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I. Kirish 
Yer osti suvlarining sifati va miqdoriy holatini 

baholash bugungi kunda gidrogeologiya, ekologiya va 

hisoblanadi. Suv resurslarining kamayib borishi, iqlim 

kuchayishi yer osti suvlarining gidrogeokimyoviy 
tarkibini muntazam monitoring qilishni talab etmoqda. 
Ayniqsa, ichimlik suvi sifatini nazorat qilish, irrigatsiya 
tizimlarida samarali foydalanish va sanoat 

etadi. 

intellekt va 
osidagi monitoring 

tizimlari gidrogeokimyoviy tadqiqotlarda keng 

(TDS) hamda suv sathi kabi parametrlarni real vaqt 
imkoniyati yaratiladi. 

Bunday yondashuv suv resurslarining sifat dinamikasini 

[1] [2] 
[3]. 

Zamonaviy intellektual monitoring tizimlarini 
ishlab chiqish gidr

vizualizatsiya qilish jarayonlarini optimallashtiradi. 
Bunda avtomatlashtirilgan asbob-uskunalar va dasturiy 

ligi, ishonchliligi hamda 
samaradorligini sezilarli darajada oshiradi. Shuningdek, 

suvlarining sifat holatini bashorat qilish va qaror qabul 
-quvvatlash imkoniyati paydo 

bo  
Shu bois, ushbu tadqiqotning asosiy maqsadi  yer 

osti suvlarining gidrogeokimyoviy xususiyatlarini 
monitoring qilishning zamonaviy intellektual usullarini 
ishlab chiqish hamda real vaqt rejimida ishlovchi 

riy yechimni 
yaratishdan iboratdir.  

Yer osti s
modellashtirish yer osti suvlarining filtrlanishi, harakat 

a 
qilish va saqlash bo'yicha eng yaxshi boshqaruv 

tezkor va aniq yechim topish uchun turli gidrogeologik, 
muhandislik hamda geografik 
kuzatish tadqiqot ishlari talab qilinadi. [4] [5] [6] [7]. 

Yer osti suvlarining gidrogeologik xususiyatlarini 
tavsiflash uchun quyidagi fizik, kimyoviy va biologik 
ko'rsatkichlar to'plami ishlatiladi: 

- Gidro rejimining xususiyatlari: suv sathi, suv 
sathining qiyaligi, suv hajmi va boshqalar. 

- Gidrokimyoviy rejimning xususiyatlari: suvning 
minerallashuvi (sho'rlanish), tuz tarkibi, organik, biogen, 
ifloslantiruvchi moddalar kontsentratsiyasi[8] [9].
Gidrogeologik monitoring  yer osti suv resurslarini 
boshqarish, ularning holatini baholash va turli 

tizimlari va dasturiy yechimlarning joriy etilishi 
gidrogeokimyoviy tahlillarning aniqligi, ishonchliligi va 

texnologiyalar yordamida doimiy kuzatuvlar, real vaqt 
r 

ifloslantiruvchi moddalarning konsentratsiyasi kabi 
asosiy parametrlarni chuqur tahlil qilish imkoniyati 
yaratiladi. 

II. Tadqiqot metodlari 

xususiyatlarini monitoring qilishning zamonaviy 
intellektual usullarini ishl
maqolaga mos, ilmiy va batafsil shakldagi Tadqiqot 
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Jamolov X.M.,  Abdurazzakov J.T., Husanov U.A. 
Development of modern intelligent methods for 

monitoring the hydrogeochemical properties of 
groundwater 

 
The article analyzes the possibilities of using 

intelligent approaches in modeling the hydrogeochemical 
properties of groundwater based on sensor 
technologies.The main hydrogeochemical indicators that 
affect the quality of groundwater are pH, TDS, 
temperature and water level. The proposed device and 
software include a sensor system based on IoT 
technology, which allows for real-time measurement of 
these parameters and data collection. Measurement 
results are continuously transmitted to a centralized 
platform via wireless communication modules, which 
makes it possible to implement remote monitoring.The 
data received from the system is visually displayed in a 
tabular form through a web application. The software 
component, developed based on Node.js, provides 
mechanisms for visualizing data, performing historical 
analysis, and warning in case of anomalies. This solution 
optimizes the decision-making process, ensures efficient 
use of resources, and allows for early detection of 
malfunctions.Experimental studies have confirmed the 
effectiveness of the proposed system in real-time 
monitoring and the accuracy of determining the 
hydrogeochemical parameters of groundwater. In 
addition, the ability to deeply analyze the obtained data 
using machine learning algorithms further increases the 
scientific and practical significance of the system.. 

Keywords: Groundwater, well, A9G module, IoT, 
advection-dispersion-reaction, NRF radio module, 
hydrogeochemical parameters, mathematical . 
 


