[bookmark: _GoBack]Table 1. GPS location recorded from field survey. 
	Sr. number
	Place
	Latitude
	Longitude

	L1
	Changa Manga
	31.08087
	74.02497

	L2
	Lahore
	31.43305
	74.13895

	L3
	Renala Khurd
	30.9031
	73.62397

	L4
	Ravi River
	31.22589
	73.8554

	L5
	Phalia
	32.20462
	73.43328

	L6
	Okara
	30.6503
	73.47183

	L7
	Nankana
	31.08467
	73.44334

	L8
	Chechawatni
	30.55041
	72.72545

	L9
	Kamalia
	30.65709
	72.55791

	L10
	Shorkot
	30.77412
	72.20119

	L11
	Bhawana 
	31.6801
	72.73609

	L12
	Phalia
	32.18823
	73.38909

	L13
	Malkwal
	32.43313
	73.19065

	L14
	Malkwal
	32.45631
	73.13915

	L15
	Malkwal
	32.48571
	73.186015

	L16
	Chosa Saiden Shah
	32.69178
	73.05418

	L17
	Sarai Alamgir
	32.94366
	73.7628

	L18
	Gujrat
	32.4982
	74.09445

	L19
	Sohawa
	33.01336
	73.25365

	L20
	Naushera
	32.58104
	72.31707

	L21
	Khushab
	32.20301
	72.15914

	L22
	Kabirwala
	30.57181
	71.69084

	L23
	Depalpur
	30.37873
	73.85312

	L24
	Pakpatan
	30.28157
	73.48593

	L25
	Summundari
	31.10274
	72.82813

	L26
	Gojra
	31.21534
	72.670886

	L27
	Gojra
	31.21697
	72.71945

	L28
	Lahore
	31.49782
	74.21573

	L29
	Lahore
	31.5717
	74.48164

	L30
	Ferozwala
	31.72609
	74.19256

	L31
	Shiekhpura
	31.84429
	73.82486

	L32
	SanglaHil
	31.8297
	73.48463

	L33
	Chiniot 
	31.89327
	73.10937

	L34
	Quidabad
	32.13213
	71.93212

	L35
	Naushera
	32.54288
	72.30291

	L36
	Jhang
	31.49028
	72.08868

	L37
	Minchinabad
	30.13396
	73.66796

	L38
	Okara
	30.9477
	73.43175

	L39
	Jaranwala
	31.19706
	73.52514

	L40
	Kasur
	31.29099
	74.45074

	L41
	Muridke
	31.84093
	74.50017

	L42
	Nowshera Virka
	31.88525
	74.08269

	L43
	Summundari
	31.10539
	73.1159

	L44
	Hafizabad
	32.28551
	73.57183

	L45
	Kot Momin
	31.92722
	73.14062

	L46
	Lalian
	31.64941
	72.59954

	L47
	Ahmadpor Sial
	30.93592
	72.02276

	L48
	Fateh Jhang
	33.45848
	72.76571

	L49
	Taxila
	33.62674
	72.73

	L50
	Islamabad
	33.73873
	72.9923

	L51
	Islamabad
	33.69875
	73.12002

	L52
	Gujar Khan
	33.24167
	73.23263

	L53
	Jhelum
	32.73138
	73.22851



Table 2. Using the MaxEnt technique, the species distribution model (SDM) used for Xanthium strumarium in the study area considered several environmental parameters.

	Name of Variable & Description
	Code
	Unit
	Resolution
	Database

	Annual Mean Temperature
	bio1
	°C
	30 arc s
	WorldClim

	Mean Diurnal Range
	bio2
	°C
	30 arc s
	WorldClim

	Isothermality (Bio2/Bio7) (×100)
	bio3
	Percent
	30 arc s
	WorldClim

	Temperature Seasonality (sd ×100)
	bio4
	°C
	30 arc s
	WorldClim

	Max. Temperature of Warmest Month
	bio5
	°C
	30 arc s
	WorldClim

	Min. Temperature of Coldest Month
	bio6
	°C
	30 arc s
	WorldClim

	Temperature Annual Range
	bio7
	°C
	30 arc s
	WorldClim

	Mean Temperature of Wettest Quarter
	bio8
	°C
	30 arc s
	WorldClim

	Mean Temperature of Driest Quarter
	bio9
	°C
	30 arc s
	WorldClim

	Mean Temperature of Warmest Quarter
	bio10
	°C
	30 arc s
	WorldClim

	Mean Temperature of Coldest Quarter
	bio11
	°C
	30 arc s
	WorldClim

	Annual Precipitation
	bio12
	mm
	30 arc s
	WorldClim

	Precipitation of Wettest Month
	bio13
	mm
	30 arc s
	WorldClim

	Precipitation of Driest Month
	bio14
	Mm
	30 arc s
	WorldClim

	Precipitation Seasonality (CV)
	bio15
	Percent
	30 arc s
	WorldClim

	Precipitation of Wettest Quarter
	bio16
	mm
	30 arc s
	WorldClim

	Precipitation of Driest Quarter
	bio17
	mm
	30 arc s
	WorldClim

	Precipitation of Warmest Quarter
	bio18
	mm
	30 arc s
	WorldClim

	Precipitation of Coldest Quarter
	bio19
	mm
	30 arc s
	WorldClim

	Bulk Density
	bdod
	cg/cm3
	30 arc s
	SoilGrids

	Cations Exchange Capacity (pH: 7)
	cec
	mmol(c)/kg
	30 arc s
	SoilGrids

	Volumetric fraction of coarse fragments (>2 mm)
	cfvo
	cm3/dm3
	30 arc s
	SoilGrids

	Clay Contents
	Clay
	g/kg
	30 arc s
	SoilGrids

	Total Nitrogen
	Nitrogen
	cg/kg
	30 arc s
	SoilGrids

	Organic Carbon Density
	ocd
	hg/dm3
	30 arc s
	SoilGrids

	Soil pH × 10
	Phh2o
	Nil
	30 arc s
	SoilGrids

	Sand Contents
	Sand
	g/kg
	30 arc s
	SoilGrids

	Silt Contents
	Silt
	g/kg
	30 arc s
	SoilGrids

	Soil Organic Carbon
	Soc
	dg/kg
	30 arc s
	SoilGrids

	Land cover
	LC
	Nil
	30 arc s
	http://www-modis.bu.edu/landcover

	Population density
	PD
	Nil
	30 arc s
	http://www.ornl.gov/sci/landscan



