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‧緣起
在「提昇農業經營現代化，減少管理人力，

節省灌溉用水，降低生產成本，增加農民收益」
之農業政策目標下，農委會自1983年起每年成立
計畫積極推動現代化省水管路灌溉設施示範推
廣，協助及輔導農民施設符合生產條件需要之管
路灌溉系統，包括噴灌、滴灌、微噴及穿孔管等
灌溉設施。
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‧補助原則

管路灌溉設施工程費政府補助49﹪，農戶
自行負擔51﹪。
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落實需求導向，使投資發揮最高效益。



‧計畫目標
1.指導農民應用管路設施灌溉，以提升農場經營技
術並促成農場共同經營之實現及擴大其規模。
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2.降低農業生產成本，提高競爭能力。

3.節省農業灌溉用水，提高水土資源有效利用。



‧計畫目標
4.推廣旱作農業現代化技術，改善農業生產環
境，提升農民生活品質。
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5.辦理管路灌溉技術研討會，培育管路灌溉技術
人才。



‧計畫內容
1.管路灌溉設施之選定及設置。
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2.農民教育及輔導。

3.辦理管路灌溉技術研討會及觀摩。
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1.行政院農業委員會農田水利處

2.農田水利會聯合會

‧推廣之組織架構

策劃及提供經費補助。

協助計畫督導、統籌進度之管控、經費之
調撥、工作會報之召開、辦理技術觀摩及
研討會。



3.經濟部水利署水利規劃試驗所

4.農業工程研究中心

5.推廣單位

技術協助、灌溉器材之檢測及測試系統維護。

技術協助及輔導各推廣單位使用管理系統。

各農田水利會、茶業改良場、澎湖縣農會、
金門縣農會。

‧推廣之組織架構
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噴頭

33%

微噴
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穿孔管
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滴灌
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其他
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穿孔管 噴頭

滴灌 微噴
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穿孔管：7,941.79ha，208,739千元

噴  頭：6,232.33ha，306,228千元

滴  灌：  606.64ha， 24,285千元

微  噴：5,434.39ha，347,118千元

其  他：  809.33ha， 31,746千元

歷年執行成果經費比例圖
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新竹縣
326.87ha
289戶

苗栗縣
2247.26ha
3515戶

金門縣
226.49ha
596戶

台中縣
707.09ha
1559戶

彰化縣
796.41ha
1409戶

雲林縣
1140.36ha
1524戶

嘉義縣市
1814.27ha
2758戶

澎湖縣
123.2ha
359戶

台南縣
3462.08ha
4133戶

高雄縣市
913ha
1110戶

屏東縣
1959.41ha
2674戶

台東縣
2849.57ha
2801戶

南投縣
324.32ha
4336戶

花蓮縣
1049.94
ha 905
戶

台北縣
226.49ha
596戶

宜蘭縣
612.27ha 
801戶

1983-2003年度節水灌溉推廣計畫地區成果分佈圖



東部地區：釋迦、鳳梨、枇杷

南部地區：蓮霧、芒果、荔枝、鳳梨、香蕉

中部地區：葡萄、荔枝、鳳梨、香蕉、楊桃、
水梨、桃子、柑橘

北部地區：柑橘、水梨、桃子、柿子

其他：雜糧、花卉、蔬菜、茶葉、山藥桑樹、
牛蒡等。
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‧推廣之作物
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‧灌溉方式
果樹作物採用噴灌、微噴灌

花卉作物採微噴灌及滴灌

蔬菜作物採用滴灌、穿孔管灌溉



新竹縣

苗栗縣

金門縣
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596戶
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707.09ha
1559戶

彰化縣
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1409戶

雲林縣 嘉義縣市 台南縣
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1110戶

屏東縣
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節水灌溉推廣計畫主要作物分佈圖

桃園縣
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特用作物

2,538ha
12%

花卉作物

315ha
 2%

雜糧作物

813ha
 4%

蔬菜作物

4,955ha
 24%

其他

2,210ha
 11%

果樹作物

10,019ha
 47%

各種作物面積及比例統計圖
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芒果-穿孔管
Mango－Perforated Pipe 

洋桔梗-穿孔管
Balloon Flower－Perforated 

Pipe 
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柚子-微噴
Pomelo－Micro Sprinkler

釋迦-微噴
Sakya Fruit－Micro Sprinkler
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茶葉-噴頭
Tea－Sprinkler

高梁-大型噴頭
Kaoliang－Big Sprinkler
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青椒-滴灌
Green Pepper－Trickle Irrigation

蕃茄-滴灌
Tomato－Trickle Irrigation
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‧未來展望
完成規劃2005至2009年度中長程計畫，預計投入
9億元補助農民，受益面積可達13,500ha 。

賡續推廣省水管路灌溉，提升農場經營技術並促
成農場共同經營之實現及擴大其規模。

達成節約農業灌溉用水，提高水土資源有效利用
之目的。



Prospect in Extension of 
Water Saving Irrigation



‧Introduction
Under one of the agricultural polices aiming at “Enhancement 

of modernizing entrepreneurial operation in agriculture, so as to 
reduction in management manpower, savings in irrigation water,  
decreasing in production cost, and increasing in farmers’ net 
farming profits”, the Council of Agriculture, the Executive Yuan, 
has launched a program since 1983 on “ Demonstration and 
Extension on Modernizing Pipeline Irrigation Facilities for Water 
Saving Project”. The objectives of the project are to render 
assistances to the farmer in establishing pipeline irrigation system 
suitable for undertaking optimal production farming, including 
sprinkler, dripping, micro, and hose-hole irrigation facilities.

Prospect in Extension of Water Saving Irrigation



‧Subsidiary Principles
Incentives are furnished from the project by provision of 49 
per cent of subsidy on the total engineering facility cost, 
the remaining 51 per cent to be borne by the owner himself.

In order to encourage the farmer to adopt the project    
designated facilities.
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‧Goals of the Project
1.Saving irrigation water to expand the irrigable area, and extend  

irrigation mainly for paddy rice to any other non-rice crops  
whichever irrigation is required so as to enhance the quantity and  
quality of productions.

2.Reducing agricultural production cost so as to enhance their  
competitive advantages.

3.Saving the irrigation water so as to increase the overall the use 
efficiency of  water and land resources.
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‧Goals of the Project
4.Adopting modern technique to enable to improve rural 

agricultural production environment, and to enhance the 
quality of rural living surroundings.

5.Conducting related demonstration and extensional educations 
to strengthen the technical transfer and establishment of the 
tank technical staff for the future.
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‧Project Scope
1.Site Selection and installation of irrigational pipeline.

2.Education and guidance to the farmer.

3.Conducting technical workshops and site visiting for 
demonstration.
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‧Institutional Set-up for Demonstration
1.The Council of Agriculture, the Executive Yuan:

Policy making and project financing.

2.Joint Irrigation Association:
Assistance in project supervision; control on project  
implementation progress; budget allocation; project 
implementation coordination meetings; and conducting 
necessary workshop and demonstration sight-seeing.
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‧Institutional Set-up for Demonstration
3.Water Conservation Department and Water Conservation 

Experimental Station:
Provision of technical assistance; testing irrigation facilities; 
and test and maintenance of the function of irrigation system.

4.Agricultural Engineering Research Center:
Provision of technical assistance and guidance to farmers 
and related extensional institutions on how to operate the 
irrigation system.

5.Other Extensional Institutions:
All irrigation associations of Taiwan; Tea Experimental and 
Extensional Stations; Pong-Fu Farmer Association; and 
Chin-Men Farmer Association.

Prospect in Extension of Water Saving Irrigation
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‧Main Crops Extended in the Projects
Eastern part ： sakya fruit, pineapple, loquat.

Southern part ： wax apple, mango, lichee, banana.

Central part ： grape, lichee, banana, star fruit, water pear,    
peach, persimmon, orange.

Northern part ： peach, persimmon, orange, water pear.

Others ： various upland crops, tea, yam, mulberry,  
flowery plants, vegetables and others .
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‧The Way of Irrigation
Sprinkler and micro irrigations are used in the tree and  
upland crops.

Trickle irrigation is most general adopted for flowery plants.

Perforated Pipe and trickle irrigation are used in vegetables.
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Mango－Perforated Pipe Balloon Flower－Perforated Pipe 
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Pomelo－Micro Sprinkler Sakya Fruit－Micro Sprinkler
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Tea－Sprinkler Kaoliang－Big Sprinkler
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Green Pepper－Trickle Irrigation Tomato－Trickle Irrigation
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‧Future Prospects 
An amount of NT$ 900 million is budgeted for subsidy to 
the farmer for continuing the implementation of the water 
saving project from the years 2005 to 2009. The prospective 
benefited areas are estimated at 13,500 hectares.

It is expected that, the farming operation techniques would 
be enhanced; and a common mutual farming operation can 
be realized and farming size would be enlarged.

Consequently, the water resources allotted to the irrigation 
would be saved, and the efficiency in water and land 
utilization would be ameliorated. 
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Establish of Irrigation Establish of Irrigation 
Water Quality Monitoring Water Quality Monitoring 

NetworkNetwork
byby

Agricultural Engineering Research CenterAgricultural Engineering Research Center



Network of Irrigation Water Quality Network of Irrigation Water Quality 
Monitoring StationsMonitoring Stations

In order to maintain irrigation water quality, In order to maintain irrigation water quality, 
the COA have assisted Irrigation Associations the COA have assisted Irrigation Associations 
to manage irrigation water quality since 1978.to manage irrigation water quality since 1978.
Irrigation water quality monitoring points are Irrigation water quality monitoring points are 
located at intake or outlet of water source and located at intake or outlet of water source and 
reservoir, upstream, midreservoir, upstream, mid--stream and stream and 
downstream of irrigation canals, and points downstream of irrigation canals, and points 
where waste water discharge into canal.  where waste water discharge into canal.  
Establish four irrigation water quality Establish four irrigation water quality 
laboratories at laboratories at ShimenShimen, , TaoyuanTaoyuan, , ChanhuaChanhua, , 
and and KaohsiungKaohsiung for examining water samples. for examining water samples. 



Problems Faced with Irrigation 
Water Quality Management

Irrigation water mainly takes from river. Irrigation water mainly takes from river. 
However, the rivers in Taiwan are subject However, the rivers in Taiwan are subject 
to different degree of pollution. As a result, to different degree of pollution. As a result, 
irrigation water quality is also affected. irrigation water quality is also affected. 
Irrigation canals meanders among Irrigation canals meanders among 
farmland fields. Water conveyance via farmland fields. Water conveyance via 
open channels is subject to all kinds of open channels is subject to all kinds of 
pollutants, such as waste water from pollutants, such as waste water from 
factory, animal husbandry, or households. factory, animal husbandry, or households. 
Accordingly, irrigation water is subject to Accordingly, irrigation water is subject to 
all degrees of  pollution. all degrees of  pollution. 
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Network User ControlNetwork User Control

System designed for different user groups:System designed for different user groups:
(1) Council of Agricultural(1) Council of Agricultural
(2) Irrigation Associations(2) Irrigation Associations
(3) Agricultural Engineering Research Center(3) Agricultural Engineering Research Center
(4) other Specialists(4) other Specialists

Web Page Location：
HTTP://WWW.AERC.ORG.TW/WATER/



Network System and Database FrameworkNetwork System and Database Framework

網站伺服器（Web Server）

Internet
Map Server

ASP應用程式

關聯式資料庫

Internet

ODBC

資料庫連結
驅動程式

( ODBC drivers)

地圖資料

HTML 
網頁資料

GIF, JPEG等

網頁影像資料

灌溉水質
分佈圖

水質監測
資料

瀏覽器

ASP 程式應用資料

使用者端 網站伺服端

圖形資料 屬性資料連結

網頁相關資料

ODBC

RDBMS

圖檔及

相關資料

工程管理
資訊

多媒體
網頁資料



Web Page for Agricultural Water Monitoring 
Integrated System



System Integrated with GIS Functions 



Discharge Unit Maintenance Pages



Inquiry Page for Discharge Unit



Discharge User List by Irrigation Associations



Normal Sampling Results for each Irrigation Association



Unqualified Points and Percentage Statistics (1)



Unqualified Points and Percentage Statistics (2)



Major Water Sources and Irrigation Area



Discharge Units and Their Quantity of Waste Water



Number of Unqualified EC Points for each of 
Irrigation Associations



Inquiry Page for Monitoring Points



Attribute Data for each of Monitoring Points



Inquiry page for Monitoring Points



Unqualified Percentage for Monitoring 
Points in each of Irrigation Associations



Web-based Irrigation Water Quality Monitoring System



Irrigation Water Quality System – Data check



Irrigation Water Quality System – Laboratory system



Irrigation Water Quality System – Single PC system data input



Irrigation Water Quality System – Single PC system



Irrigation Water Quality System – AERC version



Irrigation Water Quality System – Data Printing



Precaution System for Irrigation Water Precaution System for Irrigation Water 
QualityQuality

資料庫規格需求訪談 預警管理系統規劃

ArcIMS與
電子地圖採購

水質預警系統開發建置



空間資料

時序資料

影像資料

屬性資料

Monitoring Points Data

GIS

Irrigation Water Quality Data IntegrationIrrigation Water Quality Data Integration



時序資料

屬性資料

空間資料
MIS

GIS + MIS

文查圖

圖查文

1.監視點一
2.監視點二
3.監視點三

屬性資料

水質資料

屬性資料

水質資料

空間分佈

?

Irrigation Water Quality Data IntegrationIrrigation Water Quality Data Integration



基本底圖 POI特製1.強化親切性
2.硬體負載降低
3.快速定位

1.強化位置
2.直覺化說明

Irrigation Water Quality Maps and IconsIrrigation Water Quality Maps and Icons



文字說明 圖表展示

Chart FX .net

Irrigation Water Quality Data DisplayIrrigation Water Quality Data Display



水質等級判斷

PH、EC、SAR、
CL、SO4、RSC

Water Quality Indices and SignsWater Quality Indices and Signs



監測點 排洩戶
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帳號管理

等級設定

預警通報

空間維護

灌溉水質預警系統

水質資料查詢 測點空間查詢 網站管理 系統導覽 使用說明 相關連結

圖文
交叉
查詢

Irrigation Water Quality Precaution Irrigation Water Quality Precaution 
System System 



水質資料庫

連
結

水質等級

原有圖層

水利會灌區
工作站灌區
圳路與部分監視點

新增圖層
主要水系
水工構造物
全省監視點
全省排洩點
環保署水質站

基本圖

河川、湖泊、池
塘、國道、省
道、縣道、鄉
道、鐵路、行政
區域圖、行政中
心、機關學校、
公園綠地、景點

Irrigation Water Quality Data LinkageIrrigation Water Quality Data Linkage



Irrigation Data ProcessingIrrigation Data Processing

空間數值資料空間數值資料

屬性數值資料屬性數值資料

圖形書面資料圖形書面資料

屬性書面資料屬性書面資料

灌溉水質

資料庫

轉檔

數化

輸入

詮釋資料

目錄資料庫更新



Related ToolsRelated Tools

ArcIMS 9.0

提供高階分散式地理資訊系統架構與網路製圖的服務。

透過網路瀏覽器即可在網路上作展示、查詢與分析功能。

Desktop local 資料與網際網路上的GIS資料即時作結

合的功能，確實的作到分散式地理資訊系統的架構。

整合多種資料來源

軟體廠商：軟體廠商：ESRIESRI

整合多種資料來源

標準化的通訊協定標準化的通訊協定
支援不同用戶端平台支援不同用戶端平台

高度可擴充架構高度可擴充架構接受多種GIS資料接受多種GIS資料

容易使用的架構容易使用的架構

ESRI = Environmental Source Research Institute

網路圖形伺服器



全省電子地圖

全台比例尺精度一致
全台圖檔樣式一致
全台圖層內容豐富、多樣化
資料來源製作方式最為精準
資料結構應用面最為完整
屬性建置最為系統化

特色

來源 像片基本圖數化
高解析Quick Bird影像
瞰車大衛星車隊
Map.com 使用者回覆

精度 影像校正誤差(1 pixel)
螢幕數化誤差(2 pixel)
整體誤差在2.5公尺以下

Other related Data LayersOther related Data Layers



網站伺服器端

衛星影像
資料

電子地圖
GIS圖形
資料

灌排圖資
資料

資料庫連結
驅動程式

(ODBC drivers)
RDBMS

關聯式資料庫

網站伺服器(Web Server)

Internet
Map Server ASP 應用程式

ODBCODBC

地圖資料 ASP程式應用資料

HTML
網頁資料

GIF, JPEG
網頁影像資料

多媒體
網頁資料

網頁相關料

地理資訊地圖屬性資料連結

使用者端

Internet
圖檔及相關資料

圖形資料

Irrigation Water Quality Monitoring 
System Design



防火牆

行政院農委會 農田水利會

灌溉水質
預警系統

空間資料庫
伺服器

InternetInternet
灌溉水質

資料庫伺服器

MS SQL

網際網路
圖形伺服器

ArcIMS

相關
政府單位 學術

研究單位

以FTP更新資料

Irrigation Water Quality Monitoring 
System Framework



資料
查詢

空間
查詢

雛形系統雛形系統

Irrigation Water Quality Monitoring System Page
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Irrigation Water Quality Monitoring System Page
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Irrigation Water Quality Monitoring System Page
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Irrigation Water Quality Monitoring System Page
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Irrigation Water Quality Monitoring System Page
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Irrigation Water Quality Monitoring System Page



Irrigation Water Quality Monitoring System Page

雛形系統雛形系統
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