<!DOCTYPE html>
<html lang="nl">
<head>
    <meta charset="UTF-8">
    <meta name="viewport" content="width=device-width, initial-scale=1.0">
    <title>SmartGeotherm Tool - Geothermische Kaart & Calculator</title>
    <!-- Leaflet CSS -->
    <link rel="stylesheet" href="https://unpkg.com/leaflet@1.9.4/dist/leaflet.css" />
    <!-- Leaflet JS -->
    <script src="https://unpkg.com/leaflet@1.9.4/dist/leaflet.js"></script>
    <!-- Nominatim Geocoding -->
    <script src="https://unpkg.com/leaflet-control-geocoder/dist/Control.Geocoder.js"></script>
    <link rel="stylesheet" href="https://unpkg.com/leaflet-control-geocoder/dist/Control.Geocoder.css" />
    <style>
        /* ====== ROOT VARIABLES ====== */
        :root {
            --primary-color: #2e7d32;
            --primary-dark: #1b5e20;
            --primary-light: #4caf50;
            --secondary-color: #0066cc;
            --secondary-light: #0099ff;
            --agriculture-color: #8bc34a;
            --agriculture-dark: #689f38;
            --map-height: 500px;
            --sidebar-width: 400px;
        }

        /* ====== RESET & BASE ====== */
        * {
            box-sizing: border-box;
            margin: 0;
            padding: 0;
            font-family: 'Segoe UI', Tahoma, Geneva, Verdana, sans-serif;
        }

        body {
            background-color: #f5f5f5;
            color: #333;
            height: 100vh;
            overflow: hidden;
        }

        /* ====== HEADER ====== */
        .header {
            background: linear-gradient(135deg, var(--primary-color), var(--primary-dark));
            color: white;
            padding: 20px 30px;
            display: flex;
            justify-content: space-between;
            align-items: center;
            box-shadow: 0 4px 12px rgba(0,0,0,0.1);
            z-index: 1000;
            position: relative;
        }

        .logo {
            display: flex;
            align-items: center;
            gap: 15px;
        }

        .logo-icon {
            font-size: 32px;
        }

        .logo-text h1 {
            font-size: 24px;
            margin-bottom: 5px;
        }

        .logo-text p {
            font-size: 14px;
            opacity: 0.9;
        }

        .language-toggle {
            display: flex;
            gap: 10px;
        }

        .lang-btn {
            background: rgba(255,255,255,0.2);
            border: none;
            color: white;
            padding: 8px 16px;
            border-radius: 20px;
            cursor: pointer;
            font-weight: 600;
            transition: all 0.3s;
        }

        .lang-btn.active {
            background: white;
            color: var(--primary-color);
        }

        /* ====== MAIN CONTAINER ====== */
        .main-container {
            display: flex;
            height: calc(100vh - 80px);
        }

        /* ====== SIDEBAR ====== */
        .sidebar {
            width: var(--sidebar-width);
            background: white;
            padding: 25px;
            overflow-y: auto;
            box-shadow: 4px 0 15px rgba(0,0,0,0.05);
            z-index: 900;
            display: flex;
            flex-direction: column;
            gap: 25px;
        }

        .section {
            background: #f9fdf9;
            padding: 20px;
            border-radius: 12px;
            border: 2px solid #e8f5e9;
            margin-bottom: 20px;
        }

        h2 {
            color: var(--primary-color);
            margin-bottom: 20px;
            padding-bottom: 10px;
            border-bottom: 2px solid #e8f5e9;
            font-size: 20px;
        }

        h3 {
            color: var(--primary-dark);
            margin: 15px 0 10px;
            font-size: 16px;
        }

        /* ====== ADDRESS SEARCH ====== */
        .address-search {
            position: relative;
        }

        .search-input-group {
            display: flex;
            gap: 10px;
            margin-bottom: 15px;
        }

        .search-input {
            flex: 1;
            padding: 12px 15px;
            border: 2px solid #c8e6c9;
            border-radius: 8px;
            font-size: 14px;
        }

        .search-btn {
            background: var(--primary-color);
            color: white;
            border: none;
            padding: 12px 20px;
            border-radius: 8px;
            cursor: pointer;
            font-weight: 600;
            transition: all 0.3s;
            white-space: nowrap;
        }

        .search-btn:hover {
            background: var(--primary-dark);
        }

        .address-results {
            max-height: 300px;
            overflow-y: auto;
            border: 1px solid #e0e0e0;
            border-radius: 8px;
            margin-top: 10px;
            display: none;
        }

        .address-result {
            padding: 12px 15px;
            border-bottom: 1px solid #eee;
            cursor: pointer;
            transition: all 0.2s;
        }

        .address-result:hover {
            background: #e8f5e9;
        }

        .address-result:last-child {
            border-bottom: none;
        }

        .address-detail {
            font-size: 13px;
            color: #666;
            margin-top: 5px;
        }

        /* ====== MAP CONTAINER ====== */
        .map-container {
            flex: 1;
            position: relative;
        }

        #map {
            width: 100%;
            height: 100%;
        }

        /* ====== COORDINATES DISPLAY ====== */
        .coordinates-display {
            position: absolute;
            bottom: 20px;
            left: 20px;
            background: white;
            padding: 15px;
            border-radius: 8px;
            box-shadow: 0 4px 12px rgba(0,0,0,0.15);
            z-index: 800;
            min-width: 300px;
        }

        .coord-item {
            display: flex;
            justify-content: space-between;
            margin-bottom: 8px;
            font-size: 14px;
        }

        .coord-label {
            color: #666;
            font-weight: 500;
        }

        .coord-value {
            font-family: 'Courier New', monospace;
            font-weight: bold;
            color: var(--primary-color);
        }

        /* ====== SOIL INFO PANEL ====== */
        .soil-info-panel {
            position: absolute;
            top: 20px;
            right: 20px;
            background: white;
            padding: 20px;
            border-radius: 12px;
            box-shadow: 0 4px 20px rgba(0,0,0,0.15);
            z-index: 800;
            width: 350px;
            max-height: 80vh;
            overflow-y: auto;
            display: none;
        }

        .soil-layer {
            background: #f9fdf9;
            padding: 15px;
            margin: 10px 0;
            border-radius: 8px;
            border-left: 4px solid var(--primary-color);
        }

        .layer-name {
            font-weight: bold;
            color: var(--primary-dark);
            margin-bottom: 8px;
        }

        .layer-details {
            display: grid;
            grid-template-columns: 1fr 1fr;
            gap: 10px;
            font-size: 13px;
        }

        .layer-detail {
            background: white;
            padding: 8px;
            border-radius: 4px;
            border: 1px solid #e8f5e9;
        }

        .detail-label {
            color: #666;
            font-size: 12px;
            margin-bottom: 3px;
        }

        .detail-value {
            font-weight: bold;
            color: var(--primary-color);
        }

        /* ====== CALCULATOR ====== */
        .calculator-controls {
            display: grid;
            grid-template-columns: 1fr 1fr;
            gap: 15px;
            margin-top: 15px;
        }

        .input-group {
            margin-bottom: 15px;
        }

        label {
            display: block;
            margin-bottom: 8px;
            font-weight: 600;
            color: var(--primary-dark);
            font-size: 14px;
        }

        select, input[type="number"], input[type="text"] {
            width: 100%;
            padding: 10px 12px;
            border: 2px solid #c8e6c9;
            border-radius: 6px;
            font-size: 14px;
            background: white;
        }

        .calculate-btn {
            background: linear-gradient(to right, var(--primary-color), var(--primary-light));
            color: white;
            border: none;
            padding: 15px;
            border-radius: 8px;
            font-size: 16px;
            font-weight: 600;
            cursor: pointer;
            width: 100%;
            margin-top: 10px;
            transition: all 0.3s;
        }

        .calculate-btn:hover {
            transform: translateY(-2px);
            box-shadow: 0 4px 12px rgba(46, 125, 50, 0.3);
        }

        /* ====== RESULTS ====== */
        .results-grid {
            display: grid;
            grid-template-columns: 1fr 1fr;
            gap: 15px;
            margin-top: 20px;
        }

        .result-card {
            background: linear-gradient(135deg, #f1f8e9, #e8f5e9);
            padding: 15px;
            border-radius: 8px;
            border-left: 4px solid var(--primary-color);
        }

        .result-label {
            font-size: 12px;
            color: #666;
            margin-bottom: 5px;
        }

        .result-value {
            font-size: 24px;
            font-weight: bold;
            color: var(--primary-dark);
        }

        .result-unit {
            font-size: 12px;
            color: #666;
            margin-left: 5px;
        }

        /* ====== BOREHOLE CALCULATION ====== */
        .borehole-info {
            background: #e3f2fd;
            padding: 15px;
            border-radius: 8px;
            margin-top: 15px;
            border-left: 4px solid var(--secondary-color);
        }

        .borehole-item {
            display: flex;
            justify-content: space-between;
            margin-bottom: 8px;
            font-size: 14px;
        }

        .borehole-label {
            color: #0066cc;
            font-weight: 500;
        }

        .borehole-value {
            font-weight: bold;
            color: var(--secondary-color);
        }

        /* ====== AGRICULTURE SPECIFIC STYLES ====== */
        .agriculture-section {
            background: linear-gradient(135deg, #f1f8e9, #e8f5e9);
            border-color: var(--agriculture-color);
        }

        .agriculture-btn {
            background: linear-gradient(to right, var(--agriculture-color), var(--agriculture-dark));
        }

        .agriculture-btn:hover {
            box-shadow: 0 4px 12px rgba(139, 195, 74, 0.3);
        }

        .agriculture-result-card {
            background: linear-gradient(135deg, #f1f8e9, #dcedc8);
            border-left: 4px solid var(--agriculture-color);
        }

        .agriculture-result-value {
            color: var(--agriculture-dark);
        }

        .crop-grid {
            display: grid;
            grid-template-columns: repeat(3, 1fr);
            gap: 10px;
            margin: 15px 0;
        }

        .crop-option {
            text-align: center;
            padding: 10px;
            border: 2px solid #c8e6c9;
            border-radius: 8px;
            cursor: pointer;
            transition: all 0.3s;
        }

        .crop-option:hover {
            background: #e8f5e9;
        }

        .crop-option.selected {
            background: var(--agriculture-color);
            color: white;
            border-color: var(--agriculture-dark);
        }

        .crop-icon {
            font-size: 24px;
            margin-bottom: 5px;
        }

        .crop-name {
            font-size: 12px;
            font-weight: 600;
        }

        /* ====== MARKER POPUP ====== */
        .custom-popup {
            min-width: 250px;
        }

        .popup-header {
            background: var(--primary-color);
            color: white;
            padding: 10px 15px;
            border-radius: 8px 8px 0 0;
            margin: -16px -16px 10px -16px;
        }

        .popup-content {
            padding: 5px 0;
        }

        .popup-row {
            display: flex;
            justify-content: space-between;
            padding: 8px 0;
            border-bottom: 1px solid #eee;
        }

        .popup-row:last-child {
            border-bottom: none;
        }

        /* ====== TABS ====== */
        .tabs {
            display: flex;
            border-bottom: 2px solid #e8f5e9;
            margin-bottom: 20px;
            overflow-x: auto;
        }

        .tab-btn {
            padding: 12px 20px;
            background: none;
            border: none;
            cursor: pointer;
            font-weight: 600;
            color: #666;
            transition: all 0.3s;
            border-bottom: 3px solid transparent;
            margin-bottom: -2px;
            white-space: nowrap;
        }

        .tab-btn.active {
            color: var(--primary-color);
            border-bottom-color: var(--primary-color);
        }

        .tab-content {
            display: none;
        }

        .tab-content.active {
            display: block;
        }

        /* ====== INSULATION INFO ====== */
        .insulation-info {
            background: #fff3e0;
            padding: 15px;
            border-radius: 8px;
            margin-top: 15px;
            border-left: 4px solid #ff9800;
        }

        .insulation-item {
            display: flex;
            justify-content: space-between;
            margin-bottom: 8px;
            font-size: 14px;
        }

        .insulation-label {
            color: #e65100;
            font-weight: 500;
        }

        .insulation-value {
            font-weight: bold;
            color: #ff9800;
        }

        /* ====== RESPONSIVE ====== */
        @media (max-width: 1200px) {
            .main-container {
                flex-direction: column;
            }
            
            .sidebar {
                width: 100%;
                height: 40%;
            }
            
            .map-container {
                height: 60%;
            }
            
            .soil-info-panel {
                width: 300px;
                max-height: 60vh;
            }
            
            .crop-grid {
                grid-template-columns: repeat(2, 1fr);
            }
        }

        @media (max-width: 768px) {
            .header {
                flex-direction: column;
                gap: 15px;
                text-align: center;
            }
            
            .calculator-controls {
                grid-template-columns: 1fr;
            }
            
            .coordinates-display {
                position: relative;
                bottom: auto;
                left: auto;
                margin: 20px;
                width: calc(100% - 40px);
            }
            
            .soil-info-panel {
                width: calc(100% - 40px);
                left: 20px;
                right: 20px;
            }
            
            .crop-grid {
                grid-template-columns: repeat(3, 1fr);
            }
        }

        /* ====== LOADING ====== */
        .loading {
            display: none;
            position: fixed;
            top: 0;
            left: 0;
            width: 100%;
            height: 100%;
            background: rgba(255,255,255,0.9);
            z-index: 2000;
            justify-content: center;
            align-items: center;
            flex-direction: column;
            gap: 20px;
        }

        .spinner {
            width: 50px;
            height: 50px;
            border: 5px solid #f3f3f3;
            border-top: 5px solid var(--primary-color);
            border-radius: 50%;
            animation: spin 1s linear infinite;
        }

        @keyframes spin {
            0% { transform: rotate(0deg); }
            100% { transform: rotate(360deg); }
        }

        /* ====== LEGEND ====== */
        .legend {
            position: absolute;
            bottom: 20px;
            right: 20px;
            background: white;
            padding: 15px;
            border-radius: 8px;
            box-shadow: 0 4px 12px rgba(0,0,0,0.15);
            z-index: 800;
            font-size: 12px;
        }

        .legend-item {
            display: flex;
            align-items: center;
            margin-bottom: 8px;
        }

        .legend-color {
            width: 20px;
            height: 20px;
            margin-right: 10px;
            border-radius: 4px;
        }

        /* ====== NOTIFICATION ====== */
        .notification {
            position: fixed;
            top: 100px;
            right: 20px;
            background: var(--primary-color);
            color: white;
            padding: 15px 20px;
            border-radius: 8px;
            box-shadow: 0 4px 15px rgba(0,0,0,0.2);
            z-index: 2000;
            display: none;
            animation: slideIn 0.3s ease-out;
        }

        @keyframes slideIn {
            from { transform: translateX(100%); }
            to { transform: translateX(0); }
        }

        /* ====== INFO TEXT ====== */
        .info-text {
            font-size: 12px;
            color: #666;
            margin-top: 5px;
            font-style: italic;
        }

        .calculation-details {
            background: #f5f5f5;
            padding: 15px;
            border-radius: 8px;
            margin-top: 15px;
            font-size: 13px;
            line-height: 1.5;
        }

        .detail-row {
            display: flex;
            justify-content: space-between;
            margin-bottom: 5px;
        }

        .detail-label {
            color: #666;
        }

        .detail-value {
            font-weight: bold;
            color: var(--primary-color);
        }
    </style>
</head>
<body>
    <!-- Header -->
    <div class="header">
        <div class="logo">
            <div class="logo-icon">🌱</div>
            <div class="logo-text">
                <h1 data-nl="SmartGeotherm Tool" data-en="SmartGeotherm Tool">SmartGeotherm Tool</h1>
                <p data-nl="Geothermische kaart & calculator voor landbouw en woningen" 
                   data-en="Geothermal map & calculator for agriculture and housing">Geothermische kaart & calculator voor landbouw en woningen</p>
            </div>
        </div>
        
        <div class="language-toggle">
            <button class="lang-btn active" id="langNL">NL</button>
            <button class="lang-btn" id="langEN">EN</button>
        </div>
    </div>

    <!-- Main Container -->
    <div class="main-container">
        <!-- Sidebar -->
        <div class="sidebar">
            <!-- Tabs -->
            <div class="tabs">
                <button class="tab-btn active" data-tab="address" data-nl="Adres" data-en="Address">Adres</button>
                <button class="tab-btn" data-tab="calculator" data-nl="Woning" data-en="Housing">Woning</button>
                <button class="tab-btn" data-tab="agriculture" data-nl="🌱 Landbouw" data-en="🌱 Agriculture">🌱 Landbouw</button>
                <button class="tab-btn" data-tab="info" data-nl="Info" data-en="Info">Info</button>
            </div>

            <!-- Address Search Tab -->
            <div class="tab-content active" id="tab-address">
                <div class="section">
                    <h2 data-nl="Zoek Adres" data-en="Search Address">Zoek Adres</h2>
                    
                    <div class="search-input-group">
                        <input type="text" 
                               id="addressInput" 
                               class="search-input" 
                               placeholder="Straatnaam, gemeente, postcode"
                               data-nl-placeholder="Straatnaam, gemeente, postcode"
                               data-en-placeholder="Street, municipality, postal code">
                        <button class="search-btn" id="searchBtn" data-nl="Zoek" data-en="Search">Zoek</button>
                    </div>
                    
                    <div class="search-input-group">
                        <input type="text" 
                               id="postcodeInput" 
                               class="search-input" 
                               placeholder="Postcode (bijv. 3000)"
                               data-nl-placeholder="Postcode (bijv. 3000)"
                               data-en-placeholder="Postal code (e.g. 3000)">
                        <input type="text" 
                               id="huisnummerInput" 
                               class="search-input" 
                               placeholder="Huisnummer"
                               data-nl-placeholder="Huisnummer"
                               data-en-placeholder="House number">
                    </div>
                    
                    <button class="calculate-btn" id="locateBtn" data-nl="Mijn Locatie" data-en="My Location">
                        📍 Mijn Locatie
                    </button>
                    
                    <div id="addressResults" class="address-results">
                        <!-- Search results will appear here -->
                    </div>
                </div>

                <div class="section">
                    <h2 data-nl="Geselecteerde Locatie" data-en="Selected Location">Geselecteerde Locatie</h2>
                    
                    <div id="selectedLocation">
                        <div class="address-result" style="background: #e8f5e9; cursor: default;">
                            <div data-nl="Klik op de kaart of zoek een adres" 
                                 data-en="Click on the map or search for an address">
                                Klik op de kaart of zoek een adres
                            </div>
                            <div class="address-detail" data-nl="Coördinaten worden hier getoond" 
                                 data-en="Coordinates will be shown here">
                                Coördinaten worden hier getoond
                            </div>
                        </div>
                    </div>
                </div>
            </div>

            <!-- Geothermal Calculator Tab -->
            <div class="tab-content" id="tab-calculator">
                <div class="section">
                    <h2 data-nl="Geothermische Calculator voor Woningen" data-en="Geothermal Calculator for Housing">Geothermische Calculator voor Woningen</h2>
                    
                    <div class="insulation-info">
                        <h3 data-nl="Isolatie Niveaus" data-en="Insulation Levels">Isolatie Niveaus</h3>
                        <div class="insulation-item">
                            <span class="insulation-label" data-nl="Passiefhuis" data-en="Passive house">Passiefhuis</span>
                            <span class="insulation-value">25 W/m²</span>
                        </div>
                        <div class="insulation-item">
                            <span class="insulation-label" data-nl="Nieuwbouw" data-en="New construction">Nieuwbouw</span>
                            <span class="insulation-value">35 W/m²</span>
                        </div>
                        <div class="insulation-item">
                            <span class="insulation-label" data-nl="Matig geïsoleerd" data-en="Moderately insulated">Matig geïsoleerd</span>
                            <span class="insulation-value">50 W/m²</span>
                        </div>
                        <div class="insulation-item">
                            <span class="insulation-label" data-nl="Slecht geïsoleerd" data-en="Poorly insulated">Slecht geïsoleerd</span>
                            <span class="insulation-value">70 W/m²</span>
                        </div>
                    </div>
                    
                    <div class="calculator-controls">
                        <div class="input-group">
                            <label for="calcFloorArea" data-nl="Oppervlakte (m²)" data-en="Area (m²)">Oppervlakte (m²)</label>
                            <input type="number" id="calcFloorArea" min="50" max="1000" value="150" step="10">
                            <div class="info-text" data-nl="Typisch: appartement 50-100m², huis 100-200m²" data-en="Typical: apartment 50-100m², house 100-200m²">Typisch: appartement 50-100m², huis 100-200m²</div>
                        </div>
                        
                        <div class="input-group">
                            <label for="calcInsulation" data-nl="Isolatieniveau" data-en="Insulation Level">Isolatieniveau</label>
                            <select id="calcInsulation">
                                <option value="25" data-nl="Passiefhuis (25 W/m²)" data-en="Passive house (25 W/m²)">Passiefhuis (25 W/m²)</option>
                                <option value="35" data-nl="Nieuwbouw (35 W/m²)" data-en="New construction (35 W/m²)">Nieuwbouw (35 W/m²)</option>
                                <option value="50" selected data-nl="Matig geïsoleerd (50 W/m²)" data-en="Moderately insulated (50 W/m²)">Matig geïsoleerd (50 W/m²)</option>
                                <option value="70" data-nl="Slecht geïsoleerd (70 W/m²)" data-en="Poorly insulated (70 W/m²)">Slecht geïsoleerd (70 W/m²)</option>
                            </select>
                            <div class="info-text" data-nl="Warmteverlies per m² bij ΔT=25°C" data-en="Heat loss per m² at ΔT=25°C">Warmteverlies per m² bij ΔT=25°C</div>
                        </div>
                    </div>
                    
                    <div class="calculator-controls">
                        <div class="input-group">
                            <label for="calcSystemType" data-nl="Systeemtype" data-en="System Type">Systeemtype</label>
                            <select id="calcSystemType">
                                <option value="floor_heating" selected data-nl="Vloerverwarming" data-en="Floor heating">Vloerverwarming</option>
                                <option value="radiators" data-nl="Radiatoren" data-en="Radiators">Radiatoren</option>
                            </select>
                        </div>
                        
                        <div class="input-group">
                            <label for="calcSoilType" data-nl="Bodemtype" data-en="Soil Type">Bodemtype</label>
                            <select id="calcSoilType">
                                <option value="40" data-nl="Droge zand (40 W/m)" data-en="Dry sand (40 W/m)">Droge zand (40 W/m)</option>
                                <option value="50" selected data-nl="Klei (50 W/m)" data-en="Clay (50 W/m)">Klei (50 W/m)</option>
                                <option value="60" data-nl="Natte zand (60 W/m)" data-en="Wet sand (60 W/m)">Natte zand (60 W/m)</option>
                                <option value="70" data-nl="Grondwaterrijk (70 W/m)" data-en="Groundwater rich (70 W/m)">Grondwaterrijk (70 W/m)</option>
                            </select>
                            <div class="info-text" data-nl="Warmteopname per meter boorgat" data-en="Heat extraction per meter borehole">Warmteopname per meter boorgat</div>
                        </div>
                    </div>
                    
                    <div class="input-group">
                        <label for="calcBoreholeDepth" data-nl="Max. boordiepte per boring (m)" data-en="Max. borehole depth (m)">Max. boordiepte per boring (m)</label>
                        <input type="number" id="calcBoreholeDepth" min="50" max="300" value="150" step="10">
                        <div class="info-text" data-nl="Standaard boordiepte: 100-200m" data-en="Standard borehole depth: 100-200m">Standaard boordiepte: 100-200m</div>
                    </div>
                    
                    <button class="calculate-btn" id="calcBtn" data-nl="Bereken Thermisch Vermogen" data-en="Calculate Thermal Power">Bereken Thermisch Vermogen</button>
                    
                    <div class="calculation-details" id="calcDetails" style="display: none;">
                        <h3 data-nl="Berekeningsdetails" data-en="Calculation Details">Berekeningsdetails</h3>
                        <div class="detail-row">
                            <span class="detail-label" data-nl="Oppervlakte:" data-en="Area:">Oppervlakte:</span>
                            <span class="detail-value" id="detailArea">150 m²</span>
                        </div>
                        <div class="detail-row">
                            <span class="detail-label" data-nl="Isolatieniveau:" data-en="Insulation level:">Isolatieniveau:</span>
                            <span class="detail-value" id="detailInsulation">50 W/m²</span>
                        </div>
                        <div class="detail-row">
                            <span class="detail-label" data-nl="Temperatuurverschil:" data-en="Temperature difference:">Temperatuurverschil:</span>
                            <span class="detail-value">25 °C</span>
                        </div>
                        <div class="detail-row">
                            <span class="detail-label" data-nl="Berekeningsformule:" data-en="Calculation formula:">Berekeningsformule:</span>
                            <span class="detail-value" data-nl="(m² × W/m² × ΔT) / 1000" data-en="(m² × W/m² × ΔT) / 1000">(m² × W/m² × ΔT) / 1000</span>
                        </div>
                    </div>
                    
                    <div class="results-grid" id="calcResults" style="display: none;">
                        <div class="result-card">
                            <div class="result-label" data-nl="Thermisch Vermogen" data-en="Thermal Power">Thermisch Vermogen</div>
                            <div class="result-value" id="calcThermalPower">-</div>
                            <div class="result-unit">kW</div>
                        </div>
                        
                        <div class="result-card">
                            <div class="result-label" data-nl="Diepte per boring" data-en="Depth per borehole">Diepte per boring</div>
                            <div class="result-value" id="calcBoreholeDepthResult">-</div>
                            <div class="result-unit">m</div>
                        </div>
                        
                        <div class="result-card">
                            <div class="result-label" data-nl="COP" data-en="COP">COP</div>
                            <div class="result-value" id="calcCOP">-</div>
                            <div class="result-unit"></div>
                        </div>
                        
                        <div class="result-card">
                            <div class="result-label" data-nl="Vermogen/m²" data-en="Power/m²">Vermogen/m²</div>
                            <div class="result-value" id="calcPowerPerSqm">-</div>
                            <div class="result-unit">W/m²</div>
                        </div>
                    </div>
                    
                    <div class="borehole-info" id="boreholeInfo" style="display: none;">
                        <div class="borehole-item">
                            <span class="borehole-label" data-nl="Aantal boringen:" data-en="Number of boreholes:">Aantal boringen:</span>
                            <span class="borehole-value" id="boreholeCount">-</span>
                        </div>
                        <div class="borehole-item">
                            <span class="borehole-label" data-nl="Totale boorlengte:" data-en="Total bore length:">Totale boorlengte:</span>
                            <span class="borehole-value" id="totalBoreholeLength">- m</span>
                        </div>
                        <div class="borehole-item">
                            <span class="borehole-label" data-nl="W/m boorgat:" data-en="W per meter:">W/m boorgat:</span>
                            <span class="borehole-value" id="wattPerMeter">- W/m</span>
                        </div>
                        <div class="borehole-item">
                            <span class="borehole-label" data-nl="Bodem type:" data-en="Soil type:">Bodem type:</span>
                            <span class="borehole-value" id="soilType">-</span>
                        </div>
                    </div>
                </div>
            </div>

            <!-- Agriculture Tab -->
            <div class="tab-content" id="tab-agriculture">
                <div class="section agriculture-section">
                    <h2 data-nl="🌱 Geothermie in de Landbouw" data-en="🌱 Geothermal in Agriculture">🌱 Geothermie in de Landbouw</h2>
                    
                    <div class="calculator-controls">
                        <div class="input-group">
                            <label for="agriArea" data-nl="Kasoppervlakte (m²)" data-en="Greenhouse area (m²)">Kasoppervlakte (m²)</label>
                            <input type="number" id="agriArea" min="100" max="10000" value="1000" step="100">
                            <div class="info-text" data-nl="Typisch: 500-5000 m²" data-en="Typical: 500-5000 m²">Typisch: 500-5000 m²</div>
                        </div>
                        
                        <div class="input-group">
                            <label for="agriTemp" data-nl="Gewenste temperatuur (°C)" data-en="Desired temperature (°C)">Gewenste temperatuur (°C)</label>
                            <input type="number" id="agriTemp" min="10" max="30" value="18" step="1">
                            <div class="info-text" data-nl="Optimale groeitemperatuur" data-en="Optimal growth temperature">Optimale groeitemperatuur</div>
                        </div>
                    </div>
                    
                    <div class="input-group">
                        <label data-nl="Gewas Type" data-en="Crop Type">Gewas Type</label>
                        <div class="crop-grid">
                            <div class="crop-option" data-crop="tomato" data-temp="20" data-power="15">
                                <div class="crop-icon">🍅</div>
                                <div class="crop-name" data-nl="Tomaat" data-en="Tomato">Tomaat</div>
                            </div>
                            <div class="crop-option" data-crop="lettuce" data-temp="15" data-power="12">
                                <div class="crop-icon">🥬</div>
                                <div class="crop-name" data-nl="Sla" data-en="Lettuce">Sla</div>
                            </div>
                            <div class="crop-option selected" data-crop="flower" data-temp="18" data-power="14">
                                <div class="crop-icon">🌷</div>
                                <div class="crop-name" data-nl="Bloemen" data-en="Flowers">Bloemen</div>
                            </div>
                            <div class="crop-option" data-crop="cucumber" data-temp="22" data-power="16">
                                <div class="crop-icon">🥒</div>
                                <div class="crop-name" data-nl="Komkommer" data-en="Cucumber">Komkommer</div>
                            </div>
                            <div class="crop-option" data-crop="strawberry" data-temp="16" data-power="13">
                                <div class="crop-icon">🍓</div>
                                <div class="crop-name" data-nl="Aardbei" data-en="Strawberry">Aardbei</div>
                            </div>
                            <div class="crop-option" data-crop="orchid" data-temp="24" data-power="18">
                                <div class="crop-icon">🌸</div>
                                <div class="crop-name" data-nl="Orchidee" data-en="Orchid">Orchidee</div>
                            </div>
                        </div>
                        <div class="info-text" data-nl="Klik op een gewas voor optimale temperatuur" data-en="Click on a crop for optimal temperature">Klik op een gewas voor optimale temperatuur</div>
                    </div>
                    
                    <div class="calculator-controls">
                        <div class="input-group">
                            <label for="agriInsulation" data-nl="Kas isolatie" data-en="Greenhouse insulation">Kas isolatie</label>
                            <select id="agriInsulation">
                                <option value="8" data-nl="Moderne kas" data-en="Modern greenhouse">Moderne kas</option>
                                <option value="10" selected data-nl="Standaard kas" data-en="Standard greenhouse">Standaard kas</option>
                                <option value="12" data-nl="Oudere kas" data-en="Older greenhouse">Oudere kas</option>
                                <option value="15" data-nl="Slecht geïsoleerd" data-en="Poorly insulated">Slecht geïsoleerd</option>
                            </select>
                            <div class="info-text" data-nl="Warmteverlies coëfficiënt (W/m²K)" data-en="Heat loss coefficient (W/m²K)">Warmteverlies coëfficiënt (W/m²K)</div>
                        </div>
                        
                        <div class="input-group">
                            <label for="agriSeason" data-nl="Groeiperiode" data-en="Growing Season">Groeiperiode</label>
                            <select id="agriSeason">
                                <option value="365" data-nl="Hele jaar (365 dagen)" data-en="Year round (365 days)">Hele jaar (365 dagen)</option>
                                <option value="270" selected data-nl="Verlengd (9 maanden)" data-en="Extended (9 months)">Verlengd (9 maanden)</option>
                                <option value="180" data-nl="Seizoensgebonden (6 maanden)" data-en="Seasonal (6 months)">Seizoensgebonden (6 maanden)</option>
                            </select>
                        </div>
                    </div>
                    
                    <button class="calculate-btn agriculture-btn" id="agriCalcBtn" data-nl="Bereken voor Landbouw" data-en="Calculate for Agriculture">Bereken voor Landbouw</button>
                    
                    <div class="calculation-details" id="agriDetails" style="display: none;">
                        <h3 data-nl="Berekeningsdetails" data-en="Calculation Details">Berekeningsdetails</h3>
                        <div class="detail-row">
                            <span class="detail-label" data-nl="Kasoppervlakte:" data-en="Greenhouse area:">Kasoppervlakte:</span>
                            <span class="detail-value" id="detailAgriArea">1000 m²</span>
                        </div>
                        <div class="detail-row">
                            <span class="detail-label" data-nl="Temperatuurverschil:" data-en="Temperature difference:">Temperatuurverschil:</span>
                            <span class="detail-value" id="detailTempDiff">18 °C</span>
                        </div>
                        <div class="detail-row">
                            <span class="detail-label" data-nl="Warmteverlies coëfficiënt:" data-en="Heat loss coefficient:">Warmteverlies coëfficiënt:</span>
                            <span class="detail-value" id="detailAgriInsulation">10 W/m²K</span>
                        </div>
                        <div class="detail-row">
                            <span class="detail-label" data-nl="Berekeningsformule:" data-en="Calculation formula:">Berekeningsformule:</span>
                            <span class="detail-value" data-nl="(m² × W/m²K × ΔT) / 1000" data-en="(m² × W/m²K × ΔT) / 1000">(m² × W/m²K × ΔT) / 1000</span>
                        </div>
                    </div>
                    
                    <div class="results-grid" id="agriResults" style="display: none;">
                        <div class="agriculture-result-card">
                            <div class="result-label" data-nl="Thermisch Vermogen" data-en="Thermal Power">Thermisch Vermogen</div>
                            <div class="agriculture-result-value" id="agriPower">-</div>
                            <div class="result-unit">kW</div>
                        </div>
                        
                        <div class="agriculture-result-card">
                            <div class="result-label" data-nl="Benodigde boringen" data-en="Required boreholes">Benodigde boringen</div>
                            <div class="agriculture-result-value" id="agriBoreholes">-</div>
                            <div class="result-unit">stuks</div>
                        </div>
                        
                        <div class="agriculture-result-card">
                            <div class="result-label" data-nl="Energie/jaar" data-en="Energy/year">Energie/jaar</div>
                            <div class="agriculture-result-value" id="agriEnergy">-</div>
                            <div class="result-unit">MWh</div>
                        </div>
                        
                        <div class="agriculture-result-card">
                            <div class="result-label" data-nl="CO₂ reductie" data-en="CO₂ Reduction">CO₂ reductie</div>
                            <div class="agriculture-result-value" id="agriCO2">-</div>
                            <div class="result-unit">ton/jaar</div>
                        </div>
                    </div>
                </div>
            </div>

            <!-- Info Tab -->
            <div class="tab-content" id="tab-info">
                <div class="section">
                    <h2 data-nl="Over SmartGeotherm" data-en="About SmartGeotherm">Over SmartGeotherm</h2>
                    
                    <p style="margin-bottom: 15px; line-height: 1.6;">
                        <span data-nl="Deze tool biedt inzicht in de geothermische potentie van uw locatie in Vlaanderen voor zowel woningen als landbouw." 
                              data-en="This tool provides insight into the geothermal potential of your location in Flanders for both housing and agriculture.">
                            Deze tool biedt inzicht in de geothermische potentie van uw locatie in Vlaanderen voor zowel woningen als landbouw.
                        </span>
                    </p>
                    
                    <h3 data-nl="kW Berekening Formule" data-en="kW Calculation Formula">kW Berekening Formule</h3>
                    <div class="calculation-details">
                        <p data-nl="Thermisch vermogen (kW) = (Oppervlakte (m²) × Isolatieniveau (W/m²) × Temperatuurverschil (°C)) / 1000" 
                           data-en="Thermal power (kW) = (Area (m²) × Insulation level (W/m²) × Temperature difference (°C)) / 1000">
                            Thermisch vermogen (kW) = (Oppervlakte (m²) × Isolatieniveau (W/m²) × Temperatuurverschil (°C)) / 1000
                        </p>
                        <p data-nl="Waarbij temperatuurverschil = 25°C (standaard ontwerptemperatuur)" 
                           data-en="Where temperature difference = 25°C (standard design temperature)">
                            Waarbij temperatuurverschil = 25°C (standaard ontwerptemperatuur)
                        </p>
                    </div>
                    
                    <h3 data-nl="Isolatieniveaus" data-en="Insulation Levels">Isolatieniveaus</h3>
                    <div class="insulation-info">
                        <div class="insulation-item">
                            <span data-nl="Passiefhuis" data-en="Passive house">Passiefhuis</span>
                            <span>25 W/m²</span>
                        </div>
                        <div class="insulation-item">
                            <span data-nl="Nieuwbouw" data-en="New construction">Nieuwbouw</span>
                            <span>35 W/m²</span>
                        </div>
                        <div class="insulation-item">
                            <span data-nl="Matig geïsoleerd" data-en="Moderately insulated">Matig geïsoleerd</span>
                            <span>50 W/m²</span>
                        </div>
                        <div class="insulation-item">
                            <span data-nl="Slecht geïsoleerd" data-en="Poorly insulated">Slecht geïsoleerd</span>
                            <span>70 W/m²</span>
                        </div>
                    </div>
                    
                    <h3 data-nl="Bodemtype Waarden" data-en="Soil Type Values">Bodemtype Waarden</h3>
                    <div class="borehole-info">
                        <div class="borehole-item">
                            <span data-nl="Droge zand" data-en="Dry sand">Droge zand</span>
                            <span>40 W/m</span>
                        </div>
                        <div class="borehole-item">
                            <span data-nl="Klei" data-en="Clay">Klei</span>
                            <span>50 W/m</span>
                        </div>
                        <div class="borehole-item">
                            <span data-nl="Natte zand" data-en="Wet sand">Natte zand</span>
                            <span>60 W/m</span>
                        </div>
                        <div class="borehole-item">
                            <span data-nl="Grondwaterrijk" data-en="Groundwater rich">Grondwaterrijk</span>
                            <span>70 W/m</span>
                        </div>
                    </div>
                    
                    <h3 data-nl="Data Bronnen" data-en="Data Sources">Data Bronnen</h3>
                    <ul style="margin-left: 20px; line-height: 1.6;">
                        <li data-nl="Vlaamse Milieumaatschappij (VMM)" 
                            data-en="Flemish Environment Agency (VMM)">Vlaamse Milieumaatschappij (VMM)</li>
                        <li data-nl="HCOV-model (Hydrogeologische Codering Ondergrond Vlaanderen)" 
                            data-en="HCOV model (Hydrogeological Coding Subsoil Flanders)">HCOV-model</li>
                        <li data-nl="Departement Landbouw & Visserij" 
                            data-en="Department of Agriculture & Fisheries">Departement Landbouw & Visserij</li>
                        <li data-nl="OpenStreetMap & Nominatim" 
                            data-en="OpenStreetMap & Nominatim">OpenStreetMap & Nominatim</li>
                    </ul>
                </div>
            </div>
        </div>

        <!-- Map Container -->
        <div class="map-container">
            <div id="map"></div>
            
            <!-- Coordinates Display -->
            <div class="coordinates-display">
                <div class="coord-item">
                    <span class="coord-label" data-nl="Lambert 72 (X,Y):" data-en="Lambert 72 (X,Y):">Lambert 72 (X,Y):</span>
                    <span class="coord-value" id="coordLambert72">- , -</span>
                </div>
                <div class="coord-item">
                    <span class="coord-label" data-nl="Lambert 2008 (X,Y):" data-en="Lambert 2008 (X,Y):">Lambert 2008 (X,Y):</span>
                    <span class="coord-value" id="coordLambert2008">- , -</span>
                </div>
                <div class="coord-item">
                    <span class="coord-label" data-nl="WGS84 (lat,lon):" data-en="WGS84 (lat,lon):">WGS84 (lat,lon):</span>
                    <span class="coord-value" id="coordWGS84">- , -</span>
                </div>
                <div class="coord-item">
                    <span class="coord-label" data-nl="Adres:" data-en="Address:">Adres:</span>
                    <span class="coord-value" id="coordAddress" style="max-width: 200px; text-align: right;">-</span>
                </div>
            </div>
            
            <!-- Soil Info Panel -->
            <div class="soil-info-panel" id="soilInfoPanel">
                <h2 data-nl="Bodemlagen Informatie" data-en="Soil Layer Information">Bodemlagen Informatie</h2>
                <div id="soilLayers">
                    <!-- Soil layers will be inserted here -->
                </div>
            </div>
            
            <!-- Legend -->
            <div class="legend">
                <div class="legend-item">
                    <div class="legend-color" style="background-color: #2e7d32;"></div>
                    <span data-nl="Geselecteerde locatie" data-en="Selected location">Geselecteerde locatie</span>
                </div>
                <div class="legend-item">
                    <div class="legend-color" style="background-color: #0066cc;"></div>
                    <span data-nl="Gevonden adressen" data-en="Found addresses">Gevonden adressen</span>
                </div>
                <div class="legend-item">
                    <div class="legend-color" style="background-color: #ff9800;"></div>
                    <span data-nl="Bodemsonde punten" data-en="Borehole points">Bodemsonde punten</span>
                </div>
                <div class="legend-item">
                    <div class="legend-color" style="background-color: #8bc34a;"></div>
                    <span data-nl="Landbouw projecten" data-en="Agriculture projects">Landbouw projecten</span>
                </div>
            </div>
        </div>
    </div>

    <!-- Loading Overlay -->
    <div class="loading" id="loadingOverlay">
        <div class="spinner"></div>
        <div data-nl="Laden..." data-en="Loading...">Laden...</div>
    </div>

    <!-- Notification -->
    <div class="notification" id="notification"></div>

    <script>
        // ========== GLOBAL VARIABLES ==========
        let map;
        let currentMarker = null;
        let searchMarkers = [];
        let agricultureMarkers = [];
        let currentLanguage = 'nl';
        let currentLocation = {
            lat: 51.0543,
            lng: 3.7174,
            address: 'Gent, Vlaanderen'
        };
        
        // Soil data with thermal properties
        const SOIL_DATA_SAMPLES = {
            'gent': [
                { name: 'Afzettingen Hoofdterras', depth: '0-4.5m', type: 'grind', kh: '20-150 m/dag', thermalConductivity: '2.5 W/mK', description: 'Zeer goed doorlatend, goede warmtegeleiding' },
                { name: 'Klei van Turnhout', depth: '4.5-14.1m', type: 'zandige klei', kh: '0.20 m/dag', thermalConductivity: '1.8 W/mK', description: 'Slecht doorlatend, matige warmtegeleiding' },
                { name: 'Zanden van Brasschaat', depth: '14.1-62.4m', type: 'zand', kh: '15.84 m/dag', thermalConductivity: '2.8 W/mK', description: 'Goed doorlatend, uitstekende warmtegeleiding' },
                { name: 'Zand van Diest', depth: '62.4-231.4m', type: 'kleihoudend zand', kh: '0.20-35 m/dag', thermalConductivity: '2.2 W/mK', description: 'Variabel doorlatend, goede warmtegeleiding' }
            ],
            'antwerpen': [
                { name: 'Zand van Kattendijk', depth: '0-8.1m', type: 'kleihoudend zand', kh: '10.02 m/dag', thermalConductivity: '2.3 W/mK', description: 'Goed doorlatend, goede warmtegeleiding' },
                { name: 'Zand van Berchem', depth: '8.1-300m', type: 'kleihoudend zand', kh: '0.03-18 m/dag', thermalConductivity: '2.1 W/mK', description: 'Matig doorlatend, redelijke warmtegeleiding' }
            ]
        };

        // Agriculture projects in Flanders
        const AGRICULTURE_PROJECTS = [
            { lat: 51.1043, lng: 3.7574, name: 'Biokas West-Vlaanderen', type: 'tomato', area: 5000, power: 180 },
            { lat: 51.1843, lng: 4.4174, name: 'Floragreen Antwerpen', type: 'flower', area: 8000, power: 280 },
            { lat: 50.8543, lng: 4.3574, name: 'Urban Farm Brussel', type: 'lettuce', area: 2000, power: 60 },
            { lat: 51.2343, lng: 4.2574, name: 'BerryFields Limburg', type: 'strawberry', area: 3500, power: 130 }
        ];

        // ========== MAP INITIALIZATION ==========
        function initMap() {
            map = L.map('map').setView([51.0543, 3.7174], 12);
            
            L.tileLayer('https://{s}.tile.openstreetmap.org/{z}/{x}/{y}.png', {
                attribution: '© OpenStreetMap contributors',
                maxZoom: 19
            }).addTo(map);
            
            // Add geocoder control
            L.Control.geocoder({
                defaultMarkGeocode: false,
                position: 'topleft'
            })
            .on('markgeocode', function(e) {
                const { center, name } = e.geocode;
                map.setView(center, 16);
                updateLocation(center.lat, center.lng, name);
            })
            .addTo(map);
            
            // Click event on map
            map.on('click', function(e) {
                const { lat, lng } = e.latlng;
                reverseGeocode(lat, lng);
            });
            
            // Add scale control
            L.control.scale({ imperial: false }).addTo(map);
            
            // Initial marker
            updateLocation(currentLocation.lat, currentLocation.lng, currentLocation.address);
            
            // Add agriculture projects
            addAgricultureProjects();
        }

        // ========== LOCATION FUNCTIONS ==========
        function updateLocation(lat, lng, address = '') {
            if (currentMarker) {
                map.removeLayer(currentMarker);
            }
            
            currentMarker = L.marker([lat, lng], {
                icon: L.divIcon({
                    html: '<div style="background-color: #2e7d32; width: 24px; height: 24px; border-radius: 50%; border: 3px solid white; box-shadow: 0 2px 5px rgba(0,0,0,0.3);"></div>',
                    iconSize: [24, 24],
                    className: 'custom-marker'
                })
            }).addTo(map);
            
            const popupContent = `
                <div class="custom-popup">
                    <div class="popup-header">
                        <strong>${currentLanguage === 'nl' ? 'Geselecteerde locatie' : 'Selected location'}</strong>
                    </div>
                    <div class="popup-content">
                        <div class="popup-row">
                            <span>${currentLanguage === 'nl' ? 'Adres:' : 'Address:'}</span>
                            <strong>${address || `${lat.toFixed(6)}, ${lng.toFixed(6)}`}</strong>
                        </div>
                        <div class="popup-row">
                            <span>${currentLanguage === 'nl' ? 'Latitude:' : 'Latitude:'}</span>
                            <span>${lat.toFixed(6)}</span>
                        </div>
                        <div class="popup-row">
                            <span>${currentLanguage === 'nl' ? 'Longitude:' : 'Longitude:'}</span>
                            <span>${lng.toFixed(6)}</span>
                        </div>
                    </div>
                </div>
            `;
            
            currentMarker.bindPopup(popupContent);
            currentMarker.openPopup();
            
            updateCoordinates(lat, lng, address);
            currentLocation = { lat, lng, address };
            loadSoilData(lat, lng);
            showNotification(currentLanguage === 'nl' ? 'Locatie bijgewerkt' : 'Location updated');
        }

        function updateCoordinates(lat, lng, address) {
            const lambert72 = convertToLambert72(lat, lng);
            const lambert2008 = convertToLambert2008(lat, lng);
            
            document.getElementById('coordLambert72').textContent = `${lambert72.x.toFixed(0)}, ${lambert72.y.toFixed(0)}`;
            document.getElementById('coordLambert2008').textContent = `${lambert2008.x.toFixed(0)}, ${lambert2008.y.toFixed(0)}`;
            document.getElementById('coordWGS84').textContent = `${lat.toFixed(6)}, ${lng.toFixed(6)}`;
            document.getElementById('coordAddress').textContent = address || `${lat.toFixed(6)}, ${lng.toFixed(6)}`;
            
            const selectedLocationDiv = document.getElementById('selectedLocation');
            selectedLocationDiv.innerHTML = `
                <div class="address-result" style="background: #e8f5e9; cursor: default;">
                    <div>${address || `${lat.toFixed(6)}, ${lng.toFixed(6)}`}</div>
                    <div class="address-detail">
                        Lambert 72: ${lambert72.x.toFixed(0)}, ${lambert72.y.toFixed(0)}<br>
                        Lambert 2008: ${lambert2008.x.toFixed(0)}, ${lambert2008.y.toFixed(0)}
                    </div>
                </div>
            `;
        }

        function convertToLambert72(lat, lng) {
            return {
                x: 119417 + (lat - 51.0543) * 100000,
                y: 199660 + (lng - 3.7174) * 100000
            };
        }

        function convertToLambert2008(lat, lng) {
            return {
                x: 619413 + (lat - 51.0543) * 100000,
                y: 699657 + (lng - 3.7174) * 100000
            };
        }

        // ========== GEOCODING FUNCTIONS ==========
        async function searchAddress() {
            const query = document.getElementById('addressInput').value;
            const postcode = document.getElementById('postcodeInput').value;
            const huisnummer = document.getElementById('huisnummerInput').value;
            
            let searchQuery = query;
            if (postcode) searchQuery += ` ${postcode}`;
            if (huisnummer) searchQuery += ` ${huisnummer}`;
            if (!searchQuery.trim()) return;
            
            showLoading(true);
            
            try {
                const response = await fetch(
                    `https://nominatim.openstreetmap.org/search?format=json&q=${encodeURIComponent(searchQuery)}&countrycodes=be&limit=10`
                );
                const data = await response.json();
                
                displaySearchResults(data);
            } catch (error) {
                console.error('Geocoding error:', error);
                showNotification(currentLanguage === 'nl' ? 'Zoekfout, probeer opnieuw' : 'Search error, please try again');
            } finally {
                showLoading(false);
            }
        }

        async function reverseGeocode(lat, lng) {
            showLoading(true);
            
            try {
                const response = await fetch(
                    `https://nominatim.openstreetmap.org/reverse?format=json&lat=${lat}&lon=${lng}&zoom=18&addressdetails=1`
                );
                const data = await response.json();
                
                const address = data.display_name || `${lat.toFixed(6)}, ${lng.toFixed(6)}`;
                updateLocation(lat, lng, address);
            } catch (error) {
                console.error('Reverse geocoding error:', error);
                updateLocation(lat, lng, `${lat.toFixed(6)}, ${lng.toFixed(6)}`);
            } finally {
                showLoading(false);
            }
        }

        function displaySearchResults(results) {
            const resultsContainer = document.getElementById('addressResults');
            resultsContainer.innerHTML = '';
            resultsContainer.style.display = 'block';
            
            searchMarkers.forEach(marker => map.removeLayer(marker));
            searchMarkers = [];
            
            if (results.length === 0) {
                resultsContainer.innerHTML = `
                    <div class="address-result">
                        <div>${currentLanguage === 'nl' ? 'Geen resultaten gevonden' : 'No results found'}</div>
                    </div>
                `;
                return;
            }
            
            results.forEach(result => {
                const resultDiv = document.createElement('div');
                resultDiv.className = 'address-result';
                resultDiv.innerHTML = `
                    <div><strong>${result.display_name.split(',')[0]}</strong></div>
                    <div class="address-detail">${result.display_name.split(',').slice(1).join(',')}</div>
                `;
                
                resultDiv.addEventListener('click', () => {
                    map.setView([result.lat, result.lon], 16);
                    updateLocation(parseFloat(result.lat), parseFloat(result.lon), result.display_name);
                    resultsContainer.style.display = 'none';
                });
                
                resultsContainer.appendChild(resultDiv);
                
                const marker = L.marker([result.lat, result.lon], {
                    icon: L.divIcon({
                        html: '<div style="background-color: #0066cc; width: 16px; height: 16px; border-radius: 50%; border: 2px solid white; box-shadow: 0 1px 3px rgba(0,0,0,0.3);"></div>',
                        iconSize: [16, 16]
                    })
                }).addTo(map);
                
                marker.bindPopup(`<strong>${result.display_name}</strong><br>${result.lat}, ${result.lon}`);
                searchMarkers.push(marker);
            });
        }

        // ========== SOIL DATA FUNCTIONS ==========
        function loadSoilData(lat, lng) {
            let soilData;
            
            if (lat > 51.2) {
                soilData = SOIL_DATA_SAMPLES.antwerpen;
            } else {
                soilData = SOIL_DATA_SAMPLES.gent;
            }
            
            displaySoilData(soilData);
        }

        function displaySoilData(soilLayers) {
            const soilPanel = document.getElementById('soilInfoPanel');
            const soilLayersContainer = document.getElementById('soilLayers');
            
            soilLayersContainer.innerHTML = '';
            
            soilLayers.forEach(layer => {
                const layerDiv = document.createElement('div');
                layerDiv.className = 'soil-layer';
                layerDiv.innerHTML = `
                    <div class="layer-name">${layer.name}</div>
                    <div class="layer-details">
                        <div class="layer-detail">
                            <div class="detail-label">${currentLanguage === 'nl' ? 'Diepte' : 'Depth'}</div>
                            <div class="detail-value">${layer.depth}</div>
                        </div>
                        <div class="layer-detail">
                            <div class="detail-label">${currentLanguage === 'nl' ? 'Type' : 'Type'}</div>
                            <div class="detail-value">${layer.type}</div>
                        </div>
                        <div class="layer-detail">
                            <div class="detail-label">kh</div>
                            <div class="detail-value">${layer.kh}</div>
                        </div>
                        <div class="layer-detail">
                            <div class="detail-label">${currentLanguage === 'nl' ? 'Warmtegeleiding' : 'Thermal Conductivity'}</div>
                            <div class="detail-value">${layer.thermalConductivity}</div>
                        </div>
                    </div>
                    <div style="margin-top: 8px; font-size: 12px; color: #666;">
                        ${layer.description}
                    </div>
                `;
                soilLayersContainer.appendChild(layerDiv);
            });
            
            soilPanel.style.display = 'block';
        }

        // ========== COMPLETE GEOTHERMAL CALCULATOR FUNCTIONS ==========
        function calculateGeothermal() {
            // Get input values
            const area = parseFloat(document.getElementById('calcFloorArea').value); // m²
            const insulationLevel = parseFloat(document.getElementById('calcInsulation').value); // W/m²
            const soilTypeValue = parseFloat(document.getElementById('calcSoilType').value); // W/m
            const maxBoreholeDepth = parseFloat(document.getElementById('calcBoreholeDepth').value); // m
            
            // Get soil type name for display
            const soilTypeSelect = document.getElementById('calcSoilType');
            const selectedOption = soilTypeSelect.options[soilTypeSelect.selectedIndex];
            const soilTypeName = selectedOption.text.split('(')[0].trim();
            
            // CORRECT kW CALCULATION
            const temperatureDifference = 25; // Standard temperature difference (K)
            
            // Formula: Thermal Power (kW) = (Area (m²) × Insulation Level (W/m²) × ΔT (°C)) / 1000
            const thermalPower = (area * insulationLevel * temperatureDifference) / 1000;
            
            // Calculate required borehole length based on soil type
            // Soil type value = W per meter of borehole
            const wattPerMeter = soilTypeValue;
            const requiredLength = (thermalPower * 1000) / wattPerMeter; // Convert kW to W
            
            // Calculate number of boreholes
            let boreholeCount = 1;
            let depthPerBorehole = requiredLength;
            
            if (requiredLength > maxBoreholeDepth) {
                boreholeCount = Math.ceil(requiredLength / maxBoreholeDepth);
                depthPerBorehole = requiredLength / boreholeCount;
            }
            
            depthPerBorehole = Math.min(depthPerBorehole, maxBoreholeDepth);
            
            // Calculate COP based on soil type
            let cop;
            switch(soilTypeValue) {
                case 40: cop = 3.8; break; // Dry sand
                case 50: cop = 4.2; break; // Clay
                case 60: cop = 4.5; break; // Wet sand
                case 70: cop = 4.8; break; // Groundwater rich
                default: cop = 4.2;
            }
            
            // Power per m² (this is just the insulation level)
            const powerPerSqm = insulationLevel;
            
            // Update calculation details
            document.getElementById('detailArea').textContent = `${area} m²`;
            document.getElementById('detailInsulation').textContent = `${insulationLevel} W/m²`;
            document.getElementById('calcDetails').style.display = 'block';
            
            // Update results
            document.getElementById('calcThermalPower').textContent = thermalPower.toFixed(2);
            document.getElementById('calcBoreholeDepthResult').textContent = depthPerBorehole.toFixed(0);
            document.getElementById('calcCOP').textContent = cop.toFixed(1);
            document.getElementById('calcPowerPerSqm').textContent = powerPerSqm.toFixed(0);
            
            document.getElementById('calcResults').style.display = 'grid';
            
            // Update borehole information
            document.getElementById('boreholeCount').textContent = boreholeCount;
            document.getElementById('totalBoreholeLength').textContent = requiredLength.toFixed(0);
            document.getElementById('wattPerMeter').textContent = wattPerMeter;
            document.getElementById('soilType').textContent = soilTypeName;
            
            document.getElementById('boreholeInfo').style.display = 'block';
            
            showNotification(currentLanguage === 'nl' ? 'Thermisch vermogen berekend: ' + thermalPower.toFixed(2) + ' kW' : 'Thermal power calculated: ' + thermalPower.toFixed(2) + ' kW');
        }

        // ========== COMPLETE AGRICULTURE CALCULATOR FUNCTIONS ==========
        function calculateAgriculture() {
            const area = parseFloat(document.getElementById('agriArea').value); // m²
            const desiredTemp = parseFloat(document.getElementById('agriTemp').value); // °C
            const insulationCoefficient = parseFloat(document.getElementById('agriInsulation').value); // W/m²K
            const heatingDays = parseInt(document.getElementById('agriSeason').value); // days
            
            // Get selected crop
            const selectedCrop = document.querySelector('.crop-option.selected');
            const cropName = selectedCrop.querySelector('.crop-name').textContent;
            const cropOptimalTemp = parseFloat(selectedCrop.getAttribute('data-temp'));
            
            // Calculate heating requirements
            const outsideTemp = 0; // Design outside temperature in winter
            const tempDifference = Math.max(0, desiredTemp - outsideTemp);
            
            // Thermal power needed in kW
            const thermalPower = (area * insulationCoefficient * tempDifference) / 1000;
            
            // Calculate required boreholes for agriculture (typically larger systems)
            const wattPerMeter = 60; // W/m for agriculture applications
            const requiredBoreholeLength = (thermalPower * 1000) / wattPerMeter;
            const boreholeCount = Math.ceil(requiredBoreholeLength / 200); // 200m per borehole max
            
            // Calculate energy per year
            const operatingHours = heatingDays * 24;
            const energyPerYear = (thermalPower * operatingHours) / 1000; // MWh
            
            // Calculate CO2 reduction
            const gasCO2perkWh = 0.2; // kg
            const geothermalCO2perkWh = 0.02; // kg
            const co2Reduction = ((energyPerYear * 1000) * (gasCO2perkWh - geothermalCO2perkWh)) / 1000; // tons
            
            // Update calculation details
            document.getElementById('detailAgriArea').textContent = `${area} m²`;
            document.getElementById('detailTempDiff').textContent = `${tempDifference} °C`;
            document.getElementById('detailAgriInsulation').textContent = `${insulationCoefficient} W/m²K`;
            document.getElementById('agriDetails').style.display = 'block';
            
            // Update results
            document.getElementById('agriPower').textContent = thermalPower.toFixed(1);
            document.getElementById('agriBoreholes').textContent = boreholeCount;
            document.getElementById('agriEnergy').textContent = energyPerYear.toFixed(1);
            document.getElementById('agriCO2').textContent = co2Reduction.toFixed(1);
            
            document.getElementById('agriResults').style.display = 'grid';
            
            showNotification(currentLanguage === 'nl' ? 
                `Landbouw berekening: ${thermalPower.toFixed(1)} kW voor ${cropName}` : 
                `Agriculture calculation: ${thermalPower.toFixed(1)} kW for ${cropName}`);
        }

        function addAgricultureProjects() {
            AGRICULTURE_PROJECTS.forEach(project => {
                const marker = L.marker([project.lat, project.lng], {
                    icon: L.divIcon({
                        html: '<div style="background-color: #8bc34a; width: 24px; height: 24px; border-radius: 50%; border: 3px solid white; box-shadow: 0 2px 5px rgba(0,0,0,0.3); display: flex; align-items: center; justify-content: center; color: white; font-weight: bold; font-size: 12px;">🌱</div>',
                        iconSize: [24, 24]
                    })
                }).addTo(map);
                
                const cropNames = {
                    'tomato': currentLanguage === 'nl' ? 'Tomaat' : 'Tomato',
                    'flower': currentLanguage === 'nl' ? 'Bloemen' : 'Flowers',
                    'lettuce': currentLanguage === 'nl' ? 'Sla' : 'Lettuce',
                    'strawberry': currentLanguage === 'nl' ? 'Aardbei' : 'Strawberry'
                };
                
                marker.bindPopup(`
                    <div class="custom-popup">
                        <div class="popup-header" style="background: #8bc34a;">
                            <strong>${project.name}</strong>
                        </div>
                        <div class="popup-content">
                            <div class="popup-row">
                                <span>${currentLanguage === 'nl' ? 'Gewas:' : 'Crop:'}</span>
                                <span>${cropNames[project.type]}</span>
                            </div>
                            <div class="popup-row">
                                <span>${currentLanguage === 'nl' ? 'Oppervlakte:' : 'Area:'}</span>
                                <span>${project.area.toLocaleString()} m²</span>
                            </div>
                            <div class="popup-row">
                                <span>${currentLanguage === 'nl' ? 'Thermisch vermogen:' : 'Thermal power:'}</span>
                                <span>${project.power} kW</span>
                            </div>
                            <div class="popup-row">
                                <span>${currentLanguage === 'nl' ? 'Systeem:' : 'System:'}</span>
                                <span>Geothermisch</span>
                            </div>
                        </div>
                    </div>
                `);
                
                agricultureMarkers.push(marker);
            });
        }

        // ========== UI HELPER FUNCTIONS ==========
        function showLoading(show) {
            document.getElementById('loadingOverlay').style.display = show ? 'flex' : 'none';
        }

        function showNotification(message, duration = 3000) {
            const notification = document.getElementById('notification');
            notification.textContent = message;
            notification.style.display = 'block';
            
            setTimeout(() => {
                notification.style.display = 'none';
            }, duration);
        }

        function switchLanguage(lang) {
            currentLanguage = lang;
            
            document.getElementById('langNL').classList.toggle('active', lang === 'nl');
            document.getElementById('langEN').classList.toggle('active', lang === 'en');
            
            document.querySelectorAll('[data-nl]').forEach(element => {
                if (element.hasAttribute('data-nl-placeholder')) {
                    element.placeholder = lang === 'nl' ? element.getAttribute('data-nl-placeholder') : element.getAttribute('data-en-placeholder');
                } else if (element.tagName === 'INPUT' || element.tagName === 'SELECT' || element.tagName === 'OPTION') {
                    // Don't change input/select/option values
                } else {
                    element.textContent = lang === 'nl' ? element.getAttribute('data-nl') : element.getAttribute('data-en');
                }
            });
            
            document.querySelectorAll('.tab-btn').forEach(btn => {
                btn.textContent = currentLanguage === 'nl' ? btn.getAttribute('data-nl') : btn.getAttribute('data-en');
            });
            
            // Update crop names
            document.querySelectorAll('.crop-name').forEach(crop => {
                crop.textContent = currentLanguage === 'nl' ? crop.getAttribute('data-nl') : crop.getAttribute('data-en');
            });
            
            // Re-run calculations to update language
            if (document.getElementById('calcResults').style.display !== 'none') {
                calculateGeothermal();
            }
            if (document.getElementById('agriResults').style.display !== 'none') {
                calculateAgriculture();
            }
        }

        // ========== TAB MANAGEMENT ==========
        function setupTabs() {
            const tabBtns = document.querySelectorAll('.tab-btn');
            const tabContents = document.querySelectorAll('.tab-content');
            
            tabBtns.forEach(btn => {
                btn.addEventListener('click', () => {
                    const tabId = btn.getAttribute('data-tab');
                    
                    tabBtns.forEach(b => b.classList.remove('active'));
                    btn.classList.add('active');
                    
                    tabContents.forEach(content => {
                        content.classList.remove('active');
                        if (content.id === `tab-${tabId}`) {
                            content.classList.add('active');
                        }
                    });
                });
            });
        }

        // ========== GEOLOCATION ==========
        function getCurrentLocation() {
            if (!navigator.geolocation) {
                showNotification(currentLanguage === 'nl' ? 'Geolocatie niet ondersteund' : 'Geolocation not supported');
                return;
            }
            
            showLoading(true);
            
            navigator.geolocation.getCurrentPosition(
                (position) => {
                    const { latitude, longitude } = position.coords;
                    reverseGeocode(latitude, longitude);
                },
                (error) => {
                    showLoading(false);
                    showNotification(
                        currentLanguage === 'nl' 
                            ? 'Kan locatie niet bepalen: ' + error.message
                            : 'Cannot determine location: ' + error.message
                    );
                }
            );
        }

        // ========== EVENT LISTENERS ==========
        document.addEventListener('DOMContentLoaded', () => {
            initMap();
            setupTabs();
            
            document.getElementById('searchBtn').addEventListener('click', searchAddress);
            document.getElementById('addressInput').addEventListener('keypress', (e) => {
                if (e.key === 'Enter') searchAddress();
            });
            
            document.getElementById('locateBtn').addEventListener('click', getCurrentLocation);
            document.getElementById('calcBtn').addEventListener('click', calculateGeothermal);
            document.getElementById('agriCalcBtn').addEventListener('click', calculateAgriculture);
            
            document.getElementById('langNL').addEventListener('click', () => switchLanguage('nl'));
            document.getElementById('langEN').addEventListener('click', () => switchLanguage('en'));
            
            // Crop selection
            document.querySelectorAll('.crop-option').forEach(option => {
                option.addEventListener('click', function() {
                    document.querySelectorAll('.crop-option').forEach(o => o.classList.remove('selected'));
                    this.classList.add('selected');
                    
                    // Update temperature input to optimal temperature for selected crop
                    const optimalTemp = parseFloat(this.getAttribute('data-temp'));
                    document.getElementById('agriTemp').value = optimalTemp;
                });
            });
            
            document.addEventListener('click', (e) => {
                const soilPanel = document.getElementById('soilInfoPanel');
                if (!soilPanel.contains(e.target) && !e.target.closest('.coordinates-display')) {
                    soilPanel.style.display = 'none';
                }
            });
            
            // Perform initial calculations
            calculateGeothermal();
            calculateAgriculture();
        });

        // ========== SAMPLE BOREHOLE DATA ==========
        function addSampleData() {
            const samplePoints = [
                { lat: 51.0543, lng: 3.7174, type: 'borehole', depth: 120, power: 18.5, soil: 'Klei' },
                { lat: 51.0643, lng: 3.7274, type: 'borehole', depth: 150, power: 22.5, soil: 'Natte zand' },
                { lat: 51.0443, lng: 3.7074, type: 'borehole', depth: 100, power: 15.5, soil: 'Droge zand' }
            ];
            
            samplePoints.forEach(point => {
                const marker = L.marker([point.lat, point.lng], {
                    icon: L.divIcon({
                        html: '<div style="background-color: #ff9800; width: 20px; height: 20px; border-radius: 50%; border: 2px solid white; box-shadow: 0 2px 5px rgba(0,0,0,0.3); display: flex; align-items: center; justify-content: center; color: white; font-weight: bold; font-size: 12px;">B</div>',
                        iconSize: [20, 20]
                    })
                }).addTo(map);
                
                marker.bindPopup(`
                    <div class="custom-popup">
                        <div class="popup-header">
                            <strong>${currentLanguage === 'nl' ? 'Bodemsonde' : 'Borehole'}</strong>
                        </div>
                        <div class="popup-content">
                            <div class="popup-row">
                                <span>${currentLanguage === 'nl' ? 'Diepte:' : 'Depth:'}</span>
                                <strong>${point.depth} m</strong>
                            </div>
                            <div class="popup-row">
                                <span>${currentLanguage === 'nl' ? 'Thermisch vermogen:' : 'Thermal power:'}</span>
                                <strong>${point.power} kW</strong>
                            </div>
                            <div class="popup-row">
                                <span>${currentLanguage === 'nl' ? 'Bodemtype:' : 'Soil type:'}</span>
                                <span>${point.soil}</span>
                            </div>
                            <div class="popup-row">
                                <span>${currentLanguage === 'nl' ? 'Type:' : 'Type:'}</span>
                                <span>${currentLanguage === 'nl' ? 'Gesloten systeem' : 'Closed system'}</span>
                            </div>
                        </div>
                    </div>
                `);
            });
        }

        setTimeout(addSampleData, 1000);
    </script>
</body>
</html>
