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Agriculture Production in Talwan
D Crop 42.98 Billion(48.87% Total agricultural prod

Item and . Acreage/ha. Total va
percentage Species or acreage 2015 Billion,
: 1st: 146,597 ha.
0
Rice (17%) ond : 105,264 ha. 143,881 12.43
Vegetables (27%) Cabba%‘ééf‘r;a#"eﬁgrféVgg:etab'es’ 180,331 10.45
Peanut, corn, soybean, sweet
Upland crop(4%) ’ ’ ’ 53,899 1.87
potato, etc. \
Mushroom 0.70\
Floral crop (7%) 13,174 2.44 \
Citrus, pear, peach, guava, banana, |
Fruits (38%) sugar apple, pineapple, carambola, 144,510 14.67
wax apple, etc.
Special Tea 11,780
Green manure Soybean, sesbania, sun hemp, 97.875

Vicia villosa, etc.




What 1s Pest?

Crops need to be protected from a variety of different pests,
organisms that present a threat to the crop. While we often think
of pests as Insects, a pest can also be a weed, a disease or an
animal (such as a rat, golden apple snail) or even bacteria.

Invasive pest

Domestic pest o (Fruit flies , Thrips,
Economic importment fruit flies papaya mealybugs

Moths lychee stink bugs

red Imported fire ants




hen climate change become a major global issue,
searchers start to predict the potential distributions of pest
nd areas which they cause economic damage based on
limatic data and biological models of development. Based
on the potential geographical distribution of species,
ecological niche model was the assumption that the species
can occur in a particular area with the appropriate survival
environment, climatic factors, distribution and other
biological factors.

In recent years, integrating with the application of
information management platform, including spatial data,
geographic analysis, artificial intelligence applications, data
mining, and the development degree-day of organisms model
was referred to as CLIMEX (CLIMatic IndEX).
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Monitoring system:
pests were established in island




How to set up the pest
monitoring system In Taiwan

« Density monitoring for pest control is very important
work. Understanding the dynamics of pest population, it
will be able to take appropriate preventive measures in
time to achieve.

e By using geographic information system(GIS),

It monitored the population changes throughout the
province, and provided the relevant geographical location
of infested areas.

« To establish effective prevention and control timing , the
pest outbreak of the monitoring to achieve the desired
work.




» Monitoring and Pest management: Insect attracta

application
Survey & Evaluation

v Oriental fruit fly
v'"Melon fly
v Cotton leaf worm

v'Beat armyworm -

v Tomato moth




Melon fly, Bactrocera cucurbitae Oriental fruit fly, Bactrocera dorsalis



Three |mportant polyphagus pests In Taiwan

Helicoverpa
armigera, tomato
moth




Monitoring System In Talwan

JIPEHR
SR - 1A () 2 I (W) SN (R)
W : 236

» Making Decision

» OPEN DATA

» Push notification service sys
farmers by Mobile phone

: ge  mESy  EEGE » Integrated Clime data and Lan

R0 8 et tari govwaric/modules icontent/ deve|op ear|y Warm system

Long-term monitoring of Oriental fruit fly and
Melon fly in the Island Since 2000

v'Set up 61 stations (549 sites) to Collect the Fruit flies o

v'Replaced male attractants per 10 day every month. : M % mazsf;{ }\NAOSM T

Iy I hhlw7hn
ovuvwv\]vvv

v'Sent the specimens of fruit flies or mail data to TARI by volunteers. .

2498 2292

Month

v'Calculated the numbers of flies and GIS analysis

v'Published newsletter per 10 day
Southwest region monitoring of 3 mC

Surface Temeratute

2006 :(Spodoptera litura (Fabricius)) ~ (Spodoptera exigua ‘]
(Hubner))and (Helicoverpa armigera (Hubner)) \ 1

v'57 townships, 285 monitoring sites by sex pheromone trap S 83322233882
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v'Date : June~November



Monitoring system for Fruit flies in Taiw

1.Collected Fruit fly Per 10 day , 61 stations,
Replaced Male attractant per month Per station setup 9T
2. Volunteer Workers Sent the fruit fly or FAX (514 data)
data to TARI
3.Calculated the flies and GIS analysis
4.Published newsletter per 10day. /-
. ..
Rank by 4 density index {//
® 0-64 (flies/trap/10 days ) /Z i
® 65~256  (flies/trap/10 days) \
~ 257~1024 (flies/trap/10 days) s
® 1025~ (flies/trap /10 days) =

(Bactrocera dorsalis ; Bactrocera cucurbitae




TARI website
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Established at Monitoring System of Agricu
Pests in Talwan

By using insect attractant traps to set up monitoring stations at major cultivated horticultural areas in Taiwan ,
long-term survey the densities of five important pests of the island. The aims are using geographic information
system to manage the real time population change of pests.

AN Ooriental Truit ly

(Melon fly) = /\/(5

(Armyworm)

Bureau of Animal and Plant Health
Inspection and Quarantine

(Beet armyworm)




Newsletters for the density monitoring of
three Lepidopterous pests in 57townships

(Spodoptera litura ; Spodoptera exigua; Helicoverpa armigera)
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. { 1. Application of Integrated Pest Management and GIS
. / (Dr. Roger I. Vargas & Dr. R. F. L Mau)
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1.Application of Integrated Pest Management and GIS 

(Dr. Roger I. Vargas & Dr. R. F. L Mau)



2.Environment factors data and GIS (Surface and Spatial analysis)  

The distribution of OFF in Taiwan (on May)
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PEST RISK MAPPING



Data information

|

GlS ) Web GIS (Platform)

1 mmmmms)  Mapping
Brower ) Google map




The framework of Pest Monitoring and Early Warning Information System

CLIMEX
GIS platform

Central Weather Bureau

Data base

Climate data
(Tem. Hum, Rain)

(The

Database (monitoring data)  WSN or Artificial moniitoring distributionof
Host Plant)



Climate change Impact on the potential
geographic distribution for the pest

Based on CLIMEX model, we use climate data to assess the impact o

geographic distribution of the pest . For example, Nilaparva lugens;
Ranked 5 index, unsuitable, marginal suitable, suitable, , highly suitable

The potential distribution of oriental fruit fly in 2000 The potential distribution of oriental fruit fly in 2011 The potential distribution of oriental fruit fly in 2016
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CLIMATE GROUP

Northwest Alliance for Computational Science and Engineering

[~ Normals — Comparisons — This Month ~ Prior 6 Months — Recent Years — Historical Past —Gallery — Explorer"FAQ

PRISM Climate Data

The PRISM Climate Group gathers climate observations from a wide range of monitoring networks, applies sophisticated quality control measures, and
develops spatial climate datasets to reveal short- and long-term climate patterns  The resulting datasets incorporate a variety of modeling techniques
and are available at multiple spatialitemporal resolutions, covering the period from 1895 to the present. Whenever possible, we offer these datasets to the
public, either free of charge or for a fee (depending on dataset sizefcomplexity and funding available for the activity).

* Methods used by the PRISM model

= Descriptions of the PRISM datasets

* How we developed the PRISM model
* Publications about PRISM

* Calendar of PRISM dataset updates
* What's new at PRISM

30-Year Normals: At the end of each decade, average values for temperature and precipitation are computed aver the preceding 30 years. The current set
of 30-year normals covers the period 1981-2010.

Comparisons: Maps showing how observed values have been deviating from long-term conditions (also known as anomalies) - includes the new Drought
Indicator tool.

This Month: Although still very preliminary, results based on daily data readings are available for the month-in-progress.
Prior 6 Months: Provisional results based on both monthly and daily data are available for the 6 most recently completed months.

Recent Years: Daily and monthly observations become stabilized after 6 months. At that point the time series datasets are posted in this section, along
with annual values computed at the end of each year.

Historical Past: Values prior to 1981 are based on less extensive observations. Time series datasets computed using monthly modeling are available for
the years 1895-1980.

Gallery of State Maps: Prepared map images for each state in the continental US.
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Using GIS interpolation method and PRISM model,

obtain the continuous climate grid data

- Code -Year Date Latitudes

s M Temp. H Temp. LTemp. M Hum. L Hum. S M Wind Rainfall
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14989 4660102011 0113 9234 92 12 62 % 10 7 46 190 8 L7
466102011 D14 923 122 158 102 97 100 W 34 30 5 4%
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|| mataData_1970 mm
|| mstaDate_1971 o
|| mataDate_1972 mm
|| mateDate 1973 mm
| | mataDate_1974.mm
| | mataDiata_1975 pum
|| matDats_1976 mm
|| mateDats 1977 mm
|| mateDate_1978 mm
|| mataData_1979 mm
|| mataDate_1980 mmn
|| mataDate_1981 oun

|| mataData_19623 mem
|| mataDiate_1 5984 oo
|| mstaDats_1985 min
|| mataDate_1 986 mm
| | mataData_1 987 pum
| | mataDiats_1 988 mim
|| mataDats_1 969 mm
|| mataDiata_ 1990 mrm
|| steDietes_1 591 o,
|| mataData_1992 mm
| | mataData_1993 mimn
| | mataData_1 994 pm
|| mataDats_1995 mm
|| mateData_1996 mm
|| mataDate_1997 min
| mataDiats 1 998 min

L
| | mataDats_1999 mm
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Using PRISM model Eit the CLIMEX
IS to downscale climate (at least 30000 grid ) ArcGIS
data (1 km)

The Potential Geographic Distrribution ofNilaparvata lugens (2011)
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The population distribution of the oriental fruit fly in
monitoring system

2000 2011




Climate change Impact on the potential
geographic distribution for the pest

Based on CLIMEX model, we use climate data to assess the impact on the potentia

geographic distribution of the pest . For example, Nilaparva lugens;
Ranked 5 index, unsuitable, marginal suitable, suitable, , highly suitable

“The Potential Geographic Distrribution o/Nilaparvata lugens (2003}

The Potential Geographic Distrribution ofNilaparvata lugens (2011)

The potential of geographic distribution for the Nilaparata lugens(2030;

Nilaparva lugens




Daily weather Data received Data exported Data formatted for DYMEX Analyzed
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oo el

Pest risk mapping GIS Data Management Result Export

The flowchart of Pest risk mapping



Pest generation

Weather and Degree-day Concepts in pest risk

- Degree-days: a unit of accumulated heat, used to estimate
development of insects, fungi, plants, and other organisms which
depend on temperature for growth.

- Calculation of degree-days: (one of several methods)

-DDs = avg. temperature — base threshold.

-S0, if the daily max and min are 80 and 60, and the threshold is 50,
then we accumulate

» (80+60)/2 - 50 = 20 DDs for the day
But If daily min temperature < base threshold

» DDs = (max tem.-base threshold tem.)— base
threshold.

»If DDs <( then DDs=0 for the day
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CLIMEX Index

El:the suitability of the
climate for long term survival

Gl: the potential for population
growth during favorable season
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Detecting or Monitoring the pest by Mobile Phone

FmE:  TEREM CROP NAME

as:  2EA PEST NAME

o AMEN : PLANTed DATE -
'3 | amam. DETECTING DATE  2016/05/30

i nesw: CONTROL DATE =

{ rare . musmsiez

2 R TAKE ACTION

M e SHBISA

il Bk

| TAKE #2K0TO0 1 TAKE2RHOTO 2
| kBT EE A MR E ]8R

UPE®AD Photo i

\“

R gt
e Lo Y

POV be TechppiaoietIARIEANENES TR

-




2016 05A30B(ER—)

Lo 1 R
. CLIMEX

Ei" ﬂ?ﬂ?ﬂfu‘. -

8 ST RS T e
KR - 01 B TR 3|
HEEED BW:20] 3

§7 E R S O o R LS TR IR M © 2006 TARL All Righis Reserved

http://128.1.1.221/Climex/Newpage/Index


http://128.1.1.221/Climex/Newpage/Index

\
9 4 = .al M 5636

BZ /NS
ETELE 2017/03/28
S sma 2017/08/28
| DraE 2017/08/30

i hiE . EYIfhE

ATOW N




-"’"’"!"?’ TR R sl
L

b O

;.;-i::tfa‘- f ‘u-‘ﬁ\ g

&5




	The pest risk mapping and monitoring system in Taiwan
	Agriculture Production in Taiwan� crop 42.98 Billion(48.87% Total agricultural production )
	What is Pest? 
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	PEST RISK MAPPING
	Slide Number 17
	Slide Number 18
	Climate change Impact on the potential geographic distribution for the pest  
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Climate change Impact on the potential geographic distribution for the pest  
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	EI:the suitability of the climate for long term survival 
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38

