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Towards Smart Farming: Al, GIS and Remote
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The Pakistanieconomyis dependent onthe agricultural sector asit maintains food productionin

the country and sustains high rural populations. The industryis experiencing severe limitations


https://rahbarkisan.com/wp/towards-smart-farming-ai-gis-and-remote-sensing-for-pakistans-agricultural-transformation/

because of Water Stress and pathogenic pressure and Land Degradation and unpredictable
climaticvariability. Such constraintsrequire high level technological intervention. The Al
(Artificial Intelligence) and Geographic Information Systems(GIS) and RS (Remote Sensing)
provide high-quality diagnostic and predictive tools since both systems work with
multidimensional field datawith ahighlevel ofaccuracy.

Satellite platforms, UAVs (Unmanned Aerial Vehicles) and multispectral sensor arrays canbe
used to offer Spatial monitoring of agricultural landscapes by remote sensing. The spectral
signatures provided by each captured dataset provide information about Vegetative and
reproductive progression of the plants, Soil water content and nutrient distribution.Itis also
possible to detect drought stress or pestinfestation at an early stage since remote sensing separates
anomalousreflectance patterns which would not be detected at an early stage of physiological
growth by groundlevel observation.

Geographicinformation systems combine geospatial data that contains yield measures and
Rainfall patterns and Soil classification into spatial analysismodels. A GISmapisused to
determine the bestareasto cultivate by using raster based suitability analysis and highlight flood-
prone areasusing hydrological modelling. This system improves planning since it substitutes

subjective decision making with spatial evidence created using quantitative geo-processing.



These systems arereinforced by artificial intelligence using algorithmicinference. High
dimensional datalearningisused to produce predictive outputs ofirrigation demand and
fertilizer calibration and yield projection using ML (Machine Learning) models. Image
recognition modules thatarebased on Alidentify pathogeniclesions on cropleaves with high
classification accuracy due to the factthat theyidentify microlevel texture patterns on digital
images. This earlywarning system contributes to quick field reaction.

The combination of remote sensing and GIS and Al transforms conventional agriculture in
Pakistaninto asmartand sustainable precision farming system. These technologies are
productive astheyincrease efficiencyin the allocation of resources and strengthen the ability to
adapttoclimaticchanges. The nextlevel of developmentis based onthe integrated interaction of
academicinstitutions and research organizations and governmental agencies and technology
enterprises. This coordination gives the farmers strong DSM (Decision Support Systems) and
sensor driventools. By these interventions Pakistan will move to a future where production will be

precision based and environmental sustainability will be achieved.



