AI-POWERED CLIMATE CHANGE PREDICTION SYSTEM
1. Introduction
Climate change poses a major threat to Tanzania’s socio-economic development. The country relies heavily on agriculture, forestry, and natural resources, which are highly sensitive to climatic shifts. This project proposes an AI-powered climate prediction and adaptation system designed to provide accurate, real-time, and future-oriented climate forecasts. By integrating advanced AI (LLaMA 3 API) with multiple global and regional weather datasets, the system will empower Tanzanians to make data-driven decisions for agriculture, energy, disaster management, and sustainable development, ensuring accessibility to all Tanzanians.
2. Problem Statement
Tanzania lacks a unified and accessible platform that integrates real-time weather data, climate forecasts, and AI-driven analysis tailored to local conditions. Existing services provide fragmented or delayed data and rarely offer actionable guidance for specific regions or sectors such as agriculture, water management, and disaster preparedness.
As a result:
Farmers struggle to make timely planting or irrigation decisions.
Local authorities have limited early-warning mechanisms for floods and droughts.
Policymakers lack accessible tools to simulate long-term climate scenarios and assess adaptation strategies.
This project seeks to close that gap by creating a Tanzania-specific AI-powered system that democratizes climate intelligence for all users.
3. Project Objectives
General Objective
To design and implement an AI-powered climate prediction platform that leverages artificial intelligence and real-time environmental data to provide climate insights, forecasts, and adaptive strategies for Tanzanian communities.
Specific Objectives
To integrate multiple APIs (Open-Meteo, NASA POWER, IRI Climate Forecast, Africa Soil Info, WorldPop, World Bank) for accurate, multi-source climate and environmental data.
To develop an AI chatbot using LLaMA 3 for localized climate question-answering in English and Swahili.
To build a scenario simulation module allowing users to model “what-if” climate and emissions situations.
To visualize regional forecasts through interactive maps using Leaflet.js and Chart.js.
4. Tools and Technologies
	Category
	Tools/Technologies
	Purpose

	Frontend
	HTML, CSS, JavaScript
	Web structure, styling, interactivity

	Mapping & Visualization
	Leaflet.js, Chart.js
	Interactive maps and climate data visualization

	Backend
	PHP, AJAX
	Data handling, API integration, and user interaction

	Artificial Intelligence
	LLaMA 3 API
	Natural language understanding and prediction reasoning

	External APIs
	Open-Meteo, NASA POWER, IRI Climate, Africa Soil Info, WorldPop, World Bank
	Data collection for forecasts, soil, and socio-economic insights

	Database
	MySQL
	Data storage (user info, historical forecasts, logs)

	Hosting
	XAMPP / Cloud Server
	System deployment and testing


5. Literature Review
This review summarizes existing technological approaches and their relevance to this project.
6. Expected Impact
Improved forecast accuracy and accessibility for Tanzanian farmers.
Increased preparedness for extreme weather events.
Enhanced climate adaptation planning for local governments.
Data-driven agricultural productivity and food security.
Promotion of AI innovation in Tanzania’s environmental and tech sectors.
8. Project Scope and Limitations
8.1 Project Scope
The AI-Powered Climate Change Prediction System is designed as a web-based intelligent platform that integrates Tanzanian climate, environmental, and population data into a single, interactive ecosystem.
Real-Time Forecasting: Utilizing APIs like Open-Meteo for short-term predictions (1–14 days).
Seasonal and Long-Term Climate Analysis using NASA POWER and IRI Climate Forecast datasets.
AI Climate Assistant (LLaMA 3): Multilingual chatbot (Swahili and English).
Scenario Simulation: ‘What-if’ simulations for emissions and land use impacts.
Geospatial Visualization: Integration with Leaflet.js and Chart.js maps.
Early Warning System: AI-translated alerts for floods, droughts, and storms.
Administrative Control Panel for user and data management.
8.2 Project Limitations
Data Availability and Accuracy: Limited coverage in some regions.
Internet and Infrastructure Gaps: Limited rural internet access.
API Dependency: Reliance on external APIs like NASA and Open-Meteo.
Language and Literacy Barriers: Some dialects and literacy issues persist.
9. Gap in Existing Knowledge
Despite global advancements in AI and meteorological modeling, there remains a significant gap in applying localized, AI-driven climate prediction systems for Tanzania.
Localized AI Application: Lack of Tanzania-specific data training.
Integration of Multisource Data: Rarely combines satellite, weather, soil, and population data.
AI Interpretability for Non-Experts: Limited natural language interfaces for Swahili users.
Agriculture-Specific Forecasting: Few systems offer crop-specific forecasts.
Dynamic Scenario Simulation: No public “what-if” modeling platform exists in Tanzania.
Data Accessibility and Open Platforms: Existing systems are often closed or research-based.
Addressing the Gap
Localizing AI tools for Tanzanian contexts and languages.
Fusing diverse datasets for integrated insights.
Empowering users through natural language, interactive maps, and real-time AI simulations.
Promoting climate resilience through open access, education, and adaptive decision-making support.
