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The GATE experiment involved a number of observing ships in the tropical Atlantic
about 5° S to 20° N. The aircraft data was from both research aircraft and commercial
aircraft. Also, there was conventional si;rface and upper air rawinsonde observations
from 15 S — 25 N for the Americas and for Africa. An array of ships west of Dakar,

Africa, took intensive observations. There is data from precipitation radars.

There are 5 items with 47 p here, and 2 p in front.

1. An AMS paper about GATE (Bull. AMS, Jul 1974, 6 p)
This describes the GATE observing experiment and shows the location of
observations.

2. I;iit of GATE datasets in NCAR archives (Jan 2002, 2 p)

3.  Some papers from the GATE data catalog (Apr 1975, 8 p)

4. International data management plan for GATE (Apr 1974, WMO, 4 p here)

5. Users guide to GATE data at NCAR (C. Smith, 1978, 27 p)
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GATE and GATE related data sets at NCAR

Krishnamurti’s GATE Tropical 300mb-200mb Wind, summer 1974
GATE Analyses by Ooyama, Chu and Esbensen, 1974Aug-Sep

NMC Global Upper Air and Surface Observations for GATE, 1974Jun-Sep
GATE Global Upper Air and Surface Observations, 1974Jun-Sep
Miscellaneous GATE Surface and Upper Air Data

GATE ASECNA Africa Precipitation, daiiy 1974

Smith’s SMS Hourly Brightness Data for GATE, 1974Jun-Aug
GATE Ship Radar, 1974Jun-Sep

GATE Ship Radar / Quadra Full Resolution, 1974Jun-Sep

GATE Aircraft Observations, 1974Jun-Sep

GATE Commercial Aircraft Observations

"GATE RAOB & Winds-only DATA" for Reanalysis and comprehensive inventory
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GATE

final international scientific plans

International and Scientific Management
Group for GATE
Bracknell, U.K. and Geneva, Switzerland

World Meteorological Organization

As this article is being written the first ships are leaving
their ports for the Atlantic. Therefore, pending unfore-
seen events, thé international plans for GATE are by
necessity final. In this report the scientific plans and the
experiment design are briefly described. The operational
and data management plans may be described at a later
time.

Details of all international plans are contained in the
GATE Report Series of the WMO-ICSU GARP publica-
tions. The following GATE Reports have been published
by the International Scientific and Management Group
for GATE (ISMG):

GATE REPORTS?
No. 1 Experiment Design Proposal, 1972 (Kuettner
" etal)
No. 2 Pre-GATE Tests and Studies, 1974 (Petrossiants
et al.)

The Central Programme, 1974 (Houghton)
The Radiation Subprogramme, 1978 (Kraus)

The Boundary-Layer Subprogramme, 1973 (Hoe-
ber)

The Synoptic-Scale Subprogramme, 1974 (Hough-
ton and Parker)

The Convection Subprogramme, 1974 (Roden-
huis and Betts)

The Oceanographic Subprogramme, 1974 (Phi-
lander et al.) '

International Operations Plan, 1974 (Long et al.)

Ship Operations, 1974 (Tarbeev and Petersen)

Aircraft Plan, 1974 (Aanensen and Zipser)

Telecommunications, 1974 (Weiss et al.)

Data Management Plan, 1974 (de la Moriniere)

No. 9
No. 10
No. 11
No. 12
No. 13

After the conclusion of the GATE field phase a com-
prehensive report will be given on the field operations
and related events.

1 Copies may be obtained from the Secretariat of WMO at
Geneva.
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General Description and Central Prog;'am of GATE
Joachim P. Kuettner

1. Introduction

The GARP Atlantic Tropical Experiment (GATE)—
long planned by the international scientific community
~will begin on 15 June 1974 and last about 100 days.
The experimental avea centered over the tropical At
lantic is shown in Fig. 1. There will be three observing
periods of three weeks each (Table 1).

The final plans for GATE follow closely the original
“Experiment Design Proposal” (Kuettner, Rider, Sitni-
kov, 1972) approved by the Joint Organizing Committee
for GARP (JOC) and the Tropical Experiment Board
(TEB). In this connection, it may be recalled that plans
for an international Tropical Experiment (originally to
have been located in the Pacific) go back to 1966 when
the second meeting of the ICSU/IUGG Committee of
Atmospheric Sciences was held at Geneva.

From the very beginning it has been clear that the re-
sources required for this project exceed those available
to any single nation. For awhile there has been some
doubt whether or not the “critical mass” for a meaning-
ful experiment would be reached. However, the response
of the participating nations inside and outside the
GATE area (about 70 countries, Table 2) has been such
that the necessary platforms and land stations are now
assured. Approximately 40 ships and 18 aircraft will
be available (Tables 3 and 4). Of the latter, 11 will have
the required long range of 4,000 km or more.

" The upper-air sounding network over the GATE land
area will be nearly tripled during GATE over that avail-
able in 1973, This has been accomplished by acceleration
and augmentation of the World Weather Watch through
an extraordinary effort of the countries concerned, in
cooperation with WMO and the nations supporting the
Voluntary Assistance Program (VAP). The Global Tele-
communication System (GTS) is likewise being up-

1 Director, International Scientific and Management Group
(ISMG), World Meteorological Organization.

TasiE 1. GATE operations schedule.

Dates (1974)
Consecutive =
ays - Events
from to
1-9 17 June 25 June In port, stand-down, en
route, intercomparisons
10-30 26 June 16 July Observation Phase |
(21 days)
31-4% 17 July 27 July In port, stand-down, en
. route, intercomparisons
42-62 28 July 17 August Observation Phase I1
(21 days)
63-74 18 August 29 August In port, stand-down. en
route, intercomparisons
75-95 30 August 19 September Ob(ser\:ftio;x Phase 111
21 days,
96-99 20 September | 23 September | En route, intercomparisons

Nole: There will be so-called “intensive periods’” during Observation
Phases I, IT and 111 in which the rate of data collection is increased.
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graded in the GATE area, however not all upper-air
soundings can be expected to be available in real-time,

2. The scientific program of GATE

‘(Central Program and Subprograms)

The design of a complex field experiment such as GATE
is essentially the process of condensing its general scien-
tific aims into specific objectives and to translate them
into a detailed observing program.

In order to utilize the available scientific resources
efficiently it is important to focus the effort on the spe-
cific objectives and to keep priorities fixed. The danger
in planning this type of experiment is to try to solve

too many problems at once. As more and more platforms

become available there is a natural tendency to ex-

TasLE 2. States and territories participating in GATE
(Members of Tropical Experiment Council).

1. Algeria 37. Jamaica

2. Barbados 38. Kenya

3. Bolivia 39. Liberia

4. Brazil* 40. Libyan Arab Republic

5. Burundi 41. Madagascar

6. Cameroon, United 42. Malawi
Republic of 43. Mali

7. Canada* 44, Mauritania

8. Central African Republic 45. Mexico*

9. Chad 46. Netherlands*

10. Colombia 47. Nicaragua. .

11. Congo 48. Niger

12. Costa Rica 49. Nigeria

13. Cuba 50. Panama

14. Dahomey 51. Peru

15. Democratic Yemen 52. Portugal* (incl. Cape

16. Dominican Republic Verdes & Port. W.

17. Ecuador Africa)

18. Egypt, Arab Republic of -53. Rwanda

19. El Salvador 54. Saudi Arabia

20. Equatorial Guinea 55. Senegal*

21. Ethiopia 56. Sierra Leone

22. Finland* 57. Singapore**

23. France* 58. Somalia

24. French Polynesia** 59. Sudan

25. Gabon 60. Surinam

26. Gambia 61. Tanzania, United

27. Germany, Democratic Republic of
Republic* ' 62. Togo : )

28. Germany,* T'ed. Republic 63. Trinidad and Tobago
of 64. Uganda

29. Ghana 65. United Kingdom™

30. Guatemala . 66. Upper Volta

31. Guinea 67. U.S.A¥ )

32. Guyana 68. U.S.S.R.*

33. Haiti 69. Venezuela

34. Honduras 70. Yemen

35. Indonesia** 71. Zaire, Republic of

36. Ivory Coast 72. Zambia

* Members of Tropical Experiment Board.
** Special equatorial observations outside GATE area.
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TABLE 3.
GATE ship participation.

Full
time
Country Name é:?t Remarks
time
®)
1. Brazil Sirius F
2. Brazil Albm. Saldanha F
3. Canada Quadra F |5.7-cm radar
4. France Mar. du Fresne P
5. France Bidassoa P
6. France Capricorne P
7. France Charcot P
8. F.R.G. Meteor F }3.2-cm radar
9. F.R.G. Planet P |3.2-cm radar
10. F.R.G. | Antorn Dokrn P
11. G.D.R. Alex. Von Humboldt | P | Oceanography*
. Mexico Mariano Mutamoros F
. Netherlands | Onversaagd F
. UK. Charterer F
. UK. Endurer F
. UK. Hecle P
. UK. Discovery P | Oceanography*
. U.S.A. Oceanographer F |5.7-cm radar
. US.A. Researcher F |S5.7-cm radar-.
. U.S.A, Gilliss F {5.7-cm radar
. US.A. Gyre r
. US.A. Dallas F
. US.A. Vanguard** P
. US.A. Col. Iselin P | Oceanography*
. US.A. Atlantis IT P | Oceanography*
. US.A. Trident P | Oceanography*
. US.S.R. Prof. Vize F |3.2-cm radar
. USS.R. Prof. Zubov F {3.2-cm radar
. USS.R. Akad. Korolov F | 3.2-cm radar
. US.S.R. Akad. Kurchatov F
. US.S.R. Passat Iy
. US.S.R. Ernst Krenkel F
. US.S.R. Okean F
. US.S.R. Volna r
. USS.R. Priboy F
. US.S.R. Poryv F
. US.S.R. Musson F | Communication
. USS.R. M. Lomonosov T | Oceanography*
. U.S.S.R. Semen Deshnev F | Oceanography*
. US.S.R. Akad. Vernadsky*™* P | Oceanography™*

W LWLWWWWWLWLLWOINNDNDNNDNDNDND '

* Primary use for oceanography.
** Ships conditionally available.

pand the scientific scope and to accommodate additional
experiments in order to take advantage of the unique
rescarch possibilities. In principle this is desirable but
not at the expense of the primary objectives.

For this reason a “Central Program” was created which
restricts itself to the minimum meaningful experiment.
Other research tasks may support the Central Program
or they may have different objectives. We have called
them “Supporting Programs” and “Other Experiments.”
They will be implemented only on the basis of non-inter-
ference with the Central Program. The three classes
of experiments therefore represent also a priority
ranking.

The magnitude of the scientific program made it
necessary to break it down into subprograms. For prac-
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TasLE 4. GATE aircraft participation.

Turbo
Country Type Prop | Prop Jet | Special Equipment
I. Long-range
1. Brazil C-130E x PDropsonde
2. France C-7 x {nert. platform
3. UK. C-130 x Gust probe,
Inert. platform
4,“U.S.A. CV-990 X Inert. platform
5. US.A. WC-130B x Inert. platform
Cloud physics
6. US.A. Electra Gust probe,
Inert. platform
7. US.A. RP-3A X Inert. platform
8. US.A. DC-6 x Gust probe,
. Inert. platform
9. US.A. KC-135A X Inert. platform
Wind dropsondes
10. US.S.R. | IL-18 x Radiation*
i1, US.S.R. | IL-18 x
11, Short-range
12. US.A. Sabreliner x Gust probe,
Inert. platform
13. U.S.A. Queenair x Gust probe,
Inert. platform’

* Primary use for Radiation Subprogram.

tical reasons the entities are selected according to major
disciplines involved in the GATE observing program.
Their contribution to the Central Program will become
clear in the following sections. They are: The Synoptic-
Scale Subprogram; The Convection Subprogram; The
Boundary-Layer Subprogram; The Radiation Subpro-
gram; The Oceanographic Subprogram. These and the
Central Program are available as GATE Reports Nos.
3-8 (1973/4).

Figure 2 illustrates their organization and indicates
that each subprogram is not only “horizontally” divided
into the three forementioned priority classes (rings) but
also “vertically” into four main sections (layers) dealing
with the scientific objectives, the experiment design, the
data management, and the research participation. The
possibility that these subprograms may diverge as a re-

\ other Ezpcrim.,,,,

0 —
TRAL PRO N

(X)
-~

o -
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Fic. 2. Scientific organization of the Central Program
and the Subprograms.
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sult of their own vitality is generally averted by the
existence of the Central Program which holds the sub-
programs together and ensures that the significant inter-
relationships are not neglected. It is felt that, due to this
and the close cooperation among the subprogram scien-
“tists in the International Scientific and Management
Group (ISMG), the cake depicted in Fig. 2 will be as
cohesive and tasty as it looks.

The difficult task of defining the Central Program in
detail was undertaken by D. D. Houghton during the
year he spent with the ISMG. The brief description in
this article follows generally his approach (Houghton,
1974).

3. The Central Program
(Scientific Objectives and Experiment Design)

In the most general terms the aim of GATE is to ex-
plore the mechanism by which the solar heat stored in
the tropical oceans drives the global circulation of the
atmosphere and to incorporate this mechanism into
numerical models.

The Central Program states the primary objectives as
follows: :

1) To estimate the effects of smaller-scale tropical
weather systems on the large-scale circulations;

AL’

tion of the tropical phenomena existing on various
scales (“scale phenomena”) and of the basic state in
which they are embedded.

It is also obvious that the second general objective
can be achieved by providing a good tropical data set
and by an advance in the forementioned parameteriza-
tion techniques.

Figure 3 illustrates this scheme. The heavy arrows
indicate the order in which the scientific work may
logically proceed and contribute to the GARP objectives.

a. Scales and related tropical phenomena

Four scales are conveniently used in GATE. They are
listed in Table 5.

The largest scale, the A-scale (10° to 10* km), incorpo-
rates the synoptic and planetary scales. According to
what is known at this time it covers the following tropi-
cal features: 1) the westward moving waves of short
wavelength (1500-4000 km) in the lower troposphere
—called here for simplicity “easterly waves”2; 2) the
likewise westward but faster moving waves of large wave-

2 Essentially identical with Riehl’s (1954) “Waves in the

Easterlies,” but not necessarily having all the characteristics
described by him.

TABLE 5. Scales of tropical disturbances.

2) To advance the development of numerical model- Scale From (km) | To (km) Name
ing and prediction methods.
€ P A 10° 10¢ Wave scale
It can immediately be seen that the first objective com- g ioz igi I(E/}OUd'CI;lSWY scale
prises studies of “scale interaction” and “parameteriza- 0 esoscale
. . D 1 10 Cumulus scale
tion.” These have to be based on an adequate descrip- .
GATE CENTRAL PROGRAMME

prediction methods.

OBJECTIVES: 4. Provide a mcans of estimating the effects of smaller
scale tropical weather systems on the larger scale
(synoptic-scale) circulations

2. Facilitate the development of numerical medelling and

Determine the nature of tropical
phenomena in the atmosphere and
the mixed layer of the ocean

i

Interactions

P; izat
> [ arameteriza ionl

Improve and verify tropical
numerical models

Numecrical FModel J
Tropical Data Sets

[

Scale Basic
phenomena state

Among A, B, C and D Moist ¢
scales and basic state convection

1.Tropical 4.2onal, 1.Spatial and phase
waves and averages relationships
:(list;ur!{agces 2.Time 2.Energy, momentum and

-scale averages moisture transports

2.ITC2 conversions and
(A,B-scales) budgets

3,Cloud 3.0cean mixed layer
clusters response to
(B-gcale) atmospheric forcing

4, Moist and vice versa
convection 4,Dynamics of scale

(C,D-scales) phenemena

Planetary limited
boundary arva
layer models

Improved numcrical
models of the global
circulation

(GARP objcctive)

* Includes certain aspects of radiation parameterization.

Fic. 3. The objectives and components of the GATE Central Program.

715


http://www.fastio.com/

ClibPDF -

VARTAYL

MO

Iength (5000-10,000 km) in the upper troposphere often
interpreted as Rossby-gravity waves—called here “Yanai-
Maruyama waves” (Yanai and Maruyama, 1966); and 3)
the very long eastward-moving waves in the stratosphere
_discovered by Wallace and Kousky (1968) generally in-
‘terpreted as Kelvin waves. These waves have long life-
time, sometimes several weeks, as they travel considerable
distances around the world. The A-scale is therefore
called the “wave scale.” .

The next smaller scale, the B-scale (10* to 107 al-
though generally not of great significance at higher lati-
tudes, is the important scale on which tropical “cloud
clusters” develop. Discovered by satellite, they form
the link between the shortlived smaller scale convective
elements and the long-lived tropical waves as well as the
Intertropical Convergence Zone (ITCZ). The descrip-
tion of their structure and life cycle and the study of
their role in the energetics of the tropical atmosphere are
one of the main objectives of GATE which has therefore
sometimes been called a “cloud cluster experiment.”

The ITCZ, often only 100 to 200 km wide, but
thousands of kilometers long, has characteristics of both
the A- and the B-scale. As z statistical location of maxi-
mum convective activity in the tropics it may be con-
sidered a phenomenon of the general circulation.

On the next smaller scale, the C-scale (10-10° km), we
find those structures of organized convection (bands,
rings, etc.) that form the subsystems of the cloud clusters.
This scale corresponds to the well known “mesoscale.”

The smallest horizontal scale to be studied in GATE,
the D-scale (1 to 10 km), contains the individual con-
vective elements themselves, and is therefore called
the “cumulus scale.”

Figure 4 depicts the scale phenomena described here.

b. “Description” of scale phenomena

The first objective of the Central Program is the descrip-
tion of the forementioned scale phenomena.

The tropical phenomena of the largest scale, the wave
(A)-scale, determine the size of the experimental area
(150 by 30°) and the spacing of the A-scale land and
ocean stations (5 to 10° where possible). The area ex-
tends from the westernmost part of the Indian Ocean

L
k

1
1
1]
]
]
1
»

]
]
1
]
]
]
]
' vl ! {1 - 10 km)
]
' 1
&~ Scale 8 ~pd

= Cloud cluster'scale

(109 - 1000 km)

Scale A = wave scale
(1000 + 10000 &m)

| ]
hg——t——Scale Dm Cumulus scale -
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across tropical Africa, the Atlantic, South and Central
America to the easternmost part of the Pacific Ocean and
encompasses about 409, of the earth’s tropical belt be-

" tween 20N and 108 (Fig. 1). The upper-air sounding

network over the land areas will have a density ap-
proaching that now in use over the land areas of the
Northern Hemisphere in the temperate latitudes. Over
the tropical Atlantic spatial continuity of this network
will be preserved by a system of fixed ocean stations of
comparable density. These ships are equipped to con-
duct a minimum of four daily ascents to measure wind,
temperature, and humidity to at least 70 mb.

Unfortunately the navigation-aid wind-sounding sys-
tem (Beukers) installed on the majority of the fixed
ships has limitations—caused by the location of the
Omega and VLF transmitters—which do not allow the
ocean area to be covered south of the equator with as
many ocean stations as one would like to see. Some ships
equipped with stabilized windfinding radar will, how-
ever, be deployed in this region.

Detailed observational requirements on the A-scale are
dealt with in the section on the Synoptic-Scale Sub-
program below.

As far as the cloud cluster (B)-scale is concerned it
would obviously be prohibitive to cover the whole tropi-
cal Atlantic with a subsynoptic ship network. Instead, an
arez in the East Atlantic where convective cloud clusters
frequently occur has been selected for a more concen-
trated ship array (Figs. 5, 6). Most of these ships are
highly instrumented, carry meteorological radar and will
make more frequent observations when required. The
ships in the outer hexagon (A/B-scale ships) serve both
the wave scale and the cloud-cluster scale and are spaced
about 4° apart while those in the inner hexagon, the
B-scale array, are about 1.5° apart. This network should
be adequate to provide the needed quantitative informa-
tion on life cycles, bulk properties, and environment of
cloud clusters, but the limited extent of the array may
make it necessary to use compositing techniques in addi-
tion to case studies.

On the meso (C)-scale the structure of the different
types of convective organizations, their life cycles, and
the vertical and horizontal fluxes of mass, heat, moisture,

.

Tropical wave

Meso-convective system

(10 - 100 km)

FIG. 4. Scales of atmospheric phenomena in the tropics (after GARP Publications Series No. 4, 1970).
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FIc. 5. Special East Atlantic array (observation
phase I and II).

and momentum must be described. The main tool for
this program will be the fleet of highly instrumented
long-range aircraft (Table 4). These aircraft will operate
primarily over the B-scale area. Their flight tracks often
flown in a vertical stack are described in the Aircraft
Operations Plan (GATE Report No. 11, 1974). An cx-
ample is given in Fig. 7. In Phase 3 of the project a
special “C-scale network” of five ships with spacings of
the order of 50 to 100 km will be inserted into the cen-
tral B-scale area (Fig. 6). A small scale buoy array lies
inside the G-scale area.

Regarding the cumulus (D)-scale, some convective
towers will be sampled by individual aircraft with regard
to vertical motions, liquid water content, and other
cloud physics parameters. A cloud census will be con-
ducted supported by satellite images and observations
from the French “ESSOR™ balloon tethered at 20 km
height. The description of the life cycles of individual
cumuli is not part of the Central Program.

The system of telescoping scales in the ship network
resembles a “nested grid.” This system will fulfill the
observational requirements only in combination with
the forementioned aircraft flights and satellite observa-
tions. In this connection it should be pointed out that
the geostationary satellite SMS-A will be placed over the
equatorial Atlantic and will continuously observe "the
GATE area in the visible and infrared spectrum with
resolutions of 0.5 and 5 n mi, respectively.s Imaging and
vertical sounding information is also expected from

3 Because of an expected late launch of the SMS-A satel-
lite, these data may not be available in the beginning of the
field project. However, ATS-3 data should be available,

astio.com s
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Fic. 6. Special East Atlantic array (observation phase III).

several U.S.A. and U.S.S.R. satellites in polar orbit
(NOAA-2 and 3, Meteor, Nimbus5, possibly DMSP).
Some of these data will be used on real-time for opera-
tional planning and the necessary ground facilities are
being installed at the GATE Operational Control Center
(GOCC) in Dakar, Senegal.

¢. Scale interaction

Interaction of the different scale phenomena, both
among themselves and with the basic state, refers to their
spatial and phase relationships and to mass, momentum,
moisture, and energy transports, conversions, and
budgets. These may give considerable physical insight
and reveal the dynamics of a system.

Scale interactions may also be understood in terms
of control and feedback. Although, for example, no con-
vincing physical model of the cloud cluster is at pres-
ent at hand, it is known that cloud clusters are fre-
quently (but not always) associated with tropical waves
which in turn are thought to be driven by the release of
latent heat of condensation. It is expected that case
stadies from GATE will shed some light on the possi-
bility that tropical waves and cloud clusters interact by
an A = B-scale control with B — A-scale feedback.

A similar situation exists in the ITCZ where convec-
tive activity appears to interact with the ocean surface,
the atmospheric boundary layer and the tropical waves.
Corresponding theories based on ocean-atmosphere
coupling, the GISK hypothesis and the so-called “critical
latitude” concept may be tested in GATE.

Atmospheric forcing by small- and large-scale circula-
tions may be considered as an atmospheric control of
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the ocean mixed layer. The resulting surface fields of the
ocean then provide the feedback to the atmosphere.
This problem will be studied in GATE (see the section
on the Oceanographic Subprogramy).

In all interaction studies and particularly in the evalu-
ation of heat and moisture budgets of convective sys-
tems, the radiative flux divergence, the boundary layer,
and the ocean mixed layer processes play an important
role involving all subprograms of GATE.

It is especially in the scale interaction studies that ac-
curate wind measurements at height are needed. The
wind is the most important parameter to be measured
in GATE. The vertical mass flux on all scales except the
D-scale must be calculated from vertical integrals of weak
divergence fields. The B-scale ship array provides numer-
ous triangles and polygons of various sizes for this pur-
pose. Vertical stacks of aircraft flying so-called butterfly
pattern (Fig. 7) will yield detailed divergence fields down
to the D-scale. Satellite data on cloud displacements
should provide wind and divergence fields over most of
the Atlantic for at least two levels. It is expected that
this combination of different observing systems will pro-
vide satisfactory data. In addition, 90-min ship soundings
in the B-scale area are planned during and near air-
craft group flights for sufficient statistical sampling.

d. Parameterization

The problem of parameterizing the small-scale convec-
tive processes of the tropics in terms of the observable

“To DAKAR

CLUSTER

-

Dimensions of pattern: side 70 n.m., diagonal 100 n.m.

Time for one circuit: 1% hours

Number of circuits:

Approximate flying hourg for a C-130:~

Transit 500 nm each way at 20,000 ft 3.7 hours
Pattern flying at 5,000 ft 4.5 hours
Total 8.2 hours

Fic. 7. Butterfly pattern following a cluster moving at 15 kt.

718

fastio.com

Vol. 55, No. 7, July 1974

large-scale quantities is, of course, intimately connected
with the scale interaction, Unless there is some degree of
control of the smaller scales by the large-scale fields, suc-
cessful parameterization cannot be achieved. While there
is indication that such control exists, GATE must pro-
vide the supporting data.

It has been known since Riehl and Malkus’ (1958)
basic work that the heat balance of the tropical atmo-
sphere is maintained by penetrative cumulus towers
carrying the released heat almost undiluted into the
upper troposphere. This seems to occur on scales and
over areas too small to be detected by synoptic-scale
observing networks or to be resolved explicitly by even
the finest grid mesh used in large-scale models. In other
words, the basic elements of the heat engine for the
general circulation of the atmosphere slip through the
mesh.

Many parameterization schemes have been developed
in recent years for moist convection, (See the section on
the Convection Subprogram, p. 724). They should now .
be tested in GATE. Such tests will include the determi-
nation of cloud mass flux, diabatic heating rates, vertical
profiles of radiative heating, sensible and latent heat
fluxes from the ocean surface, the precipitation and a
census of cumulus clouds, especially of deep towers
(Yanai, 1971). The inferred bulk properties will be vali-
dated through direct sampling by research aircraft on the
D-scale. Such sampling will include vertical motions and
liquid water content. The quantitative determination of
precipitation in the inner B-scale area with calibrated
radar will be marginal in GATE as only four of the nine
radar ships have the specified 5.7-cm radar, but repre-
sentative estimates may be expected in combination with
other observing systems including satellites.

The parameterization of moist' convection cannot be
separated from that of radiation. The difficult problem
of parameterizing the radiative flux divergence under
conditions of changing convective cloudiness is one of
the central objectives of the Radiation Subprogram
(see the section on this subject). It is also shown there
that the radiation terms are surprisingly important in
the heat budgets of convective systems being of a
magnitude comparable to that of the eddy heat fluxes.
Radiation equipped aircraft and shipborne radiometer-
sondes are among the main tools for the determina-
tion of these terms.

Also closely connected with the parameterization of
convection is that of the atmospheric (and oceanic)
boundary layer. The turbulent fluxes of momentum and
energy and the mass and moisture convergence in the
planetary boundary layer are highly related to moist
convection. Schemes of parameterization based on the
large-scale variables must be tested in GATE not only
indirectly through B- and C-scale budget measurements
but directly from ship and aircraft working on the
turbulent scale in the subcloud layer. The planned teth-
ered balloon systems, structure sondes, and' airborne gust
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probes will provide these data. (See the section on the
Boundary-Layer Subprogram, p. 781, and Fig. 15). The
oceanic boundary layer will be probed by salinity-tem-
perature-depth (STD) soundings, sea surface temperature
surveys, and current-meters. (See the section on the
Oceanographic Subprogram, p. 738).

e. Tropical data sets for numerical models

Continuous sets of A-scale data (surface and upper-air) at
12-hr intervals for periods of about 20 days will become
available from the entire experiment area. For global
models, the data voids around the GATE area and be-
tween the observing periods will limit the usefulness of
these data sets. Some models, such as those of the
Washington NMC and Bracknell, may use the data in
real-time. The numerical data sets are developed from
the observed data sets by specific operations with a
given numerical model. This is necessary to provide
compatibility. The data sets will be utilized for initiali-
zation and verification of models.

For limited areas and nested models of the tropical
atmosphere B-scale area data at frequent intervals and
6-hourly data from certain West African stations (surface
and upper air) will serve to develop data sets, for ex-
ample for a 2° mesh with 20 levels. For these models
GATE should provide data of unprecedented quantity
and quality.

4. Data management

A follow-up article will describe the GATE Data Man-
agement Plan in detail. Here it should only be men-
tioned that all data will be made available in agreed
formats suitable for scientific analysis to all nations and
scientists, National Processing Centers (NPCs) in all
countries collecting data will be responsible for pro-
cessing their own data, International processing and
validation of these data will be done in five international
Subprogram Data Centers (SDCs). These are: a) Synoptic
Subprogram Data Center (SSDC), Bracknell, U.K.; b)
Convection Subprogram Data Center (CSDC), Washing-
ton, U.S.A.; ¢) Boundary-Layer Subprogram Data Cen-
ter (BSDC), Hamburg, F.R.G.; d) Radiation Subprogram
Data Center (RSDC), Leningrad, U.S.S.R.; €) Oceano-
graphic Subprogram Data Center (OSDC), Brest, France,

These Centers will deposit their validated products in
agreed formats at the World Data Centers (WDCs) A
and B (Asheville, U.S.A., and Moscow) for archiving and
distribution to the users.

The data flow will start immediately after the GATE
field phase and is expected to be completed in early
1977. As soon as the first internationally validated data
are produced they will be available to users through the
WDCs. This is expected to happen six months after the
end of Phase ITI.
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List of GATE Datasets in NCAR Archives

(Roy Jenne, Chi-Fan Shih, Dennis Joseph, Bob Dattore, NCAR, Dec 2001)

1.‘ DS302.1 Krishnamurti's GATE Tropical 300mb-200mb Wind, summer 1974 (06-09/74)
Krishnamurti (at Florida State University) made grid analyses of the upper troposphere.

2.  DS310.0 GATE Analysis by Ooyama, Chu, & Esbensen, 1974 Aug-Sep

3. DS353.2 NMC Global Upper Air & Sfc Obs for GATE, 1974 Jun-Sep
This was a special collection of NMC (now NCEP) data. At that time, NCAR was
routinely obtaining world UA data from NCEP, but we were not yet getting surface data
from them. The UA data we got included raobs, pibals, aircraft, cloud winds, and is all
being used in reanalysis projects (from 1962 — 2000 - on).

4. DS388.0 GATE Global Upper Air & Sfc Obs, 1974 Jun-Sep
This is data for GATE from NCDC, Asheville. This is really 2 datasets (UA and sfc data).

5. DS388.1 CEDDA GATE Global Upper Air & Sfc Obs, 1974 Jun-Sep
There is more data in this collection of data than in the one above. We put the UA data
from this into reanalysis. We did not put in the surface data which could help some.
This is really 2 datasets (UA and sfc data).

This is a key dataset folder. It has other types of data for GATE, too.
= Includes composite radar precip grids for the GATE ship region.
» Has cloud drift winds from NCEP (these not used for reanalysis). We hope that the
two other sources for cloud winds (NCEP opns and NCDC archives) had all of the
cloud winds. They were used.

This DS388.1 category of GATE data has many datasets. This 27-page text by Clark
Smith at NCAR gives information for many datasets from GATE. There are datasets of
upper air data, surface data, aircraft, buoys, ships, etc.

6. DS515.0 GATE ASECNA Africa Precip, daily 1974

7. DS712.0 E. Smith's SMS Hourly Brightness Data for GATE, 1974 Jun-Aug
Eric Smith (then at Colorado State University) prepared these hourly satellite data, |
think at 2 km resolution. 1 think there were about 82 tapes (probably 9-track, 1600
BP—about 35 or 40 MBytes per tape). -Jenne

8. DS845.1 GATE Ship Radar, 1974 jun-Sep
1279MB, 47 vsns
This talks about the Quadra ship 4 km precip gridded data. Bob Dattore copied most of
these old tapes to the mass store a few years ago, but a few would not completely read
okay. :

ClibPDF - www fastio.com
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GATE in NCAR archives
Jenne/Shih
Page 2 of 2

9. DS845.2 GATE Ship Radar/ Quadra Full Resolution, 1974 Jun-Sep
1866MB, 158 vsns
For ship Quadra. This data is on the NCAR mass store (now Jan 2002). The backup is

still on old tapes.

10. DS875.0 GATE Research Aircraft Obs, 1974 Jun-Sep
2827MB, 204 vsns
These data are from research aircraft. We thinned the data to a sample about every 15
or 20 km along the flight path and used it for reanalysis.

11. DS880.0 GATE Commercial Aircraft Obs, 1974 Jun-Sep
12MB, 4 vsns
Data was recorded by the flight recorders on commercial aircraft. It was extracted. We

used it for reanalysis.

12. DS387.0 GATE Dropsonde Data (we do not have this dataset, but...)
We did not use this set for reanalysis. We think that this data probably got into a
dataset of rawinsondes that we did use for reanalysis.

The NCEP/NCAR 50-Year Reanalysis

This analysis data was produced between 06/1994 and 07/1998. It includes the GATE period
and the GATE data. In 09/2000 we discovered that a lot of the special GATE observations
were used at an East Longitude location rather than the correct West Longitude.
» The observations have been fixed. '
»  We will have to wait for another reanalysis of 1974 to have good analyses for
GATE. The good data will be used in the ERA-40 Reanalysis by ECMWF.
— Roy Jenne
* When we get a good GATE reanalysis, then it will be interesting to compare the
analysis with the ship radar data.
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PREFACE

The GARP Atlantic Tropical Experimeht (GATE) was the first
major international experiment of the Global Atmospheric Research
Program (GARP). It was conducted over the tropical Atlantic and
adjacent land areas under the joint auspices of the World Meteor-
ological Organization and the International Council of Scientific
Unions. The field operations extended from June through September

1974, with headquarters located in Dakar, Senegal.

This Data Catalogue is designed to provide information on
GATE data transferred to the World Data Center-A inbthe United
States from the officially designated National Processing Centers
and the international Subprogrém Data Centers. Included also
is information on national holdings that are not a part of the
World Data Center. These consist of unvalidated data available
from various sources both ih the United States and other ﬁar—v

ticipating countries.

The loose-leaf format was chosen to make continual updating
easier, with additional information to be inserted as it is

received and distributed.
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Contents
Abbreviations and Symbols
Section
1 Introduction

1.1  General

1.2 Names and Addresses of Individuals Responsible for
GATE Data Management

1.3 Description of the GATE Data Catalogue and Procedures
for Ordering Data

1 Organization and Updating of the Catalogue
2 Identification Codes

.3 Use of Identification Codes

4 Ordering Procedures and Costs

2 Information Products Prepared During the Experiment

2.00 General
2.81 Satellite, Digital or Photographic Images

3 Nationally Processed and Validated Data

3.00 General

3.31 Ship, Surface Meteorological

3.36 Ship, Radar (Photographic and Digital)
3.81 Satellite, Digital or Photographic Images

4 Internationally Processed and Validated Data

5 National Holdings (Raw Data Inventories)
5.00 General
5.36 Ship, Radar (Photographic and Digital)
5.81 Satellite, Digital or Photographic Images
5.82 Satellite, Cloud Displacement Vectors

5.83 Satellite, Sea-Surface Temperature (Mapped Data
or Analysis Products) .

Contents - 1 APR. 01 1975
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1.3.2.2 Data Type Codes

IT Data Type
00 General
10 Land Station, General
i 11 ! Land Station, Surface
12 Land Station, Upper Air
19 Land Station, Other
20 Mobile Land Station, General
29 : Mobile Land Station, Other
- 30 Ship, General
31 Ship, Surface Meteorological
32 Ship, Upper Air
33 Ship, Tethered Balloon
34 Ship, Oceanographic
35 Ship; Cloud Photography
36 Ship, Radar (Photographic and Digital)
37 Ship, Radiation
38 Ship, Navigation
39 Ship, Other
40 Buoy, General
41 Buoy, Cyclesonde (C-scale)(D-type)
42 v Buoy, Other C-scale (E- or F-type)
43 Buoy, Wave (G- or H-type)
44 Buoy, US Current (K-type)
45 Buoy, FRG Current (M-type)
46 Buoy, USSR Current (R-type)
47 Buoy, UK Current (T-type)
48 Buoy, Meteorological
49 Buoy, Other
50 Balloon, General
59 Balloon, Other

(Do not use for GATE B—scale ship tethered balloons)

1.3.2.2 -1 APR. 01 1975
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84
85
89
9X

ClibPDF - www fastio.com

Data Type .

i

Aircraft, General »
Aircraft, Flight Level Meteorological
Aircraft, Radiation

Aircraft, Cloud Physics and/or Particle/Aerosal Samplers
Aircraft, Gust Probe '

Aircraft, Dropsonde

Aircraft, Cloud Photography'

Aircraft, Radar Photography

Aircraft, Navigation

Aircraft, Other

Rocket, (Non-Orbiting), General

Rocket, (Non-Orbiting), Other

Satellite, General ‘

Satellite, Digital or Photographic Images
Satellite, Cloud Displacement Vectors
Satellite, Sea-Surface Temperature
(Mapped Data or Analysis Products)
Satellite, Soundings (Atmospheric)
Satellite, Radiation

Satellite, Other

90-99 are reserved for future use by WDC-A and B

through mutual agreements

1.3.2.2 - 2 APR. 01 1975
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2.00.03.101(0184)(07) Quick Look Data Set

?

The Quick Look Data Set (QLDS) was prepared by the Synoptic-Scale
Subprogram Data Center (SSDC) and is contained on seven magnetic tapes.
The QLDS has been created from observations stored in the UK Synoptic Data
‘ Bank. The observations were primarily obtained through the Regional
Telecommunications Hub at Bracknell; however, for Phase I, these
observations were updated with many of a specially arranged mail collection
of teleprinter paper tapes. These paper tapes came from National Centers
in the GATE area, except that those for most of the Caribbean and Central
America were collected from the Regional Center in Miami. (The paper
tapes cover the entire GATE period; howe&er, for Phases IT and III, they
have not been incorporated into'the QLDS). A few commercial aircraft reports

received in manuscript have also been included in the QLDS.

The period for the data set is June 1 through September 30, 1974.
The area involved is 10°S to 25°N, 95°W to 55°E. A few tropical upper-

air stations outside this area have also been included.

The following types of reports are included in the data set:

a. Surface Land Reports - received in SYNOP code.
b. Surface Ship Reports - received in SHIP and SHRED code.
c. Upper Air Land Reports - received in TEMP and PILOT code.
d. Upper Air GATE Platform Reports - received in TEMP SHIP and
PILOT SHIP code.
e. Aircraft "in-flight" Reports - received in AIREP code.
f. Satellite Sounding Reports - received in SIRS code.
g. Satellite Cloud Vector Wind Reports - received in ATS or
SATWD code.
‘The magnetic tapes were prepared in accordance with the GATE (General)
Magnetic Tape Format. Bytes 7-24 of each tape's header record uniquely
identify the magnetic tapes, and are GATE tape identifiers. These are

listed in the inventory of this data set subsection.
When ordering this data set from WDC-A include the following identification -

and descriptive information on the request form:

2.00.03.101 - 1 APR. 01 1975
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GATE DATA CATALOGUE

SUPPLEMENT NO. 2 - DATE: Dec. 01, 1975

.
This supplement contains corrected pages, new pages and new Data Sets for
the GATE Data Catalogue.

Insert the Section dividers in front of the Contents for Contents, Sections
1, 2, 3, 4, 5 and Request Forms.-

Delete Contents-l: Replace with new Contents-1 thru Contents-2.

Delete Abbrevations—1 thru Abbrevations-2: Replace with new Abbrevations-1
thru Abbrevations-2,

After Abbrevations-2: Insert new page JULIAN DATE CALENDAR.

SECTION 1

Delete Contents 1-2: Replace with new Contents 1-2.

After Page 1.1-2: Insert new pages 1.1.1—1’and 1.1.2-1.

Delete pages 1.2-1 thru 1.2-4: Replace with new pages 1.2-1 thru 1.2-3,

Delete pages 1.3.4-1 thru 1.3.4-4: Replace with new pages 1.3.4-1 thru
1.3.4-4, ' :

SECTION 3

Delete Contents 3-2 thru Contents 3-3: Replace with new pages Contents 3-2
thru Contents 3-3,

After Data Set 3.00.02.101: Insert new Data Set 3.30.00.101.

Delete pages 3.30;02.101—1 thru 3.30.02.101-3,

After Data Set 3.30.00.101: Insert new Data Sets 3.30.02.102
3.30.02.103
3.30.13.101
3.30.21.101
3.31.02.101
3.31.02.102
3.31.02.103
3.31.03.101

Delete pages 3.31.13.101-1 thru 3.31.13-102-1,

After Data Set 3.31.03.101: 1Insert new Data Sets 3.31.13.103

: 3.31.13.104
3.31.25.101

Supplement No. 2-1 DEC, 01 1975
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3.69.02.102(0300) (07) Commercial Aircraft

The Commercial Aircraft Data Set was collected by NCAR/NASA, Florida
State University and Colorado State University and is contained on

magnetic tape.

Each tape contains the aircraft data from the individual organizations
above and is stratified by time, ie., Month, Day, Hour and all reports
listed serially. '

In all data, the wind direction and speed, and air temperature are
included with the appropfiate time and location data. No D-value
data were obtained. Wind vector-data were obtained with either
Doppler Navigation System (DOP) or with Inertial Navigation
Systems (INS). The»System used is indicated in the format. Air
temperature;ﬁas obtained with commercial versions of the Rosemont

temperature probe. The overwhelming proportion of the wind data

arebftom spot measurements of ground speed, draft angle, heading,

_ete., for which the integration time is less than one second.

The aircraft data included are not restricted to the GATE A-Scale

area, but are confined generaliy to the Atlantic, African and

South American Regions.

The magnetic tapes were generated in accordance with the CATE
(General) Magnetic Tape format. Bytes 7-24 of the tape header
record uniquely identify the magnetic tape, and are the GATE tape
identifier. This is listed in the inventory of this data set

" subgection.

When ordéring portions of this data set from WDC-A, include the following

identificat;oniand descriptive information on the request form:

IDENTIFICATION DESCRIPTION
S. TT. CC. .DDD
3 69 02 102 Magnetic Tape No./N

where N is the appropriate tape number taken from the inventory

in this data set subsection.

é% : 3.69.02.102-1 - DEC, 01 1975

S

5[10.coM



http://www.fastio.com/

GLOBAL ATMOSPHERIC RESEARCH PROGRAMME (GARP)

- GATE

THE INTERNATIONAL
DATA MANAGEMENT PLAN

for the
GARP ATLANTIC TROPICAL EXPERIMENT

Part 1|

National plans for GATE data management during the Experiment
and at the National Processing Centres

and A M 300
Part Il po> ate et

National plans for the International Sub-programme Data Centres

prepared by
T. C. de la Moriniere
(International Scientific and Management Group)

compiled from contributions prepared by the members of participating
countries responsible for GATE data management in their respective
countries and assisted by the ISMG sub-programme scientists

W 1o ol

GATE REPORT No. 13

April 1974
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Tk GATE doa
7P ?\w’gk Brazil

1.1 INTRODUCTION

The Platform contributions of Brazil consist of two Ships (Almirante
Saldanha and Sirius) on fixed A-Scale positions, '
The Almirante Saldanha will also make oceanographic measurements
along 350W before and after phases. Additionally due to Brazil
being situated in the western part of the GATE experiment area, ;
the collection of commercial ship and aircraft reports and WWW f
land station surface and upper—-air reports in non-real-time are i
also associated with the over—all national processing center effort. '

.- i

The Mational Commission for GARP (CBPG), created for the purpose
of coordinating inside Brazil all the GARP-related activities,
has designated the Institute for Space Research (Instituto de
'gig%uisas Espaciais - INPE ) as the National Processing Center for

1.2 DESCRIPTIONS OF NATIONAL DATA COLLECTIONS FOR GATE : -

The sources of data providing inputs to the overall national
contribution to the international data-set are shown in the
following Table 1-1. In the attachment to this section the
following more detailed information can be found.

- Table 1-2: Description of data collection planned
: . for GATE (Almirante Saldanha and the
Sirius)
- Figure 1-1: Brazilian Surface Meteorological Land Station
Network
-2: Brazilian Upper-Air Land Station Network
3: Main Commercial Air Routes Over and Near
- Brazil (Summary for that part of the GATE
~ area shown)
- Figure 1-4: Compulsory Reporting Points for Commercial
o Air Routes Over or Near Brazil :
- Figure 1-5: Summary of the Main Shipping Routes through
the GATE area. ,
- Figure 1-6: Area. for which Brazil will collect commercial
(merchant) ship reports for GATE.

- Figure 1
- Figure 1~

ClibPDF - www. fastio.com



http://www.fastio.com/

t

Figure 1-4: Compulsory Re
over

-7
orting Points for Commercial Air Routes

or near) Brazil.
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Figure 1-3%: Main Commercial Air Routes Over and
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AT NCAR :DATA'
be Clark  Somith ai"NCA—R> LAS T

To determine whether we have a specific type of GATE data here
at NCAR: '

Reference to this listing should provide all informatioén needed
with respect to specific type and form of data and to the documentation
accomp%nying it.

.

First determine which broad category you are interested in:

SURFACE NAVIGATION
BUOY TETHERED BALLOON
RADAR , UPPER AIR
p AIRCRAFT SPECIAL
GENERAL -~

These categories appear at the top of each page.
Data type is arranged largely by country, with each subdivision

being the specific data type, as listed in the GATE DATA CATALOG. The

Data Catalog page number is indicated if further information about the
data set is desired. The next columns contain specific tape numbefs
or reel numbers of data held here at NCAR. "Of Docs'" refers to the
total number of.copies of documentation on file ?ertaining to the
given data 'set. (Often there is no documeﬁtation.) If a computer.
printout exists, . it is indicated. If some other form of hard copy
exists, it is indicated as being filed with the doCumentgtion.
.To find a given documentation:
1. Refer to the listing of data to determine if documentation exisfs.
2, ﬁote the general category (top of the page) and the GATE Catalog
page number. |
3. Find the general category in the gréy file cabinet in the GATE
Analysis Room.

4. The desired document is filed by GATE Catalog page number under the

proper category.
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wivvy fastio.com


http://www.fastio.com/

1 :83 ILVD 3O TI® 103 sqo pue saae ATig
1 qa. III 9s®yq ‘sSoa® UTW~{ JO SOTADS BWIL
T 4z I 98®yqg ‘sSA® UTW-{ JO SOTJI9S SWIL]
Z [:5) 11 @s®Byqg ‘I9A® UTW-L JO SOTIIS 2WI]
T a9 HIVD
JO TI®w pue U\H ¢12A® UTu-~¢ JO S9TAVS SUT],
T €5 ALVD 3O TI® PuU® )/I ‘sqo pue *1dA® LTINOYH

. ®31BP UOTIBIPBI
pue 1eo180T010938W O3S JO sqo ATanoy
‘sysae ATIY pue utw ¢ sdrys oTeIs-g SN

€0T*20°0£°€ (vaagao) (Wood) Texsuen “sdiys vsn . , !
6826L A 1 ‘eseyq
88C6L 11 9seug ;
0626L . ) 11T °@seyqg
6516L , 4IvD 30 TT1e 103 3/I

Bl1EP UOTIBRIPERA pUR
TedoT30T010930W JJS 03 *q0 LTIy ‘sageiaae
£1ay pue utu-¢ fevyep drys °1eIS-§ SO !

701°2070¢°¢ (Vvaaao) (Wood) Teasus). ‘sdiys ve