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FAR The Aerospace Information Research
= Institute (AIR)

AIR was joined by 3 major institutes, now, the largest institute in CAS:

€ the Institute of Remote Sensing and Digital Earth (RADI),
€ the Institute of Electronics (IECAS),
€ the Academy of Opto-Electronics (AOE).
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With 12 campuses across China, AIR boasts a total number of
employees of around 2000, and over 2000 postgradu%wwagllgcas -
doctoral students. ' o
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演示文稿备注
空天院现在建有5大卫星接收站，分别位于密云、喀什、三亚、昆明、北极，具有覆盖我国全部领土和亚洲70%陆地区域的卫星数据实时接收能力，以及全球卫星数据的快速获取能力。
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现目前主要接收到的国际与国内的光学和雷达遥感数据源如上所示，国际卫星有Landsat SPOT等系列卫星，国内卫星有HJ星，高分系列卫星等的光学及雷达卫星数据源


Reference EO missions

2-10 meters spatial resolution
2-10 days revisit

ESA Sentinel Mission Summary

Sentinel 1 — SAR imaging C band
All weather, day/night applications, interferometry
x 2 satellites, 693 km, Dawn dusk orbit. 5x5m

Sentinel 2 — Multi-spectral imaging
Land applications: urban, forest, agriculture,..

A Continuity of Landsat, SPOT
x 2 satellites, 786 km, LTDN 10:30 am, 5days revisit.
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其中有欧空局发射的sentinel系列卫星，具有较高的时间及空间分辨率，可以较好的应用于农业遥感的研究




GF-2: the highest resolution GF-4. Earth observation GF-6: the first agriculture
satellite of Chinese civil satellite with earth- satellite

satellites synchronous orbit (launched on Jun 2, 2018)
(launched on Aug 19, 2014) (launched on Dec 29, 2015)

2016-07-07 140000

GF4 Image for the eye of
Nepartak typhoon |

Satellite Indicators
GF-2 Pan: Resolution 1Tm;swatch:45 km

Multi: Resolution 4m;swath:45 km

GF-4 VNIR: Resolution 50m; Swatch:400Km
MWIR: Resolution 400m; Swatch:400Km

GF-6 Pan: Resolution 2m, 8m; Swath: 90Km
Multi: Resolution 16m; Swath: 800Km


演示者
演示文稿备注
国内的分系列卫星中
高分二号卫星是中国民用卫星中分辨率最高的卫星数据，高分四号地球同步轨道卫星，它可以以分钟级甚至是秒级速度对地进行观测，如图为高分四号卫星对尼伯特台风眼的观测，去年发射的高分六号卫星具有红边波段，是中国首颗农业遥感卫星


Two highly modified Cessna Citation S/l jetliner flies a variety
of missions including research of the earth's surface, sensor
development, and satellite sensor verification.

Fixed-wing UAV (ZKHY-GO01) Electric eight-rotors UAV (ZKHY-X08)



演示者
演示文稿备注
同时空天院还拥有两架塞斯纳喷气客机，可以执行包括地球表面探测以及传感器开发及验证的工作

我们还配备有固定翼无人机和多旋翼无人机
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Digital Earth Platform has been established, including more than 30
categories of remote sensing products with long time series in global
and regional scales.
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Depending on electromagnetic wave and related theories, our Institute has a good foundation for modeling  research of multiband and multi-angle radiation transfer. It was expanded the scale problem research of polarization remote sensing and quantitative remote sensing. Based on information extraction technology research, the development of remote sensing from instantaneousness to time continuity; and on such basis, study was made on carbon, water circulation, and energy balance in earth system science.
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Increasing crop pest & disease according to the climate change bring heavily
yield and grain quality reduction globally. It's very urgent to conduct prevention,
especially biological prevention to keep food security and regional stability.

From 2018, Desert locust is upsurge in the Horn of Africa and Southwest Asia. FAO issued a
worldwide warning, calling for joint efforts from multiple countries in prevention and control of the

pest.
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Global Distribution of Pest and Disease

disease

-~ Wellings et al. 2011

pest
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Fig. 5 Expected additional number of pests per country. Expected numbers were predicted from the model, in which crop production and crop diversity NeW P hyt0|og |St
were held at current leveks, but per capita gross domestic product (GDP) and investment in research and development (R&D) were set to current USA
levels. Grey shading denotes missing data for that country.
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Approximate extent of breeding

8-13May2020
@ swarms & adult groups
@ hopper bands & groups

1-7 May 2020
© swarms & adult groups
® hopper bands & groups

TANZANIA

Point-based survey Pesticides

Currently, crop pests and diseases monitoring and forecasting models
normally based on statistical models combined with field sampling points and
meteorological data as the input, which is unable to provide timely and
spatially continuous crop growth status and pest/disease development over
large areas to support scientific green control.
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China Meteorological Data

Welcome to CMDC! ogin  Register My data basket ContactUs SR

) CHINA METEOROLOGICAL tin (S G ozranare
@ DATA SERVICE CENTER (CMDC) ﬁ;“ © @ "

/ﬁ‘Home Data Access | Live Data Climate Information | Online Display Customer Support | About search QI

a . . Surface Satellite Radar Model CLDAS
China Meteorological Data Service Center

China Meteorological Data Service Center, an upgraded system of the metecrological data sharing network, is e = bt )
07H17H138 gaT

an important component of the National Science and Technology Infrastructures Platform and a main portal

application system of meteorological cloud. It is an autheritative and unified shared service platform for China

Meteorological Administration to open its meteorological data resources to domestic and global More>>

How may'we assist you?

@ How to become a member @ How to access data
@ Registration Process @ Data Quality Declaration
@ FAQ @ User Feedback

Telephone : 86-10-68407499 E-mail : data@cma.gov.cn

Meteorological data

Surface More> Upper-air Mores= Satellite(FY-3) Mores

[re— Hourly data from surface.. Data of specific synopti

RN T ke o
build an enabling platform for the authoritative CMA
meteorological data center

FY-3C MERSI L1 250M
FY-3C VIRR L1 1000M
FY-3C MWRI daily product

FY-3C MWRI dally product

create an open and shared CMA meteorological data
service portal

D
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. % provide support to the public-oriented and all-benefited

meteorological data service www.aircas.ac.cn



Data sources

O Basic geographic data
Land use/land cover (10m and 30m) and DEM

O Global source data
Distribution of major disease and pest sources and history of major disease and pest

O Agricultural data
Data on biological characteristics of disease and pest and host
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Latest information added to Locust Watch

Locust situation updated (13 May)
Upsurge maps (13 May)

RS AT
g S T Locust Hub (7 May)
s By ZB! = —"” “;:, Desert Locust Bulletin No. 499 (4 May)
s - e Desert Locust situation updated (4 May)
e s o ;iiu(‘:“.‘v ‘:: 5 Locust risk map updated (4 May)

Desert Locust situation updated (28 Apr)
elLocust3 suite (27 Apr)

http://www.fao.org/ag/locusts/en/info/info/index.html

http://www.fao.org/home/en/

~ Locust watch

https://www.gbif.org

Food and Agriculture Organization

of the United Nations

J{ Get data Share Toals Inside GBIF

https://www.cabi.org/cpc

Other CABI sites  * Homs (Gt About Help Eonact GBIF | Global Biodiversity Information Facility

Free and open access to

: rop Protection Compendium 2 :
@b) CABI Tchi worlE‘s most comprehensive sitegmformaﬁn on b I Od I Ve rS Ity d ata

crop pests

Food and Agriculture Organization of the United Nations Helping to build a world without hunger
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Study area and objects

O Global main crop production countries

Wheat: Russia, China, United States, Pakistan, Iran, France, Turkey,
Germany, Canada, Uzbekistan and United Kingdom

Rice: China, India, Thailand, Bangladesh, Indonesia, Myanmatr,
Vietnam, Cambodia, Philippines, Pakistan, Nepal and Laos

Soybean: America, Brazil, Argentina, and China
Corn:
O Main crop pests and diseases
Wheat: rust, aphid ......
Rice: rice planthopper, rice blast ......
Soybean: soybean cyst nematode, rust, aphid, bollworm ......
Maize: fall army worm ......
Multiple crops: Desert locust, Migratory locust ......



Fusarium
head

Three diseases and two pests
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Athetis Ostrinia
Armyworm .
Armyworm lepigone | leaf spot | nubilalis

Three diseases and three pests
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Rice leaf

VIrus
disease

S

Sheath
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Three diseases and three pests




Locust Soybean rust Soybean bollworm

Three diseases and pests
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CT images of human RS Images of cotton root
brain rot

Features: determine damage locations, non-contact,; fast, in
real time
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The spectral change that induced by plant stresses is the physical

basis of their remotely sensed monitoring
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B Four destruction types

Destruction type

Tyvpical diseases or
insects

Symptoms

1. Reduction of biomass, decrease of
LAI

2. Lesions or pustules due to infection

3. Destruction of pigments systems

(chlorophvll. carotenoid. anthocvanin,

et al)

4. Dehydration

Armyworm in maize

Yellow rust. powdery

mildew in wheat

Bacteral blight of

rice

Aphid in wheat

(example)

A% Mechanisms in monitoring plant diseases and pests

It should be noted
that a specific plant
disease or insect
can cause single or
multiple forms of
destruction.
Besides, the form
and degree of
these symptoms
may vary at
different infection
stages.

WWW.aircas.ac.cn



Determine damage
caused by diseases
and insects by
reflectance in VIS-NIR
region

VIS-NIR

Fluorescence
& thermal

Capture presymptom
physiological changes

Capture structural or
morphological changes
due to diseases and
insects

SAR and Lidar

Stable, offers
reliable monitoring
results. However, it
fails on some early
stage monitoring

Have a potential to
provide
presymptom
detection; yet the
response is not

specific to diseases

and insects.

Indicate damage
through structural
perspective;
corresponding
sensors are
lacking, particularly
for croplands and
grasslands; the
sensitivity is not
available,

High
(Corresponding
instruments and
algorithms are
available at an
relatively low price)

Medium
(Corresponding
instruments are
under development,
but recently can’t
support the
monitoring over
large areas)

Low

(Mostly remain in a
conceptual stage,
the compatible SAR
and Lidar systems
and algorithms are
very rare currently)


































































































演示者
演示文稿备注
2016年7月对山东东营飞蝗实验基地实践调查。
2016年8月在天津大港试验田实践调查。
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蝗虫产卵一般会选择植被覆盖度较低的地表进行产卵，植被覆盖度过高，蝗虫无法将产卵器深入土壤深层（5cm）进行产卵，高植被覆盖会对其进行阻碍。据研究表明，植被覆盖度超过75%会阻碍蝗虫产卵，超过80%无法进行产卵，最适宜的植被覆盖度在15%-50%，随着植被覆盖度升高，适宜性降低。 此为基于1km 的植被覆盖度风险制图。
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In January 2020, the locust in Nara, Tharparkar, Cholistan areas along Indo-Pakistan border continued to breed and migrate northwards to Bahawalpur in southern Punjab.  In February, locust swarms moved northwest to Okara in Punjab, Lucky Marwat in Khyber Pakhtunkhwa and Dera Ismail Khan. Till late February, part of locust swarms from northern Pakistan moved into Khost, Afghanistan. Locusts along the Indio-Pakistan border and the southern coast of Baluchistan started a second generation of spring breeding from March to June. Part of the locusts migrated to the Iran/Pakistan boundary in March; locust swarms in southern Iran moved into southwestern Pakistan along with the summer monsoon, and locust swarms along the Indio-Pakistan border migrated to eastern India in May.
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