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1.1 - Introduction

Under the guidance of the Custodian of the Two Holy Mosques King Salman
bin Abdul Aziz and his Crown Prince Mohammed bin Salman bin Abdul Aziz, the
Emirate of Assyr Province in collaboration with King Khalid University launched a
public awareness campaign to inform citizens and residents of all ages on the
importance of national heritage. In fact, this campaign including museums
archaeological monuments as well as historical values and practices. Therefore, the
main objective of this program is to involve the public in the protection of natural
resources and archaeological assets in all provinces of Saudi Arabia. Moreover, the
Saudi authorities aim to spread a true culture of heritage awareness by shaping the
public perception of Saudi Arabia's history and instilling new concepts of Saudi

identity and values. Through openness to the regional environment, King Khalid
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University strives to present this project in line with the programs of activities and
events, especially to highlight the main elements of the national heritage, focusing
on the importance of protecting and improving its use. In this context, heritage
information disseminated through a variety of channels, including traditional means
of communication and dissemination of cultural publications, periodicals of public
interest and social media, which made available to the beneficiaries of domestic

tourism citizens and residents in national events and other celebrations.

This technical report includes the survey method of the archaeological site of
Jerash, which is located in the governorate of Ahad Rufaydah near Khamis Mushayt
municipality, which is one of the most important archaeological sites in the province
of Asir. It is also one of the most important archaeological sites in the history of the
Arabian Peninsula. The first season of excavation began in 1429 H. Over the past
decade, a series of excavations have been conducted. The new excavation season
started at the archaeological site of Jerash between Jabal Hammouma and Jabal al-
Shukr within the urban area of Ahad Rufaydah in Assyr province last month (15"
October 2019). As directed by Prince Sultan bin Salman bin Abdul Aziz, Chairman
of the Saudi Commission for Tourism and Heritage, which emphasizes the

importance of continuing excavations on site for the twelfth season.
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1.2 - Objectives

In parallel with the continuous excavation works, the surveying deals with the

following objectives:
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e Measuring the coordinates of the excavation site based on Ground Control Points

(GCP) created around the excavation site with a especial interest to the altitude
coordinate (Z) of excavation site based on projected coordinates systems (Universal
Transverse Marcator (UTM) (World Geodetic System (WGS1984)) and accurate

satellite images geo-spatial data;

e Save the measurements in a spesific file and then convert these digital data to the

GIS software for processing and geometric correction according to UTM-WGS1984
and create a spatial database for the site of the Jaresh. This procedure allows updating

this geo-spatial data in the coming up seasons;

e Production of layout maps and plans for the Jaresh archaeological site based on

the spatial database established by the GIS software.
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1.3 — Study area
The site of Jaresh covers 257676 m? (25.768 ha) and is located at
the latitude referring to geographical coordinates of 18° 20" 25" and 18°
00' 00" North and 42° 30' 00" and 42° 00" 00" East (Figure 1). The study
area is located between the Hamouma mountain and and Jabal Al Shukar
in Ahed Rafudah closed to Khamis Mushait Municipality. This site

described by a slightly sloping morphology (drop of 640 to 690 m) and

geologic complexity, which is suitable mainly to its geographic position

-10 -
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within the Arabian shield. Mainly metamorphic and igneous rocks
characterize the Arabian shield. The site's climate in Assyr province is
semi-arid climate. The mean yearly precipitation in the study area is
approximately 200 mm. In the summer (August) and in fall (January)
temperature rise to the highest averages, in August a maximum average is

37° C and in January, a minimum averages 10° C.
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1.4 — Surveying instrument required
In order to carry out the required survey work at the Jaresh site, the
surveying team of graduates of the Civil Engineering Department and the
Academic Supervisor shall focus on the most important surveying

equipments required for this survey work as follows:

e A total station Leica TC805 involving the main following components
(Fig. 2): 1. Alidade including horizontal and vertical circles to measure
horizontal and vertical angles. 2. Electronic Measurement Distance
(EDM), which is an electronic instrument for measuring distances. 3.
Intern program for calculating the spatial variables, including projected
coordinates according to a specific projection as requested by the
concerned authorities and according to the application required for

mapping and planning;

-15 -
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e Glass reflector to measure distances according to the length of the

electromagnetic wave that starts from the instrument to the inverter and

then returns to the instrument depending on the sunlight;

e Tripod in line with the steel base of the universal station with all its
accessories such as shabur thread and tape to measure the height of the

instrument and the height of the reflector;

e Before leaving the site, you must make sure that the batteries of the
station are ready and that additional batteries filled so that the team can
work for more than four hours without returning to the surveying

laboratory at King Khalid University.
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1.5 — Spatial data collection and pre-survey planning
For the success of the surveying process in the archaeological site
of Jerash, the surveying team in charge must undertake the necessary

technical measures according to the following recommendations:

-17 -
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e Collection of maps and plans previously completed in the archaeological
site of Jerash based on the archives of regional direction of the General
Commission for Tourism and Antiquities in the Assyr province, making
sure that the reference points are correct in accordance with the required

projection in the archaeological site;

e Uploading satellite images from the available website satellites (United
States Geological Surveying (USGS) for example), which are
characterized by high accuracy for adoption in the process of geometric
correction and spatial data processing and modeling contour lines suitable

for measurements using total station in the archaeological site of Jerash.

e Show the location on the satellite images and check the Ground Control
Points (GCP) with the need to visit the site before the start of the surveying
process to check the GCP and determine the direction of surveying and

the appropriate location to install the total station instrument in the field,;

-18 -
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e Compared with the previous survey work, the surveying team focuses

on the most important new excavations and the most important
archaeological sites that considered as credentials for excavation works

and a guide for future excavations.
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1.6 — Spatial data processing and geodatabase

After achieving the surveying at the Jerash archaeological site, the
surveying team focuses on the process of spatial data processing and the
creation of the geodatabase in the GIS software (ArcG1S10.4) where the

following steps respected:

e Conducting the spatial data transfer from the total station to the
computer by using the spatial data, conversion software (Leica Geo-

Office) via the wire transfer (Cable Series);

-20 -




M%@SJ&J&Q@}Y\J&@}A@M\@}\

e Create an Excel file for the converted measurements taking into account
the three coordinates measured according to the GCP and the UTM-

WGS1984 protected system;

e Export the Excel file to the GIS software (ArcMap10.4) in the form of

a database to show it in the form of a shape point in the software

(ArcMap10.4);
e Create a GIS vector layer and show it with the spatial raster layer (image

satellites) to ensure that the points on the archaeological site are identical,;

e Modeling of contour lines at the archaeological site according to the

Digital Terrain Model (DTM) by verifying accuracy with GCP measured

by the total station;

-21-
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¢ Designing a digital plan for the excavation sites in Jaresh, taking into

account the stages of excavation from season to season and showing the

most important points of interest in the excavation sites.

-22 -
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Points Easting Northing Altitude
Observations

Ne (m) (m) (m MSLKSA)
1 1000.000 1000.000 100.000 Station
2 1008.182 1000.000 100.009 Back Sight
3 1017.231 1003.101 099.414 NE corner
4 1019.778 0993.413 098.900 SE corner
5 0991.885 0983.928 098.433 SW corner
6 0989.291 0993.570 098.368 NW corner
7 1001.372 0987.193 099.054 Walk side
8 1001.863 0987.333 099.007 Walk side
9 0999.705 0996.849 099.951 Walk side up
10 0999.105 0997.030 100.001 Walk side down
11 0998.055 0996.141 099.030 Down wall
12 1000.386 0987.686 098.512 Down wall
13 0992.406 0984.861 098.336 Down wall
14 0989.864 0993.629 098.401 Down wall
15 0998.204 0991.648 099.494 Up
16 0998.346 0991.537 098.468 Down
17 0997.545 0994.440 099.431 Up
18 0997.526 0995.027 098.920 Down
19 0994.192 0993.357 098.966 Up
20 0994.014 0993.452 098.446 Down
21 0994.308 0990.700 099.340 Up
22 0994.195 0990.538 098.364 Down
23 0994.112 0992.097 099.375 Up
24 0993.866 0992.127 098.327 Down
25 0994.507 0992.713 098.987 Up
26 0994.236 0992.666 098.456 Down
27 0996.737 0993.725 099.118 Up
28 0996.373 0993.725 098.793 Down
29 0997.188 0992.587 099.484 Up
30 0997.188 0992.587 098.793 Down

-23-
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(i) ALl Al ally Llae Bacina il kel cililany) o1 Jgaadl

Points Easting Northing Altitude
Observations

Ne (m) (m) (m MSLKSA)

31 0996.970 0994.758 098.771 Up
32 0997.970 0994.758 098.527 Down
33 0996.115 0994.612 098.710 Up
34 0996.115 0994.612 098.468 Down
35 0996.039 0993.987 098.677 Up
36 0996.039 0992.987 098.478 Down
37 1001.177 0992.533 099.470 Up
38 1001.177 0992.533 098.964 Down
39 1002.599 0992.569 099.330 Up
40 1002.599 0992.569 098.789 Down
41 1000.625 0997.459 100.119 Up
42 1000.625 0997.459 099.498 Down
43 1001.732 0997.614 099.855 Up
44 1001.732 0997.614 099.134 Down
45 1001.897 0996.885 099.651 Up
46 1001.897 0996.885 099.412 Down
47 1001.958 0995.778 099.815 Up
48 1001.958 0995.778 098.619 Down
49 1005.852 0997.479 099.340 Up
50 1005.852 0997.479 098.844 Down
51 1005.624 0996.354 099.761 Up
52 1005.624 0996.354 099.236 Down
53 1005.985 0994.350 099.480 Up
54 1005.985 0994.350 098.776 Down
55 1005.619 0998.806 099.363 Up
56 1005.619 0998.806 098.894 Down
57 1006.151 0999.660 099.369 Up
58 1006.151 0999.660 098.997 Down
59 1006.401 0997.757 099.300 Up
60 1006.401 0997.757 098.972 Down
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(i) ALl Al ally Llae Bacina il kel cililany) o1 Jgaadl

Points Easting Northing Altitude
Observations

Ne (m) (m) (m MSLKSA)

61 1009.875 0995.654 099.533 Up
62 1009.875 0995.654 098.680 Down
63 1008.420 0997.884 099.694 Up
64 1008.420 0997.884 098.965 Down
65 1008.035 0999.195 099.919 Up
66 1008.035 0999.195 098.954 Down
67 1009.372 0999.070 099.759 Up
68 1009.372 0999.070 098.819 Down
69 1009.331 0999.721 099.659 Up
70 1009.331 0999.721 098.797 Down
71 1014.400 1000.679 099.199 Up
72 1014.400 1000.679 098.627 Down
73 1013.642 1000.218 099.485 Up
74 1013.642 1000.218 098.862 Down
75 1015.266 0994.784 099.225 Up
76 1015.266 0994.784 098.637 Down
77 1014.772 0994.414 099.034 Up
78 1014.772 0994.414 098.644 Down
79 1014.688 0994.398 098.760 Up
80 1014.688 0994.398 098.644 Down
81 1014.442 0994.927 098.783 Up
82 1014.442 0994.927 098.678 Down
83 1009.153 0993.817 098.812 Up
84 1009.153 0993.817 098.692 Down
85 1008.580 0993.315 098.860 Up
86 1008.580 0993.315 098.758 Down
87 1008.827 0994.973 098.867 Up
88 1008.827 0994.973 098.710 Down
89 1008.244 0994.667 098.859 Up
90 1008.244 0994.667 098.681 Down
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(i) ALl Al ally Llae Bacina il kel cililany) o1 Jgaadl

Points Easting Northing Altitude
Observations

Ne (m) (m) (m MSLKSA)

91 1015.382 0999.522 099.040 Up
92 1015.382 0999.522 098.572 Down
93 1015.773 0999.652 099.062 Up
94 1015.773 0999.652 098.641 Down
95 1016.305 0997.680 098.997 Up
96 1016.305 0997.680 098.647 Down
97 1017.232 0998.055 099.184 Up
98 1017.232 0998.055 098.700 Down
99 1017.173 0997.391 098.956 Up
100 1017.173 0997.391 098.683 Down
101 1016.323 0996.982 099.095 Up
102 1016.323 0996.982 098.688 Down
103 1017.117 0994.598 099.055 Up
104 1017.117 0994.598 098.779 Down
105 1019.523 0994.696 099.005 Up
106 1019.523 0994.696 098.756 Down
107 1019.627 0994.189 098.816 Up
108 1019.627 0994.189 098.658 Down
109 1016.951 0993.878 099.019 Up
110 1016.951 0993.878 098.650 Down
111 1008.682 0991.757 098.776 Up
112 1008.682 0991.757 098.585 Down
113 1008.017 0991.715 098.737 Up
114 1008.017 0991.715 098.046 Down
115 1007.768 0993.061 098.970 Up
116 1007.768 0993.061 098.600 Down
117 1008.118 0993.657 099.136 Up
118 1008.118 0993.657 098.786 Down
119 1002.739 0993.240 099.273 Up
120 1002.739 0993.240 098.622 Down
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(i) ALl Al ally Llae Bacina il kel cilflany) o1 Jgaad)

Points Easting Northing Altitude
Observations

Ne (m) (m) (m MSLKSA)

121 1003.696 0992.143 098.969 Up
122 1003.696 0992.143 098.548 Down
123 1003.558 0992.203 098.941 Up
124 1003.558 0992.203 098.620 Down
125 1003.343 0991.674 098.919 Up
126 1003.343 0991.674 098.661 Down
127 1003.720 0991.645 098.879 Up
128 1003.720 0991.645 098.627 Down
129 1006.247 0997.677 099.582 Up
130 1006.089 0996.772 099.812 Up
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a8l Agloadll sl e oldie] Aaanadl kil cAEAY) 12 Jgaal)

Points Easting Northing Altitude
Observations

Ne (m) (m) (M MSLKSA)

! 269876.921 2014011.832 2057.875 Station

2 260885.103 2014011.832 2057.866 Back Sight
3 260894.152 2014008.731 2058.461 NE corner
4 269896.699 2014018.419 2058.975 SE corner
5 260868.806 2014027.904 2059.442 SW corner
6 260866.212 2014018.262 2059.507 NW corner
! 269878.293 2014024.639 2058.821 Walk side
8 260878.784 2014024.499 2058.868 Walk side
9 260876.626 2014014.983 2057.924 Walk side up
10 269876.026 2014014.802 2057.874 Walk side down
1 260876.535 2014015.691 2058.845 Down wall
12 269892.697 2014024.146 2059.363 Up wall
13 269904.288 2014026.971 2059.539 Up wall
14 260898.495 2014018.203 2059.474 Up wall
5 269870.460 2014020.184 2058.381 Down
16 260868.667 2014020.295 2059.407 Up
1 260880.767 2014017.392 2058.444 Down
18 260884.592 2014016.805 2058.955 Up
19 269882.612 2014018.475 2058.909 Dowr
20 260881718 2014018.380 2059.429 Up
21 269890.908 2014021.132 2058.535 Down
22 269890.991 2014021.294 2059511 Up
23 260900.286 2014019.735 2058.500 Down
24 269902.192 2014019.705 2059.548 Up
25 269874.57 2014019.119 2058.888 Down
26 260869.475 2014019.166 2059.419 Up
27 269881.920 2014018.107 2058.757 Down
28 260881596 2014018.107 2059.082 Up
29 260879.438 2014019.245 2058.391 Down
30 270876.026 2014019.245 2059.082 Up
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(i) A8 Agliadl) i el e lalsie ) dasaall kil cililaaY) 12 Jgaad)

Points Easting Northing Altitude
Observations

Ne (m) (m) (M MSLKSA)

31 269879.951 2014017.074 2059.104 Down
32 260878.951 2014017.074 2059.348 Up
3 260880.806 2014017.22 2059.165 Down
34 260880.806 2014017.22 2059.407 Up
» 260880.882 2014017.845 2059.198 Down
36 260880.882 2014018.845 2059.397 Up
37 260875.744 2014019.299 2058.405 Down
38 260875.744 2014019.299 2058.911 Up
3 260874.322 2014019.263 2058.545 Down
40 269874322 2014019.263 2059.086 Up
4 260876.296 2014014.373 2057.756 Down
42 269876.296 2014014373 2058.377 Up
43 269875.189 2014014.218 2058.02 Down
44 260875.189 2014014.218 2058.741 Up
45 269875.024 2014014.947 2058.224 Down
46 260875.024 2014014.947 2058.463 Up
4 260874.963 2014016054 2058.060 Down
48 260874.963 2014016.054 2059.256 Up
49 269871.069 2014014.353 2058.535 Down
50 260871069 2014014.353 2059.031 Up
51 269871.297 2014015.478 2058.114 Down
52 269871.297 2014015.478 2058.639 Up
53 260870.936 2014017 482 2058.395 Down
54 260870.936 2014017 482 2059.099 Up
%5 269871.302 2014013.026 2058.512 Down
56 260871302 2014013.026 2058.981 Up
57 269870.770 2014012.172 2058.506 Down
58 260870.770 2014012.172 2058.878 Up
59 260870520 2014014.075 2058575 Down
60 269870.520 2014014.075 2058.903 Up
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() a8l Al i pal) e Valaie) Aamamadl Alaiosal) CiglanYl 12 (gl
Points Easting Northing Altitude
Observations

Ne (m) (m) (M MSLKSA)

61 269867.046 2014016.178 2058.342 Down
62 260867.046 2014016.178 2059.195 Up
63 260868 501 2014013.948 2058.181 Down
64 260868501 2014013.948 2058.910 Up
65 260868.886 2014012637 2057.956 Down
66 260868.886 2014012637 2058.921 Up
67 269867.549 2014012.762 2058.116 Down
68 260867.549 2014012.762 2059.056 Up
69 260867.59 2014012.111 2058.216 Down
0 260867.59 2014012.111 2059.078 Up
n 260862.521 2014011.153 2058.676 Down
72 260862.521 2014011.153 2059.248 Up
& 269863.279 2014011614 2058.39 Down
“ 260863279 2014011614 2059.013 Up
» 269861.655 2014017.048 2058.650 Down
6 260861655 2014017.048 2059.238 Up
77 260862.149 2014017.418 2058.841 Down
8 260862.149 2014017418 2059.231 Up
& 269862.233 2014017.434 2059.115 Down
8 260862.233 2014017.434 2059.231 Up
81 269862.479 2014016.905 2059.092 Down
82 260862.479 2014016.905 2059.197 Up
83 260867.768 2014018.015 2059.063 Down
84 260867.768 2014018.015 2059.183 Up
8 269868.341 2014018517 2059.015 Down
8 260868.341 2014018.517 2059.117 Up
87 269868.094 2014016.859 2059.008 Down
8 260868.094 2014016.859 2059.165 Up
89 260868.677 2014017.165 2059.016 Down
% 260868.677 2014017165 2059.194 Up
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() a8l Al i pal) e Valaie) Aamamadl Alaiosal) CiglanYl 12 (gl
Points Easting Northing Altitude
Observations

Ne (m) (m) (M MSLKSA)

o 269861.539 2014012.310 2058.835 Down
92 260861539 2014012.310 2059.303 Up
% 260861.148 2014012180 2058.813 Down
% 260861.148 2014012.180 2059.234 Up
% 260860.616 2014014152 2058.878 Down
% 260860.616 2014014152 2059.228 Up
o 269859.689 2014013.777 2058.691 Down
% 260850.689 2014013.777 2059.175 Up
9 260850.748 2014014.441 2058.919 Down
100 260859.748 2014014441 2059.192 Up
101 260860.598 2014014.85 2058.780 Down
102 269860.508 2014014.85 2059.187 Up
108 269859.804 2014017.234 2058.820 Down
104 260850.804 2014017.234 2059.096 Up
105 269857.398 2014017.136 2058.87 Down
106 260857.308 2014017.136 2059.119 Up
107 260857.294 2014017.643 2059.059 Down
108 260857.294 2014017643 2059.217 Up
109 269859.970 2014017.954 2058.856 Down
110 260859.970 2014017954 2059.225 Up
11 269868.239 2014020.075 2059.099 Down
112 260868.239 2014020.075 2059.290 Up
113 260868.904 2014020.117 2059.138 Down
114 269868.904 2014020.117 2059.829 Up
115 269869.153 2014018.771 2058.905 Down
116 260869.153 2014018.771 2059.275 Up
17 269868.803 2014018175 2058.739 Down
118 260868.803 2014018175 2059.089 Up
119 260874.182 2014018.592 2058.602 Down
120 269874.182 2014018592 2059.253 Up
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() A8l Aol iyl e 1abdie) Aanenall fubidl ciglaaY) 12 Jgasd
Points Easting Northing Altitude
Observations

Ne (m) (m) (M MSLKSA)

121 269873.225 2014019.689 2058.906 Down
122 260873.225 2014019.689 2059.327 Up
123 260873363 2014019.629 2058.934 Down
124 260873363 2014019.629 2059.255 Up
125 260873578 2014020.158 2058.956 Down
126 260873578 2014020.158 2059.214 Up
127 269873.201 2014020.187 2058.996 Down
128 260873201 2014020.187 2059.248 Up
129 260870.674 2014014.155 2058.293 Down
130 269870.832 2014015.060 2058.063 Down
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1.7 — Conclusions and Future Works

After achieving the surveying and geo-spatial data processing using
ArcGIS10.4 software concerning the Jerash archaeological site, the
surveying team highlights on the main conclusions and future works as

following:

e Total station work was performed in order to get plan of excavated site.
Furthermore, contour lines modeling was carried out using ArcGI1S10.4
software based on image satellites and GCP adjusted according to

accurate DTM model:

e Referring to the excavation works, it is noteworthy that from the work

of eleven seasons, the site revealed ancient monuments dating back to
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3000 years, and have illustrated the features of an Islamic civilization and

the existence of two mosques;

e The archeological site of Jaresh is similar to the site of Al Akhdoud in
Najran in the size of its walls and the style of its construction, and the

discovery of archeological drawings symbolizing the growth and strength;

e From the previous excavation seasons, following points have been
discovered work on exploratory probes are complete, where there are hills
and high altitudes in the center of the site in the North (Area A), Area B

and Area C in the southern part;

e Future works must be involved new technology instrument such as

Lazer Scanning (LS) and Global Positioning System (GPS);

-39-




HM&SQ&JJ&Q@}Y!@J@@}M@M\@}\

e This new technology above mentioned allows overlapping the

successive excavations in order to identify the most important

archeological findings.
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