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A Global food security is a pressing issue
affecting approximately 2 billion people
worldwide, driven by factors such as conflict,
economic shocks, and climate change.

a Global hunger declines, but rises in Africa and west
Asia during 2023-2024, mainly due to food price
Increase

A The global water shortage is also a pressing
Issue affecting billions of people worldwide.

a Population growth, intensive agriculture development,
and climate change are exacerbating water scarcity

a Beyond planetary boundary of water,
a Green water use crossed limit
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More frequent extreme climate shocks

A With every increment of global warming, regional changes in mean climate and

extremes become more widespread and pronounced, which further threatened
the food security and water shortage
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Nexus of food and water

A Water and food are linked In
multiple ways

A Agriculture is the primary driver of
water scarcity, ~60% of global
water withdrawal

A Insufficient accounting method for
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A Inadequate understanding of
nexus in water and food security.
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Ringler, Claudia et al. (2018). Meeting the nutrition and water targets of the Sustainable Development
Goals: achieving progress through linked interventions. 10.5337/2018.221.



Al, LLM & EO

A Al technologies are key to provide
technical support for the
transformation

A By 2030, Al and digital technologies
can reduce the overall cost of global
ecological management by 35% and
Increase environmental decision-

making response speed by 5-10
times

A Integration of Al, LLM and EO
A Self-learning
A Improving efficiency in data processing
A Reduce labor intensity in analysis

() Bubble size reflects number of @ Relatively high number of use cases
Al-enabled use cases identifiad identified given low perceived Al potentia

@ Lower level of deployment than expected
based on higher perceived Al potentia
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Crop Monitoring

Crop monitoring is the process of systematically observing and assessing the health,
development and production of crops with Earth observation

provide the necessary information for agricultural policy-making

enhance the capabilities of the importers and/or exporters of agricultural products
improving farm management for farmers,

revising national food balance sheets

mobilizing food aid for humanitarian purposes
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CropWatch development

>

Research development over 1980990s, totallyover 50 millions fundings

CropWatch: modulars (1998), systematization (2008), cloud computing (2013),
cloud services (2017), Al based computing (2020), and APIs (2024) with edge
computing

A Upgrade with the development of IT and EO
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CropWatch Cloud

CropWatch cloud is a service platform that encompasses online data processing, information
guerying, collectively analysis, and publication. This achieves a seamless, chain-like integration of
processing, retrieving, and releasing monitoring results, creating a shared platform for global
participation in crop monitoring.

Deep Learning

Querying - country Collectively analysis Bulletins



CropWatch Cloud

>

Deployed on Ali cloud or local
Access anyone, anytime & anywhere

A Satellite-based crop information services by
Integrating multi data and models and releasing bi- &
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month bulletins on global crop production with focus,
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CropWatch for extreme events

A CropWatch provided reliable information for
decision makers at extreme events on request

o Severe flooding in 1998

o Severe drought in 2001, Difference of
CropWatch vs Statistics reduced from 90/
2001 to 12% | P
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CropWatch An Open APl & Processing Platform
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Custom API Integration: Develop, deploy, and register your own APIs to extend the platform's
capabilities.
Managed Batch Processing: Utilize our service for streamlined batch operations, following a

defined pipeline: Download Y Preprocessing

Open Data Management
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Primary category: All Key Climate Variables (Rasters) Key climate variables (sites) BT HiTH - -

Secondary category: Raster data products generated based on basic meteorological observation data

Raster data products generated based on basic meteorological observation data _ SUSIEEI2 _ _
+ New public data

Global upper air temporal basic data set Global temperature historical data
Flux observation data Agricultural meteorology radiation high altitude Sea

Global Ground
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CropWatch GPT for decision ready information

CropWatchGPT is an Al agent with. multimodal . LLM dedicated. to crop monitoring: .
A Interpret: indicators- generated for 85 countries- globally ;
A Provide: draft report: with. 3 multimodal LLMs: GPT-4, DeepSeek, and Claude 3.5,
A Reduce the workload of analysis:

A Allow registered users to imprave: it with local knowledges-

Cropratck

Turkey's crop condition, October 2024-February 2025 Select a Model
Cropwatch-GPT | DeepSeek | Claude |
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Please generate a crop monitoring report based on the graphical
g | data provided.
B osovis [l covins [l Horasing N (8] 7] [ ‘
Vore  Woas Sopbuin ke
() Phenology of major crops
1 Afghanistan 2 Algeria 3 Angola 4 Argentina TUR o
5 Australia 6 Austria 7 Azerbaijan 8 Bangladesh
9 Belarus 10 Benin 11 Bolvia 12 Brazil
@ 4+ Searching for “local knowledge” and “writing
13 Bulgaria 14 Burkina Faso 15 Cambodia 16 Cameroon templates”. Local e
emplate
17 Canada 18 Chad 19 Chile 20 China
@ This monitoring period covers from July to October 2024, which
21 Colombia 22 Cuba 23 Democratic Republic of the Congo 24 Denmark '""‘t‘del: "1" wheat h"':_"is‘tpi'zd_'" Su‘ly :""‘;‘_‘e 50"3"9 of the
next wheat season, which started in October. Rice and maize,
e " which were sown in May, also reached maturity in September. In
25 Egypt 29: Ethiopia a7jiEiniand 287 Erance Tiirkiye, the proportion of irrigated farmland is 19.8%, and
i I i iti play an important role in
29 Germany 30 Ghana 31 Greece 32 Hungary crop growth. During this period, Tiirkiye's cumulative rainfall was
179 mm, which is 34% above the 15-year average:
33 India 34 Indonesia 35 Iran 36 Iraq
37 ltaly 38 Japan 39 Kazakhstan 40 Kenya H H B
41 Lao PDR 42 Madagascar 43 Malawi 44 Mali A\ .
45 Mexico 46 Mongolia 47 Morocco 48 Mozambique
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49 Myanmar 50 Nepal 51 Niger 52 Nigeria




CropWatch Farmer app

A a smart phone app provides services for farmers with EO,

cloud computing, Al and LLM
u  Crop yield measurement at field,

i Pests and disease detection and action recommendation.

Field-Watch-an Al-based crop management
tool for farmers

e 2 Cloud, and Al-

o //i% based crop

monitoring tool

« Field: HD
Camera
monitoring
system

- Farmer Client:
Smartphone

App

- Cloud client:
Information
Analysis

Farmland Management

Management of farms through geographic information

technology, enabling weather forecasting at the farm level
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Main Page

Field Watch - CropWatch agricultaral monitoring fammers, a
small progrm that comnects the clond. satellite. and fanmers.
APP. wsing deep leaming, satcllite obsenvation and other
technologies, 10 support yield prediction. pest and disease
amalysis. 10 help peecision agriculture.

Al-based pest and disease
identification
Automatic identification of

[Crmmmeus = o ] :
Al Based crop production

estimation

With the support of the DL model, the
number of spikes/m2, and seed number per
spike were counted to estimate crop yield.

[
Crop - N N
‘eze Cloud-based crop condition monitoring and satellite images
condition  gplore:
monitoring
<

Scan the QR code to access FieldWatch

|

| Pest Info

Click Image to Enlarge

Crop Type Rice

Analysis Result  The leaf in the photo shows
symptoms of a disease known
as rust, which is a common
fungal disease that affects a
variety of plants, including
cereals like wheat. The visible
pustules are characteristic of
rust infections, where spores
are produced that can spread
to other plants.

To manage rust in crops, the



Capacity building for the global South

N, . 9 .2 \B) Russia: Mongolia: Viet Nam
J———:. Technical training; Joint field survey; DroughtWatchCustomization; Work plan ready for bilateral
f@} UN V Work plan ready for bilateral Technical training; Joint research cooperation on crop monitoring;
§ BT e ( r cooperation on crop monitoring; Technical training;
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CROPWATCH -ICP REGIONAL CENTER OF CropWatch 0 9
Customization .'
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> . _ & . Sri Lanka 99
VA Ay & b A VI . .Y | Nigeria: DroughtWatch Q

CropWatch — v ¥ Customization; | .

Cus;ornizat_io_n v ’ Technical training; y 78?$Zﬁ?¢3atcmustomization-

Technic training ' Myanmar. Technical training;

' Work plan ready for bilateral
cooperation on crop
9 monitoring; Technical training;

Zambia

High resolution

cropland mapping
Technical training; '
Joint research

Zimbabwe Thailand:

A Qver 26 countries, most in Africa and Asia
~ - . . . igh r ion ya ique: Real ti unication b
Awill gradually include more countries at risk cropland mapping  CrapWatoh Cloud Customizaton; CIopWalch and AGNAP.

Joint research Technical training; Joint research  Technical training;
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Evapotranspiration (ET)

ET: the canopy transpiration, soil and water evaporation

~

A ET is the actual water loss in a water system

~

A ET is important segment of water circulation, which is 70-80% of rainfall at arid/semi arid region
A ET is equally important to precipitation, hydrological observation

ET is invisible The most difficult variable to
be monitor in the water cycle

Precipitation
ET

o.(¢  Irrigation

Natural ET is
Uncontrollable

Terracingj:

Natural ET ’ Man-madeET is Controllable |

ET monitoring is complex Natual and Human induced

nroces<s charactarictire



ETWatch Development
Over 20 years development

ETWatch: preliminary model (2004), modulars (2006), significant model
Improvement (2009), systematization (2009), model improvement (2013), system

upgrade (2016), cloud computing (2018), APIs cloud services (2020), Al based
computing (2022)

The main objective Is to improve the accuracy and to enhance efficiency #~r =1 ..
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Preliminary model (ETWatch) (ETWatch) S et improvement 2016
System upgrade
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2022 2020 2018
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ETWatch Cloud

A Multi -Scale Monitoring: Capable of ET - y—— S
assessment at field, irrigation district, gl ' @ g -
watershed, regional, and global scales. ETWatcl
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A Extensive Service UsagdHas provided
over 2 million service instances to over 200
organizations globally.

A User Autonomy: Allows users worldwide to .
independently set up and customize projects C Water Observed from Sky
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http://ETWatch.cn



ET datasets and validation

A 5m-1km ET data
A Multi -party independent validation
U annual accuracy, 97%

U daily accuracy, 90-93%
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Decoupling natural and Human induced ET

A Accurately quantified the increase in water consumption by isolating the effects of human activities, incl
irrigation and ecological projects (terrace, windbreak, preservation and restoration).

Machine learning polatre BT, =g
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Sustainable water consumption cap

Baseline Assessment: The basin's Available Consumable Water (ACW) is determined via water balance
=P + |7 ETnT O) for a baseline year, representing the theoretical upper limit of consumable water.

The 3 competing demands: Human consumptive use (Target ET), downstream environmental flows (EC
water for 1 mproved ecological services (ES), L

Integrated Management: Effective management requires balancing 3 demands while considering sector
use, particularly the effects of ecological restoration.

PE multiple yearaverageprecipitation ET.E TargetET
|E basininflow ET E TotalnaturalET OE Requiredoutflow

Precipitation

Precipitation Water transfer Frmpns
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100
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(Wu*, et. al, Science
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Water Resources Assessment

A Global Water Resources and Agricultural Use (Annual)
i lrrigated Agriculture Water Consumption: 1,131.04 km?3 (87% of global total)
i lrrigated Agriculture Water Withdrawal: 2,019.4 km3 (60% of global total)
u Crop Green Water Consumption: 7,142.8 km3 (10% of global ET; 89% of Crop s
water use) £
i Global Renewable Water Resources: 38,646 km3 (35% of global rainfall)

A National-Level water assessment:
i China: 6% of global water resources | 14.5% of global withdrawal &

consumption
i India: 2.9% of global water resources | 29.6% of global withdrawal | 22.3% o

global consumption

e PP

% of RFWR to total % of blue water consumption to total % of withdrawal to total % of human consumption to total
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| . Green water . Return flow
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Mixofgreen [} cropiang ET
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