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Old Geographic data
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Old Geoligical data
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DEM in Geology
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GIS data base creation

FID Shape | OBJECTID Method Sample_N Reference Year Materials Age_Ma POINT_X POINT_Y
130 Point 131 Ar/Ar 0BS1 LeBourdonec et al., 2012 2012 2.79%0.06 [405359.4274|4595139.811
131 Point 132 Ar/Ar DL DeLumley et al., 2002 2002 1.81+0.05 | 445230.8622 | 4578563.305
133 Point 134 Ar/Ar SB Schminke, Van den Bogaard, 1995 1995 1.95+0.22 | 445330.121 |4578516.984
135 Point 136 Ar/Ar SAM92 Messager et al., 2013 2013 0.315+0.02|395343.1838|4595034.152
136 Point 137 Ar/Ar SAM97 Messager et al., 2013 2013 0.23+0.04 [397630.0948 [ 4591243.767
137 Point 138 Ar/Ar BORD-C Messager et al., 2013 2013 0.19+0.02 [391899.5799 [ 4600159.909
138 Point 139 Ar/Ar OROZ4 )\ etal, 2011 2011 1.77+0.02 [432930.4903 | 4575408.44
139 Point 140 Ar/Ar OROZ6 M etal., 2011 2011 1.8320.02 [432996.6628|4575368.736
140 Point 141 Ar/Ar SR-16 Caccavari et al., 2014 2014 1.7320.03 [356476.4826|4598081.029
152 Point 153 Ar/Ar OBS 1 Le Bourdonnec et al., 2012 2012 Rhyolite 2.84 Ma |405706.4088|4595701.137
153 Point 154 Ar/Ar OBS 6 Le Bourdonnec et al., 2012 2012 Rhyolite 2.73 Ma |406142.4181|4594829.907
154 Point 155 Ar/Ar OBS 4 S. Nomade et al., 2015 2015 2.67 Ma |406190.3159|4594658.644
156 Point 157 Ar/Ar TS 01-08 S. Nomade et al., 2015 2015 Basalt 2.32 Ma |429010.7745|4610949.406
158 Point 159 Ar/Ar TS 01-09 S. Nomade et al., 2015 2015 2.17 Ma | 439966.303 |4614224.432
163 Point 164 Ar/Ar OROZ 06 )\ etal, 2011 2011 Baslat 1.83 Ma |433021.7809|4575476.791
o 164 Point 165 Ar/Ar OROZ 04 M etal., 2011 2011 Basaltic Trachy-Andesite | 1.77 Ma | 432740.829 |4575207.875
~ 165 Point 166 Ar/Ar TS02-08 S. Nomade et al., 2015 2015 Basaltic Trachy-Andesite | 1.52 Ma |428869.2231|4610704.887
168 Point 169 Ar/Ar SAM 10-01 S. Nomade et al., 2015 2015 Andesite 1.08 Ma | 395684.3403 | 4602023.094
] 176 Point 177 Ar/Ar BORD-C1 Messager et al., 2013 2013 Dacite/Rhyolite 189 ka [392829.9197|4600268.951
198 Point 199 Ar/Ar AM11-1 Ritz and et. 2015 2015 Dolerithic Basalt 2.09+0.05 | 398536.6583 | 4537025.233
201 Point 202 Ar/Ar Fill 2016 Yer-Leninakan tuff 0.6 397612.6516|4467337.144
~ 202 Point 203 Ar/Ar AR-08-29 Marc Hassig 2013 2013 Amphibole 175.8+-3.9|393880.5523 | 4541842.166
A ! i >
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' & / Genesis
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2 \ i Type
alphal agel sub_index1 | sup_index1 LEG Shape__ . ;
ngth "™
al,pl Q 4 <Null> /Alluvia, diluvia, eluvia, proluvia deposits, pebble, sand, sandy-loam, [9287.5 LS N a m e
loam, rubble 637 5 i
of Q 1 a /Andesite-basalts and andesites of Jermuk plateau volcanoes (first | 88854. n
flow) 793 \
of Q 1 b /Andesite-basalts and andesites of Jermuk plateau volcanoes 1552.0 #
(second flow) 978 i 4
of Q 2 2 |Andesite-basalts of Muradsar and Karmirgluh volcanoes 14(;31.:8" f v p ¥ '
tr Q 4 2 Calcareous tuffs (travertines) 3409.4 A
58
134 Pg 2 3 Diorites 3168.3¢
156 b
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793 \ . ; l’f‘l
v6 Pg 3 3 Gabbro diorite 1651.0¢ |/ v, Ie8 :
11 |4 g
<Null> Pg 2 2a Tuff-aleurovoliths, tuff-sandstones, tuff-conglomerates with pades 2815.0¢ A {
of andesite-basalts and andesites 92 g




Digitization, field correlation, mapping data

HrxeHepHo-2e0/102UYECKas Kapma ononiHeeo20
yvacmxa Azapyun Ha nepuod 20082. (M 1:2 000)

Data field correction




Landslides Research
Factor of Slope Damage GIS modeling
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3D Factor of stability of Landslides
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KoHmyp 0noA3HeBoro meaa p.Arcmes
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xanoromso Haghartcin Landslide
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wiror wware
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Tumanyan landslide




Zoning of geological hazard
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Borehole Generator ¥2.0 )

From Shapefile |Manualy I

Select a Layer:

I Well_points LI
Longitude {x) field: I POINT_X Zl
Latitude (y) field: | POINT_Y _:j
Elevation: | POINT_Z ﬂ
Length of the borehole: l Depth Z|
Azimut: | Azimut_int =l
Depth Angle: | Angle_inte Zl

Output Geometry Parameters

Type Interval For Points Interval for Polyling
Start at: 0.5 Start at: 0.5
IV points | Polyline —
Intervals: 1 Intervals: 1
QK | About I Cancel

Application of 3D
borehole

Borehole Generator ¥2.0 i

From Shapefile Manualy |

Table: | Sheeti
— Fields to involve

Led Lo

_:_I From: From
To: To
Longitude (x) field: | 8547545

Elevation:

|
|
|

Latitude (y) field: | 4578542
|
Azimut: I
|

Depth Angle:

1650

23

45

Planing and draw 3D Borehols

x|

Qutput Geometry Parameters

Type Interval for Points —— — Interval for Polyline
Start at: 0.5 Start at: 0.5
¥ points | Polyline
Intervals: 1 Intervals: | 1
OK About Cancel




Result of driling survey




Modeling erosion risk and Sensitivity model

Calculation Stages

Create DEM (Slope, Aspect)

Remote sensing process (NDVI, SAVI)

RUSLE calculation (K, C, R, LS factors)
Susceptibility to Erosion Index (SEl)

Pasture Degradation Index (PDlI)

Pasture Management Recommendation (PMU)



Sensitivity model in GIS
Model Builder

Input community boundary features
I Borders\Lusagyugh_Border
Input pasture boundary features

| Pastur\Lusagyugh_Pastur

Input Soil feature

| Aragats_Soil

linear coefficients. a for annual presipitation
|0.278

linear coefficients ¢ for annual presipitation
{30.25

linear coefficients. a for monthly presipitation
{0.025

linear coeffidents.c for monthly presipitation
|28.14

Input topography contour features

| Topography

Input image Sun elevation

( W )

@rec o

66.01477417

/.,

&

@rec

Input near infrared band image
| LC09.05.2014\LC81700322014160LGN0O0_B5.TIF _:] @
Input red band image
| LC09.05.2014\LC81700322014160LGN0O0_B4.TIF ;]
Output Management Recommendation.shp

C:\Aragatc_grioutput\mu.shp @
Output Susceptibility to Erosion Index (SEI) raster

C:\Aragatc_gr\output\sei @
Output Pasrure Degradation Index (PDI) raster

C:\Aragatc_gr\output\pdi

oo
@

Hw-l-tl‘.] 4 1-0-6‘0-!+0<4£’ l'

-

Lusagyugh Community e | e | P | (e




Classification of Elevation, Slopes and Aspects

1,000 0 1,000 %
Meter$ »
3

I North (0-225)

[T Northeast (22.567.5)
[ | East(675-1125)
[0 southeast (1125-157.5)
[ ] south (157.5-2025)
I southwest (2025247 5)
I veest (247 5-292.5)
B Northwest (292 5-337.5)
I Nortn (337 5-360)

Legend
<VALUE> I
[ 0.133767098 - 4.704014857

(I 4.704014858 - 8.845801888
] 8845801889 - 12.84476868
[] 1284476869 - 16. 70001522
[ 16.70001523 - 20.12860104
[ 20.12860105 - 23.27064638
[ 2327064639 - 26.41269171
I 26 41269172 - 29 55473704
I 2955473705 - 3655292892




Atmospheric Correction of MS Bands by using ArcGIS

* |n ArcGIS raster calculator:
(0.00002 * "%B5_clip%" - 0.1) / Sin(Float (%Input image Sun elevation%))




Normalized Difference Vegetation Index (NDVI)
Soil Adjusted Vegetation Index (SAVI)




Calculation of Degradation



K factor

RUSLE model

| Lusagyugh Border




K factor
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Calculation of RUSLE

Legend
Output RUSLE raster

lue
s High © 115.327

w0

R factor

14.05.2014

LS factor

RUSLE t/ha per year

47.767t/ha per year



Susceptibility to Erosion Index

Legend

Management Units (MU)
[{EE o
Pasture Manag o4
ji] oia
B

Legend

Pasture Degradation
. Index (PDI)




GIS in GEOARCHAEOLOGICAL
RESEARCH

W LAFI T

HAGHTANAK-3 OPEN-AIR STE.LONGITUDINAL SECTION

Legend

rated in result of last years excavations

including pieces of different sediments from lower stratums (cultivated soil)
1 brown aleurite with fine sand including limited humus (heavily modified paleosoil)
/n loam including very limited humus, low carbonated (heavily modified paleosoil)
| /n aleurite with fine sand, carbonated (heavily modified paleosoil)

| brown aleurite including limited fine sand (aeolian sediments)

brown aleurite with fine sand partly including clayey sediments, heavily carbonated (Cryogenic changed paleosoi
ﬁam carbonated (heavily modified paleosoil)

/n aleurite including fine sand, Cryogenic changed and carbonated (heavily modified paleosoil)

wvn aleurite including limited fine sand and very limited sub-angular debris, heavily carbonated (aeolian sediments)

brown alluvial small pebbles with sub-arounded debris including fine sand silt and big andesite-basaltic blocs, he
>olluvial deposits)
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Thank you

armgeology@gmail.com

Laboratory of Geodynamic and Geological hazardous
of Institute of Geological Sciences of NAS RA



