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GCOS Outline

IIIIIIIIIIIIIIIIIIIIIIIIIII

1. Floods in West Africa -
From observation to adaptation and back
2. Climate Change assessment in Afghanistan -

Passing on uncertainty 7

3. There is a time for everything — iy e
Timeliness of reporting observations = %

4. Conclusions




GCOS Case study 1: Flooding in West Africa

GLOBAL CLIMATE OBSERVING SYSTEM
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Catastrophic flooding in the Niger River Basin

* Lack of flood warnings increases risk
* Lack of mid to long term adaptation increases risk
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- Climate Services including these two examples }

could reduce the vulnerability significantly /

\ i
NatCatSERVICE Dartmouth Flood
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People affected by
floods (log1g)
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GCOS Reanalysis
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“The number of Annual precipitation
observations assimilated e

in ERA-Interim has £ 1000 e M A bt
increased from 223 | ;
approximately 10° per day * ERA Interim
on average in Heavy precipitation * ERA 40
1989, to nearly 107 per 30

day in 2010.”
Dee et al. 2011
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—>Need for more/better observations to improve reanalysis



) GCOS ,. Observations needed to drive the model
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Analysis —-> Analysis —d> Analysis Eamem—

Simplified concept of Reanalysis, ECMWF

 Reanalysis need all sorts of observations: temperature, precipitation,
pressure, humidity, SST, Wind, soil moisture, ...

- Even if only precipitation would be of interest for flood forecasting, all
kind of observations are important, e.g. radiosondes are one of the most
crucial observations




KJ GCOS Chain from observation to a product use for services
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Flood Forecasting (used for warnings):

. . Impact
Impact
Model

Climate projections (used for mid to long term adaptation):

Impact
Model

- All products depend on observations
- Even small improvements in the observing network can make a big difference
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model




GCOS Case study 2: Climate Change Assessment for Afghanistan

GLOBAL CLIMATE OBSERVING SYSTEM

Afghanistan is amongst the countries of the
world, most prone to natural hazards: droughts,
floods, flash floods, landslides, avalanches,
earthquakes, ...

Climate Change may aggravate the situation,
but little scientific evidence

Afghanistan

UZBEKISTAN  / [TAJIKISTAN

: STURKMENISTAN, /o ton ol PN 27005 3
Usual steps to assess climate change =

(simplified):

Kabul

AFGHANISTAN

1. Analyse Observations to understand
trends in the past 92 ::zz §
2. Analyse Climate Model Projections -  PAKISTAN il

) 1000 m
to better plan adaptation for future o e e Krlogiiie A 245 m




Observations in Afghanistan

Several decades of conflict, very few time series
of surface observations available

Data got lost due to conflict
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- No time series long enough to analyze past climate (30a)
- Validation of reanalysis using the sparse observations




For the past: Validation of reanalysis

Monthly precipitation in mm — Reanalysis
— Observations
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Monthly temperature in °C — Reanalysis
— Observations
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- Missing data causes uncertainty in validation

- Heavy precipitation cannot be validated, therefore very high uncertainty
—> Still, Reanalysis can prove to capture general climate pattern for
temperature and precipitation




GCOS For the future: Validation of climate model, using reanalysis

GLOBAL CLIMATE OBSERVING SYSTEM

Ensemble of 12 available regional climate models (CORDEX South Asia)

Validation of o | @ Observed precipitation

] Reanalyzed precipitation
model Mean of climate model precipitation
hindcast: || Spread of climate model precipitation

— Observed temperature

-- Reanalyzed temperature
Mean of climate model temperature
Spread of climate model temperature
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- Temperature reasonably reproduced

- Precipitation pattern not captured by the models - cannot be used!
- Uncertainty in results and bad model performance mainly due to
insufficient observations

- High uncertainty hinders adaptation and increases costs

- Maintenance of long time series is of utmost importance



GCOS

Uncertainty in modelling: the cascade of uncertainty

GLOBAL CLIMATE OBSERVING SYSTEM

A) Analyse the Uncertainty:
Exploring the Full Cascade

C) Crystallize the Uncertainty:
Smart Sampling of the Cascade

FURTHER

IMPACTS
UNCERTRINTY

Temporal/Spatial
Downscaling Methods

Driving Data
(Land Cover and Climate)

Environmental Model Choice

Environmental Model Structure

Environmental Model Parameters

E.g. Agricultural/Economic Modelling

Emissions Select subset of
Scenarios scenarios
: B) Bound the Uncertainty:
S Climate i p Sample a range from
[T
s £ = Model Choice Estimating the Total Bounds model genealogies
= — = of the Cascade
= e
e — .
SS2 Initial/Boundary Samtplearap%% ':0
5 Conditions capture variability

Select most
reliable methods

Select best datasets/
methods for study area

Sample a range of models

Select most appropriate/ ;
improved structures 5

1/
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Select suitable
parameter sets

LA AN

Smith et al., 2018
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GCOS Importance of initial conditions in forecasts

GLOBAL CLIMATE OBSERVING SYSTEM

initial condition
uncertainty

current
climatology

Slingo et al, 2011

- Performance of models for weather and climate depend strongly on quality and
qguantity of observations

- Uncertainty can be reduced significantly by observations, small improvements can
help a lot; and vice versa...
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GLOBAL CLIMATE OBSERVING SYSTEM

Timeliness of reporting observations

CLIMATE SERVICES INFORMATION SYSTEM

What changes have occurred?
tomperatures, precipitation, sNow cover,
sea level, circulation, extremes

How are weather and climate changing over time?
Observations and o numerical model simulating
aspects of the Earth system are combined to generate
a synthesized estimate of the state of the system

HISTORICAL
PAST

RESCLUTION/
CERTAINTY

LEAD TIME
Reliability changes as we get closer to the target

DATA

Historical data consists of

Instrumental data - century-long measurements of
surface temperature and precipitation, records of
daily data

Paleoclimate data - derived from natural sources
such a5 tree rings, ice cores, corals, and ocean and
lake sediments

PRODUCTS
Past climate

Monitoring

Uses data from
raecent past and
the present

Climate trends, Extreme climate indices, Sector-specific cdimate
Indices, Reanalyses, Return periods of extremes, Climate Normals,
World Weather Records

D PRODUCTS FOR DECISI

Data and Products for Climate Services
SIMULATIONS

What changes could lie shead?
natural variation, forcing agents, globol and regional
climate, high impact events, stabilization

CLIMATI
VARIABILITY
TIMESCALE

CLIMATE CHANGE TIMESCALE

FORECAST

LO
NG LEAp PREDICTION

UNCERTAINTY

Sub-seasonal to Interannual
Seasonal Climate Change

Flash flood guidance Indicas

Severe waather forecasting
Tropical cyclone forecasting

Weather Climate variability Multi-decadal Projections

Boundary conditions
(sea surface, snow cover, land),
Climate monitorine and watch

Initial conditions

TOOLKIT - facilitates operations and used typically by forecasters

IN SUPPORT — products can eithar be taillored In spac

1d time or according to the d

DECISION SUPPORT APPLICATIONS - climate services apply past climatological records, contemporary monitoring and expected future conditions to socio-economic sectors

In agriculture, to inform crop choice, planting to optimize yield and
minimizing crop faillure risk

Disastor risk Identification based on extreme event return periods and
trends

Operational projections on climate change timescales

Emeargency Contingency plans, Informs mitigation policy and adaptation choices
response, humanitarian response, Impacts on water resources, heat stress, crops, Infrastructure
Disaster Risk government and private

Reduction infras!ructurc investment



GCOS Timeliness of reporting

GLOBAL CLIMATE OBSERVING SYSTEM

WEATHER FORECASTS
predictability comes from initial
atmospheric conditions

S2S PREDICTIONS

predictability comes from initial
atmospheric conditions, monitoring the
land/sea/ice conditions, the stratosphere
excellent and other sources

SEASONAL OUTLOOKS

predictability comes primarily from
gOOd sea-surface temperature conditions;
accuracy is dependent on ENSO state
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1-10 days Weekly averages

10-30 days Monthly or seasonal averages

30-90+ days
FORECAST RANGE

Research Institute for Climate and Society



GCOS Timeliness of reporting

GLOBAL CLIMATE OBSERVING SYSTEM

(a) WEATHER FORECASTS

predictability comes from initial Subseasonal: days to weeks
atmospheric conditions

Nowcasting: Real time data 525 PREDICTIONS

predictability comes from initial
atmospheric conditions, monitoring the
land/sea/ice conditions, the stratosphere

excellent and other sources

SEASONAL OUTLOOKS

predictability comes primarily from
QOOd sea-surface temperature conditions;
accuracy is dependent on ENSO state
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Seasonal: weeks to months
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1-10 days Weekly averages

10-30 days Monthly or seasonal averages

Forecasting: Real time data to daily M 30-90+ days

Research Institute for Climate and Society



GCOS Conclusions
1 | 1 1

GLOBAL CLIMATE OBSERVING SYSTEM

Observations Modelling Forecasting Service delivery

| i B & WMDO et al.:

Research & development Valuing Wt:-:ather
and Climate,

2015.

1. All Climate Services depend on Observations

2. Quality and quantity of observations decide on the efficiency and
effectiveness of adaptation

3. Even small improvements in observation data availability can help a
lot; and vice versa.




GCOS Going into more detail

Processing & data management

Modelling
Reanalysis

WMO et al.:
Valuing Weather
and Climate,
2015.

Research & development

Tim Oakley (GCOS) Luis Nunes (WIGOS/WMO/Highway)
Cedric Bergeron (Copernicus) Galine Yanon (GFCS)




