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ESS===== Current Situation
2, i The most up to date information on the current fire season in Europe and in the
= ¥ . Mediterranean area. This includes today meteorological fire danger maps and
,‘ — % forecast up to 6 days, daily updated maps of hot spots and fire perimeters.

Long-term monthly fire weather forecast

Monthly forecast of temperature and rainfall anomalies that are expected to
prevail over European and Mediterranean areas.

Long-term seasonal fire weather forecast

Seasonal forecast of temperature and rainfall anomalies that are expected to
prevail over European and Mediterranean areas.

- Fire News

A selection of news from the press on wildland fires in Europe updated daily by
the EFFIS team. News can be browsed for specific countries selected by the user
from the news map.

Data and services

Country totals (burnt areas & number of fires) per year, as published in the Forest
Fires in Europe, North Africa and Middle East reports.

Fire History

Build customized maps of historical fire incidence querying the European Fire
Database on number of fires, burned area and average fire size of selected years.

Visit the brand-new
Global Wildfire
Information System
Viewer
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Current Situation Application

The current situation enables the user to view and query map layers, giving an indication
of the fire situation across Europe for the current date and surrounding short term time
frame. The application can also be used to view the situation in past years from 2014.

Overview
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Click to add fire danger

Fire Danger Forecast forecast (default: off)
v RE DANGER FORECAST (3]

Source ECMWF (16 km res.) v

Index Fire Weather index (FWI)

Date (=] 15 Oct 2017

Choose date

(default: today) Collapse/expand
i X header

Seleck  deia-range Choose date range or
Last7 dd. Last 30 dd. Last 90 dd.
choose custom range
& Fire Season

From: 14 Oct 2017 To: 16 Oct 2017

ACTIVE FIRES o
+/| MODIS VIIRS . . . .
BURNT AREAS P Click to display active fires
| MoDIS VIIRS (from MODIS and/or

VIIRS) and/or burnt areas
(default: off)

Fire Severity

Seasonal EFFIS Estimates
Locator trend by Countries

Further
analysis




Map Tools

A set of map tools are on the right side of the map image.

The following table explains how the tools work.

Tool Icon Details

Open/close — Shows or hides the options bars on the left of the

layers sidebar - screen. Click once to hide, click again to show.

Search Q Opens a box to search for place names

Reset map r Returns the map to the original extent covering Europe
+ Click to increase or decrease resolution. The same

Zoom in/out _ effect can also be obtained using the roller button on

the mouse.

Zoom to specific rn Click and use the mouse to highlight a specific area for

area L4 the zoom

Full screen o Click to put map on whole screen. Click again to

restore to previous view.

Show me where
Iam

Click to zoom in on current location (may not work if
permission has not been granted to the browser to find
location)

Switch base

layer

Default layer is GoogleMap Satellite.
Other alternatives are:

e GoogleMap Hybrid

eOpenStreetMap

¢Open TopoMap
eOpenMapSurfer_Roads
eCountry_Boundaries.

Show legend

Opens a box on the screen with the legends for all the
layers that are currently displayed.




Layer controls

On the left of the map are 3 windows containing the map options.

In all cases clicking on ® opens a new screen containing detailed information. (See
Appendix on page 13 for full text of information on the burnt areas and active fires).

Icon

Details

Country Boundaries i ]

Adds or removes country boundaries on
the map.

FIRE DANGER FORECAST a
Source ECMWF (16 km res ¥

Index Fire Weather Index (FWI v

Date ] 16 Oct 2017

Displays Fire Danger information

Source: Choose from ECMWF (default) or
Meteo France.

Index: choice of 8”

e Fire Weather Index (FWI) - default

e Initial Spread Index (ISI)

e Build up Index (BUI)

¢ Fine Fuel Moisture Code (FFMC)

e Duff Moisture Code (DMC)

e Drought Code (DC)

e Ranking (percentile vs historical 30 years
values)

e Anomaly (standard deviation with respect
to a 30 year average)

Date: Choice of today, up to 8 days in the
future or any date in the past back to 2014.

Select a date-range

Last 7 dd. Last 30 dd. Last 80 dd.

=] Fire Season

From: 08 May 2018 To: 15 May 2018

ACTIVE FIRES i
MODIS VIIRS

BURNT AREAS i
MODIS VIIRS

Fire Severity

Displays active fires and burnt area
information

The data range must be selected from the
pre-calculated ranges or a custom range.

Active fires may be displayed from MODIS,
VIIRS or both together (€ gives details
about each of them. The information is also
shown in this guide on page 13).

Burnt areas can be displayed from MODIS,
VIIRS or both. (instead of or together with
active fires). Additional information on Fire
Severity can be displayed on top of the
burnt areas (& gives details about each of
them. The information is also shown in this
guide on page 13).

EFFI5 Estimates
by Countries

Burnt Area Seasonal

Locator tremd

The three buttons in this section open up a
window at the right of the screen for more
detailed analyses

(described in full below)




Analysis tools

Burnt Area Locator

Burnt Area Locator

France =
=
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| Fire danger chart

# Fire evolution
PDF report

Burnt Area

Locator
The tool allows you to choose a country

and a province to see the details of the fires that have
been recorded there over the current season as in the
example below. Fires are colour coded depending on
how recently they occurred. The time range for the
display must be selected at the “Rapid Damage
Assessment” menu, on the left-hand side of the EFFIS
display.

An arrow on the left of the fire list, allows you to select
the retrieval of 4 types of information on the single fire
(see Figure 1):

(1) Zoom to the burnt area (Figure 1a),

(2) Fire danger chart at the fire location (Figure 1b)
(3) fire evolution of the burnt area and information on
the damage assessment (Figure 1c) and

(4) pdf single-fire report with all the details of the
event.

Fire Evolution

sclerophylious 00
transitional 0.0
othernatiand 100.0
agriareas 0.0
ansurt 00
ctherlandcover 0.0

area ha 50

Gountryfullname France

(b) (c)

Figure 1. Burnt area locator - detailed information per single fire.



Seasonal Trend

Seasomal
trend

The tool opens a window showing the current season’s cumulative burnt
areas or number of fires mapped in EFFIS against the long-term average 2008-2017 (see
Figure 2). Please note that the fires mapped in EFFIS are those of approximately 30 ha or
larger. Data are available for total EU, European non-EU, Middle East and North Africa
(MENA) and individual countries. The weekly data displayed on the graph are provided
below the graph in table format.
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Figure 2. Seasonal trend of burnt areas and number of fires mapped in EFFIS.

EFFIS Estimates per country

EFFIS Estimates
per Countries

The tool displays the cumulative number of fires mapped in EFFIS or
burnt areas from the start of the year with the 10-year average for each of the
countries covered (see Figure 3). The countries are ordered from the highest to the
lowest values of number of fires or burnt areas mapped in EFFIS during the current
season. The values displayed on the graph are provided in table format below the
graph. The last column of the table provides the ratio of the values in the current
season to the long-term average.
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Figure 3. EFFIS estimates by country.



Working with the “"Current Situation Viewer”

Fire Danger Assessment

Click in the small box (upper left) of the Fire Danger Forecast menu to display the Fire
Weather Index (default index).

The right button of the mouse allows the user to display information for a single location
(Figure 4a). This:

(1) Displays layer information (Figure 4b) (all the fire danger indices for the location),

(2) Displays the chart of the fire danger indices (Figure 4c) and

(3) centres the map at the location (Figure 4d).
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Figure 4. Fire danger information display on the current situation viewer.



Active Fire Information

First, select a range of days for which the active fire information will be displayed. Then
click on MODIS, VIIRS or both to display active fires. Active fires are colour-coded
according to the period in which they were recorded by the satellite sensor into: green
(older than 90 days), blue (last 90 days), orange (last 7 days) and red (last 24 hours)
(see

Figure 5a).

The right button of the mouse placed on the active fire allows the user to display the
lat/long position of the active fire (
Figure 5b &
Figure 5c¢) and the fire danger charts on the fire location (
Figure 5d).

i,

o (d)

Figure 5. Information on active fires in the “current situation viewer”




Burnt Area Information

First, select a range of days for which the burnt area information will be displayed. Then
click on MODIS, VIIRS or both to display burnt areas. Burnt areas are color-coded according
to the period in which they were recorded by the satellite sensor into: green (older than
90 days), blue (last 90 days), orange (last 7 days) and red (last 24 hours) (see Figure 5a).
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Burnt area perimeters can be displayed for MODIS, VIIRS, or for both sensors (see Figure
6).

(©)

Figure 6. Display of burnt area perimeters.
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When selecting a single fire on the screen, it is possible for the user to display additional
information for the single fire using the right button of the mouse for those perimeters
mapped with MODIS data, only. The information that can be displayed is shown in Figure
7. This information includes: (a) available data for the single feature, (b) Display layer
information (details of the land cover types damaged by the fire), (c) Display Fire Danger
Charts (Fire danger situation around the current date).

(©)

Figure 7. Display of additional information with the use of the right button of the mouse.

Additionally, it is possible to display the layer of fire severity on top of the burnt area
perimeter, by clicking on the “fire severity” box in the menu.
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Additional information

Fire Danger Forecast

ﬂ' The fire danger forecast module of EFFIS generates daily maps of 1 to 10 days of
forecasted fire danger level using numerical weather predictions. The module is active all
year around, although the core of the wildfire season is, in most countries, from 1st of
March to 31st of October

EFFIS normally operates using meteorological forecast data received daily from 3 systems,
the European Centre for Medium-Range Weather Forecast (ECMWF), French
(MeteoFrance).

After a test phase of 5 years, during which different fire danger indices were implemented
to compute fire danger, in 2007 the EFFIS network has adopted the Canadian Forest Fire
Weather Index (FWI) System as the method to assess the fire danger level in a harmonized
way throughout Europe.

Fire danger is mapped in 6 classes (very low, low, medium, high, very high and extreme)
with a spatial resolution of about 16 km (ECMWF data), 10 km (MF data) and 36 km (DWD
data). The fire danger classes are the same for all countries and maps show a harmonized
picture of the spatial distribution of fire danger level throughout EU.

The following are the FWI values used as thresholds of the fire danger classes in the map:

. FWI ranges
Fire Danger Classes (upper bound gxcluded)
Very low <52
Low 5.2-11.2
Moderate 11.2-21.3
High 21.3-38.0
\Very high 38.0 - 50.0
Extreme >=50.0

The maps of forecasted fire danger level can be consulted through the web mapping
interface of EFFIS and are also emailed daily to the users.

ﬂ' Active Fire Detection

Active fires are located on the basis of the so-called thermal anomalies produced by them.
The algorithms compare the temperature of a potential fire with the temperature of the
land cover around it; if the difference in temperature is above a given threshold, the
potential fire is confirmed as an active fire or "hot spot."

EFFIS uses the active fire detection provided by the NASA FIRMS (Fire Information for
Resource Management System).

MODIS Active fires

The MODIS sensor, on board the TERRA and ACQUA satellites, identifies areas on the
ground that are distinctly hotter than their surroundings and flags them as active fires. The
difference in temperature between the areas that are actively burning with respect to
neighbouring areas allows active fires to be identified and mapped. The spatial resolution
of the active fire detection pixel from MODIS is 1 km.

Additional information on the MODIS active fire product is available at
https://earthdata.nasa.gov/what-is-new-collection-6-modis-active-fire-data

12
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VIIRS Active fires

The MODIS sensor, on board the TERRA and ACQUA satellites, identifies areas on the
ground that are distinctly hotter than their surroundings and flags them as active fires. The
difference in temperature between the areas that are actively burning with respect to
neighbouring areas allows active fires to be identified and mapped. The spatial resolution
of the active fire detection pixel from MODIS is 1 km.

Additional information on the MODIS active fire product is available at

https://earthdata.nasa.gov/earth-observation-data/near-real-time/firms/viirs-i-band-active-fire-data

The mapping of active fires is performed to provide a synoptic view of current fires in
Europe and as a means to help the subsequent mapping of burnt fire perimeters.
Information on active fires is normally updated 6 times daily and made available in EFFIS
within 2-3 hours of the acquisition of the MODIS/VIIRS images.

When interpreting the hotspots displayed in the map, the following must be considered:

e Hotspot location on the map is only accurate within the spatial accuracy of the sensor;
e Some fires may be small or obscured by smoke or cloud and remain undetected;
e The satellites also detect other heat sources (not all hotspots are fires);

To minimize false alarms and filter out active fires not qualified as wildfires (e.g.
agricultural burnings), the system only displays a filtered subset of the hotspots detected
by FIRMS. To this end a knowledge based algorithm is applied that takes into account the
extent of surrounding land cover categories, the distance to urban areas and artificial
surfaces, the confidence level of the hotspot.

With the identify feature tool, key information attached to each active fire is provided such
as geographic coordinates, administrative district (commune and province) and the main
land cover category affected.

13
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ﬂ' Rapid Damage Assessment

The Rapid Damage Assessment (RDA) module of EFFIS was initially implemented in 2003
to map burned areas during the fire season, by analyzing MODIS daily images at 250 m
spatial resolution. For the monitoring of burned areas during the summer, daily images
from the MODIS instruments on board of TERRA and AQUA satellites are acquired and
processed few hours after the acquisition. The EFFIS Rapid Damage Assessment provides
the daily update of the perimeters of burnt areas in Europe for fires of about 30 ha or
larger, twice every day. Since the year 2016, the RDA incorporates the mapping of active
fires and burnt areas from the VIIRS Sensor, onboard the NASA/NOAA Suomi National
Polar-orbiting Partnershp (SNPP), which allows the update of burnt areas maps one more
time, every day.

MODIS Burnt Areas

IMPORTANT NOTE - For any use of the EFFIS Burnt Area product the conditions listed below
must be taken into consideration:

e The product is derived from the daily processing of MODIS satellite imagery at 250 m
ground spatial resolution.

e The perimeters of the burned scars in the represent areas burned by fires as detected
from MODIS satellite imagery. Therefore, no distinction is made between wildland fires,
environmental burnings or prescribed fires.

e Burnt scars of approximately 30 hectares in size are mapped, although the product may
also include the perimeters of burned areas of smaller dimension.

e Small burnt or un-burnt areas below the spatial resolution of the MODIS imagery are
not mapped; these may include small unburned islands inside the burnt area perimeter.

e The Burnt Area product is updated up two times every day. The perimeter of burnt areas
due to different fires happening between two sequential updates may be merged into a
single perimeter.

e The dates reported as Start date and Last update may not correspond to the date of
ignition and extinction of the fire

e The EFFIS burnt area product is intended to provide estimates of burnt areas at
European level. Caution should be taken when comparing this product to other data that
may have been produced using different methodologies and scopes.

e Although the burnt area perimeters are overlaid on the Google imagery, it must be noted
that the original EFFIS product is produced at 250 m spatial resolution, not at the
resolution of the underlying Google images.

Although only a fraction of the total humber of fires is mapped, the area burned by fires of
this size represents about 75% to 80% of the total area burned in EU. Modelling historical
fire data from the EFFIS European fire database, equations have been set up for the
different countries, which make it possible to predict the total area burned with good
accuracy; that is, the total burnt area in a country is obtained as a function of the area
burned by fires larger than 30 ha.

In order to obtain the statistics of the burnt area by land cover type, the data from the
CORINE Land Cover database are used. Therefore the mapped burned areas are overlaid
to land cover maps, allowing an assessment of damage to be made that is harmonized for
all the European Countries.

The burnt area mapping in the RDA is based on the identification of active large fires from
the MODIS, the expansion of the burnt areas from these initial points on the basis of region-
growing algorithms, and the refinement of the final perimeter of the fire through visual
interpretation of the images. The process is aided by the systematic collection of fire news
from a variety of media. An alternative to the current methodology is being developed.
This method is based on abrupt post-fire vegetation change detected from MODIS daily
time series. Once implemented, this method will allow for a better and less user-dependent
classification of the burned areas.
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VIIRS Burnt Areas

Data from the VIIRS VIIRS (Visisble Infrared Imaging Radiomer Suite) on board the
NASA/NOAA Suomi National Polar-orbiting Partnership (SNPP) are also used for the
mapping of burnt areas in EFFIS. The perimeters of the fires derived from VIIRS are
generated using algorithms that derive polygons on the basis of the active fires retrieved
from this sensor. Accordingly, the fire perimeters are directly derived from the coordinates
of active fires, which permits a near-real time processing, even in light cloudy or smoke
situations.

These fire perimeters are thus produced just after the pass of the satellite and the
acquisition of the data, without the need to perform the classification of the satellite
imagery. Since the procedure is automatic and based on delineating polygons, the fire
perimeters may have sharper shapes than those produced from the classification of MODIS
imagery (above section). For the spatial resolution of the fire perimeters, it must be noted
that the nominal spatial resolution of VIIRS is 375 m.

VIIRS derived data on burnt areas are not yet used in EFFIS to compute burnt area
statistics; they are only displayed in the EFFIS "current situation viewer."
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Long-term monthly forecast of temperature and rainfall
anomalies

This page shows temperature and rainfall anomalies that are expected to prevail over
European and Mediterranean areas during the next 2 weeks. This service started in April
2014; these weekly anomalies shown will be updated every week during the fire season.
Normally in the beginning of each week a forecast for the next 2 weeks will be made
available.

The maps are based on the ECMWF (European Centre for Medium-Range Weather
Forecasts) Monthly Forecast System (MFS) and are provided to EFFIS users as
experimental products. MFS anomalies of temperature and rainfall are estimated from the
mean deviation of the monthly forecast from the model climate. The maps highlight the
areas which are expected to be colder/warmer and dryer/wetter (than normal) over Europe
and Mediterranean countries, with an obvious linkage to potentially higher forest fire
danger.

Additional details on monthly forecasting can be found below, while detailed technical
illustration of the Monthly Forecast System MFS can be consulted on the related pages of
the ECMWF web site (https://www.ecmwf.int/en/forecasts/datasets/set-vi.)

Temperature anomalies Rain anomalies

FIRST WEEK (FROM MONDAY 15.01.2018) FIRST WEEK (FROM MONDAY 15.01.2018)

1 R ——

Clicking on any of the images will give a zoomed-in view. Click again to restore the image
to the smaller size.
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Monthly forecast — additional information

Two ensemble forecasting systems are currently operational at ECMWF: (1) the EPS
(Ensemble Prediction System) for medium-range weather forecasting and (2) the seasonal
forecasting (Seasonal Forecast System, so-called: S4). The EPS produces weather
forecasts out to 15 days, whereas seasonal forecasting (S4) produces forecasts out to 7
months.

The two systems have different physical bases. Medium-range weather forecasting (EPS)
is essentially an atmospheric initial value problem. Since the time scale is too short for
variations in the ocean significantly to affect the atmospheric circulation, the ECMWF
medium-range weather forecasting system is based on atmospheric-only integrations. Sea
Surface Temperatures (SSTs) are simply persisted.

Seasonal forecasting (S4), on the other hand, is justified by the long predictability of the
oceanic circulation (of the order of several months) and by the fact that the variability in
tropical SSTs has a significant global impact on the atmospheric circulation. Since the
oceanic circulation is a major source of predictability in the seasonal scale, the ECMWF
seasonal forecasting system is based on coupled ocean-atmosphere integrations. Seasonal
forecasting is also an initial value problem, but with much of the information contained in
the initial state of the ocean.

It becomes obvious that between EPS and S4 there exists a certain gap. The main goal of
the experimental monthly forecasting is to fill the gap between these systems and produce
forecasts for the time range 10 to 30 days. The time range 10 to 30 days is probably still
short enough that the atmosphere retains some memory of its initial state and it may be
long enough that the ocean variability has an impact on the atmospheric circulation.

Therefore, the monthly forecasting system, so-called: MFS (Monthly Forecast System) has
been built as a continuation of the medium-range VAREPS (VAriable Resolution EPS), but
in ocean-atmospheric coupled mode after day 10.

For technical reasons it is not possible to coupled EPS from day 0 at present but it should
be possible when the next ocean system is implemented.

Furthermore, an important source of predictability over Europe in the 10-30 day range is
believed to originate from the Madden Julian Oscillation (MJO). The MJO is a 40-50 day
tropical oscillation. Several works suggest that the ocean-atmosphere coupling has a
significant impact upon the speed of propagation of an MJO event in the Indian Ocean and
western North Pacific. The use of a coupled system after day 10 may therefore help to
capture some aspects of the MJO variability.
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Long-term seasonal forecast of temperature and rainfall
anomalies

This page shows temperature and rainfall anomalies that are expected to prevail over
European and Mediterranean areas during the next 7 months. This service started in June
2013; the set of 7 months shown will be updated monthly during the fire season. Normally
within the first week of each month a forecast for the next 2 months will be made available.

The maps are based on the ECMWF (European Centre for Medium-Range Weather
Forecasts) Seasonal Forecasting System named S4 (System 4) and are provided to EFFIS
users as experimental products. S4 anomalies of temperature and rainfall are estimated
from the mean deviation of the seasonal forecast from the model climate. The maps
highlight the areas which are expected to be colder/warmer and dryer/wetter (than
normal) over Europe and Mediterranean countries, with an obvious linkage to potentially
higher forest fire danger.

Please take into account that the longer the forecast horizon, the less accurate the forecast
will be.

Additional details on seasonal forecasting can be found below, while detailed technical
illustration of the Seasonal Forecast System S4 can be consulted on the related pages of
the ECMWF web site https://www.ecmwf.int/en/forecasts/datasets/set-vi.)

Temperature anomalies Rain anomalies
JANUARY 2018 JANUARY 2018

Clicking on any of the images will give a zoomed-in view. Click again to restore the image
to the smaller size.
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Seasonal forecast — additional information

Seasonal forecasting attempts to provide useful information about the "climate" that can
be expected in the coming months. The seasonal forecast is not a weather forecast:
weather can be considered as a snapshot of continually changing atmospheric conditions,
whereas climate is better considered as the statistical summary of the weather events
occurring in a given season.

Despite the chaotic nature of the atmosphere, long term predictions are possible to some
degree thanks to a number of components which themselves show variations on long time
scales (seasons and years) and, to a certain extent, are predictable. The most important
of these components is the ENSO (El Nino Southern Oscillation) cycle, which refers to the
coherent, large-scale fluctuation of ocean temperatures, rainfall, atmospheric circulation,
vertical motion and air pressure across the tropical Pacific. El Nifio episodes (also called
Pacific warm episodes) and La Nifia episodes (also called Pacific cold episodes) represent
opposite extremes of the ENSO cycle. The ENSO cycle is the largest known source of year-
to-year climate variability.

Changes in Pacific sea surface temperature (SST) are not the only cause of predictable
changes in the weather patterns. There are other causes of seasonal climate variability.
Unusually warm or cold sea surface temperatures in the tropical Atlantic or Indian Ocean
can cause major shifts in seasonal climate in nearby continents.

In addition to the tropical oceans, other factors that may influence seasonal climate are
snow cover and soil wetness. All these factors affecting the atmospheric circulation
constitute the basis of long-term predictions.

Overall, seasonal forecasting is justified by the long predictability of the oceanic circulation
(of the order of several months) and by the fact that the variability in tropical SSTs has a
significant global impact on the atmospheric circulation.

Seasonal forecasts provide a range of possible climate changes that are likely to occur in
the season ahead. It is important to bear in mind that, because of the chaotic nature of
the atmospheric circulation, it is not possible to predict the daily weather variations at a
specific location months in advance. It is not even possible to predict exactly the average
weather, such as the average temperature for a given month.

The European Centre for Medium-Range Weather Forecasts (ECMWF) Seasonal Forecasting
System (S4) is based on a global model which, since the oceanic circulation is a major
source of predictability in the seasonal scale, is based on coupled ocean-atmosphere
integrations.

The S4 has a surface grid with 80 km spacing representing large scale weather patterns.
Local weather and climate is much influenced by features too small to be included in the
relatively low-resolution model (hills, coastlines, land surface properties). Thus, trying to
read off local values from the maps could be very misleading.

The seasonal forecasts consist of a 51-member ensemble. The ensemble is constructed by
combining the 5-member ensemble ocean analysis with SST perturbations and the
activation of stochastic physics. The forecasts have an initial date of the 1st of each month,
and run for 7 months.

Every seasonal forecast model suffers from bias - i.e., the climate of the model forecasts
differs to a greater or lesser extent from the observed climate. Since shifts in predicted
seasonal climate are often small, this bias needs to be taken into account, and must be
estimated from a previous set of model integrations. Forecast monthly mean anomalies (of
temperature and rain) are calculated relative to a climate mean formed from the
appropriate 1981-2010 re-forecasts. The set of re-forecasts (otherwise known as hindcasts
or back integrations) are made starting on the 1st of every month for the years 1981-
2010. They are identical to the real-time forecasts in every way, except that the ensemble
size is only 15 rather than 51.
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Fire News Application

The purpose of this application is to display geo-located news items about forest fires from
a number of sources. News items are added to the map daily by team members during the
fire season. The resulting list can be sorted by any of the displayed variables and filtered
by date, size class or country.

[N.B. It is important to note that not all fires are displayed here: only those with an
identifiable location. Fires are not always reported individually in the press, as the amount
written about them depends on other current world events].

Click on a point on the map to give a link to the original news item associated with that
point.

Click on the name in the list for a table with details of the fire and a close-up of the map.

By default the display shows fires occurring in the last week, but the From and To boxes
can be used to select other time periods - even for past years. The Search box allows the
user to narrow down the display from among the total selected in the date filters.
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Ft v o3 AT EBEDA v v 2V A ATHERET — % DRKREZFE L, #
Sl B
BRI R BERE DM IF R DA E 2 U, e, MsEes, 7
B OIEH & A T L= GISHIE#
MFEHEE INIEEE DR E BN T U 7 _— A MRS & 5
L. IO A 03 R T & 2 15
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x 52 MZEL—Y (4 m/m) IT&YEREFLE-HEREROBE

HH Ko
Tt 22 R BB Ol 22 L — Y O SR IR E A FIH U7 RFR X 53 X & 78
HZENTE DD, BHEEOHDOLGE XY bIEEILN ET25
7 — ¥ 0.5m [HIBR o itz 5 23 VERR 7T g
BRIEAR R TE RN
A FHEEB DY E . FHIRREEK 10%
JRBERNTFHR T & 720
Ht e SHER OLE . FRIRRESREK) 5~10%
i v LR SHEB O S . THRRZERK 15%. (—E&HEOMTITHE N T)
R FHER DY E . FHIRREEK 20%
IRIERI D6, THARAESRK) 30%
723 0 g cE e
(VAR 75 AEALERGEE 30~50cm, HEENLEAGEE 20cm LA

L - R OBEAFEH] - T Y U TFER L R BB A T
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52 T—AWEBEAE
521 7—hATT—%
WEICAEREIZ L > TGS mME L —FHlET — X 1 3ME L —FHlET — 2 K—%
H A b (http://www.sokugikyo.or.jp/laser/portal/) THERT HZ LN TE 5, Mz L —VHET

—Z A=Y b T, FHAEPR R SR ATRE T H D,

T HIIRE]

¥ aasikbivx1.aaswb-ds.local - Ericom Biaze Client - BB ()

[ ——————————— e RN IR W ey}
& ERRRY L% |. X 6 GTL-YiHA—5. x | @ DigtalGiobe - Search &.. x | +

{%) © | mmsokibyoorio/es Tcl[ans &8 a0 =

[ KRB~V v @ Getting Started @ £~
L —f AT —2R—2ILYA b

’i':?_fll
0 + r s

NREEA BAMRRERIGHS

g e BREREBR 14
< Bew e
r | mmsz
h, wEpe AER |
k | srie Mus Mozmn

B AFTEROEEAL, SAMCEIL
=
8= = _un | o7 |

&
B

N

Copyight © 2013 ASSOCIA
|

,47,



522 #RT—4
SN ZEREIC KV HTHEHIT 256 PR & GRS IR T 2 NENH D,

(1) TxigEE)
WZe L —PFIizB N TiE, K53 ICnd Ry T —% 2859 24 & Bk
FERT ORI G ] O D& RO HUNEND D, FRRERIEROBIFOH%E HI) L3 585
B BRI DO B OHIET — & 25035 Z & THRARMBIT A FRETH 523, I
WD EEHET — Z DR ZAT O a1, BRI D TlEe < | BRRDJELL % & D 7 HiE
T—H TR L, MBI 21T 5 LERH D,

>z

AEL—FHATT
ARRIHRRE
[— T T

B 141 R#HcH
X 5-4 MHREGBEDKREEH

(H27 ffiZE L — I K D G IR EMET 255 [REAR]D)

(2 TEAEREE]
FHARE R L EH SO BRI L o T, RITEE, Ax vy L— R oLz
— N Ty THRERENL, RO —AENRET D, FHIAEELHECT LA
NAHREER M BT 223, FHAEE2S T 2, 7235, HUR L~V R & RIS 4 B
T 57 OIITFHASE L 4 S/ ABETH Y | BERK - KESIFICBIT DML
—VEHAICIE 4 S/ EOBECHBI SN D Z LN —KIZ/ > TE TN 5,
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5.3 HKERMLGHR

e ALS70-HP

s Leica Geosystems
RRPERATEE | 3,600m

IV AL — R 500kHz

7Ty N T — A T

2 M8 . http'//w3.leica-geosystems.com/downloads123/zz/airborne/ALS70/brochures/Leica_ALS70_6P_BRO_en.pdf

i e ORION M300
s Optech
RRHERATEE | 2,500m
IV A L= b 300kHz
77w N7 g — A [ 7 B

aETEEAAEE
PRARA -
YRRAUPPES SFRdRLsEe

28 : https!//www.teledyneoptech.com/wp-content/uploads/ORION-M-Specsheet-140624-WEB.pdf

izl LMS-Q780
=t Riegl
e RBNETRAT = 2,600m
ISV A L— |k 400kHz
7T N7 x— LA [ 7 3

S8 : http://www.riegl-japan.co.jp/product/airborne/rieglIms-q780.html
iz Harrier68i
e Trimble
RRPERATHE | 1,600m
ISV A L— |k 400kHz
7T N7 r— A I}
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6. UAVEH

2V v b
® CEMICHMZIRET L2 LNTED

® [EYEHMENT = V) T R—RETIC L AMFEHEENTE D
® FRENMEICEI, EHEEOHRENFTRE/R -, HREROEFICAE DR TELRVED
® —TEKRMEOHMEAEGTLIL T, HOLMIEMBEED VAVEELZTIGT 52 &
NTED
® SIMHfElTY 7 hEFIHT 2 Z LT, BOLANVYEBGF ZRTAEEREERT S 2 &
NTED
yab A

® LHEiIPHOT — X BT L TV
® MO HETEKEE N HZE L —H% L i L TRV
O CHHIBIEHR ARG TS LN TE W

6.1 HMTHI%HE

AW RS 2 UAV IS A T 28 L, R A RE T2 2 & THRIRT 5, FallcsE Liov
— M2 BETRITT DB R OMIKR L H Y | BIA S FE L A LA EA TV D72, R HED
D o>o% 5, UAV IZEER & EHRRICS T DD, BEERIL 40~50 52 OMAT, ILFEFHOIRFIC
WL TWD, BEREAER S UCRE2ENELS B 72282 8 5, —HRHE3IE 20~30 S FEE DR
TR T 5 7o OEETRL & R THRWEIPH COHRSE L 72 503, B LR A & NEAE T ORERAE 23 Al
RETH DI, BEREHORIRNERM SN,

F72. UAV CTHGLEEBEEAZTIRO Y 7 M THTL T, AV VB EERT 52 LB TE 5,
2B ZOHEAIT GCPHOoMls 5 % 24 L LB OMIEZIT O TIN5 Z L3 TE 508,
AV WG O EREE MK < L MEEIC R UG & O iR OB I E S A2 e D EE
LB 72 Al REMES B, Z DIEREZRET D - OIS 1T RIS # 2 i E L, T OME%E GNSS*
BT HZ LT, AN VREOERIZ GCP & LTEHTALEND S,

UAV SEEOFRAHEKE LT, $0H ha LT O/NEFEIZ IS T 2 WO EHEE O R 2 %1
BID, —EBRNEIREZ LRI L2 R8O TE, SIS L0 R R Z -7
Moy RS LT 92 2 & T, RFTOBRMIERICEH T 25 Z LR WHEE 18D, MEHEED S
B U b R ZHEE T DEERE (p.9) ERDEE N OMBELZET 2= 77—
AENT (p.11) D, FMEHT 7 1 —D—fFl %X 6-2 12779, UAV GEIHRNEHICTE %
BTN TELN, EAICH > I EABR X R2WnWD &0, MEFHROBER E
DF=HIZIX GCP M T/ Z LEICEET HANER D H, £z, SIM ¥ 7 N TEkR S5 REm™
I3 UAV @ GNSS ORFEIZEE L, +oRESKELZRT. 7 —0 A 7 Ol & 2 v Tt
EAEHRLUIEER, BESORIBRIEMHIZRD I ENDH D, 20D, T—A4 7Ok L
DFESHREITORIIEREEZ GCP TE ST 2 L NBELE AR5,

UAVBEHE TR TEDT =X %R 6112, BEIZOWTE D ELOMEELR 6-21T77,
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& 6-1 UAVEENLEBTEST—4

T—H W
UAV 55 MR 2 U2, LRI L0 AR HE R 0O TR AR KSR
ElEH, KO SIM* Y 7 M X W ZRoeiE a2 Ek T 5729
DIEH
F v i UAV GHEZ MR mEERICEGDbE M ELMIE L 5H
AR 531X UAV G E O @B O TR E O 2 ISR 2 X5 L
Te B, AF, b JRTERIE TR MO B2 T4y
Hand, ZBHEEIZHSTHMRR SN TE D
TR EHUARAT RS NSEARFRIT &0 AR O NTRASG & i & G L 72 R ISR
BEAE BRI D & M FE 2 R L 7o R TR
Tt oo A X EEDA v a2 4 X CHES ORKRMEAFIHE L, fiEmx
F4X
MFEHEE PRAEH T — 2 o U 77— AR FE e/ NIESE D RS BRI
WL, IRBROMEE N 2 HEE LT E )
& 6-2 UAVEEIZKYRELE-HNREROEE
HH KL
i VR EE TR TRE (R BT L &£ H))
T — ¥ B TE 720
BEEAR R TE 2
EN H IR CIE EEAROFINIXIZIE 100%
LUF. ZEATHFEEHIC K 553 1E
SIM % F N 72 BURFEAT Tl MT 72 0 g
KL EER50m IR FEIRRZESK 20%
R 100m TIEERRRESRK) 35% (Phantom4)
18t = SHEEE 50m,100m & $12, FHRAZESEK 5% (Phantom4)
b e L LUF. ZeATHFEEHIC K 553 1E
XM 50m,100m & B2, FHYFRZERK) 10% (Phantom4)
FFE *f M EE 50m CILFRIRRZE 4T 25%
K HIEE 100m CIEFEHRRZE#ER 40% (Phantom4)
#1230 R T 220
(BT (B R E GCP 72 L : 10m 2, GCP Y : 10cm FEE

ML« SRR 28 FEFERMIHEFICIR T 5 L —FEHI (e - k) IEMTFEORRE WEH
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6.2 UAV RATICEAT 2 HA K31V

A, UAV BAREICE L L, BRCE Y 2 AZ B E LEFIAENRH LW 5, o
ey L b Ebiv, Bl REEAINOKSOBMBHfFShTWd, VE— My 705
THH 7Ty b 74— L THEHIN, SESERBOVE2HET %, ZOF M LU
BT DV AT T S LTV D,

—Ji. UAV AT T 5 2 & T, AAMZEEO L2 b d Z Lo, #i Lo N/ -
WA TEEN RS ETH o TR LR, ZD-, WEMZEE CERK 27 FiE4 67 5)
TlE. UAV OFRITICEIT 2 AR 2L — AR ED HAL TV D,

LIFIZ, UAV Z2HATEHDIH T > TOBESFT & ER - il R OEE T & @i neic
DNTE EDD,

6.2.1 BEFYNEERE - R
1. BEFTANERE - H7H
(1) MEE (ELXREAE)

HE LS 2 2 RITIT S DO DOKENBIE N TN D,

O WM ER

TAMRTED Z LM TERWRATHE, [FEREAIZER, 1825, AT Ch - T, mREEXITA
EHHZ LV RITSE D 2N TE LD (AR ERED 200g UL EO D) |
@ MATICEIT DHLE

HE T2 2 AT S HBRIIL AT T 2501 L AT S/ 2 FIEIZ DWW TLL RO X9 ITHE &
NTWD,

- FRATEE IR X5k

ZEWED L (EAREE) © 22, AnEFHX (DID : Densely Inhabited District) 35

L OV 150m LI L@ S ozl IR T3k Ik ST B,

- AT DI

AT S H DGANC D O FAMEMEZTRIT S E D551, LT OA— LV E5F D LER

Do
-HH (AN REET) IRTEE52 L
-H (EHERIRIC X 2) PN CHEAMZERE & 2 O HREER L CORM(TSE5 2 &

B H XTE SHEOEY, B oFHOEMEOYME ORICEERE (30mBLlE) Z{R-> TRITS
52
340, BAEZHEOANDPEE DB LIGHTO EZETRATS RN &

IR EERY ik LianWZ &

)N O AR T LN &

TRHDN— M K S PEAMEHEETITSE L O LT AGEAIR. ZemofEE Lz BT,
[ LAGAREOFF Al « KRB EZIT DM EN DD (AL OTRATICEI T D770 - KGR .
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150m!_ bSO (B)

== S METRL, FFaTE
ST B2 TiTaThe
— | emmompiEss
2O LT T -
EROLZOZRAN ) | pgemEe A B. CLIShmzet:
e ML s
HTETI B e o
13 T T arsg F=paieraiuit
13 FEfrolhE

(EFOFARIZA A=)

(RERIT) (BRHIRIT) COmRBORT) UA JFJ:"”?{%TT) (ERMEE) WHIRT)
5 BERBEE HEMEERRZ—&LUY

RATRIL Xtk & RBABE &R DHRITAHE

(%]
HEAMZERE (Fo— TV a0 l%) ORERFATOTODTA F7 A4 > (E1L2EE)
http://www.mlit.go.jp/common/001128047.pdf
BEMZERE (Fr—2 - T Va0 #5%) offTr—v (E 28 E)
http://[www.mlit.go.jp/koku/koku_tk10_000003.html
(2) MEELSNDOBIEES
HE 2SR 2 FRAT S/ D ITIIMZBELAMZ b IRDIETE LHER L TEB LERH D,
O EEIE
2018 4 3 HBUE, FHFFAE THEEAMIEHEOEGHI AR 5 TV 5 B O AR
2.4Ghz HTh D, THOOWREBC (Hili~v—r ) @ FRASL TS, 2016 47 8 J
(ZERIENYOE S v, B AMUZEBEAA T I A wT RE 0 BB 28T 72 I BN S 47228 BRI P
5 EFE &k & ER LR OFF A HFENLETH D,
(%]
N — AW B D EREREIZ OV T (REAE)
http://www.tele.soumu.go.jp/j/sys/others/drone/

@ EEAmE

N MLZeH B 2 AR R 1TV S, B AT 2B A IR T 2 B RERE O]
ML D,
@ Rik

FBEFOFAT L L ECRAMZEREEZRITT 25 A1L. AT E DT 2155
WRH D,
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@ KL S

HBoBDTTA N —FIRET DL RRITIIE LS TS,
® AFESH - BESCMIRGEE

NSRS DEBEE BAAT 2L L TO D580 5 %,
® gL - IE

HIARR EARREIT S O FEE RIS L ER BN D D,

6.2.2 REEOMA

UAV OFEHEHIFE L THRDIEEZ A>T TH, MUOFERET UAV ZBEE &, 5 =808
—FHOFAMICEELEZHE X TLE I AR D, D72, BHERBR G A - I O EFERE)
AL THL ZEREE LU,

6.2.3 FRITICEEI SN & HRED BT

AARTIX 2018 4% 3 ABIME, EFEEK L L CORFH TIXRWIZORITICET 27 4 AT
ARETH L), BEZBEEDOED TND HEAMIEERIT~ =27 V) T, #ftbiongEe s
NDH - HEEE LTUTOXIICEDTND, TDId, MZEDOBHIEFANORITThH > T
b RAKBROBMEIEE L Co O~ =2 TMCHE U T2 ik E e 2 B L TR ZENEE LU,
B, ZO~v=aT7 T UAV 2T S & 5B TE L s UAV O - 0, #RiEtodl
T SGESFHRIE, LR O T DIZHEREHEIC OV TR ST g,

(1) EXMLGEHMEENOES (BAMEERITI=2T7ILE YRS

EER (TuR) BREND 2D, LFOBENRKGIZTE DL 91275 F TL0RHLL Eo
BENERE 2 Ei T 5, 7235, HEHE OBRICIZ, + o Re AT 5FOBEEO TIATI) b &
T %, ARSI EE AT S R e S5 AT SRR O 72 DI FF A% % 52 T T2 43T C1T 9 .

H O Mo

s b BAEE /05 3m BN ALEC. 3m O S % CHEFEL. JREDTaHN
AT S b, T OMITE 5 EREE L TEE LTI ) Z ERTES
ce.

N AT S HED HROE S ICBV T, —EHROM, 130 v 71k
0 HEIE SV EEERN CERE 1m OFEFEN) 10E X EBH L RTES Z
L.

EAhmogs | FEESHCEEREG D, 2R T IS 20m B 7o AERE#TICEE) L,
EET 2 ENTEDLZE, ZOMITAE 5 ELEK L CLELTITHY Z

EWTEBHZ L,

12 5 M OB FRE SN BRSNS Bif% AIC 20m B 7= RSB E L
EHETAZENTXAI L, ZORITH 5 [aldikE L TLELTITS

EINTEDHZ L,

KEHENTORST | —EDES MR LI E £, HHESNTHUEZIEFICEET 5 2 &2

TEDHI L, ZOITH BENERH L CLELTITHIZ ENTE D &

~
-
—
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(2) EBERET HHOCBPECRMKEOTE LM EBAMEURTI = 27L& YD)
SERER 7R B 2 B LT T, LU T OBMERSTTREL 725 & 5 A T 5. ABATA
P AT IR B AR T SRR 12 30\ HF TS5 5 1 T 3T 5

H H NORE
*HE AT MHEAATICE Y | ERGMOBE, mik7 OB, KRN TO
RATZMBICEMTELEIICTHI L,
FATOME BHEE 5 10m BEN 7T, ACERAT & LR - TRAZMASDE
THATZ 5 AR L CTEELTITH ZENTED T L,
8 DT 8 OFAATE 5 R L CLRELTITD ZENTEDH &,

(3) HMBFLEHREFOERAE

UAV OFATERERL L AEMUT BT 2 ik 4 BAG9 21213, M2 T17 9 5k & RIEFE A 12
IT9 Rr—V R 7 =BT 5 HIERS 5,

Rr—r 27— E, WTiLh REER TIEH 208 ENEIVE TIERREELZ FITL T\ D,
[E 14284 O WEB 1 MMIB#E ST 5 UAV 2 O #fiEE (259 2 BiRERERE 2 FhE 9~ 2 a8 [
RIT 164 HIfE, Zh b O EHERZE S 2 REFAIT 15 #H 2 (20184 3 H 1 REUE),
¥, D OFEEMEIKOEE ZET LEF I, B LAORE ISHRATRF I KR O HEE 217 9 BRI
BT THE AMIZERE 2 AT S 2B TR D RATRE - F0adk - nE R E) o &, ME K
T HHUADIIT T D BB REORIERELZ & > THATH 2 LN TE D,

(%]
HE MR O E HIA K OVEHHAER - (E 8 E)
http://www.mlit.go.jp/common/001221588.pdf

6.3 T—AERGAHE
HRITRATSED LN TELEF THONITALIE LG T 22N TE 5, 7T HERIC
X TBEEDT v 7% L RRORHEE | IZOWTHERTHILERD D,

(1) BEDOIYTE

UAV BB 6 A0 Y B OVERCOMTEHEE DR 217 5 6 RIKTH A —3—T » 7%80%
Lk, YA K7 v 7% 60%LL E TR 2 FEMT 208N H 5, 1 K7 > 713 UAV @ GNSS 1%
FESROEEEEBR L, 80%LL LT D EREU,

(2) WIROXMEE

BRIRIE T Ol S & MR & ORRREZ R U 7o BUE, i BE MR & BEORME D & < 72 5 75,
—BCY T2 ) ORI 2 D70, AT — AT 2, —F7, JHEER &G IC
X, BEOMMGEMES 2203, —HC472 0 OIREFRFANIL 720 | T2 — 25T T 5,
HBIZ G o kg B A R E T D B3 B 1 50~100m D%} HiE & Cig & 7 5 FhHI1 20,
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6.4 SM@HRITH—EX

UAV B stk A/ Y IR0 e ARG iz B3 2 7291213 SIMPiRbT 2 SEhti 3~ % 44
RS, SIM EHTICOWTITA L Y 7 MY =7 28 A LTI 21370, Attt L T g
SIM T —E R EIERT 2 FIER D L, —E R tto 7 70 R UAV 5827 » 7
Hm— R 5% LTI 2 L, A0 VEig - —IRCRBEREFINT 2 28R TE 5,

Y—EXREEESH
® ] BfERASHE
[fit— b x] Fe—r B —bE A A
[HP] http:/smx-kumiki.com/
[fm#&] 3000 M/H (A LR E: 50 BrE T)
30,000 /A (H FALERE R 3000 £ E C)
100,000 /A (H AL Ef: 5000 £ T)
o T UMMM
[#&ftr—e 2] BDET V7 —E 21 K
[HP] http://www.ajiko.co.jp/news/2017/20170705besshi.pdf
[ffi#%] 200,000 [~ (HEifgAcEkic &> CAH), 3D B a—U—iA)
o [ERIER S
[fefieth— e R] =WkocZEMfigtr 2 7 v F—Ee 2 TKKC-3D|
[HP] http://www.kke.co.jp/service/biz_solution/kkc-3d.html
[ffi#%] 5,000 FI/H  (EAEHE)
7,200~150,000 /1 7w =2 & (FIAEHE « BROKE. 77 12 k> TEH)
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6.5 HKERMILGHR

Pt

Phantom 4 pro

244 DJI

R 1388g
HRRIRATRERE | 49 30 43

A BT A
RAREERE | A

it 204,000

%[ : https//www4.djicdn.com/assets/images/products/phantom-4-pro/s1/e-6-aa05ac9435bad40cb7df3e039d1012ff.png?from=cdnMap

Rt MAVIC Pro
=t DJI
HiE 743g
RRTATIRER | ~#9 27 4
H BT Cl)
ROk BT | A
il 129,800 M
2 : https'//store.dji.com/jp/product/mavic-pro?site=brandsite&from=buy_now_bottom
i Tzl Zion QC730
e iw4 enRoute
o 4,500g
RRFATIRE | ~#9 40 4
H B R T A
RARFEEYRE | A

{lliEES

1,600,000

(PCRhL—=27
&)
S : httpsi/fenroutel com/portfolio-posts/zion-qc-730/

e e eBee
Egaw Parrot
i 690g
I RIRATIRFH] ~# 50 57
H ERAT nJ
RARFHERE | A

Z M : http//www.geosurf.net/products/uav/uav.html
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7. UAV L—¥H

ff;UyF A‘\

® JiiZEL—WHI D LEHIEENE <, KV MR EARNER - HEEREZ UG TE S

® RENEICHEN., SAHE OGN FEER T, BREROERICHE N TR VED
TAU v b

® JRHEIFHDT —F BAFICILE S 22

® HURMMT CIX EBAEH L TORWHIERZEFHAIT 2 Z LiTTcE iy
\\70 SRR S mAl TH 0 . BALIRE H 72 W OFHEAR b & il TH D )/

7.1 BRI

ADEREAET 2 DAV NUO L—PRIFREE 2 L. L2 s L —F 2Ry 52 LT
SWTIERE RS T 5, ML —F L0 IR EETHITE, FHIBER LR L7, LVEE
MG REBST D LN TE D, —FH T, ML —¥F L8y UAV L—¥FTix, L—F
TP ENATERERFICHERTE 20D, [A—7 74 FC 2O Y E2FIHT L2 L8 T
R, I - L— VSR L BICRETH Y . FIMERSLERTZD, SMZFEIC & 0 FH AT
I LTI D,

UAV L —HF TR ERICTORBBNRNT ENS, B AT EERH LW & R8T
UAV BEEIRATERNb OO, 4L —F L RIS TREZ TG TE 5 2 L b, M
B*AVERL LT, MRARHIFE 24T 9 2 L T& %, Fio, UAV L—H & AV eMiEfe ciir—+
FHNEE R+ Th D2, BARNT (p.11) ZHV5,

UAV L—FRHINLRETE DT — X 2% T-112, UAV L= LR TE 557 —4 D
FEEE AR T2 1287,

&
EEHHEE ;;L

BEEIMEL—YL

[F% D& E
A \t\
\
/ NI
Hh A% E oD FHAI AT AE

X 7-1 UAV L—HDEHAIA A —2
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UAVL—H 18I > BB E
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3 GISY 7k
FVCFILT—E2DER
BEER PR ImiE
2% UDZLE: ] ERARELE
' BRI
v 1 |
EEE R = ) SRR AR
I I > BOKfET
1 ¥
AEN prem_
7-2  UAV L—HofEfroo—

£ 71 UAVL—YHoRBTESLT—4
T—H Wi
ARl Ee UAV L —HCH LN KA RECH RS2 LI LT, #
FE DRI G TE D
AR XS5 MARFRBIK DIE % FEICHRME 2 X5y L7, AF, B/
X, JREERS RO FE BT COEIND
i i x FHIEEEIC S X D28, 0.1mZED A v ¥ 2% o XD M
e HuE 2 B AR L 7o X
THCHITE 2R B HE = s S AR T D LR I 2531 © & 2 HilX]
R & BEREDO MM IEHR D DAL E 2 U, e, MsEes,
FEE O W 2 A T L7 GIS®IE#
MFEHEE INBESE D RRAE BRELAL TR A SR L, RO FE A0

WEPR T & DI
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=& 7-2 UAV L—HICX YRGB L-HFMNEROBEE

HH L
iagE re U VRS BE TR T RE
7 — 2 0.1m [H] e o> 1R & 25 ERR AT RE
PEAR R TE 2w
S FEEBONE . FIRGERK 5%.

JRFERNFFIR TE 20

Ht v FHERBOSE . FERRARL 5~10%
Jig v FELAE FHEEBOLE . THIRZERKT 10%
MR FHEEROSE . FERRAERK 15~20%
A3 0 fEETEwn
(L EREHE AKPALIEFRSE 30~50cm, FEENLEFEE 20cm LI

ML RO E R Z BRI L L7 Fr— IS K2 FHINE IR AR ) ®EEL Y [FMILREEAF ]
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7.2 KF|EIGTHEH

izl Matrice 600 pro

4 DJI

HiE 10.0kg

e RIRAT IRFH] #3847

H BhRAT AJ

BRI A BhR A

i 593,800 [
2 : https!//www.dji.com/matrice600-pro?site=brandsite&from=nav

Tz VUX-1

Sit4 RIEGL

IV A L— R 550kHz

T 5 330°

HiE 3600g

il 25,000,000
Z . http//www.riegl-japan.co.jp/product/uas-uav/riegl-vux-1.html
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FOCUS3P X130 HDR | FARO 130 4.5 5.2
BLK360 Leica 60 - 1
ScanStation C10 Leica 300 3.5 13
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% : https://www.faro.com/ja-jp/products/construction-bim-cim/faro-laser-scanner-focus/

i Pegasus:Backpack
Ea G Leica
A R 100m
G e K 2007

FEE 360°

AT LAy & L—J 3+

& E ML, ER R WA B
B EREH] 3 IRF[H]
RERIE 0° ~40° P—
E 20kg b s A

Ny 7Ry 7RO L—HFAF %
& > %% Velodyne @ VLP16 % {# H

2 httpi//www.leica-geosystems.co.jp/jp/Leica-PegasusBackpack_106730.htm
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HEI/hE L, SN ETSH
b, MEBOY 7 U =TbHdH5

296mm

195mm

66mm 149mm —

2 . https!//www.owl-sys.com/owl_spec_list/ow]l_machine
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2,459 /ha
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©
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T ¥100 | 84M/ha
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¥10 -

¥1 -
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9-5 BAIXEb

S =

UAV GE L EL—F Iz o TV E— her v 7 E2BA L, FHIIREZITH 2 &
MARETH 5, UAV BETiI DJI £ Phontom A b MHEHINTEY . B ATBFET
DR TRK 30 4F 3 HBI/ETIE 20 HTHRRE THAWRETH 5, Hi b L — TIIEHAIBERS & i

Wiy 7 haety FTIRFEELTERY, 400~800 Ji I CTHEAFHRETH 5,
10,000,000

1,813,810

1,000,000

116,241
100,000 45,668

10,000

+iRIEHE (ha)

1,000

100

100
13

10
1

RFHEEGR EPEE MmEL— UAVEE UAVL—H hEL—4
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FVE— e I EN AR LZBEORHImEO EEZ X 9-6 (Z/RT, S A
23180 7 ha i bIHMENKE <, WWTZEREE L 12  ha, #iZEL—H1L4.6  ha ThHo
7=, UAV BHE (% 100ha, UAV L —# % 13ha, # L —¥(% 1ha TH-7-,
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Z M http!//www.ajiko.co.jp/product/detail/ID4T5YFVWLP
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V7 N FRD (Forest Road Designer)
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Z . http!//sfe.jp/information/news/2017/2017-11-01.html
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V7

Photo Scan Professional Edition

=t Agisoft
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File Edit View Workflow Tools Photo Help
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QRCE ® -l-l-.
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DeB@I0CBRRFI] Xt ve 208 @@= &
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s [ Gonsole |

Z I : httpsi//oakcorp.net/photoscan/
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V7 N Pix4Dmapper
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V7

Digital Forest Pro

e A4t woodinfo
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WTDIEMTED, o, BARZ L OFMENRIE IR, SHEOMEL D vTHE, Hi
AR O RSHED DA i T — Z RE SRR A AERR T 5 2 & D3 ATRE, T 2 i v
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Z 8 : http://maple96.wixsite.com/woodinfo/digital-forest
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V7

OWLManager

e
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Z M : http!//www.re-forest.com/product/owl.html
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TEfT R E O R > AT L ORRFR,
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Species’ spatiotemporal distribution platform based on citizen science through desirable circulation

between the real and digital worlds
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Abstract: Anthropogenic disturbances and climate change have caused multi-dimensional changes in biodiversity and, conse-
quently, in ecosystem services. In this changing world, citizen science and monitoring are essential ways to observe species’
spatiotemporal distributions and enhance, simultaneously, public awareness of biodiversity. Recent technological innovations have
provided several digital platforms for citizen science using personal digital devices, but these platforms and the data-induced

improvement in citizen observation programs have not been discussed. This paper compared three main platforms in Japan
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(iNaturalist, “Ikimono-log”, and Biome) and discussed possible solutions to general challenges that citizen science has faced
through data analyses. The three platforms differ in the applicable data type, usability, policy for data-opening, etc. Monitoring
project organisers should understand the characteristics of each platform and select a suitable one. The main challenges for citizen
science were data quality and quantity, such as species identification, spatiotemporal data bias and the shortage of specific data
(e.g. the northern/southern limits of distributions and phenology data). There were also problems with project management, such
as limited communication with participants and the continuity of each project. The accuracy of species identification has increased
by using artificial intelligence and photographs of observed species with location information. Solutions for other challenges, such
as the spatiotemporal data bias and shortage of specific data, should be developed by using and analysing stacked observation
data. Visualisation of observed data for each species, model predictions filling the spatiotemporal gaps in observations and con-
tribution reports for each observed dataset should be useful for solving these data collection challenges. Sharing real-world ob-
servation data broadens analyses in the digital world, and the results should be shown on participants’ devices as a way to improve
their observations and further their enjoyment in making observations, which would improve the model analyses. Creating an
observation system targeting this desirable circulation between the real and digital worlds should motivate citizen science further,
enhancing the connectivity of a nature-friendly society.

Keywords: biodiversity, digital platform, monitoring, phenology, species distribution

M3 22 A7 2 %2FFOZ LI, RBEET T COEMEIE
WOREEEZ 2 LTOEELEZ 51D (Lepetz et al.
&AL 27 T ORFNAFECEHT~O NTE B AHET 2009 5 Pettorelli et al. 2019) o

L. 7V NMRIZE o R @D o 72 = & A3 HAABRIIB 222§ E=5 Y ¥ 7L,
Z72BURTIERMS Z 12 Wy, BIFEMFICBIT 28725 I FE CRICEVHERD L HMFEED 2 FOEMEIC L
DA R L2 5 AREBROT — ¥ AI121E, BR4 2 BRE) LEMM TR Lo TTbNT& 72, L LEEfFEOE
FERIZL BBV E LD, AR - A, &8 WE=5) v 7 FREE L OBEMRICL S EE 2T
K% EOMHE. KARKE - KEORER EAEBEN 2 BPER 2O, HBIWEELR THESBOEMN R A
bors, L) AMOALZMEICES 3 2806= HoOMRL W) L@ L223REN S - 72 (Bland et al.
i ECE & TL 12472 % (Cardinale et al. 2012 ; Harrison 2015 ; Kelling et al. 2019) & 9 L7z#fEHO . BMRIZ
etal. 2014)o 29 L72ARBRY - ADFERTH 541 LB CRGIRE L EIRLO—>o L LT, TRAD
R, S E THEEIRHEREEREE. ABREOF S L RIEFER WA 2l L TR & R 8 1Bl & 47
AABTRE ANBIZE o Tl BHSNTE72 (Barlow et Iy REHAICEZ2EYWOBINATFERE SN TWDS
al. 2016 ; Caro et al. 2022) o L 2> LiT4E. TN HEHEN R (Dickinson et al. 2010 ; Chandler et al. 2017 ; MacPhail and
NI N A 2T HERIRBE (L2 & OXUMEZE)  Colla 2020 ; Johnston et al. 2022) o Z DFETIA < 42
WL BfEbIREIND L9 12% > T2 (Scheffers et IZIEEL TV ATROK 4 O Tl %45 T, LIFTEY
al. 2016 : Amneth et al. 2020 : Habibullah et al. 2022), e~ ZEHT 52L& T, €= ) ¥ JIILERT— ¥ wmOTE
BENZ L DREEMOZEE. EWotE - Bk - BE REH-TWw2, F2E=4 ) v 7 LS, PHAICH
2B DRk % BB CEEY 52 5720, £ DEEY DHIEBERSL, BRERBRIIBIT ARAGBEECELR L
IZBWCHAMIEREYZER (7 2/ 0l — YO RE O TG & X B VB HSH B (Silvertown et al. 2011 ;
RREE, BOWEERED 2 &, FEIEIE - THSE Willemen et al. 2015), =9 L7ziRSMAGRAX, 7—
DIV BEENDIHEDOZ L) R0 bET| & FOMERTRPELOL TR EOEEVPLERE,
29 EEZHNS (Parmesan and Yohe 2003 ; Scheffers et FNOBERSH LD, HEDAY—NT + V&
al. 2016)0 L2 LARMEABIC X 2B OZIE, ThE N—RLCLAETVIT Iy b 74— LTINS DOHRE
TOBEIEN 2 N e B R TEENGS < B EN E)FELWRT 2L o TETND (KEIED
72, EREEOILIRDHE L vy (Caro et al. 2022), ZLIED 2013 ; Wang et al. 2014 ; Liebenberg et al. 2017 ; Feldman
F0. RAF VRIS TR EWANE R TV LRSS etal. 20210 7 — ¥ OmBEIZE LTI, AX—F7 % ¥
MR LTV B IREEEATWS 2O, £ 2B A A FH{EE GPS OACEEHRE HvT. ATA
MBI Z59M - 72 /0y =4O WER R BRIZEED RGN &2 V2 2 &2 X o TRARE R

FLOIZ

110



VTN ET VY VORI X 5T RFHEA

FEDT— % ML EETWD (A - B 2021). F
TR L2 TRRLEEIZE LTl SNSDO LI IS
FIUINTTIy N T v —4b (A= T+ DT T 7%
E) BEUla—Y—toaIasr—vare, r—
LA ERF A7 TR T U Y 27 OBE EE UT
#T D LI 5CE7 (Sullivan et al. 2014 ; K& - Fl
H 2016 ; HIF 2016)0 /¥ AV RAY— 7+ Y&
TAVE =3y b ETTF—ONE - ¥ 2T 24TH)THE
BFoTT 7 A, AR ORIFEAH - T2 —
PO EKIA L, FEHEIC L 2 BEEER - B O KIE
Wb, e BEEZLZSLTBY, TREE T
VT MIBITAEEN Y — Ve o TETWD,

AARIZBWTH, Av— 74 VS5 80 L 2HER
FEOTFTVINT Ty N T+ —2IFW L ORERELL T
Bo ZOHIZIZHBITTY YV T T v b7 4 — b ZRESE
LCWBEESH 50 MECHFCTMA 205720,
WMHEOTFTTINT Ty v 7+ —LEBHHT LI DS
EEZOND, LPLBEOTVINT Ty T 4+ — A
FHWZTRENO 70D 7 b &I R T 55,
RKEL2DODBENRHLEEZOND, 1 DX, TVF
VT Ty b7 F— A OFFBOEN T T & DR DR
MTHrb. ETFTTVINTT v b7+ — 247 UHE
R FERHARES CEE SN TV A bITTIE
B VENEICER - Eit e v 2l E o T b,
FOREHD1 2L LT, W OPDT =547 (FE
T=8 BHROART =5 ) E TV INT Ty T r—
AL o TRBIRTIINERTE L2 WIED S 5 %0 &
==L PORELE A L SETnD, 2TV F
VTT9 N TH—bDL—F—b LTI T— 7 UEE
TR, TS NITE DDA, T — F NI
BENRTEOEMTHOREREN DL, TV NVT
Ty N7 A= LB ABHMOBERELITH Z Lk, A
A=A T VINT Ty NT =L DX F VT hil
LTHRBFZOE 525G LICERT 2 EZ N
%o

L) 1ODHEL, FUINTTy b T+ —2lICE
WTINETT =7 %2 &) PUET TR E 2 LT
ELDEVIHELTERN T, EOONLT—F %28
) DOMEDIY) TV HEWnI & Thb, ZDMIE, E
=N TDIHDOE=F ¥ (Conrad and Hilchey
2011 ; Toomey and Domroese 2013) & L Cd#LH &1
Wi TREBMMEICL > TEDLNLT -5 DL IE
KRBT =5 THoHI, 7 — I &7 e & 13 m5
WZZFDOTF =5 EFH L TWice ZOWTEE I & A RN

111

FRIFEMRE ORI TCOWMENETH L7720, LT LD
HME TR TO Yy MEEERLT - IEEICT
TEILENTVRWIEELHD ) b TOIDRIFEED
TRAE~NOEHESWZ B L CT—5 2 &) 222 M
AL RS2 7— 7 Oz 5 RISETTY
HIEM, BN T OV 27 ORI T VEREIC
EETHL, —HTHREIZE > TH, ABEL TIET
NETFT— Y HHORES, BYIMER L 72E TV ORGE
T=yONER &, T—FE & L TEMT AR5
FLTORL B\ TUVINT Ty M T4 —2%@#LT
T = FWEEE 2T TR T — 7T E QB Y2 LT
EUE BFICAY Y NEERRDPLTRT -5 OH -
BEWHELCWITLEEZ5NLH, TOEHITHED R
TV,

CH LR EEEE 2. ARSCTIIEE T 2 HRATE
RICBIFLHRBFICLLE=S) v 7R SHEHICBW
T, HRBFAZID) & CHRIZOWTY) F Lo b &3k
12, SHoT RN T — 5 2o 2Lttt =4)
VIBBEOBY LIICOVTERTLIERHME L
720 ZZTETHARODEWM AT —ZIIB T LTI F )V
7T v b7 F— AMOREO B ATV, AT S
TREAZZICBIT 7 =227 Y 7 ViEMIZBE S 55
F L0 ET, FORERUGEL ) DE5HBOT VIV
RO ) FIZOWTIRNE,

HRF = DFIINT T b7+ — b

BEAY—= 74 v affiofctiRT—4 7V VT
Ty M7 F =58 LT HREROIRE R Z 05
WHARB T AR T DS D DL,
iNaturalist, \»Z 3 DT 7| Biome ® 3 DHSEjiL & % > T
VB IDIDDFYIINT Ty T 4 — AD I (R
D ABHELTENTEDDD, ZITRETFIVINTS
79 b7 r—LOFE—D—DRRBT b, BB, TV
INT Ty N T+ —=LIZBTFAZN=Va 7y 72X
D, ERBRINSDOFEBOV L OPIIZELT 2R S
BRATEBESLIETH 5o EIRIZITMIZ S FFE O 55488
WL L7, THARZEAARTOL 2y Tvy 7
(https://www.sangomap.jp/, 2022 4F- 6 A 3 HH#ERR) . [+
JVoNF N F EEF A ] (http:/hanamaruproject.s1009.xrea.
com/hanamaru_project/index.html, 2022 4F 6 H 3 HHERR) 7
EPHFEIEL TS 25, T2 TRIBLEWEFLHRETE
53D THET 50 BRBINLDTIINT Ty
N7 x— 2. BUREWFEO 5/ % E B SR e LT



2N INESN

F 1. EMEREOTRBINT Y Y VT T v b7 — L BEE,

Table 1. Comparison of citizen monitoring digital platforms used to examine biodiversity.
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Figure 4. Solutions for problems in citizen science are obtained with digital techniques. The main challenges in citizen science are species

identification, spatiotemporal data bias, shortage of specific data within the distribution limits and phenology, limited communication with

participants and the continuity of each project. To solve these challenges, photo-based species identification using artificial intelligence, the

visualization of observed distribution data, the provision of model predictions for species distributions and phenology and contribution

reports for the data observed by each citizen should be useful.
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Figure 5. Activation of citizen science through desirable circulation between the real and digital
worlds. Data sharing, data visualisation and model improvement will effectively capture
real-world information in the digital world. The obtained digital knowledge will improve
real-world observations, enhancing the enjoyment phase of the observations. This desirable
circulation can further activate citizen science.
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