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Cloud Hole Over the United States?

Stephen G. Warren*, Julius London*,
and Carole J. Hahn**

The National Weather Service (NWS) is planning to
make revisions in its surface weather observing net-
work and to set up an Automated Surface Observing
System (ASOS) to be installed at about 1300 stations.
Such extension of weather observations and the use
of improved observational techniques are welcomed.
However, the ASOS is intended not to augment, but
rather to replace the current operational system. As
part of the ASOS plan, NWS is planning to terminate
the visual cloud observations at weather stations in
the U.S., replacing the observers by laser ceilometers.
The potential damage to the continuity of long-term
climatic data sets has been addressed by the ASOS
Climate Working Group (chaired by David Rodenhuis).
Its report of September 1989 requested that conven-
tional weather observations be continued after ASOS
is installed. We support that request because, if the
NWS plan is put into effect, some of our future analy-
ses of the climatic role of clouds will be limited to
regions outside the U.S.

For the past ten years, we have been analyzing
conventional cloud observations worldwide. We have
published a series of climatic atlases of the global
distribution of total cloud cover and cloud type amounts.
The results of our studies are being used for the
following purposes:

a) as baseline data (since 1952) from which to

monitor future climatic changes in clouds,

b) as ground-truth data to aid in developing algo-

rithms for quantitative determination of cloud statis-

tics from satellites,

¢) to initialize climate models that do not predict

clouds, and

d) to validate the predictions of climate models that

do predict clouds.
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The data we have been using are the visual obser-
vations coded into the standard form of the WMO
synoptic code, which allow us global coverage over all
continents and oceans using a uniform observing
procedure. The synoptic code (as regards the cloud-
type information) was defined in 1929, so a long time-
series is available with unchanged reporting proce-
dures.

The cloud information that we use from the synoptic
reports consists of 1) total cloud cover, 2) low-cloud
amount, 3) low-cloud base-height, 4) low-cloud type,
5) middle-cloud type, 6) high-cloud type, and 7) pres-
ent weather.

Inthe U.S. at present, there are on average about
six stations per 5° x 5° latitude-longitude box giving sy-
noptic weather reports. This is more than in Australia
and Africa, about the same as in South America, and
less than in Europe and Asia. However, at most
stations in the U.S., reports are made in the WMO sy-
noptic code only every 6 h, as compared to every 3 h
elsewhere on earth.

We think it important that these routine synoptic
weather observations be continued by at least 100
stations in the U.S. (which would allow 3 stations per
5° x 5° box [5° x 10° boxes in Alaska), if carefully
selected as to location), and that the reporting fre-
quency be increased from four times per day to eight
times per day. Our reasons are as follows:

1) Clouds have large effects onthe Earth’s radiation

budget, both on solar and infrared radiation. These

effects differ depending on the type of cloud, and
they also depend on the time of day or night.

2) Cloud properties are difficult to predict in climate

models. They are now the source of greatest uncer-

tainty in climate modeling and climate prediction.

Visual observations of cloud types are used as

input data and verification data for climate models.

3) Visual cloud observations are useful in studies of

climatic change, because for such studies long

time-series without changes in instruments, proce-

dures, or code definitions are needed. In the U.S.

Global Change Research Program, the leading

topic is the “role of clouds.” ‘

4) The planned installation of laser ceilometers will
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Fic. 1. If the National Weather Service follows through with its plan to terminate visual cloud observations, this could be the future

format of our cloud maps.

provide valuable new information on the base
heights of low and middle clouds, eliminating the
need for one of the seven items in the visual cloud
report at stations with ceilometers. But the other six
items in the visual cloud report cannot be fully
automated, especially the identification. of the dif-
ferent cloud types. The ceilometer also cannot be
used to obtain total cloud cover, because it does not
detect clouds higher than 12 000 feet.

5) Obtaining a climatology of cloud types, thick-
nesses, and heights from satellites is still a re-
search topic; it is not a solved problem. Cloud
observations from the surface are thus needed for
comparison with the cloud information obtained by
the International Satellite Cloud Climatology Proj-
ect (ISCCP).
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For global climatic studies, the essential require-
ment is that the same reporting procedures be used
worldwide; and the WMO has achieved great interna-
tional cooperation in support of this objective. The
U.S. represents nearly 2% of the earth’s surface, so
the loss of conventional cloud data from the U.S. under
the NWS proposals would mean a significant gap in
global coverage for our future climatic analyses of
clouds (Fig. 1).

We, therefore, request that the NWS continue vis-
ual cloud observations indefinitely at a minimum of

100 stations.

Concurrence: One hundred and one individuals from meteoro-
logical organizations and academic institutions worldwide, whose
current research concerns clouds, radiation, and climate, have
concurred with the authors of this letter.
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Concurrence: [These individuals, whose research concerns clouds, radiation, and climate,
are indicating their own opinions, not necessarily the positions of their organizations. Some
other scientists who also support our request are not listed here because they are involved

in formal negotiations on this issue.]

Dr. Steven A. Ackerman

Cooperative Institute for Meteorological Satellite Studies

University of Wisconsin
Madison, Wisconsin

Prof. Thomas Ackerman
Department of Meteorology
Pennsylvania State University
University Park, Pennsylvania

Prof. Bruce Albrecht
Department of Meteorology
Pennsylvania State University
University Park, Pennsylvania

Prof. Akio Arakawa

Department of Atmospheric Sciences
University of California

Los Angeles, California

Dr. Albert Arking
NASA Goddard Space Flight Center
Greenbelt, Maryiand

Prof. Marcia Baker
Geophysics Program
University of Washington
Seattle, Washington

Joe Balsama

President, Boston Chapter of AMS
Swampscott High School
Swampscott, Massachusetts

Prof. Peter Bannon
Department of Meteorology
Pennsylvania State University
University Park, Pennsylvania

Dr. Bruce Barkstrom

Experiment Scientist, Earth Radiation Budget Experiment

NASA Langley Research Center
Hampton, Virginia

Prof. Eric J. Barron

Director, Earth System Science Center

Pennsyivania State University
University Park, Pennsylvania

Prof. David Battisti

Department of Atmospheric Sciences
University of Washington

Seattle, Washington

Prof. André Berger '
President, International Commission on Climate, IAMAF
Institut d'Astronomie et de Géophysique

Université Catholique de Louvain

Belgium

Prof. Tamara G. Berlyand
Main Geophysical Observatory
Leningrad, USSR

Dr. J.-P. Blanchet
Canadian Climate Center

Downsview, Ontario
Canada

Prof. Craig Bohren
Department of Meteorology
Pennsylvania State University
University Park, Pennsylvania

Prof. Hans-Jurgen Bolle
Institut fur Meteorologie
Freie Universitat Berlin
Berlin, Germany

Prof. Edward M. Brooks
Department of Meteorology
Boston College

Chestnut Hill, Massachusetts

Dr. Robert Cahalan
NASA Goddard Space Flight Center
Greenbelt, Maryland

Dr. G. Garrett Campbell
Department of Atmospheric Science
Colorado State University

Fort Collins, Colorado

Prof. Toby Carison

Department of Meteorology
Pennsyivania State University
University Park, Pennsylvania

Prof. Robert D. Cess

Laboratory for Planetary Atmospheres Research
State University of New York

Stony Brook, New York



Dr. Stanley A. Changnon

Principal Scientist and Chief Emeritus
llinois State Water Survey
Champaign, lllinois

Dr. Sam Chang

Air Forc Geophysics Laboratory
Hanscori Air Force Base

Bedford, Massachusetts

Dr. Thomas P. Charlock
NASA Langley Research Center
Hampton, Virginia

Dr. Antony D. Clarke
Department of Oceanography
University of Hawaii
Honolulu, Hawaii

Prof. Arnoid Court
California State University
Northridge, California

Dr. Wayne Darnell
NASA Langley Research Center
Hampton, Virginia

Prof. Roger Davies
Department of Meteorology
McGill University
Montreal, Quebec

Canada

Dr. Anthony Del Genio
NASA Goddard Institute for Space Studies
New York, New York

Prof. Robert Dickinson

Institute for Atmospheric Physics
University of Arizona

Tucson, Arizona

Prof. Bo R. D6os

International Institute for Applied Systems Analysis
Laxenburg, Austria

Prof. Philip Durkee
Department of Meteorology
Naval Postgraduate School
Monterey, California

Prof. Dale Durran

Department of Atmospheric Sciences
University of Washington

Seattle, Washington

Dr. Inez Fung
NASA Goddard Institute for Space Studies
New York, New York

Dr. C.T. Gordon

NOAA Geophysical Fluid Dynamics Laboratory
Princeton University

Princeton, New Jersey

Dr. Thomas Grenfell

Department of Atmospheric Sciences
University of Washington

Seattle, Washington

Dr. Shashi Gupta
Lockheed Engineering and Sciences Company
Hampton, Virginia

Dr. J. D. Haigh

Centre for Remote Sensing
Imperial College

London, England

Dr. James Hansen
NASA Goddard Institute for Space Studies
New York, New York

Dr. Howard Hanson
Associate Director

Cooperative Institute for Research in Environmental Science

University of Colorado
Boulder, Coliorado

Dr. Edwin Harrison
NASA Langley Research Center
Hampton, Virginia

Prof. Haistead Harrison

Department of Atmospheric Sciences
University of Washington

Seattle, Washington

Prof. Harshvardhan

Department of Earth and Atmospheric Sciences
Purdue University

West Lafayette, indiana




Prof. Stefan Hastenrath
Department of Meteorology
University of Wisconsin
Madison, Wisconsin

Prof. Dean Hegg

Department of Atmospheric Sciences
University of Washington

Seattle, Washington

Prof. Ann Henderson-Sellers
School of Earth Sciences
Macquarie University

North Ryde, New South Wales
Australia

Prof. Owen Hertzman
Department of Oceanography
Dalhousie University
Halifax, Nova Scotia

Canada

Prof. Robert Houze

Department of Atmospheric Sciences
University of Washington

Seattle, Washington

Prof. Kolf Jayaweera

Dean of Natural Sciences and Mathematics

California State University
Fullerton, California

Prof. C.G. Justus
School of Geophysical Sciences
Georgia Institute of Technology
Atlanta, Georgia

Dr. Jeff Key

Cooperative Institute for Research in Environmental Sciences

University of Colorado
Bouider, Colorado

Dr. Stefan Kinne
NASA Ames Research Center
Moffett Fieild, California

Dr. Eric Kraus
Prof. Emeritus
University of Miami
Miami, Florida

o

Dr. George Kukla

Lamont-Doherty Geological Observatory
Columbia University

Palisades, New York

Dr. Karin Labitzke

Institut fir Meteorologie und Geophysik
Freie Universitat Berlin

Berlin, Germany

Dr. Andrew Lacis
NASA Goddard Institute for Space Studies
New York, New York

Prof. Conway Leovy

Department of Atmospheric Sciences
University of Washington

Seattle, Washington

Prof. Jaclyn Lenoble

President, Radiation Commission, IAMAP
Université des Sciences et Techniques de Lille
Villeneuve d'Ascq

France

Prof. Kuo-Nan Liou
Department of Meteorology
University of Utah

Salt Lake City, Utah

Dr. Michael MacCracken

Atmospheric and Geophysical Science Division
Lawrence Livermore Laboratory

Livermore, California

Dr. Roland Madden
National Center for Atmospheric Research
Boulder, Colorado

Prof. Clifford Mass

Department of Atmospheric Sciences
University of Washington

Seattle, Washington

Dr. Kendal McGuffie
University of Technology
Sydney, New South Wales
Australia

Dr. Pat Minnis
NASA Langley Research Center
Hampton, Virginia



Prof. Reginald E. Newell

Department of Earth, Atmospheric and Planetary Sciences

Massachusetts Institute of Technology
Cambridge, Massachusetts

Prof. William A. Nierenberg
Director Emeritus

Scripps Institution of Oceanography
La Jolla, California

Prof. Johannes Oerlemans

Institute of Meteorology and Oceanography
University of Utrecht

Netherlands

Dr. Abraham Oort ,

NOAA Geophysical Fluid Dynamics Laboratory
Princeton University

Princeton, New Jersey

Prof. Rachel Pinker
Department of Meteorology
University of Maryland
College Park, Maryland

Dr. C.M.R. Platt

CSIRO Diviz:an of Atmospheric Physics
Mordialloc, Victoria

Australia

Prof. Lawrence Radke

Department of Atmospheric Sciences
University of Washington

Seattle, Washington

Prof. David Randall

Department of Atmospheric Science
Colorado State Univ.

Fort Collins, Colorado

Prof. Ehrhard Raschke
Institut fir Physik
GKSS Forschungszentrum
Geesthacht, Germany

Dr. S.I. Rasool

Chief Scientist, Global Change Program
NASA Headquarters

Washington, D.C.

Prof. Richard Reed

Department of Atmospheric Sciences
University of Washington

Seattle, Washington

Dr. David Rind
NASA Goddard Institute for Space Studies
New York, New York

Prof. Alan Rot k
Department o1 ..ieteorology
University of Maryland
College Park, Maryland

Prof. Henning Rodhe
Department of Meteorology
University of Stockholm
Sweden

Dr. William Rossow

Manager, International Satellite Cloud Climatology Projec
NASA Goddard Institute for Space Studies

New York, New York

Prof. Edward Sarachik

Department of Atmosphe:.. 3ciences
University of Washington

Seattle, Washington

Prof. Kenneth Sassen
Department of Meteorology
University of Utah

Salt Lake City, Utah

Dr. Thomas W. Schiatter
NOAA Environmental Research Laboratory
Bouider, Colorado

Prof. Michael Schlesinger
Department of Atmospheric Sciences
University of lllinois

Urbana, lllinois

Dr. Stephen H. Schneider
National Center for Atmospheric Research
Boulder, Colorado

Dr. Genevieve Séze

Laboratoire de Metéorologie Dynamique
Palaiseau

France

Prof. Glenn Shaw
Geophysical Institute
University of Alaska
Fairbanks, Alaska



Dr. Eric P. Shettle

Optical Sciences Division
Naval Research Laboratory
Washington, DC

Prof. Hampton N. Shirer
Department of Meteorology
Pennsylvania State University
University Park, Pennsylvania

Prof. Eric Smith
Department of Meteorology
Florida State University
Tallahassee, Florida

Prof. R.C.J. Somerville
Scripps Institution of Oceanography
La Jolla, California

Dr. Dietrich Spankuch
Main Meteoroiogical Observatory

Meteorological Service of the German Democratic Republic

Potsdam, Germany

Prof. Knut Stamnes
Geophysical Institute
University of Alaska
Fairbanks, Alaska

Dr. David O'C. Starr
NASA Goddard Space Flight Center
Greenbeilt, Maryiand

Robert Stone

Climate Monitoring and Diagnostics Laboratory

NOAA Environmental Research Laboratory
Boulder, Colorado

Dr. Ronald C. Taylor

Program Director for Physical Meteorology

National Science Foundation
Washington, DC

Dr. Starley Thompson
National Center for Atmospheric Research
Boulder, Colorado

James Tillman

Department of Atmospheric Sciences
University of Washington

Seattle, Washington

Harry van Loon

Senior Scientist

National Center for Atmospheric Research
Boulder, Colorado

Dr. Jean-Pascal van Ypersele

Institut d'Astronomie et de Géophysique
Université Catholique de Louvain
Belgium

Prof. J. M. Wallace

Department of Atmospheric Sciences
University of Washington

Seattle, Washington

Dr. Bruce Wielicki
NASA Langley Research Center
Hampton, Virginia

Dr. T.M.L. Wigley
Climatic Research Unit
University of East Anglia
Norwich

England

Dr. Man-Li Wu
NASA Goddard Space Flight Center
Greenbelt, Maryland

Dr. Shi-Keng Yang

Research and Data Systems Corp.
National Meteorological Center
NOAA-National Weather Service
Washington, DC

Prof. George Young

Department of Meteorology
Pennsylvania State University
University Park, Pennsylvania



INTERNATIONAL COMMISSION ON CLIMATE (ICCL)
of the
INTERNATIONAL ASSOCIATION OF METEOROLOGY AND ATMOSPHERIC PHYSICS

INTERNATIONAL UNION OF GEODESY AND GEOPHYSICS

Présigent : Secretary
Prof. André L. Berger Dr. Phil D. Jones
Institut d'Astronomie et Climatic Research Unit
de Géopnysique G. Lemaitre

University of East Angla
2. Chemin au Cyclotron Norwich. NR4 77J
B- 1348 Louvain-ta-Neuve United Kingadom
Belgum Tel.: 603 592090
Tel. . 32-10-47 3303 Telex: 975197 UEACPC G
Telex : 59065 ipi b

Fax: 60358553
Louvain-la-Neuve, 10 September 1990.

Prof. S.G. WARREN

University of Washington

Dept. of Atmospheric Sciences,
AK-40

SEATTLE, Washington 98195
U.S.A.

A. BERGER/ND
90-490

Dear Colleague,

Ref.: Your letter 27 August 1990 - visual cloud obser-
vations.

I support your initiative as I find

- important that any country follows the international
policy for observations within WMO;

- ground truth will remain fundamental to vglidate
remote sensing, satellite measurements in particular.

Sincerely,

/

‘_Prof. A. BERGER, head of Institute
President of International
Commission on Climate
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Vice President President Secretary
Dr.J.E.HARRIES Prof. JLENOBLE Dr.W.L.SMITH
Science & Engineering Université des Sciences et Cooperative Institute for
Research Council Techniques de Lilie Meteorological Satellite Studies
Rutherford Appleton Laboratory Laboratoire d'Optique Space Science & Engineering Centre
Chilton, Didcot, Oxon, OX11 0QX Atmosphérique University of Wisconsin
UNITED KINGDOM 596565 Villeneuve d'Ascq Cedex 1225 West Drayton Street
Tel: (0235) 44 6558 FRANCE Madison, Wisconsin 53706 USA
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Fax:20 43 43 42 Fax:608 262 5974
Dr. S. Warren

University of Washington

Seattle, Washington 98195
Department of Atmospheric Sciences,
AK-40

U.S.A.

September 25, 1990

Dear Dr. Warren,

Thank you for sending me your manuscript concerning the
planned termination of visual cloud observations in the US. Due to the

predominant role of clouds in atmospheric radiation, the IRC is fully concerned
by this problem.

Personally | feel that, in general, when a new instrument or a new
technique is installed, the previous one must be kept active for a long period of
overlapping, in order to make the observations comparable and to assure the
continuity which is essential in atmospheric physics. On the other hand,
although instruments are generally much more precise than visual
observations, they lack the flexibility and intelligence of the human observer; in
this particular case of concern, | understand from your description that the
ASOS is not able to perform all the observations made by the human
observers. | therefore support your request that the NWS continue visual
cloud observations.

Sincerely yours,

7 Z(/MO.Z)ﬂk

J. BLE



METEOROLOGISCHER DIENST DER DEUTSCHEN DEMOKRATISCHEN REPUBLIK

Prof. Stephen Warren
Atmospheric Sciences AK40
University of Washington
Seattle, WA 98195

USA

Dear Dr. Warren,

with grave concern I learned about the planned termination of
visual cloud observations in the U.S.. At a time when everybody
is aware of the increasing greenhouse effect with all conse-—
quences of climate change the monitoring of the climate state
is of significant relevance for studies of climate and Global .
Change. To trace changes in the climatic conditions homogeneous
long—-term observations are of outstanding importance. As clouds
play a significant role in the energy budget of the atmosphere
and the water cycle -both aspects are addressed in international
programmes - it is simply not understandable that these observa-
tions should be cut off. I would like to add that the analyS1s
of the U.S. cloud observations was done with great care belng
a reference for similar studies in other regions of the world.
As we need continous monitoring the argument does not hold that
satellite observations can replace visual observations from ground
because (1) the analysis of satellite observations for operatio-
nal cloud analysis is far from being solved satisfactorily
(ii) important parameter as the lower boundary of clouds are
not retrievable from satellite pictures.

Therefore, I would 1like to be added to the 'concurrence list'.

Yours sincerely,

J(\ét—\‘-ﬂ- ‘;:kw\
Dr. sc. nat. Dietrich Sp#nkuch

Main Meteorological Observatory
Potsdam



PENNSTATE Mool

m Department ot Meteorology 503 Walker Building

College of Earth and Minerai Sciences The Pennsyivama State University
w Umiversity Park. PA 16802

September 7, 1990

Bulletin American Meteorological Society
American Meteorological Society

45 Beacon St.

Boston, MA. 02108

Dear Sir;

Stephen Warren has cogently stated his arguments against the
planned termination of visual cloud observations in the U. S. I
would also like to add on more protest against removal of these
observations. Eliminating cloud symbols on weather charts will
harm the science of meteorology. The sky is the signpost of the
weather and meteorologists who can not read it or appreciate it
are 1illiterate.

The type and amount of cloud at different levels are extremely
important indicators of the evolving weather system. In this age
of computers, guidance, prediction models and objective analysis,
meteorologists are becoming increasingly insensitive to actual
atmospheric phenomena and the changing panorama in the sky.
Weather is becoming an abstraction, rather than a source of
inspiration for attracting students to the profession. In my
opinion, there are too few cloud observations on synoptic charts.

Yours truly,

V&5 ol

Professor of Meteorology

An Equal Opportunity University
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Sxhr e NATIONAL SCIENCE FOUNDATION
z Q Washington, DC 20550
P : DIVISION OF ATMOSPHERIC SCIENCES

O(INDA‘\OQ
September 5, 1990

Professor Stephen G. Warren
Department of Atmospheric Sciences
University of Washington

Seattle, WA 98195

Dear Steve:

I just received your letter of 27 August 1990
addressed to "Dear Colleague"”" and requesting my
concurrence on your proposed letter "protesting the
planned termination of visual cloud observations in
the U.S." Of course, I agree with your letter and
fully concur; please add my name to your list.

It will not escape the notice of those with some
capacity for irony or sardonic humour, that the same
government who proposes to terminate the visual
cloud observations is also urging the Congress to
support the U.S. Global Change Research Program
(§1034.1 million in FY 91) wherein the leading topic
is "role of clouds"!

Finally, I enclose the response of Sancho Panza to
a similiar event some while ago!

Best Regards,

RO 1ld CQ$¥éylor

Pro am Director
Physical Meteorology

Don Quixorte: I propose to do such exploits
thatyoushall deem yourself fortunate to have
been found worthy to come with me and
behold marvels that will be almost beyond
belief.

SaNCHO PaNza: I believe everything that
your Grace says; but for now tighten up your
saddlealittle, because youseemto beslipping
off your horse.
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