BANCAR

Key information and data that is available,
and transparent protocols required,
to support mainstreaming of climate change
into planning processes
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,I‘CAR/NSF SCIENTIFIC FACILITIES

US National Science Foundation FFRDC-
- 900 Staff, 500 Scientists/Engineers, 4 B Idefeampuse
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Outline

. climate science tools and climate change research

. the practitioners dilemma and other challenges

. development of effective / best-practice protocols
and the need for iterative steps

. future developments and potential scenario tools




Best/effective Practice for
Embedding Climate Science

iterative process for identifying weather/climate
vulnerability (“indices™)

need for good observational baseline
test prediction/projection tools on “indices” and in contexts

recoghize limitations resulting from spatial resolution
and bias issues

understand, make transparent, further explore
uncertainties

form community of practice focused on applications
while recognizing context of societal and physical realities
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Tools: Weather vs Climate
B Trying to bridge the gap
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Climate and Earth System Models

Modeling the Climate System

Includes the Atmosphere,
Land, Oceans, Ice, and Biosphere

Global Model Computation:

- 10-15 minute time steps
- 1-10 quadrillion calculations / Model yr

Slide 7




Weather Modeling

need good initial conditions

00 h forecast 00 UTC 13 April 2007
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Tools to Study Climate

From global radiation to regional processes and impacts
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Change in average precipitation (1886-2005 to 2081-2100)
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Global mean sea level rise

Mean over

2081-2100 Sea Level

2000 2020 2040 2060 2080 2100
Year
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Fig.1 Ports within 50 km of tropical storm tracks, 1960-2010. Port and storm data from National Geospatial-
Intelligence Agency (2011) and Knapp et al. (2010)




b) max. 5 day precip RCP8.5: 2081 -2100

Intra-Seasonal Variability

. when wet : wetter..
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C) Consecutuve Dry Days RCP8 -3 2081 -2100 )
e a ~ when dry :drier...
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Next 20-40yrs: Internal Variability dominates
Regional Climate Change (in models)
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Global processes well understood.
What does it mean for different regions!?




Actual Model Selectin fo five Cirate Senaric #2040

Recorded 2040 (Blue, Orange), 2070 (Red, Green) = 2070
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Stocktaking :“Climate Science Needs”

what weather events or climate characteristics
are seen as the primary threat for your country!?
which is next?

how do you recognize change against natural
variability?

if adapting for ongoing/future changes, what are
implications for connected socio-economic areas!?

what assistance would benefit your adaptation
planning process most effectively!?




aware of ...
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Resolution issues

Internal variability (“weather”: do ensembles)
Model biases and uncertainties

Limited understanding (“change in variability”)
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PRECISION WRF: WRF-HURRICANE,
WRF-CHEM, WRF-HEALTH, WRF-CROP

WRF Chem predicting CO concentrations across US
based on known emissions and prevailing weather
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Resolution Requirements: Snow in Terrain
| Nov.2007-1 May 2008

WREF - Roy Rasmussen (NCAR-RAL)




Interpreting an Ensemble of a Scenario

Ensemble : pixels are independent point-wise expected values
Requirement: sampling from same “process”

Images curtesy . Salavon




TS (Globally averaged surface temperature)

Stage 1. 1870 control run: 1000 years with constant 1870 forcing: Solar, GHG, Volcanic Sulfate, O3

Stage 2. Historical: 1870-2000 run using time-evolving, observed, Solar, GHG, Volcanoes, O3

Stage 3. Future Scenarios: 4 2000-2100 IPCC Scenarios from end of historical run

A1 2100

A1B 2100

3. Future Scenarios B1 2100
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NIl Significant large scale differences / ranges
M¥N::  Precipitation Projection CMIP-3 statistically downscaled 50km

B

AlB
“medium”

Data: Maurer et al. 2009 based on statistical downscaling with bias-correction
(Wood et al. 2004) Visualization: Climate Wizard (www.climatewizzard.org)




GFDL CM 2.1 Downscaled

txx, max, July

Highest Daily Max Temp (TXx) in Entire Period [Jul] Highest Daily Max Temp (TXx) in Entire Period [Jul]
Period: 1971-2000 BCCA GFDLCM21 - Maurer02v2 > Period; 1971-2000 ARRM GFDL2.1 - Maurer02v2
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Application Context: Precip Biases

Critical Need for Translation and Guidance

5 years

Frequency (%)

20 years
- 100 years

- 500 years




CORDEX domains
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Application Context

Need for Translation and Guidance




@ water A bit like the Wild West out there...




Focus on Regional Climate and Impacts

Integration of data and knowledge across scales.
Global - to - Local




Need for a ClimateTranslator

Data: access, use

(format, index, resolution)
Which data to use? How to read it?
Where does it come from?

Evaluation: Quality Control

Inter-comparison, data content info
How good is data? Production assumptions?
What are the uncertainties?

Translation of Scientific
Knowledge for exploration of

impacts of change, guidance of use
What does it mean? What is likely, what possible?
Change in context!

Community of Practice

Collaboratively develops data requirements,
handling of scenarios




Data: Precipitation # Precipitation
Application-specific evaluation needed

Nebraska Drouéht

Hex River : Flash Flood DaNang : Typhoon




Standardized Data Evaluation for SE Asia?

Seasonal Average of Daily Maximum Temperature [JJA]

Period: 1970-1999  Maurer02v2 c

30N




Average Maximum 1-Day Precipitation (RX1day) [Jul]
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Monthly Average of Total Precipitation [July]

Penod. 1570-1599 MaurmO2v2 mm

JON

10N — 'l.' %“!
5™ Percentile of Monthly Rainfall [July] o 85" Percentile of Monthly Raintall [July]
. il .
Penod 1610 10650 bl s 2T PHATI e I : Parad 1070 1888 LRETTEE ™ oot 1351
30N - _ - 30N -

20N -

10N —

0 1 5 15 30 50 70 100 150 300 500 2000 35 30 50 70 100 150 300 500 2000



i€ 1d knoww ey Nanted meto
use ali-this info—-"| would nevey
have asked for it !




Provide information with balance

To be relevant, need to establish the right balance !

|0% Efficient data access, handling
/0% Flexible analysis, evaluation, exploration
20% Communication, visualization




Is there an App for that!?
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NCAR - Climate Data Guide | Unparalleled Expert Cuidance

|« > || A& & D O |2 & hupsa cdimatedataguide.ucar.edu

o [T B varia™ News ™

Climate *

NCAR ~ Journals =

Millennium *
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NR | ClimateDataGuide

CLIMATE DATA
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QUICK LINKS

Popular

ANALYSIS TOOLS

MODEL EVALUATION

Search and access 145 data sets covering the Atmosphere, Ocean, Land and more. Explore climate
indices, reanalyses and satellite data and understand their application to climate model metrics.
This is the only data portal that combines data discovery, metadata, figures and world-class
expertise on the strengths, limitations and applications of climate data. Discover it now.

Atmospheric Reanalysis: Overview &
Comparison Tables

Reanalysis a systematic approach to produce
data sets for climate monitoring and research.
Reanalyses are created via an unchanging
(“frozen~) data assimilation scheme and
model(s) which ingest all available
observations every 6-12 hours over the period
being analyzed. This unchanging framework
provides a... more

Sea Ice Concentration data: Overview,
Comparison table and graphs

Sea ice concentration is both an indicator and
driver of high-latitude climate change with
strong societal and ecological importance. It is
a key boundary condition for atmospheric
models (including those used in atmospheric
reanalyses) and a benchmark for coupled
climate models. As such, numerous methods
have been... more

NASA MERRA
The Modern Era Retrospective-Analysis for
Racaarrh and Annlirarinane IMEDRAY wac

EXPERT CONTRIBUTORS

NCAR - Climate Data Guide | Unparalicled Exp. -

108 Ures Emergenciss Lo abors O ec ions

ABOUT

FEATURED DATA EXPERT

SHARE CLIMATE DATA GUIDE

<V ¢ nQ

CLIMATE DATA TRENDS

News about climate data and its
applications



Developing Communities of Practice [N

NCAR

Helping Gorakhpur:“Climbing Everest”
NN

Mt. Everest Summit
29,035 | 8850m

. South Summit Nuptse
o~ 28,500° / 8690m 25 790?/ 7861m
- “& . L -

Map: Define climate/other vulnerabilities
Base-camp: Get all obs./ other data
Khumbu: Iteratively identify relationships
South-Col: Test models, scenarios
Summit: Integrated impact analysis

Get back safely: Translate, guide
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But how are we going to explore all possible options,
from the science and management perspective!

What is Likely? What is Possible!?

NEVER TELL ME THE ODDS

You never know, | might roll a 20.




Efficiently explore different scenarios

(emissions, mean response, individual events, pathways, contexts)




Best/effective Practice for
Embedding Climate Science

realizing that an iterative process is heeded for
identifying weather/climate vulnerability (“indices”)

the need for good and available observational baseline
required tests of tools on “indices” and for contexts

recoghize inherent limitations resulting from spatial
resolution and biases in climate products

understand the different sources, make transparent for
impacts and further explore uncertainties / scenarios

form a community of practice focused on applications
while recognizing context of societal and physical realities




CASPAR AMMANN, NATIONAL CENTER FOR ATMOSPHERIC RESEARCH
EMAIL: AMMANN®UCAR.EDU
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