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Climate Chan?e Paradigm

m Global lssues
Climate change
Economic Crisis

<+ Implementation Targels

*Global Agenda
1) Sustainable Development Goals
2) Sendai Framework for Disaster Risk Reduction
3) UNFCCC & IPCC (Climate Change)
4) Future Earth (Earth System)

Food / Feed | — Farming : pracfices
Energy / Environmen‘l‘ = pl'OdUCﬁVifV & economy

Water / Willingness
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DRR

Disaster Risk Reduction Program

Governance and Institutional Framework |
| Policy, Legislative Frameworks, Coordination | |
| (Multi-sector, Multi-level, Multi-Hazard) |
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) Risk Financing (5)
Risk Assessment Risk Reduction &Y ranages
|QUANTIFICATION . | PREPAREDNESS: @l | Government investments, |
| (Multi-Hazard, Multi-Level, | o o systems ™ | |trust funds, etc. (ex-ante &
| Multi-Sector Risk Analysis) | |
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| post disaster)
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| Sectoral Risk
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vulnerability data :
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| Statistical and forward | | Management Medium to
|
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|
: Hazard, exposure and
|
|

| insurance and other

| looking analysis | long term planning (e.g. | emerging index products

| zoning, infrastructure,
| agriculture...)

| Information and Knowledge |
‘L SharingEducation and training J

Source: WMO Disaster Risk Reduction Programme
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Towards a paradigm shift

From crisis to risk management

Risk Management
Prediction and
Early Warning

Protection

Planning

Recovery

Impact
Assessment

Response

Reconstruction

Source: Adapted from National
Drought Mitigation Center,
http://drought.unl.edu

‘ A need to develop risk-based drought management policies
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International Programs on Climate Change

s ‘o IPCC

Intergovernmental Panel on Climate Change
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WCRP
WCRPE World Climate Research Program

Weorld Climae Rasearch Pragrasme

ANALYSIS
b

o 5 BF i
M o | RESEARGH
International/Geosphere, Biosphere Program

OBSERVATION




World Climate Conference-3

Emerging GFCS (D
Better climate information RN
for a better future

CLIMATE KNOWLEDGE
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GFCS Services Cycle

Delivery of
Products

ClimateServices

Information _

Systems Climate User
Interface

Programme

Development of
iInformation and
products

Capacity Building

Application of
Products

Research,
Modelling and
Prediction

Observations

Monitoring and
Analysis




Global Projects : GFCS

Global Framework for Climate Services

Schematic illustrating that while the
Framework’s four priority areas are
quite different in nature there are
nevertheless substantial overlaps
which will require addressing as the
UIP is implemented.
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Global Projects : CREWS

Climate Risk Early Warning Service

PARIS2015

mdlnalmmdsewloadelvay

"Strenglh i Wu‘d S enhance trans-

ening management to

boundary coq:gﬂclm on weather and flood forecasting,
early warning climate prediction.

- Strengthening of Regional Programs




Global Project : IKI

International Climate Initiative

Funding the Future

The International Climate Initiative

of the German Federal Ministry for the Environment, Nature
Conservation, Building and Nuclear Safety

(9) WMO OMM
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Joint Research Projects (2) - Candidates
Crucial Factor for Susfainable Operation of GRIAM

4. International joint research : 2014~ CAgM engaged

1) Global Challenge Research by WMO(CD/SCISD) 100M USD / 10 Years
(WO will prepare for project proposal to Green Climate Fund, 2018~2027)

"Crzarational Fromeewark for Agrobocosystem Sustaimabiity Assasmant (CFASA) to support
Polcy Decision Making for bettar AgrobEcosgsteam Performanca wvndar present ond ftura
Climate Change at diverse spatial scales through oint Glebal Chalenge Ressarch Projects”

2) GFCS for AgFs (WMO/GFCS) about 200 M USD in total

(CAgM will foke part in GRCS implementation for 8 pricrty counfries, 201&-2020]

"EFCE Implementation Waork Plan for the sector of Agriculture and Food Security in the
Countries with high prionty (6+21"

3) CREWS from COF21 (WMO/UNISDR) 300 M USD / 5 Years commitfed
(WD & CAgM will fake part in CREWSE implementation, 20146~-2020)
“Chimate reslient Eady Waming System for LECs & SIDs"

4) IKl project from Germany(USQ/WMQ) 20 M USD/5 Years, approved

"Applying secsonal climate farecasting and innevative insrancs scluticrs to climate dsk
managemant in the agiculture sectorin 3E Agla’
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2. Challenges
in Climate Service Innovations
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= Circle of Securities:
w Thinking Across Boundaries

Met Office

Hadley Centre

by Julia Slingo, Met Office, UK

Health Economic

Climate
Variability and
Change

Urbanisation

Population
growth

Political

© Crown copyright Met Office




emerging Climate Services:
A revolution in the application

of Climate Science
by Julia Slingo, Met Office, UK
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Setting the Right Structures

From Science to Service: The end-to-end delivery chain

RESEARCH Predictions  Translational Service Service CUSTOMER
Climatologies Science Development  Delivery

| T _

Continuous Dialogue Beginning with the Customer




= Full Implementation of Seamless
M“ Prediction: From Hours to Decades

Met Office Global coupled modelling on all timescales
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: Analysis of past weather : Predicting routineand  Monthly to decadal Global and regional
; observations tomanage  hazardous weather predictions - probability  climate predictions.
climate risks conditions. of drought, cold, i
I _ _ I _ hurricanes Informs mitigation
I EQ. Agriculture: informs 1 Public, emergency policy and adaptation
I crop choice, plantingto | response, international  Contingency planners, choices. Impacts on
I yield optimisation and I Disaster Risk national and international water resources, heat
I minimise crop failure risk. ! Reduction humanitarian response,  stress, crops,
! ' ' ’ ’ government and private  infrastructure.
: I : I I infrastructure investment

© Crown copyright Met Office Forecast lead-time




Earth System Science &
Sustainable Development
needs a holistic approach

- someone needs to put together the puzzie!




Science Challenges

Land System Change (IGBP)
for Ecosystem Services & Earth System Functioning
garth System

T1A T1.3
Land Systems

& T3.1 Critical pathways of change t
T3.2 Vulnerability and resilience of land systems
T3.3 Effective governance for sustainability

I == T1. Dynamics of land systems

== T2. Consequences of land system change
= T3 Integrating analysis and modelling for land sustainability
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NWP Model - S2S Process Network Analysis

Atmosphere
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GHG between AgroEco-/Climate- System
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World Modeling Summit

Revolutionizing Global Climate Prediction
for Regional Adaptation and Decision-Making
In the 215t Century

Organizations : WMO, IOC, ICSU
Organizing committee

Chairman : J. Shukla

20 members from WCRP, WWRP, IGBP

Hosted by ECMWEF for May 6-9, 2008
Participants : World leading scientists and

[epresentatives o many;countries,;and
vairious orejzinizztions (invittion only)
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nature g

www.nature.com/nature Vol 453 | Issue no. 7193 | 15 March 2008

The next big climate challenge

t e 2" SRS s § Governments should work together to bulld the supercomputers needed for future predictions
an a re ; N W & that can capture the detail required to inform policy

~limate scientists call form

gologine bamve calod for masst

Climate prediction is a
national security issve if
-ever there was one

Living large

kg

“We need o be
breathtakingly bold.”
-Leo Donner

Tam 100 Killom
1y estiang

A real solution?

A dear resolution
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Frédéric-Vitart (ECMWF)
Andrew. Robertson (IRIl)

Bridging the gap between weather and climate
‘;i::; WMO OMM




S2S Project Objectives

- To improve forecast skill and understanding on the sub-
seasonal to seasonal timescale with special

emphasis on high-impact weather events

O To promote the initiative’s uptake by operational
centres and exploitation by the applications
community

d To capitalize on the expertise of the weather and
climate research communities to address issues of
q importance to the Global Framework for Climate
:

Services
The project will focus on

| the forecast range between 2 weeks and a season
{2} wMo oMM



Technology Challenges

Establishment of Technology Consortium
on Downscaling Skills for Applied Meteorology

® Diverse challenges in developing downscaling technologies for in-situ,
monitoring, RS, predictions over the world have been made to meet the user
requirements for higher resolutions in time, space and element in the
disciplines of Applied Meteorology.

Potential Partners

[First Phase 2015]
GridMET (NUIST, China) : Xinfa QlU
Real-time Downscaling : Grid-RD (PKNU, Korea), Jaiho OH
Digital Climate Map (SNU/NCAM, Korea), Byong LEE
HR-AgMet : KLAPS (KMA/NIMR, Korea) Kyurang KIM
I [Second Phase 2016]
Uncoupled Surface Model (Nanowx, USA) Matt Haugland
Synthetic Observations (EC, Canada) (TBD)
(TBD) (ASU, USA) Ben RUDDELL

e < WMO Demonstration project (AGMP/CAgM, WWRP/S2S)
(1) wMo oMM



ICT Sharable Platform of wamis 1
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http://www.jcomm.info/

Global Challenge Research Proposal

® Development of Life Cycle Analysis Framework (LCAF) on
GHG /water (resource) footprints for national policy decision
on best Environment performance of AgroEcosystem under
present and future climate conditions

® Focusing on

- Climate Variability issues: S2S

- System integration : Process Network Analysis

- Coupling of AgroEcosystem to Atmospheric System
i - Synchronization of Mitigation/Adaptation strategies

- Operation supporting ICT infrastructures

| LRI MO oMM,



GCR KEY SUBJECTS

1) Carbon/Water footprints under present and future climate conditions

Assessment on the effects of AgroEcosystem changes on Carbon/Water
footprints under climate projection scenarios

2) Interactions mechanism between AgroEcosystem/Climate system

Modeling agricultural interactions with the environment, especially related to
GHG emissions and climate change

3) (Short-/)Long-term feedback of AgroEcosystem to Climate system

Prediction on long-term orientation of AgroEcosystem changes and its impact on
Climate system

4) Cross-over impact assessments for Adaptation/Mitigation strategies

Establishing policy decision-making support system with LCAF for
adaptation/mitigation strategies under climate change projections

5) ICT platform to support LCA framework

6) Sustainability Evaluation in terms of Socio-Economic-Policy
implications

I msr}gsmgﬂlté%anada



3. Perspectives of APCC
for Climate Service Innovations

Y
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Four Areas of Competencies
in Capacity Building

(as articulated by HLT-GFCS)

1. Human resource capacity (Experts)
« equipping individuals with skills, information, knowledge and training

to generate, communicate and use decision-relevant information;
2. Infrastructural capacity (ICTs)
« enabling access to the ICT resources that are needed to generate,
archive and use data and decision-relevant information;
3. Procedural capacity (Efficacy)
« defining, implementing and advancing best practices for generating
and using information;
4. Institutional capacity (Governance)

- elaborating management structures, processes and procedures for
effective services, not only within organizations but also between the
different organizations and sectors;

(<2 ) WMO OMM
| S



’ [ ) [ ]
 Toward Global Climate Service Center
45 - Vision of APCC under GFCS Umbrella -
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Vision of APCC with GFCS (proposal)

APCC

( APEC Climate Center )
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Assessing the vulnerability of socio-economic
and natural systems to climate change
and options for adapting to it

- O
o




‘\

721&4d f7|atet?|= B KRt
- ST M4 X oFE 7| BES

o O

-

7

® 7|71 =7t LHE RADAIY (A& MA Z[cH/=E | A
ot~ 0f| (KAIPS),
AHMIE =AM S E71E AP THWISE),
714712 X| ZIA L THCATER) S

o Civ|atetEoF = HEH 7|7/AR=/E20" 2/
GPC-LC-LRFMME, APCC, ICO-S2S, GIAM-TIEGERS

NIMR : AE <& E & (S2S) KAIPS
WISE : Megacity, GRUME and

NCAM : GIAM (GFCS) /WAMIS (DCPC)
o 7|4 Ay/MS B ZE/HE

27}7|E X2 ME{(NCDC) 2| Typhoon/COMS/COMIS

Y SSEE M= (BEESL)

1/7| & 7|12 017tH 0] /7| gH 2l el

N
>
£l
%

A H
h
fok

olor H
[0

(<2 ) WMO OMM
S



§

Aol'

7

ozt

National Assets
in Atlmospheric Science

’ [ ]
I L

* PN KDl BN R T

Cé}IE.‘E 71718

y: KIAPS

_\ oA BERTITLEE O
ATRICETHIERIC. PYRDDEC THON B TERS

"u.,_..»f

SUPERCUMPUTING CENTER

@ WMO OMM

GeD Porial
@J@ﬁ‘ SR

(Qbservarion) f RE0
WH@@“* of
=4 "1z
(Communication) Wl s
DERE: PR Glse
ey DERE ) PUZ
(WAMIS Grid Portal)
Digital Asin ¢z, g Mie,elels; pg CEOS
(Applicationgp A\ AMBER, DSSAT, 4GMODEL)

lepeppee | wrrims  eyEum
ffﬂrﬁﬂm}\ ~ /( NWE—"%)

QRID ENVIROMMENT
Storamy  Compuyr [etmort
uWISE
(Infrastricrure) (COMIS W)
a7 WCHE
ff'ﬂﬂﬂﬁﬂm%u} : @ﬁﬁlﬁ R

f Elabu.i,dm-a@ﬁaﬁc?mum Efanﬂa.tfan_.:iﬂfunmj



http://www.kiaps.org/
http://www.nimr.go.kr/
http://cater.re.kr/index.php
http://apcc21.net/eng/index.jsp
http://www.nisn.re.kr/eng/
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Global Best Partner in Climate Service
We are the Face of Pride-Korea

Thank you

WEATHER CLIMATE WATER

TEMPS CLIMAT EAU

By

Merci

World Meteorological Organization
Organisation météorologique mondiale
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The United Nations System

Integ‘\)al}:?nal General Economic and Security Secretariat Trusteeship
: Assembl Social Council Council '
of Justice y Council
® Main and other |
sessional committees ® Military Staff Committe
® Standing committees ® Standing committees
and ad-hoc bodies and ad-hoc bodies
® Other subsidiary organs & UNTSO
and related bodies ¢ UNMOGIP
¢ UNFICYP
|¢ UNRWA ¢ UNDOF
World Bank Group ¢ UNIFIL
e 1AEA m IBRD & UNIKOM
H IDA ¢ UNAVEM I
¢ INSTRAW m|FC ¢ ONUSAL
e UNCHs (e wFP) m MIGA ¢ MINURSO
¢ UNCTAD ¢ ITC IMF ¢ UNPROFOR
¢ UNDCP ICAO '-‘_‘:i Capacity Building | ® UNOSOM I
¢ UNDP I. UPU # UNCCD ¢ UNOMIG
e LINEP FUNCTIONAL ITU ¢ UNOMIL
& UNFPA COMMISIONS WMO ¢ UNMIH
& UNHCR (@ REGIONAL World Meteorological & UNAMIR
& UNICEF COMMISSIONS Organization & UNMOT
[ SESSIONAL MO
¢ UNIFEM " Global Water
& UNITAR AND STANDING WIPO UNEDE M Partnership
¢ UNU COMMITTEES IFAD T
& WEC ® EXPERT, AD-HOC AND UNIDO ¢ UN programmes and organs (representative list only)
s RELATED BODIES WTO
g@: wWwMO OMM B Specialized agencies and other autonomous organizations
S within the system

® Other commissions, committees and ad-hoc related bodies



WMO in UN inter-agency
coordination

Chief Executives Board for Coordination (CEB)
High-level Committee on Programmes (HLCP)
High-level Committee on Management (HLCM)
UN Development Group (UNDG)

Mechanisms and networks of HLCP
UN Water
UN Oceans
UN Energy
CEB-climate change

Environment Management Group (EMG)

UN Communications Group (UNCG)

1 UN-ISDR (International Strategy for Disaster Reduction)

Other inter-agency mechanisms and networks

(<2 ) WMO OMM
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UN Coordination on Climate
Change: Areas (conveners)

5 Focus Adaptation (HLCP WGCC - All Agencies, Funds and
Areds Programmes)
Technology transfer (UNIDO, UNDESA)
Reducing Emissions from Deforestation and forest
Degradation (FAO, UNDP, UNEP)
Capacity Building (UNDP, UNEP)
Financing (WB, UNDP)

4 Cross

Cutling ( , UNESCO)
Areas Supporting Global, Regional and National Action
(UNDP, UNDESA, UN Regional Commissions)
f Public awareness (UN Communication Group, UNEP)
Climate-neutral UN (UNDP, UNEP)

(<2 ) WMO OMM
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Chief Executives Board for Coordination (CEB)
High-level Committee on Programmes (HLCP)
High-level Committee on Management (HLCM)
UN Development Group (UNDG)

Mechanisms and networks of HLCP

UN Water

UN Oceans

UN Energy

CEB-climate change

Environment Management Group (EMG)

i UN Communications Group (UNCG)
UN-ISDR (International Strategy for Disaster Reduction)

Other inter-agency mechanisms and networks

(<2 ) WMO OMM
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Energy UN-Energy

Agriculture FAO, IFAD, WFP
Water UN-Water
Oceans UN-Oceans
Foresiry& Fishery FAO
Transport IMO, ICAO, UPU
Health WHO

ISDR,
Human Settlements UN-Habitat
Education UNESCO
Industry UNIDO, WIPO

(<2 ) WMO OMM
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World Meteorological Organization

* United Nations agency for weather, climate, hydrology and
water resources and related environmental issues.

191 Members from National Meteorological and Hydrological
Services (NMHS) - New member South Sudan — Dec 2012

e 10 major scientific & technical programmes (Secretariat)

* 8 Technical Commissions advise & guide activities of
programmes (Experts)

* 6 Regional Associations involved in implementation

(a4
(1) WMo OMM



CONGRESS

The supreme body, on which all Members
are represented; meets every four years

REGIONAL ASSOCIATIONS TECHNICAL COMMISSIONS

Regional Association | (Africa) Commission for Basic Systems (CBS)

Commission for Instruments
and Methods of Qbservation (CIMO)

Regional Association Il (Asia)

Regional Association Il

(South America) Commission for Hydralogy (CHy)

Regional Association IV
(North America, Central America
and the Caribbean)

Commission for Atmospheric Sciences (CAS)

Commission for Aeronautical Meteorology (CAsM)

EXECUTIVE COUNCIL

Regional Association WV . I Commission for Agricultural |
. Caonsists of 37 members, |
{South-West Pacific) ncluding the President, - Meteorology (CAgM) |
Regional Association VI three Vice-Presidents and == -J;rFV-UM-O;CTG-Te-C;'lEal- ==

the six presidents of the
regional associations,
who are ex officio
members; meets annually

(Europe) Commission for Oceanography

and Marine Metearology (JCOMM)

C ission for Climatol CCl
Working groups and rapporteurs ommission for Climatology (CCl)

of regional associations

Advisory working groups, working groups

Regional hydrological advisers . -
9 ydrolog and rapporteurs of technical commissions

Waorking groups,
committees and panels
of experts of the
Executive Council

Other bodies which are affiliated with WMO,
e.g. JSC for WCRP, IPCC, JSTC for GCOS

SECRETARY-GENERAL
SECRETARIAT
The Secretariat, headed by the

W M O O M M Secretary-General, provides support to the
above constituent bodies and groups




WMO Regional Associations

REGION IV )
NORTH AMERICA,

REGION VI
EUROPE

CENTRAL AMERICA

AND THE CARIBBEAN REGION I
ASIA

REGION i
SOUTH REGION | REGION V
AMERICA AFRICA SOUTH-WEST
PACIFIC

—
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WMO Technical Commissions

 Commission for Aeronautical Meteorology (CAeM)
 Commission for Agricultural Meteorology (CAgM)

 Commission for Atmospheric Sciences (CAS)

 Commission for Basic Systems (CBS)

 Commission for Climatology (CCl)

 Commission for Hydrology (CHy)

 Commission for Instruments and Methods of Observation (CIMO)

e Joint WMO-IOC Commission for Oceanography and Marine
Meteorology (JCOMM

(<2 ) WMO OMM
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WMO Co-Sponsored Programmes

Q World Climate Research Programme (WCRP)
«  Established in 1980 (WMO, ICSU, IOC joined in 1993)

+ Focus on operational extended weather, seasonal forecasts and interannual, decadal
and longer-term variability

+ EBEvaluating uncertainties in climate-change projections
*  Major contributor to IPCC and UNFCCC

QO Intergovernmental Panel on Climate Change (IPCC)
+ Established in 1988 (WMO and UNEP)

+ To understand the scientific basis of human-induced climate change, its potential impacts
and options for adaptation and mitigation

* No research or monitoring climate-related data/parameters
« Assessment based on peer reviewed and published literatures

< Global Climate Observing System (GCOS)

« Established in 1992 (WMO, IOC, UNEP, ICSU)

+ Detecting and attributing climate change

+ Assessing the impacts of climate variability and change
+ Understanding and prediction of the climate system

< Global Ocean Observing System (GOOS)
+ Sponsored by IOC, UNEP, WMOQO, ICSU
+ Support operational ocean services worldwide
+  Provides the basis for forecasts of climate change
3000 Argo floats, 1250 drifting buoys, 350 embarked systems, etc.
(aj WMO OMM



WIGOS
WMO Integrated Global Observing System

A framework for

€ Bringing fogether complementary observing

systems from relevant stakeholders

* National - NMHS, Military, Transport, Universities, Agriculture,
leisure activity support networks, Emergency Management,
efc.

* Regional & thematic — Met Satellite Centres, RSMCs, etc
« Global - WMO, ICSU, IOC, FAQ, ISO, OGC, etc

q &®Helping national entities meet national mandates
s and international obligations

({3} WMO OMM



WIS
WMO Information System

Core, cross-cutting component of WMO activities

% The interoperability layer of WIGOS
— ditto GFCS Obs & Monitoring
% Information Discovery and Exchange for GDPFS
— ditto GFCS Research, Modelling & Prediction
% Core of GFCS Climate Services Information System (CSIS)

— Interoperability based on a few agreed standards allows different
communities to describe, find and share each others information

I — Work to be done on modelling data representation Systems

(1) wMo oMM



WMO
Structural
Schematic

Partnerships
CAgM Perspective

(9_*} WMO OMM

| NAsa |
NEX | GeOss |
- GEOGLAM
CGMS | WMOSP | CEOS

CBS ccl | FAO ||
WWW WCP GTOS
GOS GCOS
GAPON ‘ Phenology GAMOS
Soil Moisture SM Global Network
GTS
WAMIS II \ WIS/GCl interface WAMIS-DCPC
GDPFS wcspP
WWRP WMC  RSMC LC- WCRP
GAW WAMIS-Centres RCC GPC %" Future Earth
GHG Flux WAMIS II s2s IGBP
GAMOS WAMIS I ESSP
SDS-  SWFDP
WAS
CAS CBS
Risk CAS CAS Climate
Mngm HWRP Joint ETs MMOP Services
CHy JCOMM
AGMP

IDMP METAGRI WAMIS smpp |
GAMOS GAMPP  GCREAM WAMISII  GFAMS GRIAM
CAgM
Global Initiatives in AgroMeteorology (GIAM)

Productivity, Stability, Resilience, Sustainability, Amenity
Agricultural Resilience & Food Security

BEILM ewp  |wrp | FAO | RAs | GEOGLAM | GACSA

CBD UNCCD ACMAD EU COST AGRHYMET WFO



WMO CAgM
& GFCS
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CAgM Vision & Missions

Sub-Sectors (4) : Agriculture, Livestock, Forestry, Fishery

To promote AgroMeteorology and related research & services
for sustainable food supply & rural resilience
to adapt to weather and climate variability
on all fime scales.

Missions (141 member countries)
provides guidance in the field of agricultural meteorology by studying
and reviewing the available science and technology;

proposes international standards for methods, procedures;

provides a forum for the examination and resolution of relevant scientific
and technical issues;

= promotes the training and the transfer of knowledge and methodologies,
including the results of research, between WMO Members; and

~ promotes international cooperation and maintains close cooperation in
(4‘3_\} scientific and technical matters with other international organizations.
<3



CAgM & Sustainable Agriculture

By definition, CAgM has a focus on sustainable
agriculture especially where weather and
climate information can reduce production risks
and increase production with minimal impact
on the environment




Sustainable Agriculture

e Sustainable agriculture integrates three main goals--
environmental health, economic profitability, and
social and economic equity.

e Stewardship of both natural and human resources is of
prime importance

e Systems perspective is essential to understanding
sustainability

* Interdisciplinary efforts in research and education
* Making the transition to sustainable agriculture is a
process.

{2) wmo omM o



WMO Requirements to cagm

1. Strategic Plan : Enhanced Capability for Better Service

UN SYSTEM
DELIVERING AS ONE 0
CLIMATE KNOWLEDGE

2. WMO Reform : Application oriented Service

3. GFCS Implementation : 5 Components
a. Internal working methodes, ...deciding on implementation priorities,
b. Mechanisms to strengthen the global cooperative system
c. Projects for the needs of developing countries
d. External communications, resource mobilisation and capacity development

4. WIS Implementation : DCPC, metadata
- Agronomy data sharing beyond WMO

5. WIGOS Implementation : Function/Manual/Metadata
- LDAS, NASNET, Carbon Tracker supports, Ground truth, Phenology

6. DRR Implementation : Focal point/Hazard risk/Multi hazard etc.
- DRR thematic “user-interface mechanisms”
- associated deliverables during the 2012-2015 Inter-sessional Period
(aj WMO OMM



Key Questions in AgroMeteorology

= What are the weather / climate events that impact
agricultural decision-making?

= How to relate weather / climate information to
meaningful agricultural actions / practices?

= How to assess Sustainability under Climate
Variability in terms of Mitigation & Adaptation

(1) wMo oMM



COMMISSION FOR
AGRICULTURAL METEOROLOGY

President: Byong Lee, Vice-President: Federica Rossi

Management Group
(MG)

Advisors:
S. Orlandini (Italy-RA VI)
G. Zhou (China-RA II)

FOCUS AREAS (FA)

FA 1
Operational
Agricultural
Meteorology

Chair: N. Chattophday
(India-RA 11)
Co-chair: D. Diarra
(Mali-RA 1)

FA 2
Science and
Technology for
Agricultural
Meteorology

Chair: O. Brunini
(Brazil-RA 111)
Co-chair: H. Shannon
(USA-RA IV)

FA 3
Natural Hazards
and Climate
Change/Variability
In Agriculture

Chair: R. Stone
(Australia-RA V)
Co-chair: R. Desjardins
(Canada-RA IV)

FA 4
Capacity
Development in
Agricultural
Meteorology

Chair: E. Mateescu

(Romania-RA VI)

Co-chair: J. Ukeje
(Nigeria-RA 1)

@ WMO OMM




Sustainable Development Goals
and CAgM

* Goal 1. End poverty in all its forms everywhere

* Goal 2. End hunger, achieve food security and improved nutrition
and promote sustainable agriculture

* Goal 13. Take urgent action to combat climate change and its
impacts

* Goal 15. Protect, restore and promote sustainable use of terrestrial
ecosystems, sustainably manage forests, combat desertification,
and Halt and reverse land degradation and halt biodiversity loss

* Goal 17. Strengthen the means of implementation and revitalize
the global partnership for sustainable development

(9_*} WMO OMM



FAO Definition of SARD

(Sustainable Agriculture & Rural Development)

 Maintains and, where possible, enhances the productive capacity
of the natural resource base as a whole, and the regenerative
capacity of renewable resources, without disrupting the functioning
of basic ecological cycles and natural balances, destroying the
socio-cultural attributes of rural communities, or causing
contamination of the environment.

 Reduces the vulnerability of the agricultural sector to adverse
natural and socio-economic factors and other risks, and
strengthens self-reliance.

(From FAO Trainer’s Manual, Vol. 1, "Sustainability issues in agricultural and rural development policies," 1995).

(g_*} WMO OMM



CAgM Partnerships

* FAO and WFP

* World Farmer’s Organization (WFO)
e AGRHYMET and ACMAD

e EUMETSAT and WMO-RTCs

 United Nations Convention to Combat Desertification
(UNCCD)

e Convention on Biological Diversity (CBD)
* COST Actions of the European Science Foundation
* Group on Earth Observations (GEO)

* Climate Smart Agriculture Alliance (CSAA)
(1) WMo OMM



CAgM and GFCS

* CAgM members helped develop the GFCS
Agriculture and Food Security Exemplar

e CAgM-16 created User Interface Platform for
Agriculture and Food Security (UIP-AFS) within the
Focus Area 4 - Capacity Development

* UIP-AFS meeting in 2016 developed user
!  requirements based on the needs of selected GFCS
countries

¥ NN
2 ) WMO OMM



3-Tiers Approach for AGMP

FOCUS AREAS (FA)

for efficient, effective & on-time supports to emerging
requirements from UN, WMO, Members, Partners
through Synergy build-up by leveraging available

resources and legacy systems

Emerging/Future issues, Flexible &
Supplementary Scheme

4

1

FA 1 FA 2 FA 3 FA 4
Operational Science and Natural Hazards Capacity
Agricultural Technology for and Climate Development in
Meteorology Agricultural Change/Variability Agricultural

Chair: N. Chattophday
(India-RA 11)
Co-chair: D. Diarra
(Mali-RA 1)

Meteorology

Chair: O. Brunini
(Brazil-RA 111)
Co-chair: H. Shannon
(USA-RA IV)

In Agriculture

Chair: R. Stone
(Australia-RA V)
Co-chair: R. Desjardins

(Canada-RA 1V)

Meteorology

Chair: E. Mateescu

(Romania-RA VI)

Co-chair: J. Ukeje
(Nigeria-RA )

Strategic plans

Current issues (ToR), Fixed & Ke
: (ToR) y 17 ‘ cmN\

Project Implementation &

1l Management for the Members

ua\_"w\

Pl
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Global Initiatives in Agrometeorology
(GIAM)

 Global Centres of Research and Excellence in
AgroMeteorology (GCREAM)

* Global Federation of AgroMeteorological Societies
(GlobalFAMS)

 WAMIS Next Phase (Il) with WAMIS-DCPC

* Global AgroMeteorological Outlook System
(GAMOS)

— Global Alliance of Phenology Observation Network
(GAPON)

Global AgroMeteorological Pilot Projects
(GAMPP)

(ﬁ*} WMO OMM



GFCS Pillars vs
CAgM GIAM Components

GFCS CAgM GIAM

User Interface Platform (UIP) Global Federation of AgroMeteorological
Societies (GlobalFAMS)
WAMIS Next Phase

Climate Services Information WAMIS Next Phase
System (CSIS)

Research, Modeling and WAMIS Next Phase
Prediction Global AgroMeteorological Outlook System
(GAMOS)

Observations and Monitoring Global Alliance of Phenology Observation
Network (GAPON)
Global AgroMeteorological Outlook System
(GAMOS)
Global AgroMeteorological Pilot Projects
(GAMPP)

Capacity Building Global Centres of Research and Excellence in

"Q
(4‘3 WMO AgroMeteorology (GCREAM)



Core Climate Services : In-situ/RS/NWPs based

Natural RS Info Surface
Hazard Water
Monitoring Monitoring
g RS Center * = -
Monitorin Forecasts Climate
WMO J1 g \ GPC 4 Chage
Project.
GEO-GLAM Angnlst:v Met Agency RCE iy
Area Land Surface LSM = / | 4
B - ~ - ’
RS Agric. Spatial
analysis_J Modeis Analysis |
Academia Academia Academia
P . =
Downscaling !
Vi iM(édE_l J v Ground
t
atadation T '/SpatiaI/EIementa)| Lt
WMO / NAMC MO / NAMC
= Nat'l AgMet. Center )) — Y
WIS f
1 RS-based Numerical
Monitoring Prediction
/ 4
Site Info
y Crop Model \ Strategic
Status Prediction Information _
WMO/CAgM |
Ministry of National Food GLlobal .
| Agriculture Security Policy Political
Member | y y S
Countries - Issues

Ji
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Nat'l Supply &
Demand Poli(y/
Ministry of
Agriculture

NWP Models
Short-Mid R.  Long-Range SIP ‘c:‘h';::i
wIiD GPC/LC APCC NIMR
WRF/UM GME/UM Ensemble Earth System

@ Model Operation

|
@ Output Downscaling

Temporal Spatial Elemental ReAnalysis
7k N
|
WIGOS ~ @ Super Resolution skIIIJ
Ints 17 5 - . i A
GEOSS ob;g::aﬂon GIS/RS Technology gl,":.::r“ l \
LDAS "™ Solar Radiation = Land Surface  ColdAir Drainage Spatial Analysis e Dig. Climate Map

@ MicroMeteorological
Analysis Technology

et ————————r e lr—

Crop Zonning
Vulerable Area

Impact
Assessment

Initial Data Input Data Production Input Parameter
|
e Agricultural
Application Models 4
GRAMI DSSAT Crop Models AMBER WOFOST
(Europe) (usa) Farm Manaaement (Germany) (Europe)
|
Welfare Preparednes Management IPM Cultivation Amanity Assessment

|

Cutomized Detailed AgMet Services

Support to LDAS

@G Model Validation SVStenD

Extension Service ‘

AgCooperation

|
@ Feedbacks from UsersJ

WMO : CAgM/CCl/CHy
GFCS : FAO/WFP

From now-casting

To climate change projection

Support to Food Security

WIS-WAMIS




CAgM-GEOGLAM.

Global AgroMet Early-Warning & Outlook System

525
WWRP/THORPEX-WCRP

ICT platform

NWPs based
00000

®
s3esle

RS based
00000
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Service Framework of WAMIS |

----------------------------------------------------------------

bl ; p— I
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http://apcc21.net/eng/index.jsp

Service Framework of WAMIS i
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- WIS
GISC-Seoul GIS-Online : ESRI

AGMIP Cloud Computing -

: WAMIS DCPC
Agric Crop KISTI/PLSI
Models

AgModels WAMIS “
WMO DSSAT/AMB L

NWP models

( gexe )

GAMPP
6+?

Candidates :
1~3 regional pilot projects
in each RA

K-NWP : KMA/NIMR
WISE : Urban/rural met..
$2S : CAS/KMA (APCC)

NASNET
Phenology Monitoring ISB/CP, KMA/NIMR
| Ground truth information m Fluxnet/AsiaFlux
& WMO OMM GTOS GLAM FAO, IRI, EU, USA

NASA -NEX



GIAM Governance for CD with GRIAM

ICO-GIAM

- GRIAM/China

GCREAM

Korea/India+8

GFAMS GAMPP GAMOS WAMIS II

Italy/Brazil/India+9 Australia/Korea+ China/Canada+8 USA/Italy/Korea+2

GAMPP (in preparation for GCF)
-Global Challenge Research : LCA Framework for Sustainability Assessment
-ICT Sharable Platform for Operational S2S applications to AgFS

WMO OMM

Graduate

Global
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