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Abstract

The obvious difference of dry and rainy seasons, steep river bed slope and climate change
cause the decrease of the agricultural water resources in Taiwan. Under the crisis of water
shortage, it is an important issue to research the diversified development and efficient use of
water resources under climate change. Taoyuan City is the target area in this year. Internet of
Things (IoT), sensing technology and intelligent environmental management are combined to
establish a smart water-saving management system, moreover, 2 on site demonstration
experiments are carried out to verify the effects of water-saving and establish a
forward-looking smart water-saving manage system that can be used as an adjustment strategy
for improving water resilience under climate change.

Selection of the target crops: In consideration of (1). Crop water requirements, (2). Water
resources, (3). Representative of crop (4). Land suitability, (5). Regional development
cultivation, Brassica rapa chinensis and Lactuce sative are chosen as the target leaf crops.
Microclimate and environment monitoring station systems are constructed, including (1).
thermometer., (2). Hygrometer, (3). Wind speed anemometer, (5). Barometer (6). Rain gauge,
(7) Soil water tension meter, (8) Self-recording water level meter, (9) Automatic data
collection system. Netafim, a company from Israeli, whose drip irrigation systems are chosen
to use. By the means of NMC PRO irrigation control device and network transmission device
(4G), the all experiments data is collected. A data management platform is developed for
managers and clients to use. The complete frames of the platform include the client-side
interface and the back-side server to manage. The client-side interface would be developed in
this year, which contains environment monitoring, crops grow records, irrigation water
analysis, cultivated land geography, and cropland management.

Brassica rapa chinensis and Lactuce sative are chosen respectively as the target leaf crops

in the experiment which is carried out Dayuan District from July to September. The
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demonstrate area contains test group (drip irrigation) and comparison group (furrow irrigation).
The length and the width of each group are about 25 m and 15 m (area 375m?). There are 10
furrows in each group, 400 plants were grown in 1 furrow, this means there were 4,000 in 1
group, 8,000 plants were grown in the first experiment. The period of the first smart
water-saving experiment is from July 25th (transplant seedings) to August 13th (crop harvest),
counted 20 days totally. The results show that test group (drip irrigation) is about 58 %
water-saving comparative to comparison group (furrow irrigation). Speaking to the crop’s
quality evaluation, 400 plants were chosen randomly in each group to compare to the other
one, 4 basic factors: (1). The height of plant, (2). The numbers of leaf, (3). The width of the
largest leaf, (4). The width of the total plant was observed and the index of Rg(H) (plant height
growth factor) and Rg(L)(leaf number growth factor) were calculated. The results show that
Rg(H) and Rg(L) are 0.86~1.05 and 0.91~1.04 respectively, in other words, there is no
significant difference between test group (drip irrigation) and comparison group (furrow
irrigation). The second wisdom water-saving test totaled 30 days; according to the results of
the smart water-saving management system test, the use of smart water-saving system (drip
irrigation) saved about 77.3 % of water compared with traditional agricultural methods (ditch
irrigation); another crop quality assessment, analysis of 400 strains of crops It shows that the
amount of water used for drip irrigation is only about 22% of the amount of furrow irrigation.
The plant height per plant is about 1.24 times that of traditional furrow irrigation, the average
total leaf width is 1.25 times, and the average weight per plant is 1.91 times. The selection and
sense of irrigation methods are obvious. The combination of measuring components
determines the timing of irrigation and drainage, which helps to significantly reduce water
sources and ensure (improve) the win-win target of original crop quality and yield.

Daxi Sewage Treatment Plant, one of the four sewage treatment plant (urban drainage) in
Taoyuan City, is selected and evaluated where the recycled water quality meets the standard of
landscape watering, furthermore, advance dilution would be used as the agricultural irrigation.
The irrigation area of Yuemei canal (4.8 ha) in Daxi work station in TIA would be chosen as
the demonstrated irrigation area, besides, the schemes of gravity water supply system and

decentralized pressurized water supply system will be researched in the future.
Keywords : Climate change, Smart water saving, Adaptation strategy.
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