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PREFACE

For the reader's convenience in examining the figures along with
the text, we have divided this technical note into Volume 1--Text and
Volume 2--Figures. The purpose of this technical note is to document
the capability of the National Center for Atmospheric Research (NCAR),
2.5° latitude-longitude, second-generation, 6-layer General Circulation
Model (GCM) to simulate a typical January or July. This version is a
modification of an NCAR model for which results of similar simulations
were published earlier. The new diagnostics are storm tracks for
both mountain and no-mountain experiments, soil moisture, snow cover,
and energy balance at the earth's surface and model top. To clarify
the cause of a deficiency in the temperature distribution, we include
results of additional experiments.

We appreciate the comments on this work by many NCAR scientists
and visitors; we benefited from suggestions by Wayman Baker, Robert
Chervin, Robert Dickinson, Akira Kasahara, Takashi Sasamori, Richard
Somerville, Harry van Loon, and David Williamson. We particularly
acknowledge T. Sasamori's computation of the radiation budget at the
top of the model atmosphere. R. Dickinson provided a more detailed
analysis of the globally and zonally averaged radiation budget at the
model top. We are grateful that R. Chervin uncovered an error in one
of the processing programs that affected the radiation comparisons;
he also computed the cloudiness charts. The NCAR Computing Facility
provided time on the Control Data Corporation 6600 and 7600 computers
and programming support. The illustrations were prepared by Roger

Landing, John Maly, Gerald Meehl, and Elizabeth Rosenberg.
Warren M. Washington
Bette Otto-Bliesner

Gloria Williamson

¢ July 1977
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NCAR TECHNICAL NOTES

The Technical Note series provides an outlet for a variety of NCAR manuscripts that contribute in
specialized ways to the body of scientific knowledge but which are not suitable for journal,
monograph, or book publication. Reports in this series are issued by the NCAR Scientific Divisions;
copies may be obtained on request from the Publications Office of NCAR. Designation symbols for
the series include:

EDD - Engineering, Design, or Development Reports
Equipment descriptions, test results, instrumentation,
and operating and maintenance manuals.

IA - Instructional Aids
Instruction manuals, bibliographies, film supplements,
and other research or instructional aids.

PPR - Program Progress Reports
Field program reports, interim and working reports, 4
survey reports, and plans for experiments.

PROC - Proceedings 2
Documentation of symposia, colloquia, conferences,
workshops, and lectures. (Distribution may be limited
to attendees.)

STR - Scientific and Technical Reports
Data compilations, theoretical and numerical investiga-
~ “tions, and experimental results.

The National Center for Atmospheric Research is operated by the University Corporation for
Atmospheric Research and is sponsored by the National Science Foundation. Any opinions, findings,
conclusions, or recommendations expressed in this publication are those of the author(s) and do not
necessarily reflect the views of the National Science Foundation.
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THE VERTICAL GRID FOR THE SIX-LAYER MODEL

mb km
70 —(6) p,w 18.0
---(6) q,uVp,T,Q-— ===~ ittt 16.5
100 —(5) p,w 15.0
---(5) q,u,v,p,T, Q= =~ == —=--—----=-———- — 13.5
200 —(4)p,w 120
-—=(4) qu,v,p,T,Q - - === == m—mmmm e — —— 10.5
300 —(3) p,w 9.0
-==(3) q,u,¥, P, T,Q= === =~===—mmm—m—m == 7.5
500 —(2) p,w PP 6.0

—==(2) quu.v,p,T,Q- ===~ - -—— 4.5

700 —(1) p,w 3.0
~~ 1.5

1000 ======c==—""x o)

UgsVs s Ws 2 T5 1Ps sPs Qs
Tb,tqg,SS,VV

Fig. 2.2 Vertical grid structure for the 6é-layer tropospheric model.
The boundary-layer enlargement at the bottom shows the place-
ment of surface and boundary-layer variables.
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