C 3FMSBK Fri,MS/VP Gradaul, smooth 6.0 common medium angular gravel of
highly weathered slate

170-200+ Bt7 5YR4/6, 7.5YR6/8 C 3FMSBK Fri,MS/VP - 6.0 common medium angular gravel of

highly weathered slate
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M519N 5 (919)

Depth (cm) Horizon Soil colour/mottle Texture Structure Consistence Boundary Flf:ld Other
p
VSUANET 3 (Pedon 3)
0-20/30 A S5YR3/3, 10YR7/8 CL 3VFFG Fri,MS/VP Abrupt, wavy 6.0 -
30-50 Btl 2.5YR4/6, 10YR7/8 CL 3VFFSBK Fri,SS/VP Gradaul, smooth 6.0 -
50-70 Bt2 2.5YR4/8, 10YR6/8 C 2VFFSBK Fri,SS/VP Clear, smooth 6.0 -
70-100 Bt3 2.5YR4/6, 10YR7/6 C 2VFFSBK Fri, MS/VP Clear, smooth 6.0 -
100-125 BCrt 2.5YR4/6, 10YR7/6 C 2VFFSBK Fri,MS/VP Clear, smooth 6.0 few small gravel of fresh quartz
125-200+ Crt 2.5YR4/6, 10YR7/6, C Mainly rock  Fri, MS/VP - 6.0 few medium dead roots
10YR2/1 structure
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M519N 5 (919)

Depth (cm) Horizon Soil colour/mottle Texture Structure Consistence Boundary Flf:ld Other
p
VSNUANET 4 (Pedon 4)
0-29 A 10YR4/4 CL 2VFFSBK Fri,MS/VP Clear, smooth 5.0 -
29-46 Btl 7.5YR4/6, 5YR4/6 C 3FMSBK Fri,MS/VP Clear, smooth 5.5 -
46-68 Bt2 5YR4/6 C 3FMSBK Fri,MS/VP Gradaul, smooth 5.5 -
68-93 Bt3 5YR5/8 C 3MCSBK F,MS/VP Gradaul, smooth 5.5 few traces of dead roots
93-110/122 Bt4 S5YRS5/8, 7.5YR8/1 C 3MCSBK F,SS/VP Abrupt, wavy 5.5 few traces of dead roots
122-150 Bt5 5YR6/8, 7.5YRS8/1 C 3FMSBK F,SS/VP Abrupt, wavy 5.0 few traces of dead roots
150-170 Bt6 5YR5/6, 7.5YRS/1 C 3FMSBK F,SS/VP Gradaul, smooth 5.5 few traces of dead roots
170-200+ Bt7 2.5YR5/8, 10YRS8/1, C 3FMSBK F,SS/VP - 5.5 few traces of dead roots

7.5YRS8/1
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M519N 5 (919)

Depth (cm) Horizon Soil colour/mottle Texture Structure Consistence Boundary Flf:ld Other
p

VSNUANET 5 (Pedon 5)

0-10 A 10YR 3/1, SL 1,2VFFSBK  VFri,SS/SP Clear, smooth 5.5 -
7.5YRS5/6, 7.5YR4/4

10-30 Btl 7.5YR5/6, 10YR 6/8 SL 1,2VFFSBK  VFri,SS/MP Clear, smooth 5.5 -

30-57 Bt2 10YR5/8, 7.5YR6/8 SL 1,2FMSBK  VFri,SS/SP Gradaul, smooth 5.5 few traces of dead roots

57-82 Bt3 10YR5/8, 7.5YR6/8, SL 1,2FMSBK  VFri,SS/NP Clear, smooth 6.0 few traces of dead roots
10YR5/1

82-100/125 BCrt 7.5YR7/8, 10YR5/1, SL 1, 2FMSBK  VFri,NS/NP Clear, smooth 6.0 few traces of dead roots, a large hole
5YR5/8, 10YR7/8 of beaver nest

125-200+ Crt 7.5YR6/8, 10YR5/1, SL Mainly rock  VFri,SS/MP - 5.5 -
S5YRS/8, 10YR7/8 structure
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M519N 5 (919)

Depth (cm) Horizon Soil colour/mottle Texture Structure Consistence Boundary Flf:ld Other
p
VSUANET 6 (Pedon 6)
0-20 A 10YR 2/1 SL 2VFFSBK, VFri,SS/SP Abrupt, smooth 6.0 small angular gravel of weathered
3FMG slate
20-42 Btl 10YR3/2, 5YR5/6, SL 2VFFSBK VFri,SS/P Gradaul, smooth 6.0 common small angular gravel of
2.5Y5/1 weathered slate
42-63 Bt2 10YR4/3, 5YR4/4, SL 2VFFMSBK VFri,SS/MP Clear, smooth 4.5 common small angular gravel of
10YRS&/1 weathered slate
63-94 Bt3 10YR5/4, 10YRS5/1 SL 2VFFSBK VFri,SS/MP Abrupt, smooth 5.0 common small angular gravel of
weathered slate
94-140 BCrt 10YR7/6, 7.5YR6/6, SL 1FMSBK, VFri,SS/MP Abrupt, smooth 5.0 pebbles and boulders of weathered
S5YR7/2 partly rock slate
structure
140-200+ Crt 10YR7/4, 10YR7/8, SL Mainly rock VFri,SS/MP - 4.5 -
5YR5/6, 7.5YRS/6, structure

S5YR7/2
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(Texture)

LS

SL
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SiC

= N519YUAUIIU (loamy sand)

= AUTINYUNT Y (sandy loam)

— AU3IU (loam)

= AU N HEIUUNT 18 (sandy clay loam)

a 1 =
= AUIIUNUYY (clay loam)

= AUt unsig (sandy clay)

— Aumiienunsendle Gilty clay)

= Aumilen (clay)

Tassaig

(Structure)

1

ABK

SBK

A%

= 99U (weak)
<3
= LLGU\TLLiQ‘]J'Iuﬂa'N
(moderate)
<
= LUNLLI (strong)
Y ~
= HUUNDUIN YN
(angular blocky)
Y ~
= HUUNDUINAYNYNNY

(subangular blocky)

1<
= BUULHANAY (granular)
= LUVAZIDIANIN (very
fine)

= HUVUaZIoeA (fine)

= QU
NN
(Consistence)
L = Loose
Viri = Very friable
Fri = Friable
F = Firm
VF = Very firm
= Friable to
Fri-F firm
= Firm to very
F-VF firm
NS = Non-sticky
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(Texture) (Structure)
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SGSL gravelly sandy loam) M =11UNaN (medium)
= dusumilenlunswlunsiadntios

SGSCL (slightly gravelly sandy clay loam) C = Y811 (coarse)

a ~ I 9 .
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Il
=)
=

SGCL gravelly clay loam) ROCK
SGC — Aumilenlunsiadniios (slightly gravelly clay)
— Aumilenuniedunsiadniies (slightly gravelly sandy

SGSC clay)

GLS =510 uAUIINIUNTIA (gravelly loamy sand)

KX
NN

(Consistence)

MS

VS

NP

Sp

MP

= Slightly
sticky
= Moderately

sticky

= Very sticky
= Non-plastic
= slightly
plastic

= Moderately

plastic
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Information on the site

Profile symbol

Soil name
Classification

Date of examination
Described by

Location

Elevation
Sheet name of topographic map :
Map sheet number

Landform

1. Physiographic position

2. Surrounding landform

3. Slope on which profile site

Land use
Annual rainfall
Mean temperature

Climate
Others

General information on the soil

Parent material

Drainage

Permeability

Runoff

Depth of ground water
Erosion
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(Soil profile description)

LANDSLIDES 1

. LS-1

: Typic Hapludult
. 24" April 2007
: Somchai Anusontpornperm, Thitichaya Tongsiri, Naruemol

Wasuwan, Kamolwan Laopoolkit, Wittaya Jindaluang, Napaporn
Panyachai, Nakkarin Sobprasonk and Naruenatre Kiatsuemkajorn

. Secondary forest area opposite plot 2000, Tambon Mon Pin,

Amphoe Fang, Changwat Chiangmai

. Approximately 1,444 m (MSL)

Amphoe Fang

. 48481V Co-ordinate: 47Q 0504762 UTM: 2202744

. Upper middle valley side slope of the lower middle part of spur
. Very steep
. 70% (aspect: 104°NW Azim.)

. Secondary forest, mainly bushes and some weeds with remnant

of some dry evergreen forest tree species

. Approximately 2063.2 mm
. Approximately 17.8 °C
: Humid subtropical

: Colluvium of mixed metamorphic rocks over residuum derived

from slate

: Well drained

. Rapid

. Rapid

. Deeper than 2.0 m at time of sampling
: Class 2
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Il Profile description

Horizon Depth (cm) Description

A 0-20 (7.5YR 4/6) (95%) mixed with (7.5YR 4/6) (5%) ; clay; stong fine and
medium subangular blocky structure; hard dry, firm moist, slightly
sticky and very plastic; many very fine, few fine vesicular and few fine
single tubular pores; many very fine, common fine and few medium
roots; few medium dead roots; very strongly acid (field pH 5.0);
gradual, smooth boundary to Btl

Btl 20-48 (7.5YR 5/8); clay; strong fine, and medium subangular blocky
structure; hard dry, firm moist, slightly sticky and very plastic;
common faint clay coating on faces of peds; common very fine, few
fine vesicular and few very fine single tubular pores; many very fine,
common fine and few medium roots; few medium dead roots;
strongly acid (field pH 5.5); gradual, smooth boundary to Bt2

Bt2 48-72 (7.5YR 5/6); clay; stromg fine and medium subangular blocky
structure; slightly hard dry, firm moist, slightly sticky and very plastic;
many faint clay coating on faces of peds and pore walls; few small
spots of highly weather rock fragment; common very fine, fine
vesicular and few fine single tubular pores; common very fine, fine
and few medium roots; few medium dead roots; strongly acid (field
pH 5.5); gradual, smooth boundary to Bt3

Bt3 72-101 (7.5YR 5/8); clay; strong fine and medium subangular blocky
structure; slightly hard dry, friable moist, moderately sticky and very
plastic; many faint clay coating on faces of peds and pore walls; few
small angular gravel of highly weathered rock fragment; common
very fine and fine vesicular pores; few very fine and medium roots; a
large hole of termite nest; few medium dead roots; very strongly acid
(field pH 5.0); gradual, smooth boundary to Bt4

Bt4 101-128 (7.5YR 5/6) (90%), (7.5YR 7/8) (5%) weathered rock fabric and
(10YR 2/1) (5%) weathered rock surfaces; clay; moderate fine and
medium subangular blocky structure; slightly hard dry, friable moist,
slightly sticky and very plastic; common faint clay coating on faces of
peds and pore walls; common very small to large angular gravel of
highly weathered rock fragment; few very fine and fine vesicular
pores; few very fine and medium roots; few medium dead roots; very
strongly acid (field pH 5.0); gradual, smooth boundary to Bt5

Bt5 128-153 (5YR 5/8) (65%), (10YR 2/1) (30%) weathered rock fabric and
(2.5YR 6/6) (5%) rock surface; clay; moderate fine and medium
subangular blocky structure; slightly hard dry, friable moist, slightly
sticky and very plastic; few faint clay coating on faces of peds;
common very small to large angular gravel of highly weathered
angular rock fragment; few very fine and fine vesicular pores; few
very fine and medium roots; very strongly acid (field pH 5.0); clear,
smooth boundary to Bt6

Bt6 153-181 (7.5YR 5/6) (75%), (2.5YR 6/6) (20%) weathered rock fabric and
(10YR 2/1) (5%) rock surface; clay; moderate fine and medium
subangular blocky structure; slightly hard dry, friable moist, slightly
sticky and moderately plastic; few faint clay coating on faces of peds;
common very small to large angular gravel of highly weathered
angular rock fragment; very few very fine and fine vesicular pores;
very few very fine and medium roots; few traces of dead roots; very



Bt7

181-200+

strongly acid (field pH 5.0); clear, smooth boundary to Bt7

(5YR 4/6) and (10YR 3/2) (5%) weathered rock fabric; clay; moderate
fine and medium subangular blocky structure; slightly hard dry, friable
moist, slightly sticky and slightly plastic; few faint clay coating on
faces of peds; common very small to large angular gravel of highly
weathered angular rock fragment; very few very fine and fine
vesicular pores; very few very fine and medium roots; moderately
acid (field pH 6.0).
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Soil name
Classification
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Described by
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Sheet name of topographic map :
Map sheet number

Landform
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2. Surrounding landform
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Parent material
Drainage

Permeability

Runoff

Depth of ground water
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Profile description
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LANDSLIDES 2

LS-2

. Typic Palehumult
. 24" April 2007
: Somchai Anusontpornperm, Thitichaya Tongsiri, Naruemol

Wasuwan, Kamolwan Laopoolkit, Wittaya Jindaluang, Napaporn
Panyachai, Nakkarin Sobprasonk and Naruenatre Kiatsuemkajorn

: Secondary forest area opposite plot 2000, Tambon Mon Pin,

Amphoe Fang, Changwat Chiangmai

. Approximately 1,483 m (MSL)

Amphoe Fang

: 4848V Co-ordinate: 47Q 0504814 UTM: 2202792

. Upper middle valley side slope of the upper middle part of spur
. Very steep
: 75% (aspect: 119°NW Azim.)

: Secondary forest mianly bushes and some weeds with remnant of

dry evergreen tree species

. Approximately 2063.2 mm
. Approximately 17.8 °C

Humid subtropical

: Colluvium mainly derived from slate
: Well drained

Rapid
Rapid
Deeper than 2.0 m at time of sampling

. Class 2

Description

(7.5YR 4/6); clay loam; strong fine and medium subangular blocky

structure; slightly hard dry, firm moist, moderately sticky and very
plastic; common very fine and very few fine vesicular pores; common
very fine, medium and coarse roots; few traces of dead roots; few
traces of charcoal ;very strongly acid (field pH 5.0); clear, smooth
boundary to Btl

(5YR 4/6); clay; strong fine, and medium subangular blocky structure;

slightly hard dry, firm moist, slightly sticky and very plastic; few faint
clay coating on faces of peds; common very fine and very few fine
vesicular pores; many very fine, fine and common medium roots;
strongly acid (field pH 5.5); diffuse, smooth boundary to Bt2

Horizon Depth (cm)
A 0-20
Btl 20-50
Bt2 50-72

(5YR 4/6); clay; strong very fine, fine and medium subangular blocky
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structure; slightly hard dry, friable moist, slightly sticky and very
plastic; common faint clay coating on faces of peds; common very
fine vesicular and few fine single tubular pores; common very fine,
fine and medium roots; strongly acid (field pH 5.5); diffuse , smooth
boundary to Bt3

Bt3 72-96 (5YR 4/6); clay; strong very fine, fine and medium subangular blocky
structure; slightly hard dry, friable moist, moderately sticky and very
plastic; common faint clay coating on faces of peds; many very fine,
few fine vesicular, few very fine and fine single tubular pores;
common very fine, fine and medium roots; very strongly acid (field pH
5.0); gradual, smooth boundary to Bt4

Bt4 96-122 (2.5YR 4/4) (90%) and (10YR 6/8) (10%) weathered rock fabric; clay;
moderate very fine and fine subangular blocky structure; soft dry,
friable moist, moderately sticky and very plastic; common faint clay
coating on faces of peds; many very fine, few fine vesicular, few very
fine and fine single tubular pores; common very fine, fine and
medium roots; common medium angular gravel of highly weathered
slate; moderately acid (field pH 6.0); clear, smooth boundary to Bt5

Bt5 122-148 (2.5YR 4/6) (90%) and (7.5YR 6/5) (10%) weathered rock fabric;
clay; moderate very fine and fine subangular blocky structure; soft
dry, friable moist, moderately sticky and very plastic; common faint
clay coating on faces of peds; few small angular gravel of fresh
quartz; many very fine, few fine vesicular and few fine single tubular
pores; common very fine, fine and medium roots; common medium
angular gravel of highly weathered slate; moderately acid (field pH
6.0); clear, smooth boundary to Bt6

Bt6 148-170 (5YR 4/6) (90%) and (7.5YR 5/8) (10%) weathered rock fabric; clay;
strong fine and medium subangular blocky structure; slightly hard
dry, friable moist, moderately sticky and very plastic; few faint clay
coating on faces of peds; few very fine, very few fine vesicular and
few very fine single tubular pores; few very fine and fine roots;
common medium angular gravel of highly weathered slate;
moderately acid (field pH 6.0); gradual, smooth boundary to Bt7

Bt7 170-200+ (5YR 4/6) (90%) and (10YR 6/8) (10%) weathered rock fabric; clay;
strong fine and medium subangular blocky structure; slightly hard
dry, friable moist, moderately sticky and very plastic; few faint clay
coating on faces of peds; few very fine, very few fine vesicular and
few very fine single tubular pores; few very fine and fine roots;
common medium angular gravel of highly weathered slate;
moderately acid (field pH 6.0).
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Elevation

Sheet name of topographic map :

Map sheet number

Landform
1. Physiographic position
2. Surrounding landform
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LANDSLIDES 3

© LS-3

. Typic Hapludalf

. 24" April 2007

: Somchai Anusontpornperm, Thitichaya Tongsiri, Naruemol
Wasuwan, Kamolwan Laopoolkit, Wittaya Jindaluang, Napaporn
Panyachai, Nakkarin Sobprasonk and Naruenatre Kiatsuemkajorn

. Secondary forest area near plot 2000, Tambon Mon Pin, Amphoe
Fang, Changwat Chiangmai

. Approximately 1,512 m (MSL)

Amphoe Fang

. 4848 |1V  Co-ordinate: 47Q 0504833 UTM: 2202992

: upper middle backside slope of shifted mountain
. Very steep
: 85% (aspect: 142°NW Azim.)

: Secondary forest, mianly weeds with bamboo and remnant of dry
evergreen forest tree species

: Approximately 2063.2 mm

. Approximately 17.8 °C

: Humid subtropical

General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water
Erosion

Il Profile description

Horizon Depth (cm)
A 0-20/30
Btl 30-50

: Colluvium over residuum derived from slate
. Well drained

. Rapid

. Rapid

: Deeper than 2.0 m at time of sampling

: Class3

Description

(5YR 3/3) (90%) and (10YR 7/8) (10%) weathered rock fabric; clay
loam; strong very fine and fine subangular blocky partly breaking into
strong very fine granular structure; soft dry, friable moist, moderately
sticky and very plastic; few small angular gravel of slightly weathered
slate; many very fine, few fine vesicular and few very fine dendritic
tubular pores; many very fine, fine and very coarse roots; few traces
of dead roots; moderately acid (field pH 6.0); abrupt, wavy boundary
to Btl

(2.5YR 4/6) (90%) and (10YR 7/8) (10%) weathered rock fabric; clay
loam; strong very fine and fine subangular blocky structure; slightly
hard dry, friable moist, slightly sticky and very plastic; few faint clay
coating on faces of peds; few small angular gravel of slightly
weathered slate; many very fine and few fine vesicular pores; many
very fine, fine and few medium roots; moderately acid (field pH 6.0);
gradual, smooth boundary to Bt2



Bt2

Bt3

BCrt

Crt

50-70

70-100

100-125

125-200+

(2.5YR 4/8) (85%) and (10YR 6/8) (15%) weathered rock fabric; clay;
moderate very fine and fine subangular blocky structure; soft dry,
friable moist, moderately sticky and very plastic; few faint clay coating
on faces of peds and surfaces of weathered rock fragment; many
small and common medium angular gravel of slightly weathered
slate; common very fine vesicular pores; many very fine, few fine and
common medium roots; moderately acid (field pH 6.0); clear, smooth
boundary to Bt3

(2.5YR 4/6) (80%) and (10YR 7/6) (20%) weathered rock fabric; clay;
moderate very fine and fine subangular blocky structure; soft dry,
friable moist, moderately sticky and very plastic; few faint clay coating
on faces of peds and surfaces of weathered rock fragment; many
small and common medium angular gravel of slightly weathered
slate; common very fine vesicular pores; many very fine, few fine and
medium roots; moderately acid (field pH 6.0); clear, smooth boundary
to BCrt

(2.5YR 4/6) (80%) and (10YR 7/6) (20%) weathered rock fabric; clay;
moderate very fine and fine subangular blocky structure; soft dry,
friable moist, moderately sticky and very plastic; few faint clay coating
on faces of peds and surfaces of weathered rock fragment; many
medium and large angular gravel of slightly weathered slate; many
very fine vesicular pores; common very fine and few fine roots; few
small gravel of fresh quartz; moderately acid (field pH 6.0); clear,
smooth boundary to Crt

(2.5YR 4/6) (75%), (10YR 7/6) (20%) weathered rock fabric and
(10YR 2/1) (5%) weathered rock surfaces; clay; mainly retaining rock
structure parting into differentiated weathering of slate; slightly hard
dry, friable moist, moderately sticky and very plastic; few faint clay
coating on faces of peds and surfaces of weathered rock fragment;
many very fine vesicular and very few very fine simple tubular pores;
very few fine roots; few medium dead roots; moderately acid (field pH
6.0).
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LANDSLIDES 4

Information on the site

Profile symbol . LS4

Soil name Do

Classification . Typic Haplohumult

Date of examination . 25™ April 2007

Described by : Somchai Anusontpornperm, Thitichaya Tongsiri, Naruemol

Wasuwan, Kamolwan Laopoolkit, Wittaya Jindaluang, Napaporn

123

Panyachai, Nakkarin Sobprasonk and Naruenatre Kiatsuemkajorn

Location . Natural forest area, Ban Suay Thang, Tambon Mae Ngon,
Amphoe Fang, Changwat Chiangmai

Elevation . Approximately 1,373 m (MSL)

Sheet name of topographic map : Amphoe Fang

Map sheet number . 48481V Co-ordinate: 47Q 0505270 UTM: 2190976

Landform

1. Physiographic position : Upper middle back slope

2. Surrounding landform . Very steep

3. Slope on which profile site  : 85% (aspect: 55°NW Azim.)

Land use . Secondary forest with remnant of dry evergreen forest tree
species and some fast growing trees.

Annual rainfall . Approximately 2063.2 mm

Mean temperature . Approximately 17.8 °C

Climate : Humid subtropical

Others Do-

General information on the soil

Parent material . Colluvium over residuum possibly derived from phyllite
Drainage . Well drained

Permeability . Rapid

Runoff . Rapid

Depth of ground water . Deeper than 2.0 m at time of sampling

Erosion : Class 3

Profile description

Horizon Depth (cm) Description

A 0-29 (10YR 4/4); clay loam; moderate very fine and fine subangular blocky
structure; soft dry, friable moist, moderately sticky and very plastic;
many very fine and fine vesicular pores; many very fine, fine, medium
and coarse roots; very strongly acid (field pH 5.0); clear, smooth

boundary to Btl

Btl 29-46 (7.5YR 4/6) (30%) mixed with (5YR 4/6) (70%); clay; strong fine and
medium subangular blocky structure; slightly hard dry, friable moist,
moderately sticky and very plastic; many prominent clay coating on
faces of peds and pore walls; common dark spots of organic matter
accumulation; many very fine, fine vesicular and few very fine
dendritic tubular pores; common very fine, fine, many medium and



Bt2

Bt3

Bt4

Bt5

Bt6

Bt7

46-68

68-93

93-110/122

122-155

150-170

170-200+

coarse roots; strongly acid (field pH 5.5); clear, smooth boundary to
Bt2

(5YR 4/6); clay; strong fine and medium subangular blocky structure;
hard dry, friable moist, moderately sticky and very plastic; many
prominent clay coating on faces of peds and pore walls; many very
fine, few fine vesicular, few very fine and fine simple tubular pores;
few very fine, fine and many medium roots; few traces of dead roots;
strongly acid (field pH 5.5); gradual, smooth boundary to Bt3

(5YR 5/8); clay; strong medium and coarse subangular blocky
structure; hard dry, firm moist, moderately sticky and very plastic;
many prominent clay coating on faces of peds and pore walls; very
few small angular gravel of highly weathered phyllite; many very fine,
few fine vesicular, few fine simple and few very fine dendritic tubular
pores; few very fine, fine and common medium roots; common traces
of dead roots; strongly acid (field pH 5.5); gradual, smooth boundary
to Bt4

(5YR 5/8) (95%) and (7.5YR 8/1) (5%) weathered rock fabric; clay;
strong fine and medium subangular blocky structure; hard dry, firm
moist, slightly sticky and very plastic; many prominent clay coating on
faces of peds and pore walls; few small angular gravel of slightly
weathered quartz; many very fine vesicular and few very fine
dendritic tubular pores; few very fine, fine and common medium
roots; few traces of dead roots; strongly acid (field pH 5.5); abrupt,
wavy boundary to Bt5

(5YR 5/8) (95%) and (7.5YR 8/1) (5%) weathered rock fabric; clay;
strong fine and medium subangular blocky structure; slightly hard
dry, firm moist, slightly sticky and very plastic; many prominent clay
coating on faces of peds, pore walls and surfaces of rock fragment;
many small and medium angular gravel of slightly weathered quartz
accumulating horizontally; many very fine vesicular and few very fine
dendritic tubular pores; few very fine and medium roots; few traces of
dead roots; very strongly acid (field pH 5.0); abrupt, wavy boundary
to Bt6

(5YR 5/6) (90%) and (7.5YR 8/1) (5%) weathered rock fabric; clay;
strong fine and medium subangular blocky structure; hard dry, firm
moist, slightly sticky and very plastic; many prominent clay coating on
faces of peds, pore walls and surfaces of rock fragment; very few
small angular gravel of slightly weathered quartz; many very fine
vesicular and few very fine dendritic tubular pores; very few very fine
roots; few traces of dead roots; strongly acid (field pH 5.5); gradual,
smooth boundary to Bt7

(2.5YR 5/8) (75%) mixed with (10YR 7/6) (20%) and (7.5YR 8/1)
(5%) weathered rock fabric; strong fine and medium subangular
blocky structure; hard dry, firm moist, slightly sticky and very plastic;
common prominent clay coating of faces of peds and pore walls;
common small and medium angular gravel of slightly weathered
quartz accumulating horizontally and vertically; many very fine
vesicular and few very fine dendritic tubular pores; very few very fine
roots; few traces of dead roots; strongly acid (field pH 5.5).
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Profile symbol

Soil name
Classification

Date of examination
Described by

Location

Elevation

LANDSLIDES 5

LS-5

: Typic Hapludult

. 25" April 2007

: Somchai Anusontpornperm, Thitichaya Tongsiri, Naruemol
Wasuwan, Kamolwan Laopoolkit, Wittaya Jindaluang, Napaporn
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Panyachai, Nakkarin Sobprasonk and Naruenatre Kiatsuemkajorn

Natural forest area, Ban Suay Thang, Tambon Mae Ngon,
Amphoe Fang, Changwat Chiangmai
. Approximately 1,373 m (MSL)

Sheet name of topographic map : Amphoe Fang

Map sheet number

Landform
1. Physiographic position
2. Surrounding landform

3. Slope on which profile site

Land use

Annual rainfall
Mean temperature
Climate

Others

. 48481V  Co-ordinate: 47Q 0505632 UTM: 2192674

: Shoulder valley side slope of the upper part of spur
. Very steep
: 90% (aspect: 183°NW Azim.)

. Secondary forest with remnant of dry evergreen forest species

and some weeds.
: Approximately 2063.2 mm
. Approximately 17.8 °C
Humid subtropical

General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water
Erosion

Profile description

Horizon Depth (cm)

A 0-10

Btl 10-30

: Colluvium over residuum derived from quartzite
: Well drained
Rapid
Rapid
: Deeper than 2.0 m at time of sampling
: Class 3

Description

(7.5YR 4/4) (60%) mixed with (10YR 3/1) (30%) and (7.5YR 5/6)
(10%) mottles; sandy loam; moderately weak very fine, and fine
subangular blocky structure; soft dry, very friable moist, slightly sticky
and slightly plastic; common very fine and few fine vesicular pores;
many very fine, fine and medium roots; strongly acid (field pH 5.5);
clear, smooth boundary to Btl

(10YR 6/8) (20%) mixed with (7.5YR 5/6) (5%); sandy loam;
moderately weak very fine, and fine subangular blocky structure; soft
dry, very friable moist, slightly sticky and moderately plastic; common
faint clay coating on faces of peds, pore wall and clay bridges
between sand grains; few small and medium angular graval of
slightly weathered quartzite; many very fine, few fine vesicular and
few fine simple tubular pores; many very fine, few fine, medium and



Bt2

Bt3

BCrt

Crt

30-57

57-82

82-100/125

125-200+

coarse roots; strongly acid (field pH 5.5); clear, smooth boundary to
Bt2

(10YR 5/8) (80%) mixed with (7.5YR 6/8) (20%); sandy loam;
moderately weak fine, and medium subangular blocky structure; soft
dry, very friable moist, slightly sticky and slightly plastic; many distinct
clay coating on faces of peds, pore wall and bridges between sand
grains; common small and medium angular gravel of slightly
weathered quartzite; many very fine and few fine vesicular pores; few
very fine and fine roots; few traces of dead roots; strongly acid (field
pH 5.5); gradual, smooth boundary to Bt3

(10YR 6/8) (80%) mixed with (7.5YR 6/8) (15%) and (10YR 5/1) (5%)
rock fabric; sandy loam; moderately weak fine, and medium
subangular blocky structure; soft dry, very friable moist, slightly sticky
and non plastic; many prominent clay coating on faces of peds, pore
wall and clay bridges between sand grains; many small and medium
angular gravel of highly weathered quartzite; few very fine vesicular
and few very fine simple tubular pores; very few very fine and
common medium roots; few traces of dead roots; moderately acid
(field pH 6.0); clear, smooth boundary to BCrt

(7.5YR 7/8) (50%) with (10YR 5/1) (40%) rock fabric, (10YR 7/8)
(5%) and (5YR 5/8) (5%) mottles along rock cleavages; sandy loam;
moderately weak fine, and medium subangular blocky and half of the
horizon retaining original rock structure; soft dry, very friable moist,
non sticky and non plastic; many prominent clay coating on faces of
peds, pore walls and clay bridges between sand grains; few very fine
vesicular pores; very few very fine, common medium and coarse
roots; few traces of dead roots, a large hole of beaver nest;
moderately acid (field pH 6.0); clear, smooth boundary to Crt

(7.5YR 6/8) (30%) with (10YR 5/1) (60%) rock fabric, (10YR 7/8)
(5%) and (5YR 5/8) mottles along rock cleavages; sandy loam;
mainly retaining rock structure; soft dry, very friable moist, slightly
sticky and moderately plastic; many prominent clay coating on faces
of peds, pore wall and clay bridges between sand grains; few very
fine vesicular pores; very few very fine and few medium roots;
strongly acid (field pH 5.5).
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Information on the site

Profile symbol

Soil name
Classification

Date of examination
Described by

Location

Elevation

Sheet name of topographic map :

Map sheet number

Landform
1. Physiographic position
2. Surrounding landform

3. Slope on which profile site

Land use

Annual rainfall
Mean temperature
Climate

Others

LANDSLIDES 6

: LS-6

. Typic Haplohumult

. 25" April 2007

: Somchai Anusontpornperm, Thitichaya Tongsiri, Naruemol
Wasuwan, Kamolwan Laopoolkit, Wittaya Jindaluang, Napaporn
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Panyachai, Nakkarin Sobprasonk and Naruenatre Kiatsuemkajorn

: Natural forest area, Ban Suay Thang, Tambon Mae Ngon,
Amphoe Fang, Changwat Chiangmai

. Approximately 1,623 m (MSL)

Amphoe Fang

© 4848 IV Co-ordinate: 47Q 0505346 UTM: 2195394

. Upper middle backside slope
. Very steep
: 95% (aspect: 340°NW Azim.)

. Secondary forest with remnant of dry evergreen forest species

and some weeds.
: Approximately 2063.2 mm
. Approximately 17.8 °C
: Humid subtropical

General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water
Erosion

Il Profile description

Horizon Depth (cm)
A 0-20
Btl 20-42
Bt2 42-63

: Colluvium over residuum derived from slate
. Well drained

. Rapid

. Rapid

: Deeper than 2.0 m at time of sampling

: Class 3

Description

(10YR 2/1); sandy loam; moderately very fine and fine subangular
blocky mixed with strong fine and medium granular structure; soft
dry, very friable moist, slightly sticky and slightly plastic; many very
fine and fine vesicular pores; many very fine, fine and medium roots;
few small angular gravel of weathered slate; moderately acid (field
pH 6.0); abrupt, smooth boundary to Btl

(10YR 3/2) (95%) with (5YR 5/6) (3%) and (2.5Y 5/1) (2%) rock
fabrics; sandy loam; moderately very fine, and fine subangular blocky
structure; soft dry, very friable moist, slightly sticky and plastic; few
faint clay coating on faces of peds; common very fine and few fine
vesicular pores; many very fine, fine and medium roots; common
small angular gravel of weathered slate; moderately acid (field pH
6.0); gradual, smooth boundary to Bt2

(10YR 4/3) (80%) with (10 YR 8/1) (15%) weathered rock fabric and



Bt3

BCrt

Crt

63-94

94-140

140-200+

(5YR 4/4) (5%) rock surface; slightly stony sandy loam; moderately
very fine, fine and medium subangular blocky structure; soft dry, very
friable moist, slightly sticky and moderately plastic; few faint clay
coating on faces of peds and pore walls; many very fine, few fine
vesicular and few very fine simple tubular pores; many very fine and
fine roots; common small and medium boulders of weathered slate;
very strongly acid (field pH 4.5); gradual, smooth boundary to Bt3

(10YR 5/4) (80%) with (10YR 5/1) (20%) rock surface; stony sandy
loam; moderately very fine, and fine subangular blocky structure; soft
dry, very friable moist, slightly sticky and moderately plastic; few faint
clay coating on faces of peds and rock fragment surfaces; many very
fine and fine vesicular pores; common very fine and medium roots;
common small and medium boulders of weathered slate; very
strongly acid (field pH 5.0); abrupt, smooth boundary to BCrt

(10YR 7/6) (70%) with (5 YR 7/2) (10%) weathered rock fabric and
(7.5YR 6/6) (20%) rock surface; very stony; sandy loam; weak fine,
and medium subangular blocky partly retaining rock structure; soft
dry, very friable moist, slightly sticky and moderately plastic; few faint
clay coating on faces of peds, rock fragment surfaces and clay
bridges between sand grains; common very fine and fine vesicular
pores; few very fine and fine roots; many fine to large angular gravel,
pebbles and boulders of weathered slate; very strongly acid (field pH
5.0); abrupt, smooth boundary to Crt

(10YR 7/4) (5%) mixed with (L0YR 7/8) (5%) with (7.5 YR 8/6) (60%)
rock fabric (5YR 5/6) and (5YR 5/6) (30%) rock surface; mainly
retaining original rock structure; soft dry, very friable moist, slightly
sticky and moderately plastic; few faint clay coating on faces of peds,
rock fragment surfaces and clay bridges between sand grains;
common very fine and fine vesicular pores; few very fine roots; very
strongly acid (field pH 4.0).
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v ] [ £4
M3HWINT 1 Joyadnmglemavesusnuiiimsdne masawail 2532-2549

) QUNY (PIrHALTYA) AN uTng (%) Ysnaniu
o Qg Mge mAs gaga diga mae (adns)
UNIIANY 21.3 43 12.8 85.5 42.0 63.7 22.9
ANATUT 23.1 5.6 143 835 371 603 22.1
Juaw 259 9.1 17.5 88.4 37.4 62.9 35.6
LUYIYU 27.6 12.3 19.9 83.6 36.7 60.1 74.8
NHHNIAY 25.7 15.5 20.6 82.8 47.4 65.1 246.8
ﬁqmﬂu 24.6 16.9 20.8 81.3 54.8 68.1 232.7
NINQINY 24.0 17.0 20.5 88.5 64.4 76.4 303.5
LRGN 23.5 16.9 20.2 86.4 66.6 76.5 418.6
ARt 23.6 15.9 19.7 86.8 63.1 74.9 365.8
fany 22.7 14.1 18.4 85.6 62.2 73.9 243.0
Wi]ﬁ%ﬂ']ﬂu 21.2 9.9 15.5 83.6 54.5 69.0 71.4
FUNAY 19.5 6.3 12.9 85.5 52.8 69.2 26.2
33U 282.6 143.9 213.2 1,021.5 618.9 820.2 2,063.2
Lﬂa'il 23.6 12.0 17.8 84.7 51.3 68.0 173.7

N3: A0ITIAYATHAID VI (2532-2549)
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Profile Horizon Depth Sand Silt Clay Particle size class Bulk Hydraulic conductivity Plasticity (%)
g kg_1 density coefficient index
(cm) USDA Grading (Mg m>) (cm hr')
uSnai 1 @eew 1): Typic Hapludult
LS-1 A 0-20 113.9 442.0 4441 Clay 1.23 1,243.7 23.84
Btl 20-48 119.9 498.4 381.7 Silty clay loam 1.34 3,121.6 11.66
Bt2 48-72 124.4 475.3 400.3 Silty clay 1.06 4,061.4 29.78
Bt3 72-101 184.4 447.2 368.5 Silty clay loam 1.12 1,926.4 15.89
Bt4 101-128 274.5 416.0 309.5 Clay loam 1.06 - 15.65
Bt5 128-153 268.7 388.7 342.6 Clay loam 1.12 - 14.00
Bt6 153-181 230.9 441.3 327.8 Clay loam 1.23 - 9.70
Bt7 181-200+ 328.7 248.3 423.0 Clay 1.07 - 19.01
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MSWUINN 2 (710)

Profile Horizon Depth Sand Silt Clay Particle size class Bulk Hydraulic conductivity Plasticity (%)
g kg_1 density coefficient index
(cm) USDA Grading (Mg m>) (cm hr')
“]J?L’Jm‘ﬁ' 2 (Waou 2): Typic Palehumult
LS-2 A 0-20 101.6 401.0 497.5 Clay 1.04 244.1 19.50
Btl 20-50 58.5 386.9 554.6 Clay 1.06 4,107.6 13.89
Bt2 50-72 46.3 275.1 678.7 Clay 0.97 2,468.7 17.56
Bt3 72-96 40.3 272.5 687.2 Clay 0.87 3,194.8 29.99
Bt4 96-122 49.9 274.3 675.9 Clay 0.89 - 21.10
Bt5 122-148 68.5 298.2 633.4 Clay 1.02 - 29.41
Bt6 148-170 67.7 125.3 806.9 Clay 1.06 - 25.75
Bt7 170-200+ 85.3 314.4 600.3 Clay 1.23 - 37.43
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MSWUINN 2 (710)

Profile Horizon Depth Sand Silt Clay Particle size class Bulk Hydraulic conductivity Plasticity (%)
( g kg_1 ) density coefficient index
(cm) USDA Grading (Mg m>) (cm hr')
“]J?L’Jm‘ﬁ' 3 (Waou 3): Typic Hapludalf
LS-3 A 0-20/30 277.1 418.7 304.1 Clay loam 0.95 3,674.0 36.87
Btl 30-50 258.0 384.6 357.4 Clay loam 1.07 1,813.9 18.46
Bt2 50-70 174.2 448.4 377.4 Silty clay loam 1.06 739.8 15.69
Bt3 70-100 258.2 348.7 393.1 Clay loam 1.22 1,026.9 18.67
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MSNUINN 2 (710)

Profile  Horizon Depth Sand Silt Clay Particle size class Bulk Hydraulic conductivity Plasticity
g kg_] density coefficient index
(cm) USDA Grading (Mg m>) (cm hr'")
WS 4 (fineu 4): Typic Haplohumult
LS-4 A 0-29 156.8 413.0 430.2 Silty clay 0.65 1,916.9 17.62
Btl 29-46 159.9 241.2 598.9 Clay 1.02 845.2 15.35
Bt2 46-68 169.5 352.9 477.6 Clay 1.15 327.4 18.78
Bt3 68-93 176.9 391.7 431.5 Clay 1.49 69.2 15.52
Bt4 93-110/122 184.2 430.7 385.0 Silty clay loam 1.48 - 25.30
Bt5 122-150 307.2 368.3 324.5 Clay loam 1.53 - 14.55
Bt6 150-170 317.5 387.0 295.5 Clay loam 1.57 - 14.55
Bt7 170-200+ 321.7 392.8 285.5 Clay loam 1.48 - 20.62
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MSEUINN 2 (91D)

Profile Horizon Depth Sand Silt Clay Particle size class Bulk Hydraulic conductivity Plasticity
g kg_1 density coefficient index
(cm) USDA Grading (Mg m>) (cm hr')
‘]J?L’m‘lﬁ 5 (Naou 5): Typic Hapludult
LS-5 A 0-10 614.4 191.0 194.6 Sandy loam 1.08 757.1 12.62
Btl 10-30 619.6 180.9 199.5 Sandy loam 1.23 683.0 3.62
Bt2 30-57 658.8 109.0 232.1 Sandy clay loam 1.48 365.6 0.00
Bt3 57-82 642.5 175.7 181.8 Sandy loam 1.49 178.4 6.60
BCrt 82-100/125 621.1 126.0 252.9 Sandy clay loam 1.67 - 3.34
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MSEUINN 2 (91D)

Profile Horizon Depth Sand Silt Clay Particle size class Bulk Hydraulic conductivity Plasticity
( g kg_1 ) density coefficient index
(cm) USDA Grading (Mg m>) (cm hr')
U?L’Jﬂ!‘ﬁ 6 (WADY 6): Typic Haplohumult
LS-6 A 0-20 577.0 98.4 324.6 Sandy clay loam 1.20 586.9 12.07
Btl 20-42 520.9 225.7 2534 Sandy clay loam 1.14 1,232.3 21.28
Bt2 42-63 526.4 203.9 269.8 Sandy clay loam 1.22 1,162.8 12.13
Bt3 63-94 487.3 234.1 278.6 Sandy clay loam 1.28 880.5 15.99
BCrt 94-140 530.9 216.5 252.7 Sandy clay loam - - 6.94

sel
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Profile Horizon  Depth pH OM Extractable base Sum Extr. CEC BS
code H,0 KCl Ca Mg Na K bases acidity bysum by NH,OAc by sum
(cm) (gkg) ( cmol kg ) ()

u?nm‘ﬁ 1 (WaoU 1): Typic Hapludult

LS-1 A 0-20 4.7 3.8 38.67 1.04 0.22 0.55 0.25 6.28 21.14 21.14 18.40 22.90
Btl 20-48 4.6 3.7 12.34 0.75 0.11 1.27 0.12 7.79 9.49 9.49 6.62 45.07
Bt2 48-72 4.9 3.7 6.54 0.62 0.09 0.93 0.09 7.37 10.58 10.58 10.60 41.06
Bt3 72-101 5.0 3.6 4.56 0.75 0.14 1.23 0.10 6.44 12.63 12.63 12.61 33.78
Bt4 101-128 5.4 3.7 3.75 0.46 0.07 1.10 0.11 7.36 11.54 11.54 26.74 38.94
Bt5 128-153 5.4 3.5 3.98 0.47 0.13 0.39 0.09 431 12.71 12.71 14.23 25.32
Bt6 153-181 4.5 3.7 2.63 0.31 0.09 0.36 0.09 3.83 13.75 13.75 14.69 21.79
Bt7 181-200+ 4.7 3.7 3.75 0.42 0.19 1.41 0.12 2.92 15.68 15.68 13.72 15.70
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MSWUINN 3 (710)

Profile Horizon  Depth pH OM Extractable base Sum Extr. CEC BS
code H,0 KCl Ca Mg Na K bases acidity bysum by NH,OAc by sum
(cm) (gkg) cmol kg’ ) ()
u?nm‘ﬁ 2 (ﬁﬂﬂu 2): Typic Palehumult
LS-2 A 0-20 5.7 4.0 85.52 2.00 0.98 0.52 0.50 4.00 40.95 40.95 45.65 8.90
Btl 20-50 4.6 3.7 41.64 1.15 0.19 1.26 0.12 2.72 18.02 18.02 17.69 13.11
Bt2 50-72 5.2 4.0 18.79 0.98 0.07 1.38 0.09 2.52 16.85 16.85 15.69 13.01
Bt3 72-96 5.2 4.3 10.34 0.91 0.07 0.89 0.07 1.94 13.67 13.67 13.55 12.43
Bt4 96-122 5.4 4.1 7.88 0.73 0.08 0.32 0.07 1.20 12.71 12.71 5.24 8.63
Bt5 122-148 5.4 4.1 7.57 0.58 0.06 0.61 0.07 1.32 11.62 11.62 20.24 10.20
Bt6 148-170 5.4 4.0 3.93 0.45 0.09 0.70 0.06 1.30 6.38 6.38 12.96 16.94
Bt7 170-200+ 5.4 4.0 3.24 0.45 0.15 0.50 0.07 1.18 10.51 10.51 5.74 10.10
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MSWUINN 3 (710)

Profile Horizon  Depth pH OM Extractable base Sum Extr. BS
code H,0 KCl Ca Mg Na K bases acidity bysum by NH,OAc by sum
(cm) (gkg) ( cmol kg (%)

u?nm‘ﬁ 3 (Waou 3): Typic Hapludalf

LS-3 A 0-20/30 5.9 4.4 82.76 39.35 15.71 14.45 1.13 70.63  29.28 29.28 44.60 70.69
Btl 30-50 5.4 4.0 33.73 57.28  23.82 18.13 0.23 99.46  18.90 18.90 36.12 84.03
Bt2 50-70 5.6 4.0 20.58 63.68 19.27 15.90 0.30 99.14  18.97 18.97 33.19 83.94
Bt3 70-100 53 3.5 7.89 61.23 15.73 21.60 0.20 98.75  16.81 16.81 30.14 85.45

8el



MSWUINN 3 (710)

Profile Horizon Depth pH OM Extractable base Sum Extr. CEC BS
code H,0 KCl Ca Mg Na K bases acidity bysum by NH,OAc by sum
(cm) (gkg) cmol kg’ ) ()
u?nm‘ﬁ 4 (WADU 4): Typic Haplohumult
LS-4 A 0-29 4.5 3.8 63.42 0.21 0.13 1.26 0.30 1.90 25.99 25.99 19.72 6.81
Btl 29-46 4.8 3.7 27.83 0.23 0.09 1.20 0.23 1.76 13.68 13.68 13.41 11.40
Bt2 46-68 4.5 3.6 11.94 0.14 0.06 0.36 0.13 0.69 9.36 9.36 9.49 6.86
Bt3 68-93 4.8 3.6 9.34 0.11 0.04 1.05 0.08 1.27 2.11 6.25 6.23 37.55
Bt4 93-110/122 5.0 3.6 6.18 0.23 0.05 0.53 0.08 0.89 3.14 2.11 6.49 22.10
Bt5 122-150 5.1 3.9 3.90 0.11 0.03 1.25 0.07 1.46 1.06 3.14 6.73 57.95
Bt6 150-170 53 39 2.71 0.12 0.02 0.97 0.06 1.16 6.28 1.06 5.25 15.59
Bt7 170-200+ 5.2 3.9 2.60 0.13 0.02 0.95 0.05 1.15 6.28 7.43 4.75 15.47
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MSWUINN 3 (710)

Profile Horizon Depth pH OM Extractable base Sum Extr. CEC BS
code H,0 KCl Ca Mg Na K bases acidity bysum by NH,OAc by sum
(cm) (gkg) ( cmol kg ) ()

u?nm‘ﬁ 5 (Waou 5): Typic Hapludult

LS-5 A 0-10 4.5 3.8 49.07 0.14 0.20 0.42 0.32 1.08 18.78 18.78 13.67 5.44
Btl 71.9.-30 4.9 3.6 10.53 0.18 0.19 0.93 0.28 1.59 11.54 11.54 11.92 12.11
Bt2 30-57 5.1 3.6 4.26 0.20 0.12 1.51 0.12 1.94 3.15 3.15 5.74 38.12
Bt3 57-82 4.9 3.6 5.20 0.12 0.05 1.03 0.13 1.33 1.05 1.05 6.24 55.78
BCrt  82-100/125 4.8 3.6 2.69 0.13 0.04 0.24 0.09 0.50 2.09 2.09 6.48 19.29
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MSWUINN 3 (710)

Profile Horizon Depth pH OM Extractable base Sum Extr. BS
code H,0 KCl Ca Mg Na K bases acidity bysum by NH,OAc by sum
(cm) (gkg) ( cmol kg ) (%)
u?nm‘ﬁ 6 (WAOU 6): Typic Haplohumult
LS-6 A 0-20 5.5 3.8 58.76 3.87 0.48 1.39 0.99 6.72 18.94 18.94 25.13 26.19
Btl 20-42 4.9 3.7 35.18 1.04 0.29 1.55 0.83 3.70 18.95 18.95 19.67 16.33
Bt2 42-63 4.9 3.6 19.31 0.59 0.29 1.05 0.42 2.35 13.68 13.68 12.24 14.66
Bt3 63-94 5.1 3.7 9.31 0.52 0.20 1.14 0.39 2.25 6.25 6.25 11.16 26.46
BCrt 94-140 5.1 3.7 7.16 0.23 0.14 0.75 0.32 1.44 3.16 3.16 8.72 31.33
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MIINUINN 5 IWUATUNITNIOUAU (Erosion classes)

Qe

1 Ysnamsgaydenihan
1 qiggﬁﬂci?uﬁu A<20%
2 qﬂujg?msf?uﬁu A 20-75 %
3 qﬂujg?msf?uﬁu A>75%

4
v

4
4 gadeduau A vua age1gydedu B n3o C Ae




v A
MIWUINT 6 MIUUINGUVOUTIOAU

143

o A @ A2 A a o
fiSania 1l FoFUVOUUDAUKAN
J J
AUNI Y DN oo 180A WINNTIeBHAM 9 FWANTIEHETVVINDINTBALIDEANN
(sandy) HazNI U UANIUDINTwazB eI UALT I
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MIINUINT 7 Tasiaae o Ny lumsidssiuseduanianianil (Land Classification

Division and FAO Project Staff, 1973)

1. ﬂﬁﬁ?&ﬂﬂlﬁ]\‘lau (Soil reaction), pH @u:d=1:1)
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AU (rating)

=)
Qe

¢ (range)

Lﬂuﬂm;uma (ultra acid)
Lﬂuﬂiﬂ%ﬂll”lﬂ (extremely acid)
Wunsadn (very strongly acid)

[ ! .

1Wunsaun (strongly acid)
{1un5ANA19 (moderately acid)
[unsaaniios (slightly acid)
unas (neutral)

<3| ' ' . .
11UA1980U (mildly alkaline)
Lﬂudnﬂwuﬂmq (moderately alkaline)
Wuaraun (strongly alkaline)

ﬁJ UAIA (extremely alkaline)

<35

3.5-45

4.5-5.0

5.1-5.5

5.6-6.0

6.1-6.5

6.6-7.3

7.4-7.8

7.9-8.4

8.5-9.0

>9.0

2. Sum%im; (organic matter) (% organic carbon x 1.724)

AU (rating)

Wee (range) (g kg D)

G‘%mm (VL)
(L)
AoUTIAT (ML)
1hunae (M)
ADUN 9GS (MH)
a3 (H)

N (VH)

<5

5-10

10-15

15-25

25-35

35-45

> 45




3. 9315 08azANNDNAILA (base saturation percentage)

LAl (rating) nae (range) (%)
&1(L) 5-10
1una1s (M) 15-25
a9 (H) 35-45

4. anuuani)asuuan lesou (CEC)
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FZA1 (rating) nee (range) (cmol kg _])

G‘%mm (VL) <3
f ) 35
Aput1ad (ML) 5-10
1una1s (M) 10-15
ADUN G (MH) 15-20
q9 (H) 20-30
70 (VH) > 30
5.ﬂ§mmdwmuﬁﬁﬁﬂ"lﬁ (extractable bases) (NH,OAc)
F2A1 (rating) nee (range) (cmol kg _1)

Extr. Ca Extr. Mg Extr. K Extr. Na Extr. Base
&0 (VL) <2.0 <0.3 <0.2 <0.1 <2.6
Gi? (L) 2-5 0.3-1.0 0.2-0.3 0.1-0.3 2.6-6.6
1thunan (M) 5-10 1.0-3.0 0.3-0.6 0.3-0.7 6.6-14.3
a3 (H) 10-20 3.0-8.0 0.6-1.2 0.7-2.0 14.3-31.2
70 (VH) >20 > 8.0 >1.2 >2.0 >31.2
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ﬂ"liNN‘H'Jﬂﬁ 8 NUNMTULNTEAVUANUHUUUUUDIAY

52A (rating) W (range) (1WANZATUADQALIARILAT )
1 (L) <12
AoUTIR1 (ML) 12-1.4
1thunae (M) 1.4-1.6
ADUA19G (MH) 1.6-1.8
44 (H) 1.8-2.0
qaun (VH) >2.0

N7 19A3I9Y (2529)

~ ¢ ' o 3 A o Y
MININUINN 9 Lﬂﬂl“ﬂﬂWiLL‘U\ﬁZﬂ‘Uﬂ’J"ﬁJLﬂuﬂﬁ@Wlﬁﬂﬂulﬂ

F2A1 (rating) e (range) (cmol kg _1)
1 (L) <10
AOUTIAT (ML) 1.0-2.0
1hunan (M) 2.0-5.0
ADUA 9GS (MH) 5.0-10.0
a4 (H) 10.0-20.0
N (VH) >20.0

N1 - WaAIIRY (2529)
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v Y Y v Y
MIWUINT 10 FAUFUVBIMTMNATUNIVIAUDNAIAIBUN

52A (rating) manmiini s AusuR g (cm/hr)

AT (very slow) <0.125

1 (slow) 0.125-0.50

#11unag (moderately slow) 0.50-2.00

11119 (moderate) 2.00-6.25

ﬁ’aﬂwuﬂmq (moderately rapid) 6.25-12.50

59 (rapid) 12.50-25.00

59170 (very rapid) >25.00

131 : O’Neal (1952)
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