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Basic questions...that need answers
(from Art Douglas)

1.  What is the region of interest?

2.  What phenomena are going to be investigated in IASCLIP?

3.  How will models benefit from diagnostic studies of the
     any possible observations?

4.  What types of observing systems do we need to accomplish
     these goals?



advice from... Jin Huang...

 ....the IAS group needs to identify the scientific and observation
gaps to justify the need for a field campaign including the
contributions to FY12-16 themes and NOAA climate services.

 After that, the group needs to identify priorities and timeline.

 Experience/lessons from previous field campaigns will be helpful.
 

By the way, what are the interests from other US agencies and the
involvements from nearby countries?



Climate Goal Priorities from FY11-15 (not in priority order)

1.     Verification and Quantification of Climate Forcing Emissions and their
Impacts
a.     Global carbon cycle
b.     Short and long-lived radiative species
c.     Links to air quality
d.     Impacts such as ocean acidification

2.     Climate Services Infrastructure
a.     Integrated observing system design and implementation
b.     Supercomputing
c.     Data stewardship/data records

3.     Sector Assessment and Application
a.     Issue- and user-focused research, assessment, application 

development for various sectors
                                             i.     coastal resilience
                                             ii.     urban planning
                                            iii.     ecosystems
                                            iv.     water resources

4.     Regional Applications of a Climate Service
a.     Arctic



5.     Advancing Predictions and Projections of High Impact 
Phenomena

a.     Prediction and projection of weather and climate
        extremes across spatial and temporal scales
                     i.       Drought
                     ii.      Hurricanes/tropical storms
                     iii.     High-frequency precipitation
                     iv.     Sea level rise
                     v.      Storm surges

b.     Abrupt change



some science requirements...

Establish profiles of wind and humidity in the LLJs, Quantify the flux components, at both the air-sea
interface and Warm Pool base, that govern SST anomalies in this region

Weaknesses of operational data include lack of trustworthy vertical structure information in key
locations; unresolved or uncalibrated depictions of phenomena near complex geography; inaccuracy
of measured fields and fluxes; and lack of microphysical (including aerosol and chemistry)
characterization and profiles.

IALLJ features depicted by the global reanalysis (Fig. 11) have yet to be validated against in situ
observations.
Notice that there are no in situ sounding observations near the core of the CLLJ.
Most vexing is the fact than when the warm pool heating is greater, the IALLJ weakens but the
moisture content of the exported air is greater, hence it is not clear how the moisture flux (q•V) is
affected in the aggregate.

Recent studies (Wang et al. 2006, 2007) suggest that the moisture export decreases but we don’t
know whether this conflictive relationship is predictable.

The reason for the comparatively low rainfall over the Caribbean, compared with comparable warm
water regions elsewhere, is not fully understood. This characteristic is apparently not properly
simulated by many models. Although the paucity of ocean- and surface-based observations in the
Caribbean makes exact assessment difficult.

Ocean models are presently challenged by large uncertainties in the surface fluxes and mixing
representations, by the complexity of the land-ocean-atmosphere interactions in the IAS region, and
by the need to resolve important mesoscale processes such as ocean current jets, coastal upwelling
and eddy motion...



International requirements
Comments in the IASCLIP Science and Implementation Plan:

"The IAS region is a unique location in the world where so many
countries are affected by the same set of climate phenomena."

"International collaboration is pivotal to the success of any
climate research program for the IAS region. By the same token,
a successful climate research program for the IAS region would
yield broad international benefits. "

"Identify the broad IASCLIP community. This would start from
interested scientists from the IAS region. They will contact other
interested parties in the region. (ii) The IASCLIP Alliance will be
organized mainly through communications via emails and
electronic newsletters. Workshops and special sessions at major
international conferences can be considered to convene alliance
members on specific issues."  (my opinion: this won't work...)



therefore...

We need more representation and outreach to International
community!

Outreach needs to include main oceanographic and
atmospheric players, even if they are not climate research
community.

Who would be impacted by improved climate forecasts?

Who would be impacted by improved climate monitoring - even
if forecasts didn't improve perceptibly?

Who could use data from real-time climate monitoring sites for
their own, shorter-range, purposes?





The potential IASCLIP community



Extreme hydro meteorological events affect entire region

....many related to hurricanes

....but largest disaster in entire region was associated with
a cool season event (Vargas, Dec. 1999)

...so expect varying perspectives of what is important to
study across the region...



from CPPA draft plan: IAS "Deliverables..."

Short term

• Produce and maintain a central data archive structure at NCAR/EOL either housing or linking to observations and model output
for each CPPA field program. CPPA investigators will be expected to submit to this archive (the contents of which will be made
publically available within a few years of execution);

• Produce one or more integrated datasets for each CPPA field program that can be used as a toolbox for model and
parameterization development and assessment. These are synthesis and value-added products that are distinct from the central
archive;

• Produce a preliminary multi-model intercomparison for the VOCALS region to provide guidance and context for the VOCALS-
REX field program;???

• Develop metrics for assessing model deficiencies (e.g., MJO and tropical biases), and develop observational requirements for
eastern Pacific and IAS climate processes;

• A synthesis report summarizing what has been accomplished from past CPPA Air-Sea Interaction projects;

Longer term (global wish-list of solving everything...)

• Comprehensive in situ observational data sets for eastern Pacific and IAS region;
• Improvements in global, NARR and ocean (e.g., SODA) reanalyses through assessments and improved monitoring;
• Improved understanding of cold tongue, stratocumulus layer dynamics, ITCZ convection, WHWP, and their coupling;
• Improvements to cumulus and cloud-topped boundary layer parameterizations
• Predictive understanding and modeling of summer rainfall in the U.S.;
• Measurably improved climate models that have significant summer predictability when initialized with data from the previous
fall-winter;
• Measurable improvements in model simulations of eastern tropical Pacific and IASclimate and prediction of El Nino/Southern
Oscillation and its influence on the Americas;

• Recommendations for optimal global climate observing systems



climate themes...
 

1) Regional climate change (RCC), in general covering all space and timescales. (this
covers everything on IAS domain scale)

 2) Extremes in a changing climate, from regional to global.   (hurricane variations,
extreme rainfall events in n'rn S America...)

3) Intraseasonal-to-interannual climate variations and change.    (is our monitoring
adequate?  what is needed?)

 
4) Attribution of observed climate variations and change.    (explaining observed
variations...)

 
5) Assessments of climate science and extending to assessment of impacts due to
climate change  (?)

 
6) Geo-engineering  (?)

 
7) Climate applications to several sectors  (?)

 Note that 1), 2), 3), and 4) require accurate monitoring on many spatial and
temporal scales...



What do we want to do?

Develop an adequate monitoring capability for research
(and operational) needs for the next decade...



possible timeline

2009:  Make contacts/arrangements for collaboration, web
            development.

2010:  Start long term monitoring activities - island raingauge
           networks, limited surface observations, some adaptive
           soundings and key sites / ships.

2011:  Full "long-term monitoring" array established...

2012:  First summer EOP measurement campaign

2013:  Cool season measurements in Winter-Spring, second
            followed by second summer EOP



metrics for success
where do we want to be in 5 years?

"Do-able":  Establish robust and routine monitoring of key
atmospheric and oceanic quantities, with acceptable spatial
and temporal resolution supported by the international
community.

"Unpredictable and not-guaranteeable":  progress in any aspect
of basic research...  but we can still have a wish list:



basic geography and political links for islands and other sites

IASCLIP larger than Caribbean Sea



Where are the observations?



are the soundings where we want / need them?





Alternative analyses
Better than NARR?

Can we tell?

MERRA 925 mb
winds

1/2 x 2/3 deg analysis
is regridded to ~1deg

wind speed
contour interval

2 m/s



Scatterometer “good” for surface winds...



"motivational material"
large CAPE areas are low rainfall regions...and max rain area east of Costa Rica

is a CAPE min.

July-Sept mean CAPE



latent heat flux September



latent heat flux September



1. What is current status of routine atmospheric and oceanic
monitoring activities in the IAS region? (survey of potential
institutions/individuals)

2. What are the critical scientific questions that depend on
additional observations beyond those routinely available?  What
observations are needed for:

a) detecting biases in numerical simulations and reanalysis
products?

b) detecting short-period climate variations (weeks to a few
years)?

c) answering questions related to physical processes that are
specific to the IAS domain?

d) providing acceptable routine monitoring of the state of the
climate over the IAS domain?



radiosonde sites (red) plus other plausible (?) sounding sites

some additional sites in Colombia and Venezuela



Radiosonde reception is "non-uniform"



Buoys and small islands in Caribbean Sea (not complete)



Why small islands or buoys are important:  example of large diurnal
changes at Kingston, and small changes at Caribbean buoy...





potential rain gauge and surface
measurement sites



Colombian cayos...note facilities and logistical arrangements

Jamaican cays

Serranilla



Who are the
potential players?



Current buoy array





Colombian Navy resources... they have 3 research
ships... two like this...  #155 and #156



Malpelo

Gorgona





Some newer options for atmospheric soundings

Low-cost systems now available (~$10K for ground
station) may allow for:

1) semi-permanent installation on major research ships in
region

2) measurements on smaller islands for extended
durations

3) additional density in regions for adaptive observations
during events of "high priority" - allowing for "extended
duration" process studies





possible resupply ship track to Colombian islands



possible modification to ship track to cross LLJ core... adds 12 hr each way



Pedro Brava, Venezuelan Navy
Oceanographic ship



AIRCRAFT OBSERVATIONS



Reasonable quality winds



good high-level coverge



AMDAR soundings don't cover over-ocean regions well enough.



Dropsonde flight possibilities
(from 2008 AOML summary)



plausible research flight to describe horizontal and vertical structure of LLJ
(many options...)











Some costs (rough)

Iridium drifters  $18K
XBT's.... $40 in large quantities





Probable countries and institutions that may be contacted for
IASCLIP collaboration



GCOS sounding sitesGCOS sounding sites

Many sites not working well...



Options for IASCLIP beginning activities

usual procedure:

1)    what are research needs...fund basic research to determine key
        uncertainties

2)    with key uncertainties known design measurement campaign

3)    contact potential international collaborators, make observations

4)    analyze observations – compare with hypotheses

5)    generate new hypotheses and look for validating observations... cycle starts
over.

This procedure is justified when 1) observational costs are high relative to basic
research costs and 2) where results are not urgently needed.  If value of
improved forecasts is high compared with research costs then this
procedure may not be economically justified.  Rather, simultaneous activities
on multiple fronts is needed to obtain most rapid progress, even if it is less
efficient.



To speed up the development of the IASCLIP activity the
following activities are suggested:

1) Evaluate the condition of current observation network – are they
reliable?

2)    Begin to ramp-up a sustainable monitoring activity that will
develop useful data sets for anticipated research activities and
provide real-time diagnostics that may have predictive value.  Seek
overlapping interests.

3)    Immediately entrain major potential institutional players in the
overall effort, do not focus strictly on the research component alone.

4)    Expand the scope of the research problems to overlap interests
of collaborating institutions.  The possible loss “of focus” may likely
be more than made up with support from these otherwise “non-
participants”.



Some possibilities for quick action in ascending cost:

Atmospheric:

Rain gauges at island sites and other priority locations.  Calibration of satellite-
based procedures over “oceanic” regions and over special networks where gauge
data currently limited.

Digitization of historical rainfall data in paper form.  Improve historical database
for local-area studies, satellite calibration and downscaling.

Automatic weather stations at selected small island sites.  Develop surface time
series at sites mostly unaffected by the islands themselves.

Pilot balloon observations at selected sites.  Wind profiles for development of time
series and mean profiles of lower-troposphere windfield.

Radiosonde observations at selected sites (adaptively).  Thermodynamic and
wind profiles for developing mean profiles and for monitoring evolution of
anomalies on seasonal to interannual time scales.



cont'd

Oceanic:

 XBT’s for transects using Colombian and Venezuelan Navy vessels traveling to
their island sites.  Consider funding modifications to their routine tracks to
optimize data collection where it is needed.

Colombian and Venezuelan ships to deploy drifting buoys for routine current
sampling of currents.



Which option do we want?



Advantages of monitoring efforts

1) can be real-time for help in climate monitoring and
hurricane forecasting.

2) would strengthen ties to operational services in region
that will be required for special field programs.

3) motivate regional institutions to exploit new data sources
and become active participants in IASCLIP research.

4) could be fine-tuned as needed to satisfy changing needs
of research community.

5) a monitoring effort should evolve into a sustainable
climate observing system for the region.



priority "new" sounding sites



Possible monitoring
array



Note that precip anomalies over western Caribbean are
undocumented by raingauge observations



NARR anomaly winds July-Aug 2003



NCEP anomaly winds July-Aug 2003



NARR 925 wind anomalies for Feb-May for various years - note regions of higher variability
climate monitoring sites?



Summary

Observations in IASCLIP domain better than many tropical regions but...

    many key climate features not sampled by sounding network

    topography and land-sea contrasts are strong local controls

The need for process studies is not yet clear

The value of enhanced monitoring is clearer

NARR-validation studies are straightforward but potentially costly and for
what?

User community not currently involved or consulted - do they care?

Need more effort to entrain international partners, especially operational
sectors (since they have needs and capacity)



My opinion

A research program that depends only on US research funding will
have limited lasting impact.

A program that has a goal of establishing a long-term climate
monitoring network will have a lasting impact.  SALLJEX, NAME
and VOCALS haven't done this...

IASCLIP must not just make recommendations for climate
monitoring - it must initiate them and seek to sustain them.
(Implementation must be fast compared with technology changes)

If an IASCLIP climate monitoring effort on order of $1M/year cannot
be sustained by NOAA what does this say about the importance of
IASCLIP region/processes?   Why waste our time?

Reality check - ARGO costs $20M a year...



Questions

• Why most CPO funds go into ocean monitoring - little
atmospheric component?

• Does National Climate Service have an international
component?

• If not, who is taking care of international atmospheric
monitoring ?


