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EXECUTIVE SUMMARV
 

A workshop on climate data management was held in New Delhi,

India from October 22 to November 6, 1990. 
There were twenty one
 
Indian scientists in attendance and four presenters-two each from
 
the U.S.A. and India. 
 Guest speakers at 
the workshop included
 
Dr. A. Chaudhary, Deputy Director General, Meteorology (AgMet);

Dr. I. P. Abrol, Deputy Director General, ICAR; Dr. P. C. Bhatia,

Principal Scientist, ICAR; 
and Mr. 
B. V. Ramana Rao, Project
 
Coordinator, AICRP on Agrometeorology.
 

Facilities for the workshop 
were provided by the 
Division
 
of Agricultural Physics at the Indian 
Agricultural 
Research
 
Institute 
in the Library 
Hall of the Department of Plant
 
Physiology. 
This area was set-up with 8 Personal Computers with

1 to 2 MByte memory and 40 and 60 MByte 
harddrives. 
 Four
 
printers with sharing devices were also provided. Evening access
 
was available to participants.
 

The agenda included 
 a combination 
 of lectures,

demonstrations, 
and hands-on 
computer exercises 
and practice

sessions. 
During the first four days of the workshop a training

session on the use 
of 
DOS and Introduction 
to Computers was
 
conducted by Drs. S. T. Nagaraj, N. V. K. Chakravarty and M. B.

Rajegowda. 
The remainder of the workshop consisted of lectures
 
and demonstrations by 
Drs. K. G. Hubbard and G. Hoogenboom and
 
hands-on sessions during which all four instructors joined in as
 
resource persons. 
Both climate data management and applications
 
programs, including 
an introduction 
to crop growth simulation
 
modeling, were addressed.
 

A preworkshop questionnaire 
was disseminated to 
determine
 
the expectations of the participants. 
At the end of the workshop
 
a post-workshop questionnaire was filled out by each participant

in order to determine their opinion on 
the workshop, facilities,
 
etc. 
 From the post-workshop proforma it 
can be concluded that
 
85 % of the participants 
felt confident 
ir. installing the
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software on their personal computer and operating the data base
 

management programs for their automated weather station.
 

Several difficulties were experienced. With regard to
 

computers, there were 2 PC compatibles that were secured from the
 

private sector that did not have math co-processors-this made it
 

impossible to run the computer programs that had been brought in
 

by the U.S. instructors on these two machines. Two other
 

machines had math co-processors, but certain of the programs
 

would not run on these machines, none-the-less. In addition on
 

one of the remaining machines the 1.2 MByte disk drives
 

malfunctioned and another was not available for replacement. A
 

360 KB drive was installed but transfer of data files and
 

software to this machine became difficult.
 

The participants were serious and hard working scientists
 

with mainly agronomical and physics backgrounds. The latter had
 

somewhat of an easier time with computers. Most participants
 

made excellent progress considering the limited time available
 

and the volume of material to be covered. A list of participants
 

is included in the appendix. Generally they were attentive and
 

enthusiastic although the majority were on the early part of the
 

learning curve with respect to computers.
 

Based on-the participants' evaluation of the workRhop, it
 

would appear that this workshop was very successful.
 

2
 



INTRODUCTION
 

Climate data management is important to climatologists and
 
meteorologists and those working in closely related fields. 
This
 
is especially true with the entry into the picture of automated
 
weather data collection equipment capable of collecting data on
 
a frequency of I minute or less. 
 Scientists need to learn how
 
to manage voluminous data sets arid 
to make good decisions about
 
the types of data to be collected and the analyses to be
 

performed.
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BACKGROUND
 

This workshop was the culmination of an activity begun early
 
in 1990. Two scientists from India- Drs. H. B. Rajegowda and N.
 
V. K. Chakravarty-visited the U.S.A. and spent 5 months mainly
 
at the University of Nebraska for the purpose of being 
trained
 
in climate data management. 
 There experience included
 
participation in workshops and meetings in Washington, D.C. and
 
Anaheim, CA. as 
well as visits to Michigan State University and
 
the University of Illinois. 
Materials for a workshop to be held
 
in India were prepared and plans were made to hold the workshop
 
at the end of October, 1990. 
 This process had been repeated for
 
a number of topics. 
This workshop on Climate Database Management
 
was the third in a series of workshops organized by Winrock under
 
the All India Coordinated Research 
Project in Agrometeorology.
 
In addition to 
 training and technology transfer, future
 
collaborative projects between India and U.S. scientists is 
one
 
of the stated goals of this project.
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OBJECTIVES
 

There were four objectives of the workshop. 
These were:
 

1) to understand 
 techniques 
 for 	 automated 
 weather 
 data
 
collection 
 and their 
 role in agrometeorolgy 
 and
 
agroclimatology research.
 

2) to become familiar 
with setting 
 up a climate data
 
management 
system on 
the 	micro-computer 
(the Automated
 
Weather Data Network System).
 

3) 	 to become familiar with concepts for calibration of sensors
 
and quality control of data.
 

4) 
 to understand the importance of 
using mathematical models
 
and crop growth simulation models to 
analyze and evaluate
 
climate 
 as it relates
data to the agrometeorological
 

system.
 

5
 



PROBLEMS ENCOUNTERED AND SOLUTIONS
 

The computing facilities available for this workshop were
 

the best among all the workshops in this project that have been
 

held to date. However, several computer difficulties were
 

experienced including no math co-processors for two machines, and
 

two machines with math co-processors that would not run certain
 

of the software. On one machine the 1.2 MByte disk drive went
 

out and a suitable replacement could not be found. A portable
 

PC brought by Dr. Hoogenboom was used to transfer files to the
 

Out of the eight
machine that had lost its floppy disk drive. 


computers available this meant that only six were available for
 

hands-on experience. This condition caused more participants to
 

share each of the available computers. In some cases four
 

computer. It is recommet.ded
participants were operating on one 


that in future workshops a maximum of two participants will be
 

assigned to one computer.
 

Another problem was the lack of computer related experiences
 

by the majority of participants. To counter this problem a 4 day
 

computer training session was held prior to the arrival of the
 

to provide more
U.S. scientists. U.S. scientists also tried 


detailed step-by-step instructions including suggestions on the
 

DOS commands to be used.
 

Lack of A "computer screen" projection device that would
 

allow all participants to see demonstrations simultaneously was
 

on several machines
a problem. Instructors had to demonstrate 


and also use the regular overhead projector to write the types
 

of computer prompts, etc. that participants would encounter.
 

The time allowed for crop growth modeling was too short.
 

A very general introduction about crop growth modeling was given,
 

followed by-a hands-on session by the participants. Particlpants
 

had many questions which could not all be answered during this
 

session.
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RECOMMENDATIONS
 

1. 	 It is recommended to define an all.,India Automated Weather
 

Station Format.
 

2. 	 Assign regional 
Indian experts to follow-up with the
 
participants 
on the installation 
 of the data base
 

management software.
 

3. 
 Allocate one or two days during the next workshops to allow
 
for exchange of experience between 
participants on 
the
 
installation of 
the Campbell CRI0 
weather station, data
 
base management software, and collection of weather data.
 

4. 	 All centers should obtain 
 an official copy of IBM
 
Professional Fortran or equivalent Fortran compiler.
 

5. 	 More sessions to practice 
computer skills 
and receive
 
training on 
DOS and general computer application programs.
 

6. 
 The same scientists should attend subsequent workshops.
 

7. 	 Concentrate 
 future workshops on topic
one 
 to avoid
 
confusion by participants.
 

8. 
 Hold a special workshop on dynamic crop growth modeling.
 

9. 	 It is recommended that in future workshops a maximum of two
 
participants will be assigned to one computer.
 

7
 



CONCLUSIONS AND SUMMARY
 

The presentation of a two-week workshop was not long enough
 
to cover both climate data management and applications programs.
 
Future applications, like crop modeling, will alone require 
a
 

full 2-weeks for a single topic.
 

Future collaboration will require new sources of funding
 
beyond those generally available to U.S. scientists. Funding
 

should be identified for international travel and for equipment
 

and research operational expenses.
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APPENDIX
 

Acknowledgements
 

List of terms
 

List of Instructors
 

List of Participants
 

Activities Report
 

Preworkshop Proforma
 

Post-workshop Proforma 
 vi' , -


H1andoutsI
 

Agenda
 

Objectives
 

CRI0 prompt sheet
 

Wiring diagram
 

CR10 program
 

Storage module instructions
 

Calibration guides
 

AWDN Flow diagram
 

AWDN users guide
 

DOS Quick Reference Card
 

PNUTGRO simulation for 
India
 

All overhead transparencies were 
also photocopied for
participants (not available for report).
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Scope of Work for U.S. Consultants
 

This 
two-week workshop was prepared jointly by 
two U.S.
 
scientists (Dr. Kenneth G. Hubbard and Dr. Gerrit Hoogenboom) and
 
two Indian scientists 
(Dr. N.V.K. Chakravarty 
and Dr. M.B.
 
Rajegowda) at the University of Nebraska during 
Jan-June 1990
 
when the latter were receiving training with the former.
 

The principal objectives of the workshop are:
 

1. To enlarge 
the pool of adequately trained man power for
 
teaching/research 
in agrometeorology 
database management in
 
Research Institutes of the 
Indian Council of Agricultural
 
Research and the State Agricultural Universities.
 

2. To provide 
 high quality instructional material for
 
teaching/training agrometeorology 
database management in the
 
ICAR-SAU system.
 

3. To formulate a technical program 
of cooperative research
 
under the 
 All India Coordinated Research Project 
 in
 
Agrometeorology for the development of 
an agrometeorology data
 
base management system for such purposes 
as (a) crop planning
 
under rain-fed and irrigated conditions (b) scheduling
 
agricultural operations at field level (c) monitoring crop growth
 
and development (d) weather 
forecasting to 
guide decisions in
 
response farming and (e) irrigation water management.
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The workshop will be conducted at IARI, New Delhi by the two
 

U.S. scientists in collaboration with the two Indian scientists.
 

The scope of work is given below:
 

1. To conduct the workshop as jointly prepared and planned.
 

2. To evaluate the workshop for the relevance and effectiveness.
 

3. To prepare and submit to Project Director, AGRE, USAID, New
 

Delhi, a comprehensive report on the workshop.
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List of Terms
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 All India Coordinated Research Project
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Activities Report
 

ACTIVITIES LISTING FOR DR. KENNETH G. HUBBARD
 

Workshop sessions always lasted until 7:00 or 8:00 in the
 

evenings.
 

22-24 October 1990, Monday to Thursday
 

In route 	to Delhi
 

25 October 1990, Thursday
 

8:45 	 Picked up at the airport by Dr. N. V. K. Chakravarty
 

and Dr. M. B. Rajegowda who accompanied to all
 

meetings on 25-11-90.
 

9:00 	 Check in at Hyatt
 

9:45 	 Meeting at Winrock offices w. Dr. C. McClung, Dr.
 

Maharaj Singh, arid Mr. P. S. Srinivasan
 

12:00 	 Meet with the participants at IARI
 

12:30 	 Meet with Dr. B.C. Panda, Head Ag. Physics,' and P.S.N.
 

Sastry, Principal Scientists
 

1:00 	 Lunch at Siddharth Hotel with Dr. B.C. Panda, P.S.N.
 

Sastry, Dr. N.V.K. Chakravarty and Dr. M. B. Rajegowda.
 

Also viewed rooms to determine suitability.
 

2:45 	 Meeting with Dr. I.P. Abrol, Deputy Director General,
 

ICAR and Dr. P.C. Bhatia, Principal Scientist, ICAR
 

4:00 	 Back to Hyatt Hotel
 

26 October 1990, Friday
 

9:30 	 Departed Hyatt Hotel for IARI
 

9:45 	 Met with participants and other scientists at lecture
 

hall.
 

10:30 	 Inaugural function for workshop begins. Met Dr. S.M.
 

Kulshrestha, Director General of Meteorology, IMD and
 

Dr. N. N. Goswami, Director, IARI.
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-------------------

--------------------

--------------------

--------------------

---------------------

----------------

11:45 Met S. AneJa and Manoj Kumar of 
Elron Instrument Co.
 

PVT. LTD.
 

12:00 Informal meeting with Dr. J.S.P. Yadav, 
Dr. Maharaj
 

Singh, Dr. P.C. Bhatia and participants
 

1:00 	 Lunch at Siddharth dotel with Dr. Gerrit Hoogenboom
 

2:30 	 Workshop sessions (see agenda)
 

27 October 1990, Saturday
 

9:00 	 Move from Hyatt to Siddharth Hotel
 

9:30 Workshop sessions (see agenda)
 

28 October 1990, Sunday
 

Visit to Agra accompanied by Dr. N.V.K. Chakravarty,
 

Dr. M.B. Rajegowda and Dr. Hoogenboom.
 

29 October to 3 November 1990, Monday to Saturday
 

9:30 	 Workshop Sessions daily till 7:00 or 8:00 p.m.
 

3 November 1990, Saturday (cont.)
 

2:30 	 Met Dr. A. Chaudhary, Deputy Director General, IMD who
 

also gave a talk at the workshop
 

Drafted first sections of the report in the late
 

evening.
 

4 November 1990, Sunday
 

Visit sites around Delhi with Drs. M.B. Rajegowda, Dr.
 

Y.V. Subba Rao, S. T. Nagaraj, and Dr. Gerrit
 

Hoogenboom.
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---------------------

---------------

-----------------

5 November 1990, Monday
 

9:30 Workshop Sessions (see agenda)
 
2:30 Cancelled special lecture 
scheduled for Institute of
 

Science and Technology due to bandh
 

6 November 1990, Tuesday
 

9:30 Meeting with Dr. 
I.P. Abrol, Dr. P.C. Bhatia, Dr.
 
Ramana Rao, other presentors, and participants to
 
exchange comments on the workshop and to go over the
 
workshop proforma.
 

3:00 Rescheduled special lecture on automated weather data
 
networks to scientists at the Institute of Science and
 
Technology. Met 
Dr. J. Bahadur, Director, Dept.
 
Science and Technology and his colleagues.
 

6:30 
 Joined Dr. C. McClung and his wife for dinner at 
 tir
 

residence.
 

7 November 1990, Wednesday
 

8:30 
 Meeting with Dr. N.V.K. Chakravarty, P.S.N. Saqtry, and
 
Dr. Gerrit Hoogenboom 
to work on the report of
 
workshop.
 

11:00 
 Meeting with Winrock officials to discuss the report
 
2:00 Checkout from Siddharth Hotel
 
3:30 Meeting with Dr. John Becker, USAID.
 

10:00 
 Reach Delhi International Airport for departure on Pan
 
American Airline flight #67 
(3:30 a.m. Thursday)
 

8 November 1990, Thursday
 

In route 
to Lincoln, Nebraska, U.S.A.
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---------------

--------------------

--------------------

-------------------

ACTIVITIES LISTING FOR DR. GERRIT HOOGENBOOM
 

Workshop sessions 
always lasted 
until 7:00 
or 8:00 in the
 
evenings.
 

24-26 October 1990, Wednesday to Friday
 

In route to Delhi
 

-


26 October 1990, Friday
 

9:30 Departed Hyatt Hotel for IARI
 
9:45 
 Met with participants and other scientists at 
lecture
 

hall.
 
10:30 Inaugural function for workshop begins. 
 Met Dr. S.M.
 

Kulshrestha, Director General of Meteorology, IMD and
 
Dr. N. N. Gosuami, Director, IARI.
 

11:45 
 Met S. Aneja and Manoj Kumar of 
Elron Instrument Co.
 

PVT. LTD.
 
12:00 Informal meeting 
with Dr. J.S.P. Yadav, 
Dr. Maharaj
 

Singh, Dr. P.C. Bhatia and participants
 
1:00 Lunch at Siddharth Hotel with Dr. Hubbard
 

Workshop sessions
2:30 (see agenda)
 

27 October 1990, Saturday
 

9:00 Move from Hyatt to Siddharth Hotel
 
9:30 
 Workshop sessions (see agenda)
 

28 October 1990, Sunday
 

Visit to Agra accompanied by 
Dr. N.V.K. Chakravarty,
 
Dr., M.B. Rajegowda and Dr. Hubbard
 

29 October to 1 November 1990, Monday to Thursday
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---------------------

---------------------

---------------------

9:30 Workshop Sessions daily till 7:00 or 8:00 p.m.
 

I November 1990, Thursday
 

'-3:00 	 Special lecture on Crop Growth Modeling and Weather
 

Data to scientists at the Department of Science and
 

Technology, Super Computer Center. Met Dr. J. 

Bahadur, Director, Dept. Science and Technology and 

his colleagues. 

---------------­

2 November to 3 November 1990, Friday to Saturday
 

9:30 	 Workshop Sessions daily till 7:00 or 8:00 p.m.
 

3 November 1990, Saturday (cont.)
 

2:30 	 Met Dr. A. Chaudhary, Deputy Director General, IMD who
 

also gave a talk at the workshop
 

4 November 1990, Sunday
 

Visit sites around Delhi with Drs. M.B. Rajegowda, Dr.
 

Y.V. Subba Rao and Dr. Hubbard.
 

5 November 1990, Monday
 

9:30 	 Workshop Sessions (see agenda)
 

6 November 1990, Tuesday
 

9:30 	 Meeting with Dr. I.P. Abrol, Dr. P.C. Bhatia, Dr.
 

Ramana Rao, other presentors, and participants to
 

exchange comments on the workshop and to go over the
 

workshop proforma.
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--------------- ------

---------------------

3:00 	 Meeting with scientists at the Institute of Science
 
and Technology. Met Dr. J. Bahadur, Director, Dept.
 

Science and Technology and his colleagues.
 

6:30 	 Joined Dr. C. McClung and his wife for dinner at their
 

residence.
 

7 November 1990, Wednesday
 

8:30 	 Meeting with Dr. N.V.K. Cha~ravarty, P.S.N. Sastry, and
 
Dr. Kenneth Hubbard to work on the report of
 

workshop.
 

11:00 	 Meeting with Winrock officials to discuss the report
 

2:00 	 Checkout from Siddharth Hotel
 
3:30 	 Meeting with Dr. John Becker, USAID.
 

10:00 	 Reach Delhi International Airport for departure on Pan
 
American Airline flight #67 (3:30 a.m. Thursday)
 

8 November 1990, Thursday
 

In route 	to Griffin, Georgiao U.S.A.
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CLIMATE DATA MANAGEMENT
 

PRE-WORKSHOP PROFORMA
 

Your Name*
 

Name and Address of Your Institution:
 

Your Present Position and Title:
 

Your Job Description:
 

1. Please describe your present work:
 

2. If there is any information about your present or future work-related
 
responsibilities that you think will help make this course more useful
 
to you, please explain below:
 

Your Academic Training:
 

1. What is the highest degree you have earned?
 

2. Date earned?
 

3. Name of Institution granting the degree?
 

4. Major:
 



2 - PRE-WORKSHOP PROFORMA
 

QUANTITATIVE/COMPUTER EXPERIENCE:
 

1. 	 hpve you taken 1 or more courses at the post-graduate level in: 

Statistical Inference? Yes __No 

Sampling? Yes No 

Experimental Design? Yes __ No 

Multiple 	Regression? Yes No
 

Differential Equations? Yes No 

2. Have you previously had training in the mathematical modelling of 

biological or physical systems? 

Yes No 

If yes, please describe that training.
 

3. 	 Have you had experience using and operating micro-computers (PC's)? 

_ Yes No 

If yes, which of the following types of software programs have you used? 

Operating Systems:
 

DOS? Yes __ No
 

OS/2? Yes __No
 

Other (Please identify by name)?
 



3 - PRE-WORKSHOP PROFORMA 

Applications Software (If yes, identify by name):
 

Word processing? Yes __ No 

Spreadsheet? Yes __ No 

Statistical? Yes __ No 

Database? - Yes No 

Other? Yes __ No 

Languages:
 

BASIC? 
 Yes No
 

FORTRAN? 
 Yes No
 

PASCAL? 
 Yes No
 

Other (Please identify by nme)?
 



CLIMTE DATA MANAGEMENT
 

POST-WORKS1lOP PROFORMA
 

PRF-WORKSIIOP INFORMATION 

Did you receive pre-workshop information?
 

Yes No
 

If Yes, how clear were the course objectives?
 
(please circle' the appropriate number?
 

Unclear Very Clear
 

5 4 3 2 1
ISs5 15 
,tUmment s?.
 

COURSE ADMINISTRATION/LOGISTICS
 

Please indicate your satisfaction with the following support arrangements (please
 
circle the appropriate number):
 

Not at all 
Satisfied 

Extremely 
Satisfied 

Training Facilities? 

Housing Accommodations? 

Logistical Support? 

5 

5 

5 

4 
.5 

4 
le 

4 
gJ; ) 

3 
3y 

3 
J ; 

3 

2 
20 

2 
5 I 

2 

1 
4o 

1 
S 

1 
20 

Comments? 

COURSE CONTENT
 

1. At the beginning of the course 
or during the course, did you discuss with
 
the instructors how the course content would meet your specific needs?
 

J5 Ye's S__ No 



2 - POST-WORKSIIOP PAROFORMA 

2. 
 Please indicate your achievement of each of the training objectives listed
 
below (please circle the appropriate number):
 

Not at all Extremely 
Achieved Ach i eved

Obj 1: Understand techniques of
 
automated weather data collection
 
and their role in agrometeorology

-and agroclimatology research. 
 5 	4 3 2 1
 

3:7 	 46 2Obj 2: Become familiar with
 
setting up a climate data management i'l
 
system on the niicro-computer (the 
 "I
Automated Weather Data Network System) 
 5 	4 3 2 1 -' " 

lo qo .
Obj 3: Become familiar with concepts

for calibration of sensors and quality

control of data. 
 5 	4 3 2 1
 

"C 5AUVObj 4: Understand the importance of 
using 	mathematical models 
to analyze
 
and evaluate climate data 
as it relates
 
to the agrometeorological system. 
 5 	4 3 2 1


3. 
 Was the level of presentation of the subject matter:2V 35-.35- IV 

Too Simple? "C About Right? _I.C Too Complex?
 

4. Rate the usefulness of each of coursethe topics in terms of being able to use the ideas, materials 
or skills in your work (please circle the
 
appropriate number):
 

Not Very
 
Useful Useful
 

Intro 	to PC's 
 54 	 3 2 1
 

15 	 I "5Review of weather stations and
 
related equipment 
 5 	4 3 2 1
 

f5 	 20 q.5-
Review of data logger programming 
 5 4 3 2 1 

i 10 J 5oO
Review of storage module 
 5 4 	3 2 1 

15 2o G57
Introduction to sensor calibration
 
and maintenance 
 5 	 4 3 2 1
 

Setting up the AWDN (system) 	 5 
4 	3 2 1
 

Role of mathematical crop models 
 5 4 	3 2. 1, 

Group 	exercises (hands on) 
 5 	4 3 2 1.
 



3 - POST-WORKSHOP PROFORMA
 

,OURSE DESIGN AND DELIVERY
 

1. During the course, was th. daily sche'cdule:
 

" Too Short? . About Right? Too Long'? 

2. Was the overall length of the course:
 
_, 
 >1' 

Too Short? - About Right? 
 Too Long?
 

3 
 Indicate how helpful you found each of the following teaching methods
 
to be (please circle the appropriate number):
 

Not at all Extremely
 
Helpful Helpful
 

Lectures? 
 5 	4 3 2 1
 

Large Group Discussions? 
 5 	4 3 2 1
 
,: 	I.,1y I0Small Group Discussions? 
 5 	4 3 2 1
 

Hands-on Exercises? 
 5 	4 3 2 1
 
(,, ICi. Y 7Y" 

Individual consultations with
 
instructors? 
 5 	4 .3 1
V, 22;. 7 (I 

4. How useful were the following types of materials (please clrcle 
the
 
appropriate nwnber):
 

Not at all Extremely
 
Useful 
 Useful
 

Course Manual? 
 5 	4 3 2 1 
;L.v 1 " 6 

Handouts? 
 5 4 3' 2 1 
;'*-- 2 ; o.,Written Assignments/Exercises? 
 5 	4 3 2 1
 

Audiovisual Materials? 
 5 	4 3 2 1 
15" 1 - >- 'e-

Computer Assisted Information? 
 5 	4 3 2 1
 

Q 	 .; f-Comments on instructional materials?
 



!'o:( .' s;' PROFOPMA 

JNST'RUCI'O 

I Name of First !nstru .. Ke,; . . . 
Rate t I ,,K o i - ,: . 

this i use ru(,tO: ii p ,.isc " c,'w
appropiate ntunber) 

L)oor Exce: i,.~ 
Knowlt.dge 

of' Subject? 
'- 2 1PreSk.II(;ition of Materi . e, 3 ] 

.Ability to Relate Marerial Yclimate Ilata managemeli 
. 3 

Encourages Participiti s toDiscuss 0 4(,
Material?
 

What, if an.ythiig. vou 
 suIS.. I 1r!,ikW c, CIO-:,1o t(, ? 

2'. Name of Second Instructc..:
 
Rate thls 
 instructor In the | e'lo.irg .,.;,s 'PI~',.sc. cii'. theappropriate number):
 

Poolr
Knowledge of Subject? 4. 

Exce I1 lnt5 

3 132 * 
Presentation of Material? 


5 4 3 2 1 
Ability 


to Relate Material
to climate data management 

5 : ? 1 

:7 ,, .. : ,Encourages Participants

Discuss Material? to
 

5 
 3 2 
 1

What, if anything, would you Suggc-st this instructor do to improve? 

http:PI~',.sc


5 POST-WORKSHOP PROFOMA
 

OVERALL WORKShIOP SATISFACTION
 

1. Would you recommend this course to otheL indi'iduals with a backgroicd

similar to yours?
 

,k) Yes 10 No
 

Please explain why or why not:
 

2. In genera'l, 
how confident 
are you that you
learned during this 	
can apply the skills
workshop 
to 
 your research 
activities 
(please
circle the appropriate number) 
 "
 

Not at all 
 Extremely

Confident 


Confident
 

5 4 3 .) 

i - 75- I03. 	 Specifically, which topics do you feel you will 
be able to apply?
 

4. Please make any 
additional 
conunents 
you would 
like 
to about, this
workshop.
 

d~~u., , L-... .Lc, c(a.J.t'l CIL c,,... 
: L,.,J C~. I.C.J OL( 

k6~ lf(t~(Lq et.c rd
 



-- 
.2 

SUMMARY EVALUATION OF THE WORKSHOP
 

1. Do you recommend that there 
should be initial training on
the use of computers and software packages 
prior to the
actual beginning of the workshop?
 

Not required 

required
 

5 4 3 2 1
 

15 1, 8
 
2, 
 Do you like to attend the future workshops to be organised
under the Indo-US.subproject on Agrometeorology?
 

Not interested 
 Very much interested
 
5 4 3' 2 1
 

- - i~co 
Overall rating 
on the pre-workshop sessions on Introduction
 
to the use of computers:
 

Very poor 

Excellent
 

5 
 4 3 2 '1
 
*J 
IS 4o 
'1-O
 

Overall raLzg of the actual workshop on Agromet Database
 

Management
 

Very poor 
 5 4 3 2 1 
 Excellent
 

4(i2 0 , 37
 

17 



Handouts
 

Agenda
 

Objectives
 

CR10 prompt sheet
 

Wiring diagram
 

CR10 program
 

Storage module instructions
 

Calibration guides
 

AWDN Flow diagram
 

AWDN users guide
 

DOS Quick Reference Card
 

PNUTGRO simulation for India
 



------------------------

-----------------------

------------------------

------------------------

INDO-Us TRAININO WORKSHOP ON AOROMET DATA6ASE MANAOEMENT 

Division of Agricultural Physics, I.A.R.I., New Delhi
 

Venue: 
Library Hall, Division of Plant Physiology
 

Programme for. 22-10-1990 9.30 a.m. to 5.00 p.m.
 

9.30 - 10.00 Registration
 

10.00 - 11.00 
 Welcome and Introduction
 

11.00 - 11.30 Tea-Break
 

11.30 - 1.00 Shaking hands with Computer
 

1.00 - 2.30 
 Lunch Break (Sindhu Guest House)
 

2.30 - 4.00 
 MS-DOS Commands I
 

4.00 
- 4.15 Tea-Break
 

4.15 - 5.00 
 Address by Dr. P.C. Bhatia, I.C.A.R.
 

Programme for 23-10-1990 
 9.30 a.m. to 5.00 p.m.
 

9.30 - 11.00 MS-DOS Commands II
 

11.00 - 11.15 Tea-Break 

11.15 - 1.00 Programming in BASIC I 

1.00 - 2.30 Lunch Break 

2.30 - 4.00 Programming in BASIC 11
 

4.00 ­ 4.15 Tea-Break
 

4.15 - 5.00 Programming in Basic III
 



----------------------

----------------------

----------------------

----------------------

Programme for 24-10-1990 9.30 a.m. to 5.30 p.m.
 

9.30 - 11.00 Application Software I
 

11.00 - 11.15 
 Tea-Break
 

11.15 - 1.00 Application Software II
 

1.00 - 2.30 
 Lunch Break
 

2.30 - 5.30 Presentation of Reports by US 
- AID Trainees 

Programme for 25-10-1990 9.30 a.m. to 5.00 p.m.
 

9.30 - 11.00 Applicataion Software III
 

11.00 - 11.15 
 Tea-Break
 

11.15 - 1.00 
 Discussion
 

1.00 - 2.30 Lunch-Break
 

2.30 - 5.00 Discussion (contd.) 



INDO-US 
 rRAINING WORKSHOP ON AGROMET DATA BASE MANAGEMENT
 

Date 
 Tirme 


Friday 10.30 


10/26 11.30 


12.00 


13.00 


14.00 


Saturday 09.00 


10/27 


Sunday 


10/28
 

Monday 09.00 


10/29 


14.00 


Tuesday 09.00 


10/30 10.00 


14.00 


Wednesday 09.00 


10/31 


22nd OCTOBER 
 to 6th NOVEMBER 1990
 

IARI, NEW DELHI.
 

PROGRAMME
 

Code Topic of tqhe Ses ipn
 

Inauguration (NRL Auditorium)
 

Tea break
 

Visit to Computer Hall
 

Lunch break
 

L 
 Station Review
 

L DOS and editing files
 

LD 
 Weather Station:
 

Wiring & Programming
 

D 
 Weather Station:
 

Loading and.Retrieving
 

LP Writing and using
 

Data Logger Programmes
 

Reading and Review (No meetings scheduled)
 

LD 
 Maintenance and calibration
 

of sensors
 

P 
 Hands on calibration
 

L 
 Introduction to AWDN
 

PD General AWDN set-up process
 

Continuaton of
L AWDN set-up
 

P Set-up AWDN System for CRIO
 

Station
 



PROGRAMME 

Date Timing Code Toic pf the Session 

Thursday 09.00 L Special Lecture 

11/1 
Gerritt floogenboom-Crop models 

and the need for weather data. 

L AWDN QualityControl(QC) Topics 

14.00 L AWDN (QC) (Contd.) 

P Quality Control(QC) 

Friday 09.00 L Writing software for use with 

11/2 
AWDN System 

L Deriving Climatological Normals 

14.00 L Manual Data Entry 

15.00 p Hands on using manual data entry 

Saturday 09.00 L Discussion 

11/3 11.00 D AWDN Application Programmes 

14.00 L Special Lecture 

15.00 L Backing-up AWDN 

Sunday 
TBA 

11/4 

Monday 09.00 L Modelling:Soil Moisture, Crops 

11/5 14.00 L Modelling continued 

Tuesday 10.30 Valedictory Function 

11/6 12.00 DP Review Topics 

14.00 Post Workshop proforma 

Review and adjournment 

Tea break :11 
.& 16 hrs.. 
 Lunch break: 13-14 hrs.
 



Distribution: All Participants
 

CLIMATE DATA MANAGEMENT WORKSHOP
 
New Dehli, India
 

October 26-November 7, 1990
 

by
 

U.S. Scientists Indian Scientist
 
Dr. Kenneth G. Hubbard Dr. N.V.K. Chakravarty
 
High Plains Climate Center Division of Agricultural Physics
 
237 Chase Hall Indian Ag. Research Institute
 
University of Nebraska New Delhi 110 012
 
Lincoln, Nebraska 68583 INDIA
 
U.S.A.
 

Dr. Gerritt Hoogenboom Dr. M.B. Rajegowda
 
University of Georgia Ag. Meteorology Unit
 
Ag. Engineering Dept. Univ. of Agricultural Sciences
 
Georgia Experiment Station GKVK, Bangalore 560 065
 
Griffin, Georgia 30223 INDIA
 
U.S.A.
 

Work Sho2 Objectives
 

A) Understand techniques of automated weather data collection and their role in
 
agrometeorology and agrocilmatology research.
 

B) Become familiar with setting up a climate data management system on the
 
micro-computer (the Automated Weather Data Network System).
 

C) Become familiar with concepts for calibration of sensors and quality control
 
of data.
 

D) Understand the importance of using mathematical models to analyze and
 
evaluate climate data as it relates to the agrometeorology discipline.
 

CODES
 

P - Practical
 
L - Lecture
 
D - Demonstration
 



INDIAN AGRICULTURAL RESEARCH INSTITUTE
 

DIVISION OF AGRICULTURAL PHYSICS
 
NEW DELHI
 

INDO-US TRAINING WORKSHOP ON 
 AGROMET DATABASE MANAGEMEMT 

Qhis is to certify that 1 r.4.Y iw.ata 9 aocuparticipated in the Indo-US Training Workshop on AGROMET DATABASE
MANAGEMENT held from October 22 to November 6, 1990 in the Division ofAgricultural Physics, Indian Agricultural Research Institute, New Delhi.The Workshop was held under the auspices of the Indo-US Sub-Project onStrengthening Agrometeorological Research to enhance Food Production 
in India. 

(Zhe Workshop consisted of lectures and practicals onAutomatic Weather Data Network System, use of weather data for CropGrowth Modelling and development of Decision Support Systems for
Agrotechnology Transfer on regional basis. 

B.C. Panda N.N. Goswami 
Head Dean & Director

Div. of Agril. Physics I A R I 

£ ,=4&.,6& AA 1990 



CR10 PROMPT SHEET 
*MODES 

To enter each Mode, key In a ("star"), followed by the desired mode number. The KEY DEFINITION SUMMARY lists 

roter to the CR10 Manual for detailed Informationcommands that are used to Interrogate and program the CR10. Please 

and -iamples. 

KEY DEFINITION SUMMARY 

0-9 Enter numeric data, instru~ior number, or parameter C Change the sign of a floating point number or
 

A Advance through a program table or data storage. or Index an Input location
 

0 Enter a decimal point
Enter the displayed number 
8 Clear digit just keyed; display storage location number

B Back up through a program table or data storage 

"8 - Start Manual Data Dump"0 -Compile program, LOG data and 
08:xx Select Storage Area I or 2

Indicate Active Table(s) 
(skipped il 2 not allocated) 

01:xx Output Device Code (see Inst. 96 option,)
"1, '2 - Display or Enter Program Instructions or 

02:xxxxx Current or start Final Storage Location
Parameters In Table I or 2 

03:xxxxx DSP or end Final Storage Location
01 :xx 	 Instruction location to advance to 

04:xx Enter any number to start dump
01 :x.xxxx Execution Interval: 

A Aborts dumpValid entries are 
1ulre0of: for Rarne of: 

1/64 (0.015625)s...... 1/64 to I s. '9 - Storage Module Commands, 

1/8 (0.125) s.......to 32 s. 	 see Storage Module manual
 
I s. ... 32to8191 s. 

01:Pxx Program Instruction (see followirV *A - Display or Change Memory Allocation 
Input Storage Locationspages for Instruction and Parameter 01 :xxxx 


listings) 02:xxxx Intermediate Storage Location.
 

03.xxxxx Final Storage Locations - Area 2 
Commands Specific to 'I and 2 Modes: 

04'xxxxx Final Storage Locations - Area I 
9A - Advance to n xt Instruction 

05:xxxx Remaining program memory (bytes)
#B - Back up to previous instruction 

#D - Delete entire instruction 	 B - Display SlgnalureslStstus 

01:xxxxx Program signature
*3 - Display or Change Subroutine Program Table 

02:xxxxx EPROM signature
Same as for 1 and 2, except that 3 does not have 

03xx Kbytes memory- RAM 4 ROM an Execution Interval 
04:xx No. of E08s (key 88 to reset) 

05,xx No of table overruns (key 88 to reset)
"5 - Display or Set Datalogger Time 


06:xxxxx PROM number
:HH:MM:SS (displays current datalogger time) 

05:xx -Year 
C -	 Display or Change Security

05:xxxx Day of Year 
01:xxxx Lork l.'2.'3.*A.'D

05:HHMM Hours Minutes 
02:xxxx Lock "5 & "6display only 

Input Storane Date Values. Flags 03:xxxx Lock "7,'8,'9.'B;telecommunication"6 -Display or Change 

or Port status. Compile Progran without resetllng' commands except A,L. and E
 

or D - SaveLoad Programs
Input Storage Data Values, Flags 

to I - Print program (ASCII)
06:xxxx Input Storage Locaton to advanc 

Commands Specificto "6Mod@ ile viw Wig an 	 2 - Load program (ASCII) 
§3 - Save program on tape 

Display Input Location Number or enter lication §4 - Load program from tape 
Input Location: 

# 
7N - Save ,LoadtClear program into advance to 

C Enter value in Input Location Storage Module N (N=18) 

D Display flags 1-8, toggle flag w/keys 1-8 x Store program x n Storage Module '1 

2x Load program x from Storage Module (x-1-80 Display ports 8-1. toggle por w/keys 1-8 
3x Clear program! from Storage Modue 

"- Display Final Storage Data 

07:xx 	 Select area I or 2
 
(skipped If2 not allocated)
 

07:xxxxx 	 DSP locntion; enter locaion to advance to otnerwise definedNOTE: x represents a digi rom 0 to 9 unless 

Commands Specific to "7Mode: 

* 	 Display Final Storage location number; enter location
 
to advance to. o C to display daia
 

OS0.#A 	 Advance to same elementin 
#B 	 Back up to same element in previous array w/ same ID 

rCAMPBELL SCIENTIFIC, INC.

reAK 



CR10 INSTRUCTION AND PARAMETER SUMMARY 

INPUT/OUTPUT INSTRUCTIONS 

PAR.4A7ER$ 
of: 03: 	 0:OfflIQ1I 02: 	 0C 0" 0 0: 00: 10 

I VOLT (SE) REPS RANGE? IN CHAN LOG .MUL T OFFSET
 
2 VOLT (DIFF) REPS RANGEr IN CHAN LOG MUL I OFFSET
 

PULSE REPS IN CHAN CONFIGf LOC BUL T OFSET
 
4. EX-OEL.SE REPS RANGEr IN CHAN EX CHAN t DELAY 0Or# EXCI? mV LOC MUL I OFFSET 
5 AC HALF BR. REPS RANGE? IN CHAN EX CHANt EXCIT mV LOC MUtT OFFSET
 
F FULL BR REPS RANGEr IN CHAN EX.CHANt EXCIT m 1OC AULT OFFSET
 
7 3W HALF OR REPS RANGEr IN CHAN EX CHANt EXCIT mV 1OC MULT OFFSET
 
8 EX.DEL.OIFF REPS RANGE t IN CHAN EX. CHANt DELAY 0 01 EXCIT mV LOC MULT OFFSET
 
9 FULL BR. w/ REPS EX RANGE BR. RANGEr IN CHAN EX CHAN? EXCIT mV LOC MULT OFFSET
 

MEAS EX.
 
10 BATT VOLT LOC 
II TEMP.(107) REPS IN CHAN EX CHANt LOC MULT OFFSET
 
12 R H (207) REPS RH CHAN EX CHAN? TEM LOC RH LOC MULT OFFSET
 
13 TEMP.TC (SE) REPS RANGE? IN CHAN TC TYPE? HEF LOC (OC MULT OFFSET
 
14 TEMP.TC (DIFF) REPS RANGE? IN CHAN TC TYPEt REF LOC LOC MULT OFFSET
 
16 TEMP-RTD REPS RlRo LOC LOC MULT OFFSET
 
17 TEMP-INTERNAL LOC
 
III TIME OPTION? MOO/BY LOC
 
19 SIGNATURE LOC
 
20 PORT SET 0765t 4321t
 
2- EXCIT.DEL EX CHAN DEL w/ es DEL alfter e EXCIT mV il urals 0016)
 

3 23 BURST MODE NO CHAN RANGE? IN CHAN OPTION t SCANIms) NO SCAN 'R OFF TR LIUmV EXCI? mV LOC 
21 con- If: MULT 12: OFFSET 
24 CALIBRATION LOC? 

25 READ PORTS MASK t LOC 
26 TIMER LOC (to reset (Kner. use LOC . 0) 
27 PERIOD AVG REPS OP/GAIN? IN CHAN NO CYC LIMIO Ois) LOC MULT OFFSET 
28 VIB WIRE FkEPSt IN CHAN EX CHAN Fit F2f NOCYC DEL 001s LOC MULT OFFSET 

.,101 	 SDM.INT8 ADDR C 8765? C 4321t F 8765t F 4321t OUT OPT LOC MULT OFFSET 
1.102 SDM SWeA REPS ADDR FUNCT? CHAN LOC MU T OFFSET 
I-.03 SDU.A04 REPS AODR LOC 
3 -04 SDM.CDI6 REPS ADOR LOC 

t Option Codes 
23 RANGE codes: 	 ;P REPS: HIt C (-) to iup repee of excit.

1 14 RANGE code*: 	 EamJ(27? ps meg'abon aime) Fl: Slirlng loquency of IWOe (100 s of Hi) 

S 	 (272 ins integraion hee) I E"L~cais ,jm F2: Endng fraiquer.y of sweep (100 s of Hal 
Eui (272 ss integration timeS) 13 1 25 mV Output Is lIffm. T is pe'od in me 

60.HLi mrmf-fl 14 t 250 mV " C:876. C:4321 EA.h digit Contflruve 

jj LmUcwio. iS t 2500 mV tnape lv channt
II I E-zaJiiLangv 23 OPTION coim, 4 dlgls: 0 Ho leve ,,%g 'dge

I 11 21 31 1 25 mV AMD 1 High level tlI1wg edge 
2 12 22 32 t ?.S mV A Tn0gge 2 Low lvefrn,,g edge 
3 13 23 33 1 25 mV D.. Tngger on 11 analog channel 3 Low level. l'&ng edge 
4 14 24 34 1 250 mV I .. Dvild Irlggel on CI 'C' F:6 ,, F:421 Each digit see FIuicfiot Fo 
5 15 25 35 1 2500 mV 2-- Swe' ca 0. bL seqs CI ,owerive channel 

3 CON0170uratIon coup: 	 a Inmer 0 No valkt tlioned 
To record ll couml: . Tnger opton I Period. mi
 

0 High frequency 0- Tngger i'sm teodis 2 Freouency. kH,
 
I Low level AC T abo.e lin
I - agger (high) 3 Tene ,nce previous chenel. ms 
2 lch Closure 2-- Trigger below tori (low) 4 Tne once channel I. ms 
3 High frequency. I6 bit 3 - Trigger on iisag edge 5 Counts on 2 since I. kftrpo(ald 
4 Low level AC, 1S bit 4 .. If ggeWon flig adg 6 Low resoluion frequency. kIt 

To discard counts kfm escemse C Dtevln 7 Coues 
Intrvyas 0 .. MPA Sloege 8 kisrgril countan 2 once I 

Ix (x - 0-4 from abov e) I -. Sona po: 600 bAr 101 OUTpt OPTko 
Discard courts, output frequtm. Hz) 2 - Sora por. 76800 tud 0 OlrOREOeaTWon ir 

2x (, , 0-4 from above) 3 .- Senl' pol. Io C tioni averma6800 baud 0-	 g 

4.12 EJdt.Mf C#J/ / 1f 	 SM1192 or SM1111 Socrilal Module 0n1s CS0VKOy J!"111o OVd¥ 
412 c~ate, NA~n code: 1416 ~uglys Specify sivoiage interval in we' 

Its Ec an WrisofEX CHANsx "iaess Capture all events untl 
In 	 k~rotnwR EX C64AN It each rip 0 - D,45le'forril w'su 1x edges of chartrel 1 

13.14 	 20 TV"f -Thoqu e to"p.~: I -- Seingl ded feu wre 111,999- TeeInory 
I T (coop; -mrtaru anr) 24 Si5 ~ f it c si) - 102 FIUCTIO 
2 E (hmti-al-moneiri) mms CabOf omly too 24 Is *mineld 0 Cherel s181
 
3 K (chvomel.alusiq m,.1- 0e in C befor or Oft cycle
 
4 J (mmnamm an) lmiaa 54e olgiatici 2 Counts
 

IS 	 OW eq,: UA11S: 3 Me sirT 	 26 
0 eeoo Ito Iio (max 60) Bow I representon of ports I. I me'w. mod.
 
I rmflekfInto day (Imw 1440) 0 yls 0. E Itered 10 (02581
m base 

2 hous, Ino yew (me 07) LO6C7f6:
 

20 OWs Sur Eacht ao c m f e Pert Re4u @Nsobee 2 convleed to 10
 
0 Set low I Ictses igth. 0 WidhAtes kw maed
 
I Set high 2? OPrVGAa Podea:
 
z Toggle caf "naf
 
3 Pulse I m Duraion on 1 100
 
4 Pute 0Ome subsequent .2 333
 
S Pulse tooms Pube Part 13 I0
 
* Pulse I eWc. Cormmeria code 34 I 
7 Conitgur a outlpul .0 Oup peio onmicrosends * STANDARD IN OSO 0 
1 Conf lgue as WOW a . I Output qncy Ii I STANDARD IN OS 0.2 
I Leave ellore 

http:EX-OEL.SE


PROCESSING INSTRUCTIONS 
'A41111= 	 PARABUM S 

MS]L_DE= 01: 02: S. hiSLD1ESCFMIH Of: 02. 83 04: 05: o0: 07: 08: 0:
 
30 Z.F F EXP z 53 A* X,1 SIRT LOC A a' A2 92 A3 83 Ad Rd
 

Z.X X Z S4 BLOCKM3VE NO VALS LOC STEP OLO, STEP 
.32Z.Z.1 Z '! POLYNOMIAL REPS X FIX) CO CI C? C3 C4 CS 
33 Z.XY X Y 2 56 SAT VP TEMP wP
 
34 Z.X.F X F Z 5- WV8T.VP PRESSURE 06 TEa' I TEMP VIP
 
35 Z-X.Y X Y Z 58 LPFILTER REPS X FIX) IN
 
3r. Z.X.Y X Y Z 59 X(IX) REPS X MUtT
 
3. Z-X-F X F Z I GA FFT LOGI ls3/ O'PT4IO1w LOGs (BIPAVG) MVLOC MULT 
36 Z.XtY X Y Z 6' INOIR MOVE SOURCE DESTON
 
3? Z-SORT(X) Z PARA EXTN ff8prarners.doe l hewmtat63oAows)
X bi 1 

4" Z-LN(X) X Z
 
-ZEXPjX) x z4" Z.11X x • am . DE.SCiRIFI]C t Option Codes
 
43 Z-ACS(X) X z A9 50 
 I1X411/N: 6.1 PARAMETERS 114:
 
44 Z.FRACI(X) • fi'l #an
X Soe sposal ma or at Following Inst 07
 
45 Z.XMOOF X F 
 loc 	 ux Rr IDs a Phone No, I dg at a ame 

A.T Z.X X• 	 sspsaU s rml}we Io, uuard 32 Between RF ID(sg 
Zs Z.SINX) X Z loc of na ac mm &Is.m.1 72 owon AT & DC112 No
 

a9 SPA MAX SWATH ISTLOC MAX 'n OP "ION code 13 To end
 
t 

5fl$ni SPASPA MINAVN IST LOG UINt Ox Pow.. Sptcla 	 Fomowing Inst 98 (256 C awsce" hu)SWATHSWATH ISTLOC AMIN 1 Pv Be 10 vilui of ASCII Characner (1,99)51 SPA AVG SWATH ISTLOC AVG I0 	 Real a I0agnwy
2w 	 MaVgudo and Phase 00To end 

I = 0 No laps
 
FisFmd D*W 
 XYndZ emInpLoceons I Tper 	 I1STANDARD IN 0510 2 

OUTPUT PROCESSING INSTRUCTIONS 
EABAMEMM PAAWIER
 

mT-L.DESC Of: 02: 03: ML.DSC. 0: 0: 0*! 04: 05: 01: 
 0?r:
 
70 SAMPLE REPS LOC " H,ZIOGRAM REPS gINS frORMt BSEL LOC WVLOG? LOWUM HIGHLAW
 
7% AVERAGE REPs LOC ;( W VECTOR REPS OUTISENt WSf WDIV
 
72 TOTAUZE REPS LOC REAL 7T0 OPT t
 
73 MAXIMIZE REPS TUEt LOC 11 RESOLUTION OPTIOf
 
'4 MINIMIZE REPS TWEt LOC *9 SMP1LON MM REPS LOG (l fllow kw 73 or 74)
 

PC STOE AREA AREAt LOC) 
8" STD OEV REPS LOC 

1 Option Codes 
1INW-DESCRIPMN 	 I;- OUTput'SENsa t"pe -ode: '1 OPTION code: 

73.74 rWE of m or om/n: 	 Ox Avg WS. V mag. V O. SO d 0 Low rewhiton 
00 Mailmen value only in Avg WS. V d,. SC di I Hlaghresoluton 
01 Wrih Seccnds 2z Avg WS. V do P' AREA codes: 
10 With How.Mnu.l 3a Avg V do. SO d I Fonal Sloage I 
II With Houw-Moute. Seconds a - 0 Polar lpeed & diI.Ceton) 2 Funl Stoage 2 

75 FOR 	 codes: x . I Orthogonal(Ewt ANorth) 3 input Stotage
 
0 Open form (data beyond I? OPTION codee:
 

ban~l is Included) 	 m33t Seonds 
I 	 Closed lorn (date beyond soon Hour %.e
 

lriit In secludedl) zm2x NouwrlinsA.. 2400 a oatinght
 
WV LCCa ,.: 	 ltOx Day 

6 frequency dmstrtAun 	 a2uz Day. Pr*vow day n oladlght
 
I333 Yew
 

U) . no Q4u . ag. 110 - Day. .uu lHoDa 

PROGRAM CONTROL INSTRUCTIONS 
Of: w3: St: 06: f 9 SIM: 87: OS: 04: U: 00: f7. 0: 

83 FCASE<F F CowYAhla go IUFAGPORT OPTrOYI COMULIPN 
85 LABEL quO $UM fll o. f vr as s allo *var. 02 U TIF .**T MO MT Im) COAMWI 

n mwC78C2J 93 BEGN CASE CASE LOC
 
88 00 COMMA94t 9ELSE
 
87 LOOP DELAY COUNT 95 END
 
88 OFXc-.Y X COMPT y cOMMAW t 96 SERIALOUT OPTIONt 
89 FX<=> F X COWPt F COAVI 1.97 T.7TELE oPNrq nAG LAII'SEC F.DELSEC NOTRYS SDELfMi MYLOIC
 
90 LOOPINDEX STEP 96 SENOCHAR OPTION?
 

F II'lied D@WXYwndZmKg Laosonme 

t Option Codes 
omM-a 68.1119 so": em 	 07covre 	 96SI d m.OP7 	 OPTION msee63-2 010MAI. eme : 	 I X. 3- F 00 Tlp. S2Lac blacks 0z AF 

0 Oofiwwof I X* Y Xv F Of Ta*. alnedte tt In DIRECT 
Pgo Towe 3 y X It F Addreed Prml Devco Re OCt12 

., mo Cal Sbui 4 X- Y X- F In Prntai ASCII a. Ba dRafC 
10-10 Sal A" 0-9 high to Ceifwra fed1led ASCI6II 

S20-29 get lfg 0.9 low 1' nN l (17 ISsbloe by Iagl 63) 

0 	 ThenI Do e0 Is gh Pun Erlied fare DeovdcforM o A=,avaWl 
31 EaN Loop I true 2 Is I ag 5 " low s Prwiable ASCII In Addreed P Devic 
32 EvilLpNfflalse' Do 9 part a a high S- Comma d weltd A 4N Pin Em Prne41-48 set Pa 1.1 hgh Sx o 0pan a is bw ex Swry FWW Sw to I Bw ooC5146 set l Parts can be wdeed Bamod Fud e Raft ibteSed Wet 3C$5-58 S8t P011 1-4 toW a., Bared Rate Code (66 Ishio.5mdb0 k1. 63) 
6148 Togle Pon 1.8 wo*hC (..1 7N Sowag Modu e. adiffs N (1,6)
 
71-76 Puke Pool 1-6 60 O e Funa Sloge Arett --


Parts can be nkbdeud FLAG DESC41TNS: ide salet 
 det np) RAW ATCO 

61 0w Fnd Sorage A#e 1 0 300 

14 ae lag (AU Data in Acloe Area) 1 1200 

2 ow0 

with C () 	 0 Ou lag 

* STANDARD IN 0S0)-0 	 9 kml'oed frOCm Sag tj kno " only 3 6w 
ISTANDARD IN OSI. 



I", ERROR CODES
 

3-- Program Table full 27 IF CASE without BEGIN CASE 
4 --Intermediate Storage full 30 'IFsand/or LOOPS nested too deep 
5 --Final Storage Area 2 not allocated 31 SUBROUTINES nested too deep 
8 CR10 was reset by watch dog timer 40 --Instruction does not exist 
9 --Insufficient Input Storage 41 Incorrect Execution Interval 

11 Attempt to allocate unavailable storage 60 --Insutficienl Input Storage for FFT 
20 Subroutine encountered before necessary END 61 Burst Measurement Scan Rate too Short 
21 -- END without IF,LOOP. or SUBROUTINE 
22 -- Missing END "D Mode Errors 
23 Nonexistent SUBROUTINE 96 Device not connected 
24 ELSE in SUBROUTINE without IF 97 .- Time out on tape read 
25 ELSE without IF 98 Uncorreclable errors on tape read 
26 EXIT LOOP without LOOP 99 Wrong file type or editor error 

DAY OF YEAR CALENDAR 

1 2 3 4 1 1 7 8 110 11 12 13 14 IS 16 it I sI 0 21 22 23 242 5 27 2 2 10 3I 

JAN 1 2 3 4 5 6 1 0 9 10 I 12 13 14 IS 16 17 1 19 20 21 22 23 24 25 26 27 20 29 30 31 

FEB 32 33 34 35 36 3? 38 39 40 41 42 43 44 45 46 47 48 49 50 SI 52 53 54 55 56 5? 58 , 60 

MAR 60 61 r:, r1 1.4 F-1 cr r,' ?.n. 7-........ 1 .. ' 1- P - . 1 ' . V 


APR 91 W 9 94 9'. , 9i '0or -P.' ...- n:.... .- .. . . 

MAY 171 1?' f.3 1;'4 kI If 2 ! 1F 2 1 1 1 ' .1 1' 1. ''. L"f. . . . . .444. . . . . . . . 

JUN 152 153 t54 15. 1. I. 1. It58 15,1 If . I6 Icp 16. I-i '(4I #j ., fq 1 -'4 " 

JUL 107 183 184 185 t. IP AIx ia I0 191 19? -! 194 1 9s'-.' ,'; 0 . ' 4:" ; ,', ' ,a......... ..
IP q ' 

AUG 213 214 215 17 218 P19 220 221 227 223 27'4 7 25 7 2:2' 7 . '1 4 1 2 " :-41 :1216 2' ,' I 1 '1- 1 71 4: 

245 24? 249 251 I55 %'P '1 :2SEP 244 246 248 250 252 251 54 2 5 2 5 1I 21 2 gr,." u ;.1 7.r.1' , -r' :.&:-27 pp ;2-. 

OCT 274 275 276 277 278 280 262 284 2 2882 IO "9' P" 97 ?q 1',3 ', 1C1 VI4 279 281 283 225 Pet8' IF4',1 l PlV , 2"'. ')' IT 

NOV 305 306 307 306 309 310 311 312 313 314 315 316 31? 1l1i319 32X I.'" '17 ?:-11?4 "17. 12, '127 I28 17. '1Vw '1'1 117 111 114 

DEC 335 336 337 339 339 340 341 342 343 344 345 346 34147 4 349 35 '' .5; '1 ' 5.155 3'.51.1 .15?351 3,. '1is'. ',, 

Add I Ioed vlrs dunrg Ia yews4 


JCAMPBELL SCIENTIFICs INC. 
P.O. 9ox 551 9525 41st Avenue College Road/Sutton Bonlngton 
Logan, UT 84321 Edmonton. Alberta T6E 5X7 Loughborough. LE12 SRA 
Phone (90t)7532342 CANADA ENGLAND 

TL.X 453058 Phone (403) 461 51so Phone 01144509572516 
FAX 801.752.32 TLX 037.2966 (EDMI TLX 94018393 (CAMP G) -

FAX 4034 50 2531 FAX 0f14450964926 

Copyight0 197. 1909 Pint1OedO sMO 
Coalibel Serwildc. In 

http:801.752.32
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FROWN : C1STANA SSO
 
DATALOGGER: Ch-l
 
EO DATE : 1-29-59
 
bAUD RATE : 300
 
FHONE I 


I 

01: 60 


01: P11 

01: I 

02: 1 

03: I 

04: 1 

05: 1 

0O: 0 


02: P12 

01: 1 

02: 2 

03: 1 

04: 1 

U5: 2 

0: 1 

07: 0 


03: P11 

01: I 

02: 3 

03: 1 

04: 3 

05: 1 

06: 0 


04: PI 

5: I 

02: 3 

03: i 

04: 4 

05: 128.04 

0.& 0 


0s: P4 

01:1 

02:. 5 

03: 9 

04: 2 

05: 5 

06: 1000 

(I7: 5 


.:0499 

i,5:
0 


: 712-885-33oo
 

Table 1Prograes
 
Sec. Execution Interval
 

Tesp 107 Probe
 
Rep
 
INChan
 
Excite all reps w/Elchan 1
 
Lac :AIR TEMIP 1
 
Hult
 
Offset
 

RH 207 Probe
 
Rep
 
INCthan
 
Excite all reps N/Elchan 1
 
Teaperature Loc AIR TENP
 
Loc [:HUMIDITY I
 
fult
 
Offset
 

Teap 107 Probe
 
Rep
 
INChan
 
Excite IIIreps wtElchan !
 
Lac :SOIL TEJP]
 
,uIt
 
Offset
 

Volt BSE)
 
Rep
 
25 iVslc Range
 
JH than
 
Loc [:EFI:NIa2mI
 
hult
 
qffset
 

Excite,DelayVolt(SE)
 
Rep
 
2500 aV Alan Sknge
 
INChan
 
Excite all reps uIlchan 2
 
Delay lunits .Olsec)
 
ivExcitation
 
Loc I:KIND DIR I
 
hult
 
offset
 



Page 2 Table I
 

06: P3 

01: I 

0?: 1 

03: 2 

04: L 

05: .0133 

06: .447 


07: P3 

01: 1 

02: 2 

03: 2 

04: 7 

05: 1 

06: 0 


03: P89 

01: 4 

02: 4 

03: 0 

04: 30 


09: P30 

01: 0 

02: 0 

0": 4 


10: pi5 


II:PV7 


01: 4 

02: .06 

03:6 


12: 	 PI7 

0!: i 

02: .001 

01: 9 


13: P92 

01: 0 

02: 60 

03: 10 


14: Pb0 

01: 1 

02: 11• 


15: P77 

01: 110 


16: P7I 

01: 4 
02: 1 


Pulse
 
Rep 
Pulse !nput Chan 
Switch closure 
Loc [:NSPD=&us 3 
mult 
Offset 

Pulse
 
Rep
 
Pulse input Chan
 
Switch c~osure
 
Loc l:RA1N=mm I 
Kuit 
Offset
 

IfI(:IF
 
1 Lac EFD:lia'2
 
(
 
F
 
Then Do
 

2:F
 
F
 
Exponent of 10
 
1 Lac [:EFD:WlA^21
 

End
 

1=1*F
 

1 Lac EFD:MIaA2 
F
 
Z Lac :ED:kJI/a^2
 

Z,1iF
 
I Lac ED:kJiaA2
 
F
 
1Lo l:EDcfJIs^21
 

H4 tide is
 
ainutes into a
 
ainute interval
 
Set hiqh Flaq 0 (output)
 

Set Active Storage Area
 
Final Storage Area I
 
Array IIor locatin
 

Real list
 
Day,Hour-hinute
 

Average
 
Reps
 
Loc AIR 1EMP
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17: P76 

01: 1 

02: 0 

0!. 6 

04: 5 


19: P72 

01: 2 

02: 7 


19: P 


2 

01:60 


01: P92 

01: 0 

92: 144 

03: 10 


62: P73 

01: 3 

02: 0 

03: ! 


63: P74 

01: 3 

u2: 0 

03: 1 


04: P71 

51: 1 

02: 1 


05: P73 

01: 1 

62: 10 

63: 6 


06: F56 


01: 

02:11 


07: P6 

01: 2 

02: i. 

03: 12 


49: 	 P30 

,1:1 


.: 2 

03: 13 


Table I
 

Wind Vector
 
Rep
 
WS, Mag, Dir, SD (Polar Sensor)
 
Wind Speed/East tac NSPD=I/s
 
kind Direction/North Loc WIND DIR
 

Totalize
 
Reps
 
Loc RAN=Nma
 

End Table I
 

Tible 2 Programs
 
.Sec. Execution Interval
 

I 	tiae is
 
tinutes into a
 
&irute interval
 
Set hiqh Flig 0 (output)
 

halzim:e 
Reps
 
Value only
 
Loc AIR TEMP
 

Minimize
 

Reps
 
Value only
 
Luc AIR TENP
 

Average
 
Reps
 
Loc AIR TEhP
 

ha.iaize
 
Rep 
Value with Mr-Nin
 
Lo kSPD:a/s
 

Saturation Vapor Pressure
 
taperature Loc AIR TEMP
 
Lc N:SAT VP 3
 

laXt
 
1 Lac HUflIDITY
 
Y Lac SAT VP
 
2 LaL1RHI o SVPj
 

Z=F
 
F
 

Exponent of 10
 
1 Loc L:100.o0 
 I
 

http:L:100.o0
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09: P38 

01: 12 

02: 13 

03: 14 


10: P35 

01: 11 

02: 14 

07: 15 


II: P71 

01: 2 

02: 14 


12: P72 

01:1 

02: 7 


13: P72 

l:I 


02: 9 


14: P1.) 

01: 19 


15: P70 

01: 1 

02: 19 


16: P 


* 3 


01: P 


f A 

01: 20 

02: 44 

0: 0 


C 

0!: 0 

02: 0 


Table 2
 

1=1/Y 
1 Loc PHI * SVP 
Y Loc 100.00 
1 Loc [:YAP PRESS] 

Z:I-Y
 
XLoc SAT VP
 
Y Lac YAP PRESS
 
2 Loc [:VP DEFIC I
 

Average
 
Reps
 
Lac YAP PRESS
 

Totalize
 
Rep
 
Lac RAIN:m
 

Totalize
 
Rep
 
Lec ED=MJ/ "2
 

Battery Voltage
 
Lac 1:6ATT VOLT)
 

Sasple
 
Reps
 
Lec BAIT VOLT
 

End Table 2
 

Table 3 Subroutines
 

End TabJ,1
3
 

hade 10 heaory Allocation
 
Input Locations
 
Intermediate Locations
 
Final Storage Area 2
 

flode 12 Security
 
LOCK I
 
LOCK 2
 

03:0 .LOK 3
 



F',, 5 Input Location Assignsents (with CoamentsJ: 

Key:
 

T:Jable Nuaber 
E:Edntry Suabir 
L:Locatiun humber
 

T: E: L:
 
1: 1: 1: Loc [:AIR 1EMF I 
1: 2: 2: Lcc (:HUMIDITy I 
1: 3: 1: Loc (:S0IL TENPI 
I: 4: 4: Loc [:EFD=:/i^21
 
1: 9: 4: Z Loc I:EFD=W/ue" 
1: 5: 5: Lac [UWIND DIR )
 
1: 6: 1: Loc [:HSPD=a/s I 
I: 7: 7: Loc [:RAIN=-m I
 
I: I1: 6: Z Lc [:ED:kJIm^2) 
1: 12: 9: 1 Lo [:ED:MJ/'2] 
2: L: ]I: Loc (:SAT VP I
 
2: 7: 12: ZLoc [:RHZ # SvP] 
2: 8: 13: 2 Loc 1:100.00 ) 
2: 9: 14: 1 LcC (:VP PRESS] 
2: 10: 
1 : 2 Loc :VP DEFIC I 
2: 14: 19: toC (:BAIT VOLT] 

http:1:100.00


Pae6Input Location UWE~2: 

1:A!R TEMIP 
i.:HUflIDITY 
3r:SDIL TE.F 

S:NSPDXA/s 
7:RAIN-as 
B:ED:kJ/al-? 

11:50T vp 
INK~H i SVP 
13:100.00 

l, 

17: 
Is:-----

40EF[:W/Al 
5:W114D DIR 

9:ED~hJ/aA2& 
10: -----

I4:VAP PR~ESS 
15:VP DEFIC 

19:B1ATT VLi 
20: 



Procedure 	for Loading a programme into the SM192 

1. 	 Develope a program on a Computer using EDLOG 

Equipment -

IBM Compatible Computer 
SM192 Storage Module 
SM192 Interface Cable 

2. Connect SM192 to Computer Communication Port (Serial). 
3. 	Reset SM192 

A) Start SMCOM 
B) Select Comm Port being used (Comm 2 on lab Computer) 
C) Answer Question on SM232 or 232A 'N' (NO) 
D) Give a Root file name. 'SMTEST' was used 

1. Carriage Return is needed Here
 
E) Enter 'T' for terminal emulator
 
F) Enter '1248K' to clear the module
 

1.The module responds with a series of +'s 
and -'s. The module tests its memory by 
writing to memory, then reading all'locations. 
'+'indicates the writing phase and each '+' 
corresponds to a memory chip. If there are 6 

memory chips, there will be 6 pluses. The 
'-'indicates reading and will again show one 
'-' for each IC read. 

G) 	 Enter 1OOE to test the internal Battery. 
1= Good, 0= Bad 

H) Enter 'Ctrl-' to return to the menu. 
4. Select 'D' to store a DLD file in the SM192. 
5. 'S60' 	was used here 

A. The 	Program is loaded into the SM192 
6. Enter 'Q' 	to quit. 



Procedure for Loading a program from the SM192 to the 
CR10 using the CR10KD. 

Equipment:
 
CR10 Datalogger
 
CR10KD Keyboard
 
SM192 Storage Module
 
SM12 Interface Cable
 

1. 	Connect CR10, CR10KD, and SM192. 
NOTE: 	 The keyboard may respond with 'HELLO' or 

random number. 

2. 	Enter *D [13:00] 
3. 	Enter 71 [13:71] (addresses SM192 #1) 

A) Enter A [71:00] 
4. 	Enter 21 [71:21] (addresses program #1) 

A) Enter A [71:21] 
B) After loading program, LCD responas with [13:0000] 

5. 	 Set time and Date in the usual manner. (*5 mode) 
A. 	*5A [05:00] 
B. 	 Enter year, [05:90], Enter A [05:000] 
C. 	Enter Julian Day [05:291], Enter A [05:0000] 
D. 	 Enter (HH MM SS or HH MM ) [05:1101] 

Enter [:1 1:01:xx] 
6. 	Enter *0 [LOG12] 

A. 	 Datalogger is now operationl. 
B. 	 Disconnect CR10KD. 



Taody 102 operations 

Procedure for Loading a program from the SM192 to 

the CR10 using a Tandy 102 Lap top Computer. 

Equipment: 
CR10 Datalogger 
SM192 Storage Module 
SC32A Interface 
SC12 Interface Cable 

1. 	Connect the Tandy RS232 port to the SC32A. Connect 

the SC32A to Cr10 and the SM192. Power up. 

2. 	From the Tandy main menu select TELCOM. 

3. 	Select F4 (TERM) 
A. 	 Press enter until Tandy resoponds with a* 

4. 	Enter 7H Display changes to > (Greater than) 

5. 	Enter *D Display shows 13:00 

6. 	Enter 71A Display shows 71:00 
7. 	Enter 21A Display shows program loading
 

upon Completion, Display shows >
 

8. 	Set Data and time in *5 mode. 
A. 	 *5A 
B. 	 Enter (year) A. 
C. 	 Enter (julian day) A. 
D. 	Enter (time) A. 

9. 	Enter *0 
10. 	Disconnect SC232 from CR10 and SM192.
 

(CR10 aid SM192 remain connected)
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Group Calibration of Silicon Cell Pyranometers for Use in an Automated Network* 

K. G. HUBARD AND J. SCIIMIDr
L. A. ACEVES-NAVARRO, 

Centerfor Agricultural Afeteorology and Climaology Institute o..4grctiuhurc and Natural Resources,
 

Univrrsit) of Nebraska. Lincoln, Nebraska
 

30 October 1987 and 21 March 1988 

ABSTRACT 

Techniques for simultaneously calibrating anumber of pyrano:ct, rs for use with automatcd wrather stations 

are examined. The procedure involves taking data from an EpplcN precision spec.-al pyranometcr and from up 

to I I LI-COR pyranometers using a specially built sensor plate. Rcsults of a group calibration of six pyranometers 

lines *ere determined for full.scale (5-960
given. Three best-t

using 10-minute data over a 3-day period are 
)datsets. The full-scale calibration technique

and midrank (400-800 W m ­
-
W m-2).midscale (300-650 W m ') 

m in all cases. 
proved most useful, resulting in a standard eror ofesuimate of les than 20 W 

1.Background 


Pyranometers are sersors that measure the solarta-
diation received from the hemisphere t which they 
are exposed. When installed facing up in a horizontal 
plane tangent to the earth's surface, they measure the 
total incoming shortwave radiation from the sun and 
sky. The Eppley' Precision Spectral Pyranometer (180 
pyrheliometer) ;'the operational standard for solar ra-
diation measurements inthe United States (Houghton 

1985). As the use of automatic weather stations in state 
more widespread,and research networks has become 

less expensive pyranometers have often been employed. 
A silicon cell pyranometer manufactured by LI-COR 
is used in Nebraska's Automated Weather Data Net-
work (AWDN) (Hubbard et al. 1983). Even though 
these pyranometers are reasonably accurate, they must 

pyrano-be periodically calibrated against a standard 
meter, in this case an Eppley Precision Spectral Pyr-
anometer (PSP). 

Calibration is defined as the operation of making, 
or checking a scale so that the reading ofan instrument 

nsystem cor measurement sytmconforms to an accepted stan­

dard. The instrument may be calibrated against a pi-
mary standard, but a secondary standard is often em-

Mention of manufacturer's name does not imply endorsement 

of aproduct over those offered by other manufacturers but ismerely 

provided for the convenience of the reader. 

Nebraska Apicul-
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ployed when it is suffliciently accurate and more con­

the Eppley Precision Spectral
venient. Although 
Pyranometer (PSP) is a secondary standard, it is widely 
accepted as a standard against which other pyrano­
meters are calibrated (Unwin 1980). 

AWDN calibration is now performed at least once 
a year, although there is no clear recommendation of 

a standard calibration schedule in the literature. Pre­
vious quality control procedures in use for AWDN 
identified when a pyranometer showed significant de­

viations from those at surrounding stations. This in­
volved estimating the hourly solar radiation at the sta­
tion bing checked by a weighted interpolation tech­
nique (based on inverse distance from the station). 
When the average difference between the estimated and 
measured values exceeded a preselected threshold, the 
pyranometer in use at the station would be recalibrated. 
A quality control procedure automatically sets the 
nighttime values from the pyranometer to zero. Fre­
quent calibration, however, will eliminate significant 
deviations and, therefore, the question of which sensor 
is responsible for observed differences. It is our con­
tention that calibration should be performed on a 

schedule that precludes taking questionable data. Based 
on our experience with AWDN, one year is the longest 

between calibrations.that should transpireperiod 
Current calibration procedures developed for use with 
AWDN pyranometers are discussed in this paper. 

2. Calibration proceteure 

The introduction in the United States of automated 

meteorological stations for agricultural purposes is so 

recent that information about the appropriate calibra­

tion procedure is scarce and undefined, although some 
guidelines for solar radiation calibration are presented 
by Bahn and Nakos (1979). 
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Staff members at the Center for Agricultural Mete. 
orology and Climatology (CAMaC) at the University 
of Nebraska-Lincoln have developed a calibration 
procedure for silicon cell pyranometers. This proce-
dure, which may be useful in other existing and/or
future Automated Weather Data Networks (AWDN), 
can be described as follows: 

a. Equipment and materials 

1)Data logger (model CR2 IX from Campbell Sci-
entific Inc.) with capacity for simultaneously recording 
up to 16 pyranometers. 

2) Eppley PSP (the standard). 

3) Silicon cell pyranometers (to be calibrated), 

4) Aluminum plate with predrilled holes to set the 


Eppley and silicon pyranometers; the current plate has 

capacity for I I LI-COR pyranometers. 

The leveled aluminum plate with pyranometers at-

tached is shown in Fig. 1. 


The equipment isset up at alocation where there is 
no chance of shadowing from surrounding buildings 
or trees, in our case, on the roof ofa building. A bubble 
level on the aluminum plate serves to check the level 
of the pyranometers during calibration in the same 
fashion as leveling fixtures used at field sites. All lead 
wires are connected to the CR21 X data logger, which 
was programmed to take readings every minute; 10­
minute average readings were recorded. All readings 
were recorded as an average flux density (W m-2).
The calibration was carried out over a 3-day period;
depending on day length and sky conditions, this period 
may require adjustment so that 50-100 clear sky data 
points are acquired for the linear regression. A station 
in the network takes data 24 hours per day: however, 
during calibration, only readings from sunrise to sunset 
are used. During the night the sensois both record zero, 

AND OU'I-ANIC 1 IcIINOI OGY 'VoilMi 5 

so ihat these values are eliminated prior to running the 
rep-cssion. 

b. Dataanalysis 
1he data collected are analyzed using rcgrcssion

analysis techniques, setting as the independent" vari­
ables the values from the silicon cell pyranometer and 

the "dependent" variables the value from the secondary 
standard. The analysis is performed individually for 
each sensor. The resulting regression equation, with 
coelficients for slope and intercept, is then taken as the 
.'current" calibration for use when :he sensors are 
placed at a field site. This linear regression is justified 
because the signals from the pyranometer rise and fall 
linearly w&ith the signal from the standard. The linearity 
can be checked by examining the regression coefficients 
to ensure that they approach unity. 

Ihe meteorological predictor and predictand view 
of regression analysis (Panofsky and Brier 1968) has 
been employed. The known variable (predictor) at a 
weather station i' the signal from the silicon cell pyr­
anumeter, and the unknown variable (predictand) is 
the solar energy that would be measured by an lppley 
PSI' if it %%ere pres,nt. Calibration in this case can be 
thought of as a matter of determining how to predict 
what an Eppley PSP would measure based on what a 
silicon p)ranometer is measuring. 'Iherefore: 

." a + bx, (I)
where "is the predicted solar radiation of the standard 
(Epplev PSP); x is the sensor signal from pyranometer 
being calibrated; and a, b are the intercept and slope,
respectively, of the regression line. The intercept and 
slope in ( I)will correct linear systematic error occurring
in the pyranometer being calibrated. 

The degree to which data scatter about the regressicr 
line indicates the impact that random differences, and 
possibly nonlinear systematic differences between sen­
sors, ma-.'have. A measure of this scatter isthe standard 
error of estimate (SE) 

A (y-
SE= V (2) 

where '2is the standard error of estimate; v is the 
measurements from the standard (Eppley PSP!, and 
N is the number of observations employed.

If two lines are drawn parallel to the regression line, 
one at aperpendicular displacement +SE above it and 
another at -SE below it; then (if the scatter is normally 
disiributed about the regression line) approximately

*:..68% of all measurements will fall between the two lines.
 
When the displacements are ±2SE and ±3SE, then the
 
numbir of points falling between the corresponding'
 

FIG. I. Aluminum plate used for calibration ,%ith tUppk> 'Sl' and lies % Ill Ie approximately 95, and 9911, respectively.

scen Li-Cor silicon p)ranomciers mounted in piace The a-,sumption of normal scaller has not beeui velihed
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in this case and may not be justified if significant non­
lincaritics are preset in the data. 
 "
 

The error associated with a specific measurement is

the difference between the measured value and the - *"
 

"true" value of the quantity being measured. Errors -. t. 
 /
can be systematic and/or random in nature. Systematic E e' 
errors are those "relatively constant errors" caused by -
sensitivity shift and nonlinearities that have not been "" c.-.
 
accounted for. In this experiment, systematic error be-
 ." 
tween a network sensor and a standard should be ex- 1.
 
pected. The goal is to use statistical procedures to de- C..,,

termine coefficients that can be used in minimizing 'A
 
this error. By employing the new coefficients, the ma- 'E.
 
jority of systematic error can be eliminated. The re- J ­
maining unexplained deviation or error, is assumed to
 
be randomly distibuted, and the laws of probability 
 , ' 
apply. .. _. ...... 

3. Results 

FIG. 2. J Prcal .caiter plot showing the data pairs from the Eppley
Values of a calibration experiment performed in and Ll-COR pyranometer (03719) and the best.fit line. 

Lincoln, Nebraska, consisting of data from six LI-COR
silicon pyranometers and the corresponding standard all sensor plots for this calibration period, cannot yet(Eppley), will be used to illustrate the analytical pro- be explained, and further testing of the sensor is
cedure. The dataset was collected in May 1986, and planned to determine its source.

consists of 82 values of solar radiation for each sensor, 
 Cerni and Foster (1962) suggest that increased ac­collected on 3 consecutive days under clear sky con- curacy in the calibration procedure may be rcali7ed byditions: readings ranged from 5 to 960 W m- 2 (oh- refinement in the calibration methodology. Accordingviously, readings between sunset and sunrise must be to them. if calibration includes samples from near zeroeliminated prior to the analysis). A linear regression and near full scale only, the error in subsequent read­analysis was performed using the full scale explored in ings isusually greatest at the center of the measurementthe experiment: i.e., the total dataset of 82 values, range. However, if calibration ismade with values nearTable I shows the statistical parameters determined one-third and two-thirds of full scale, then the error isby the regression analysis-intercept, slope, regression distributed in such a way that a definite error will becoefficient, and standard error of estirnate-for each found at both zero and full scale. Errors on measure­of the six sensors. The coefficients a and h are employed ments that fall close to one-third and two-thirds of fullin (I) to minimize systematic error. Equations using scale will be near zero. Another advantage they attri­these coefficients will be referred to as the full-range bute to the midscale calibration is that error due toequations. A scatter plot showing how the data pairs nonlinearity is zero at the points where the greater pro­from the Eppley PSP and the first silicon pyranometer portion of measurements fall.(#3719) compare is shown in Fig. 2. The points lie Table 2 shows the same statistical parameters pre­very near the regression line except in the 400-500 W sented in Table I but, in this case, using only thosem-2 range. The larger scatter in this range, present in values of solar radiation ranging from 300 to 650 (W 

TAII r 2. lnterc pi (a). slope ( i),reprisinn ")efficient (r). standardTAnt r I. Interep (a), slope (h). rrgrrmsinn co fficient (t). tandard error of eslimate (61"for six different pyranomeler in acalihratinnerror orestimate (S') for six diflerent pyranometers in acalibration experiment using ,olar radiation values ranging from one.third toexperiment using the full scale of radiation values. two-thirds of the full scale. 

Sentor SE Sentir 
r (W m") I.) a h r (W 

SI. 
m")

I.), a b 

3719 17.80 1.080 0.99R 1t.. 3711) -5 29 1.060 0 960 2R.53139 8.74 0.964 0999 16.9 3119 146(.0 0938 0970 2492f(18-8012 14.23 1.004 0.999 I.5 200R-1"l 2 5 30 0QR2 0967 25.93893 17.07 1.059 0.999 16.5 399J1 045 1.035 0970 24.74484 22.83 1.028 0.999 15, 21.44494 -10Q2 1.016 1)977272 16.55 0.991 0.998 17.6 7272 14 19 0.944 0.967 25.R 

61
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T.BLE 3. Standard error of estimate (W/m) for the equations lAm I 5. As in Table 3, except for ranking experimcnt.derived when applied in different ranges of data. 

All data Midrank dataMidsale dataAll data (3004-650 W m-'). Full-range Midrank Full-range Midrank 
Full-range Midscale Se~aior eq. eq. eqFull-range Midscalt I'D - " eq(W m 2) (W m (W m') (W m")Sensor eq. eq. eq.I.D. (W m-) (W m eq.- 1) (W m "1) (Wm "1) 3739 18.3 27.2 25.0 23.9 

3739 18.3 19.3 28.7 28.5
3119 16.9 20.7 26.9 24.92008-8012 18.5 21.0 27.3 25.93893 16.5 18.6 25.5 24.7 
4484 15.8 17.0 22.3 21.47272 17.6 23.4 27.1 25.8 

m- 2 ), corresponding to one-third to two-thirds of the
full scale of data collected. This table shows a set of
regression equations that differ from those presented
in Table 1, because a subset ofthe same data was used,
resulting in a slightly difierent best fit. Equations using
these coefficients will be called midscale equations, 

A meaningful comparison of the accuracy of the two 
equations can only be made by applying them iden­
tically, i.e., to the same dataset. Table 3 shows how the 
two equations (full-scale and midscale) compare whenall data are used and again when only midscale data 
are used. 

In general, the midscale equations produced Stan-
dard errors of estimate only slightly lower than did the 
full-range equations in the case of midscale data. The 
full-range equation outperformed the midscale equa-
tion by as much as 5 W m- 2 (sensor 7272) when all
data were used. The slight gain in accuracy in themidscale data range by using the midscale equations
did not seem reason enough to recommend using the
midscale calibration technique.

It was decided to rank the calibration measurements 
(by the Eppley PSP values) and repeat the experiment
using only those values found in the middle one-third 
of all data points. The data values in this subgroupranged from 400 to 800 W m -2.Results of this analysis 
are shown in Table 4. Equations formed from the coef-
ficients in Table 4 will be called midrank equations, 

TABLE 4. As in Table I, except for the values that rank in themiddleone-thirdofalldatapoints(approjmately 400_800Wm-,). 

SensorI.D. SEa b r (W " ) 
3739 22.20 1.013 0.977 23.9 
3119 58.82 0.868 0.985 19.2200-8012 52.74 0.909 0980
3893 41.83 0.966 0.985 

22.4 
19.4 

4484 35.62 0.939 0.989 16.27272 54.13 0.884 0.984 19.9 

3119 16.9 37.6 23.52008-8012 18.5 37.7 19.326.3 22.4
3893 16.5 33.4 22.4 19.444R4 15.8 32.8 19.6 16.27272 17.6 39.4 24.1 19.9 

The full-range and midrank equations were tested 
in the same manner as before, and the results are showninrTable 5. The disparity between the two equations 
was greater in this case. For instance, the SE for the
midrank equation is more than double that of the full­
range equation in the case of all data. The midrank 
equation outperforms the full-range equation by more 
than 4 W m -2 using he midrank data. Thus, the trade­
oil sare larger, but still present. 

4 Conclusions 

A procedure is proposed for calibrating multiple so­
lar radiation sensors simultaneously for Automated 
Weather Data Networks(AWDN), usingadaa logger
and calibration plate. The procedure includes recording
solar radiation in 10-minute intervals over a 3-day pc­
riod under clear sky conditions, or over a longer period
%hen necessary to obtain an equivalent amount ofdata. 

Nighttime values were eliminated prior to statistical
analysis. Silicon cell pyranometers were found to give
SE (standard error of estimates) of less than 20 W m -2
when applied to the full range where a calibrated Eppley
PSP was used as a standard. The SE was generally less
than 30 W m-' for midscale and less than 25 W m-2 
for midrank (middle one-third by ranking)calibration 
techniques.

In contrast to statements ofCerni and Foster (1962),
midscaie calibration resulted in little improvement over
full-range calibration. The midrank calibration tech­
nique performed better over the midrank data thandid the midscale calibration over the midscale data, 
where the full-range equation was used as a reference.But the relative increase in accuracy of the midrank 
equations at the midrange must be weighed against its 
poor performance over the full range of data.Pyranometers should be carefully calibrated accord­
ing to the range in which greatest accuracy is desired.
1 he full-range calibration technique Will bC Utili7ed forsensors in the Ncbaska AWDN because its accuracyis better over the full range of data and nearly as good
in the midrange.

Operationally, the calibrated pyranometers are sam-

Ab
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pled once each minute, and I-hour values are formed. 
This practice should result in even lower errors thanthose, associatedl with IO-minuic data in this calibration 
cxperiment, because with the greater number of sam-pies (60 compared to 10), the variability of the valuefor the period will be less. 
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This manual should help to define an Automated Weather Data Network (AWDN) 
system on a micro-computer. The system can be configured to satisfy the data
 
collection requirements that are set forth. The AWDN system has been used 
successfully since January 1986 at the High Plains Climate Center in the form 
described below. No guarantees however, are made with respect to the use of this
 
software. Problems with the software or documentation should be reported to the 
address shown on the front cover. The design of this system does not accommodate 
the storage of data that is takent on less than a one-minute sampling interval, 
or more than 50 different types of readings from a given station.
 

A. System Requirements.
 

Requirements for the AWDN software involve both hardware and software. The 
minimum system configuration is listed below followed hy optional system hardware 
and software.
 

HARDWARE REQUIREMENTS 

IBM Computer (or Compatible)
 
Hayes modem' (or Compatible)
 
Printer
 
Hard drive (30-70 Mb)
 
Math Coprocessor (Not needed with Microsoft Fortran)
 

SOFTWARE REQUIREMENTS
 

AWDN software
 
IBM Professional Fortran (Version 1.14 or greater)
 

(Microsoft Fortran should work but not fully tested)
 
IBM Professional Editor (or comparable editing tool)
 
IBM DOS (Version 3.1 or greater, Version 3.3 for IBM LAN)
 
Campbell PC208 date logger support software
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HARDWARE (OPTIONAL)
 

External Disk Drives
 
Local Area Network (IBM Token Ring Network has been used)
 
Laser Printer
 
Plotter
 
Optical Drive
 

SOFTWARE (OPTIONAL)
 

Plotting package for Fortran (eg. Plot;88 software by
 
Plotworks Inc.)
 

Mapping Packages (eg. Surfer by Golden Software Inc.)
 
Communications Packages (eg. Crosstalk)
 

**NOTE** This manual assumes you fully understand the Campbell's software
 
Version PC208 or a more recent version (if you do not, refer to the Campbell
 
Scientific documentation). This manual also assumes you fully understand IBM
 
DOS.
 

B. General Descrivtion of the System.
 

The Campbell software calls the stations and downloads the data into
 
statlon.DAT files where station is the prefix selected by the user. An AWDN
 
program called CONV reads these .DAT files and converts them into a master file
 
called MASTER. A program called QCAWDN performs quality control of the data in
 
the Master file.
 

The data can then be retrieved from the master file with AWDN programs that 
use very fast random access methods. Applications programs can print, plot, and
 
summarize this data from the Master File. Generally, data from the data loggers
 
is stored in the Master File and the master isnot used to store calculated data.
 

The many components of the system can be organized under the two headings
 
Weather Station and Computer. Under each heading there are important items to
 
consider which all fall into-three main categories:
 

1) Input
 
2) Processing/Storage, and
 
3) Output.
 

The following schematic lists some of the important components under the
 
above headings.
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Input 
, 

Weather Station 
Processing/ 
storage 

Output Input thru 
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Tap Rcorder Applications LAN Device 
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Storage 
Module 
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Data from other weather data systems or data loggers can optionally be collected 
and stored in the Master file by the AWDN system.
 

C. ATy1ical System.
 

The computer hard disk should be configured with three (3) different drives,M:, N: and 0:. These drives can be individual physical devices or they can be
portions of a drive that are referenced by directories or subdirectories. This
manual assumes that M:, N:, and 0: are directories that have been established onthe physical drive C:. 
 In fact, all three drives (H:, N:, and 0:) do not haveto be located on the same physical drive. For example, they can be set up ondrive D or E or they could be set-up on a network drive. A typical system might
have the following physical drives and ports:
 

Drives:
 
A: - Diskette drive
 
C: - 30-70 MB hard drive
 

Com Ports: 
Coml: - RS232 card or PC205 card 
Com2: - HP plotter 

Parallel Ports:
 
Lptl: - printer
 
Lpt2: - Laser printer
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II. GETTING STARTED. 

In this section you will learn how to create the AWDN system on yourcomputer. 
Diskettes with AWDN software described herein are available from the
High Plains Climate Center at the address shown on the front cover.
 

A. 
Setminiz uD an AWDN Framework.
 

This is a two-part process. 
 First, the computer is prepared for the AWDN
system. Next the system files are transferred to the computer and/or created as
 
described below.
 

BUILDING DIRECTORIES AND SUBDIRECTORIES 

Let's start by building the necessary directories on the ROOT directory ofdrive C. The directories that you need to build are AWDN, STATFILE and MASTFILE.To do this go the root directory and issue the DOS command MKDIR:
 

CD \
 
MKDIR AWDN
 

Repeat the MKDIR command for each of the directories listed above.
 

Let's also build a number of subdirectories under the directory AWDN. Thesesubdirectories are: SOURCE, XTALK, DAILYARC, ARCHIVES, CAMPBELL, AWr)NPROG, FILES,QC, and QCSOURCE. To make the subdirectories go to the AWDN directory and use 
the DOS command MKDIR. 

CD \AWDN
 
MKDIR SOURCE
 

Repeat the MKDIR command for each of the subdirectories listed above.
 

A\
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These 
directories and subdirectories and 
a brief description are 
given


below:
 

AWDN ­ contains the subdirectories of AWDN files
- SOURCE ­ contains fortran source code for programs in AWDNPROG --XTALK - Crosstalk subdirectory

_-STATFILE - contains the .STN, .ERR, .TRH and .DAT files
that the Campbell software uses and the .SIF and


.HIS files that the AWDN software uses
__DAILYARC 
- contains the .DAT files from last night's calls
 -.ARCHIVES ­ contains the archived .DAT files
MASTFILE - contains the MASTER files

_CAMPBELL ­ contains Campbell PC208 software

AWDNPROG 
- contains the .EXE files for the systemFILES 
 - contains input and batch files for the system
QCSOURCE - fortran source code for quality control programs
QC ­ files for quality control of AWDN.
 

Add the following lines tc the AUTOEXEC.BAT to enable the system usetodrive letters instead of subdirectory names 
to refer to files:
 

SUBST 0: C:\MASTFILE
 
SUBST N: C:\STATFILE
 
SUBST M: C:\AWDN
 

After making these changes be sure to reboot the system.
 

And add the following to the path 
M:\FILES;M:\AWDNPROG. 

Add the following lines to the CONFIG.SYS so the SIFEDIT program of the AWDNsystem will work properly:
 

DEVICE-ANFI.SYS
 
FILES-20
 
BUFFERS-20
 
LAST DRIVE-Z
 

LOAD FILES INTO THE SUBDMCTOR-TU 

The AWDN software sub-directoriesis on of diskettesyo:ir hard drive. that can be loadedTo load your software toto the hard drive, put the correctdiskette in drive A and enter the following commands:
 

COPY A:\AJDNPROG\*.* M:\AWDNPROG 
( \AWDNPROG is provided on four diskettes)
COPY A:\SOURCE\*.* M:\SOURCE
 
COPY A:\STATFILE\*.* N:
 
COPY A:\FILES\*.* 
M:\FILES
 
COPY A:\QCSOURCE\*.* X:\QCSOURCE
 
COPY A:\QC\*.* M:\QC
 

load the software
Also (PC208) you purchased from 
Campbell Scientific into
M!\ CA NPRT I 
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B. Defining the ADN System Fie. 

Certain file naming conventions must be followed in setting upthe AWDN system. a station inThe following are extensions that must be used.
 

.STN ­ created by TELCOM when user is editing a new station
.ERR ­ messages output from TELCOM during telecowmunications
.DAT ­
.SIF -

output of TELCOM the contents of which are datalogger dataStation Information File created or edited by using SIFEDIT
.HIS ­ a record of changes made by SIFEDIT
 
All of the above extensions have a prefix station, eg. statlon.STN, where
the prefix is the name that you have chosen for your station in TELCOM.
 
.INP - redirected input file to programs, ie.relevant user responses required an input file holds all theby a program in the order in which theyrequested by the program are 

Assume you have 4 stations whose names 
(station prefixes,
FARWAY, VALLEY and NEXTDOR. The objective is to define various .-
are MTNTOP,
 
WDN files in
order to achieve unattended or automated operation.
 

BUILDING CAMPBELL .STN FILES
 

Start the Campbell program TELCOM.call the stations N:MTNTOP, N:FARWAY, 
Build a .STN file for each station andetc. To do this requires that you answerethe prompts in TELCOM with appropriate responses. 
This will create the Campbell
files on the N drive, which is really C:\STATFILE.
files on the hard drive. This will help organize your
Data Collection Method should be
Call; Append File. Data set to Since LastFile Format 'should be set to Printable ASCII. (SeeTelcom documentation from Campbell)
 

BUILDING AWDN .SIF FILES
 
Build an 
.SIF file 
for each station. 
 The
information and parameters of the station that the AWDN system needs to know.
 

S!F file contains all the
 
You can build a .SIF file with the program SIFEDIT. Start the program byentering the following:
 

SIFEDIT/R 4096
 

(/R 4096 is needed when starting mostthe Input File name AWDN programs).and N:MTNTOP Enter N:SAMPLE forfor the Output File name.that are necessary in the Now make the changes
Do 

file following the general guidelinesthis for all 4 stations. Note: Once 
set forth below.N:MTNTOP.SIF is built you canthe Input File when building N:FARWAY.SIF. use it forAs you can see, the .SIF files are 
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also created on drive N. In general the use of SIFEDIT requires anname and an output station name: input station 

Input -- station name (N:MTNTOP) 

Output -- station name (N:HTNTOP) 

The following keys are active:
 

cursor up
 
cursor down
 
cursor right
 
cursor left
 
pgup - previous screen
 
pgdn ­ next screen
 
F9 - enter blanks into alpha field
 
F1O- finish
 

If you want to create 
.SIF file as 

a new .SIF file, enter SAMPLE or a previously definedthe Input File and enter your new station name as the Output File
and make the needed additions or corrections (See APPENDIX A for typical screens
supported by the SIFEDITprogram).
 

SIFEDIT divides the .SIF file into 8 update screens:
 

1 -
STATION SPECIFICATIONS
 
2 -
STATION TIME SPECIFICATIONS
 
3 - LOGGER OUTPUT TABLES
 
4-8 - VARIABLE OUTPUT 
 TABLES 

There is also an Input and Output definition screen and aThe Input and Output screen is Close File screen.displayed at the beginning of the program and theClose File Screen is displayed when F10 is pressed.
Use the pgup and pgdn key to go from screen to screen.
complete use the FlO key to go to the Close File screen. 
When updating is
 

Note that the latitude and longitude are 
in units of degrees and minutes
where a decimal point separates the two (eg. 40.23 is equivalent to 40 degrees
and 23 minutes).

Note: On the Station Time Specifications Screen set the Station Startup timeto the date and time when you started taking data for that station.
Ending Time to a Set Stationtime in the future like 1999 365 0.Agnet Marker and Last The Quality Control Marker,
 

starting time. 
Date Received Marker should be initially set 
to the
They are then used by the system.
SIFEDIT ,.an update a .SIF file in the AJDN system.
entering SIFEDIT/R 4096. Start the program byFor example, ifN:MTNTOP as both the Input and Output File. 

you want to update N:MTNTOP.SIF enter 
variable in the .SIF file that 

You do not have to worry about anyhas to do with AGNET, this is an option thatpertains to the Univ. of Nebraska and can be used as a field for numbering your
stations.

The OUTPUT ARRAY ID in the .SIF files must match the OUTPUT ARRAYby the Campbell dataloggers in their .DAT files. 

ID create 
The ID NUMBER OF VARIABLE comes from APPENDIX B, AWDN Variable Codes.FLAGS column will use this letter code Theas the default wheninto the Master file by CONV. 

the data is convertedTOP and BOTTOM LINE of LABEL are used in OPRINT
and TIMEPLOT as column or axes labels.
The unused lines in the LOGGER OUTPUT TABLES and VARIABLE OUTPUT TABLES must 
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be set to 9999
 
STATION# AND STATE# must be unique numbers. 
 (We use a quasi-arWS nu,bering
system for our statio-;s) 
 DATA LOGGER CLOCK ERROR is used with a CR21 datalogger
whose clock is not set to the correct time. TIME ZONE DIFFERENCE is used if the
station is in a different time zone than the calling computer. 
DATA EXCLUSION
WINDOW is used to create a time 
window outside of which data will 
not be
 

converted into the the archive.
 
TIME AFTER MIDNIGHT OF FIRST TABLE is usually set to 0. 
If you took two
daily tables one at midnight and one at noon the first one (midnight) Uould be
 

station name as boch the Input File and Output File to SIFEDIT.
 

set to 0, the second one (noon) would be set to 12x60-720. The units are 
minutes. 

SIFEDIT can also be used to edit a .SIF file in place. Just enter the same 

A record of the changes made to the .SIF files is automatically kept by the
system in files that end 'ith the .HIS extension, ie. N:MTNTOP.HIS. Any time
SIFEDIT is used to change ti,e 
table identification number from the data logger,
the location of a variable in the table, the code number of a variable or flags

in the variable a record is wade in the appropriate .HIS file. Also noted are
the changes to data logger clock time and the data exclus.on window. The 
.HIS
files can be referred to at any time to review the history of changes to the .SIF
file. This feature is useful when one wishes 
to reconvert data from a time

period when changes were being made at the station.
 

How do Changes in SIFEDIT affect the MASTER file?
 

When making changes to the station information files one should be aware of
how the changes will affect the total AWDN system. 
Any given change may cause
 one of several actions to be necessary. Thepi are: re-index the master file;
create a new master file and move 
data from the previous master to the new
master; 
or create a new master file and convert data to the new master file.
Each of the major sections of the .SIF file are identified below along with any
action that is needed with regard to the MASTER file if specific para'eters are
 
changed during an SIFEDIT session.
 

Below are .he ac¢icns reguied for changes made in various sections of the ,SIF
 

STATION SPECIFICATIONS
 

If you change the following paramcters you must RE-INDEX MASTER 

STATION # 
STATE #
 

STATION TINE SPECIFICATIONS 
If you change the following parameters you must
 
CREATE NEW MASTER AND USE THE MOVE PROGRAM
 

STATION START-UP TIME
 
STATIOC! ENDING TIME 

http:exclus.on
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LOGGER OUTPUT TABLES
 

If you change the following parameters you must
 
CREATE NEW XvISTER AND CONV DATA
 

ARRAY OUTPUT INTERVAL
 
TIME AFTER MIDNIGHT OF FIRST TABLE
 

VARIABLE OUTPUT TABLES
 

If you change the following parameter you must re-index MASTER
 

ID NUMBER OF VARIABLE 

PRINTING AWDN .SIF FILES 

To print .SIF files, execute the program SIFPRINT. Start the program by

entering SIFPRINT/R 4096 
 For the Input File name, enter N:MTNTOP. (SEE HOW
 
TO USE SIFPRINT). A listing of all the information in the .SIF file will be
 
dumped to the printer. This information should be checked and re-checked
 
before using the .SIF files in the next steps. An input is required and is
 
entered in the same way as the input to the SIFEDIT program.
 

Input -- station names (N:MTNTOP)
 
Output -- printer listings
 

SIFPRINT lists all information contained in the .SIF file of the
 
requested station. SIFPRINT must be started with the /R 4096 option.

SIFPRINT can be used with redirected input to obtain a list.ng of all
 
stations. 

CREATE CAMPBELL. SFN 

A file named CAMPBELL.SFN in the M:\FILES subdirectory should be made
which contains all station names vnd a carriage return on the last line. 
 This
 
file will be used as redirected input to a number of AWDN programs during
 
night operation.
 

N:MTNTOP
 
N: FARWAY 
N:VALLEY 
N:NEXDOR
 
(CR)
 
EOF 
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BUILDING THE MASTER FILE
 

After all the .SIF files are created and the contents have been checked,
you can build the master file. 
The program can be started by the following

command:
 

BMAST/R 4096
 

The program builds a file with a location saved for each parameter of
each time interval for each station. 
All data locations are set to.zero and
all flages to "M" for missing by the BMAST program.
 

The master file usually is created with the name O:MASTER.
 

Input -- station name (N:MTNTOP), keyboard input
 
Output --
 Master File, Printer listings
 

BMAST builds a Master File that stores data in the AWDN system. The
Master File is usually built by the name O:MASTER. 
BMAST must be started with
the /R 4096 option. 
The Master File is a random access file made up of an
index and the data. 
The index contains the beginning and ending time of each
station, variable codes of each station and a pointer indicating the start of
the datia within the file.

Before proceeding check the start and end time in your .SIF files. 
 Note
that the start and end time you enter for building the mast!r file below
cannot lie outside those specified in the 
.SIF file. Also note that this
pr.ogram will build the master file large enough to hold all the data that you
have indicated is being taken (in the .SIF files) for the period you indicate.
If you are not sure how to calculate the amount of disk bpace that this will
tie up then first run the BMAST program with start and end time of one day and
check the resulting size of the master file. 
 You should then be able to
determine the trade off between start and end data for your master file and


the disk storage requirement.

Below is a typical run of BMAST. 
The program prompts the user for the
starting and ending time of the file, name of the Master to be created, and
station names as 
shown in the example below -- user response in bold:
 

BMAST/R 4096
 
PLEASE ENTER STARTING JULIAN DATE AND YEAR ­
1 1987
 

STARTING JULIAN DATE AND YEAR - 1 1987
PLEASE ENTER ENDING JULIAN DATE AND YEAR ­

1 1988
 
ENDING JULIAN DATE AND YEAR 
 - 1 1988
PLEASE ENTER NAME OF MASTER FILE TO BE BUILT 

O:MPSTER 
NEW MASTER - O:MASTER 
PLEASE ENTER STATION NAME 

N:MTNTOP 
PLEASE ENTER STATION NAME
 

N: FARWAY 
PLEASE ENTER STATION NAME
 

(cr)
 



Another way of accomplishing the above without entering all of the
 
necessary responses from the keyboard is to use redirected input. The Master

File was built on O:MASTER from Jan 1, 1987, to Jan 1, 1988, with two stations

(MTNTOP and FARWAY). 
 The same results could be obtained by using redirected
 
input from a file (BMAST.INP). BMAST.INP would be created by an editor with
 
the following lines:
 

1 1987
 
1 1988
 
O:MASTER
 
N:MTNTOP
 
N: FARWAY 
(cr)
 
EOF
 

The contents of this file represent the user's response to each of the
 
prompts of the BMAST program. The program would then be started by typing 

BMAST/R 4096 < BMAST.INP
 

If, at somo time after the Master File was built it becomes necessary to

modify the MASTER this can be accomplished by again running BMAST. Some 
common reasons for modifying MASTER are either a station is being added to
 your network or sensors are being added to a station in the network or an
 
error in the SIF file is discovered.
 

Always backup your Master fileDrior to attempting any changes shown below, 
A
small error may require that you start over and this will only be -ossible if
 
the Master file has been backed uR.
 

If it is necessary to add a third station (N:VALLEY), it could be done by
changing BMAST.INP to the following and running BMAST.
 

1 1987
 
1 1988
 
0:MASTER
 
N:MTNTOP
 
N: FARWAY 
N:VALLEY
 
(CR)
 
EOF
 

The only changes that can be made in BAST.INP are additions of stations
 
to the bottom of the file. 
The STATION START-UP TIME and STATION ENDING TIME

of the original stations in their respective .SIF files must not be changed.

The number of variables in the VARIABLE OUTPU1 TABLE of the .SIF files also 
must not be changed.
 

If a data logger at an existing station were reprogrammed to add

additional variables that are needed in tie Master File, it would be necessary

to rebuild the Master File. This can be dona' by changing the .SIF file for
that station and changing the O:HASTER to O:HASTER.NEW in hHAST.INP. 
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1 1987
 
1 1988
 
O: MASTER. NEW
 
N:MTNTOP
 
N: FARWAY 
N: VALLEY 
(CR)
 
EOF 

Then BMAST can be run to build the new Master File, called O:MASTER.NEW. 

The program MOVE would then be run to move datA from O:ASTER to
 
O:MASTER.NEW.
 

MOVE/R4096 <MOVE.INP
 

The contents of MOVE.INP are as follows:
 

O:MASTER
 
O:MASTER.NEW
 
N:MTNTOP
 
N: FARWAY 
N:VALLEY
 
(CR)
 
EOF
 

After moving the data to the new master you will want to do some checking
to see that all data has been moved. This can '.a done by checking the output
that MOVE generates at the printer. 
If everything is correct you can rename
 
MASTER.NEW to MASTER.
 

If an error is discovered in the ID NUMBEP OF VARIABLE in the VARIABLEOUTPUT TABLE of a .SIF file, it can be corrected, and then run BHAST/R 4096 <
 
BMAST.INP,


When updating the Master File, great care must be taken, since a small
change to any .SIF file could ruin a Master File. 
Always back up your Master
File before updating it. When a Master File is built it is created with all
variables set to 0.0 and all Flags set to "M".
 

C. Use of the T[ASTatal)..e.
 

The AWDN system Lnteraicts with the MASTER file to accomplish severalfunctions. The building of the Master file (BMAST) was discussed above insection 2.2. In addition the 2ystem can process raw data files (those
obtained from the data loggers or other sources) and write the desiredinformation in'the Master file; 
 quality control the recently converted data;
and retrieve the data for printing, plotting or building special station data
files. These interactions are discussed separately in the fnllowing section.
The use of the programs described below will be generalized to the unattended
 
mode in section 3.0.
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CONVERTING DATA 

Raw Campbell data (.DAT files) are converted into the Master file by the 
program CONV. The program is started by the following command: CONV/R 4096.
 
First enter the Master File name to the prompt, then enter the station names, 
ie. O:MASTER, N:MTNTOP, N:FARWAY, etc. Data is now in the master file. The
 
above assumes that tht data was retrieved directly from stations by calling

with TELCOM, downloading with TERM, or downloading w$th SDCOM and that one of
 
these programs has czated the files N:MTMTOP.DAT, N:FARWAY.DAT, etc.
 

Input -- master file name and station namas (N:HTNTOP) 
Output -- printer listing 
Update -- Master File, otatlon na!es.SIF (N:MTNTOP.SIF) 

CONV converts Campbell .DAT files that were stored in Comma Delineated
 
ASCII or Printable ASCII into a mL.-r.r file. The master file is usually

O:MASTER. The name of the Master File is requested from the user. The 
program must be started with the /R 4096 option. CON-V fcan be driven by
 
keyboard input. During night operatioa this input can be from a redirected
 
source such as CONV.INP. Respond to the prompts in the followitig fashion:
 

ENTER MASTER FILE NAME:
 
O:MASTER
 
PLEASE ENTER STATION NAME:
 
N:MTNTOP
 
PLEASE ENTER STATION NAME:
 
N: FARWAY 
etc. 
(CR) 

When a station name of N:MTNTOP is entered, CONV reads N:MTNTOP.SIF.
 
With the information from this file CONV knows which data fields of
 
N:MTNTOP.DAT to convert and which variable codes to assign to this data.
 

CONV will check input data for proper time and proper data foLmat. Blank
 
lines f.n the input file will be skipped. Campbell table numbers will also be
 
checked. Messages will be written to the printer when these conditions appear
 
In the raw input files.
 

CONV will update the LAST b.TE RECEIVED MARKER in the .SIF file.
 
If you get an error message "NO PARAMETER FROM STATION" check to see that
 

the OUTPUT ARRAY ID in Screen 4 ond 5 matches the OUTPUT ARRAY ID's in Screen
 
3. 

If y~u get an error message 1?? TABLES ARE INVALID IN ????" check your 
OUTPUT ARRAY 1D in Screen 4, 5 and 6. 

If you get an error message 'DATA LOGGER TIME NOT WITHIN LIMIT' check the
 
input file (.DAT) that the data in the file is within the window specified in
 
the .SIF file (Screen 1).
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QUALITY CONTROL OF DATA
 

Strictly speaking quality control and use of files discussed below need
 
not be carried out to make the AWDN software work. If quality control is not
 
part of the system however, it becomes only a storage and retrieval system
 
with no quality assurance. The advahtages associated with testing the data
 
for outliers, for interruptions in sensor function etc. make it well worth
 
while to 'define the quality control portion of the system. This is
 
particularly true if a long term network is to be operated.
 

Quality control is accomplished for the data collected by running the
 
program QCAWDN:
 

QCAWDN/R 4096 <QCAWDN.INP
 

Users should use redirected input accordi.ng to the example shown below. The
 
program will not prompt at the screen for information or the names of stations
 
to be quality controlled that is N:HTNTOP etc.
 

QCAWDN.INP would look like this (note: you could build QCAWDN.INP by 
copying the CAMPBELL.SFN file to QCAWDN.INP and modifying the lines at the top
 
of the new file). Before attempting this step develop the files WEIGHT.ONE
 
and PROQ2 as shown in the sections immediately following.
 

O:MASTER
 
M:\FILES\WEIGHT.ONE
 
M: \FILES\PROQ2 
M: \FILES\PRNHRLY
 
N:MTNTOP
 
N: ]ARWAY 
N: VALLEY
 
(CR)
 
EOF
 

The PRNHRLY file is a file created by QCAWDN and it summarizes the
 

actions taken by the program as well as locations of suspicious data.
 

BUILDING WEIGHT.ONE FILE
 

This file contains the distance between each station and the closest
 
neighboring stations for each variabl6 measured at the station and is used in
 
estimating missing data. You can run the NETSORT program after the .SIF files
 
have been built. Use the command:
 

NETSORT/R 4096
 

Note that this program resides in the \QC directory. Any old versions of
 
WEIGHT should be deleted or renamed prior to execution of NETSORT. The
 
NETSORT program requires two station liste as input. If you want to quality
 
control stations among themselves you simply enter the list twice as in:
 

M:\CAMPBELL.SFN 
M;\CAMPBELL.SFN 

In this instance, the NETSORT program will search out the closest surrounding$
 

stations for each station in the list and for each variable at that station.
 

a
 

http:accordi.ng
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Subsequently, any estimates made by the QC program would use the closest
 
stations and an inverse distance weighted scheme. When a WEIGHT file has been 
created in the \QC subdirectory, it should be copied to the \FILES 
subdirectory. Different extensions can be used for the WEIGHT files if 
different networks are being run on the same computer. 

BUILDING THE PROQ2 FILE
 

This file is created and updated manually. There is a separate line for
 
each variable that will be addressed by the quality control program. A
 
printout of a typical PROQ2 file is shown in Appendix D. The first entry in a
 
line is the code number for a variable (all codes currently defined are listed
 
in Appendix B). The second entry is an associated code, used to check max
 
against min etc. This is followed by the upper and lower limits that are not
 
expected to be exceeded by the variable identified by the first variable code
 
in the line. The remaining entries on a line are the quality control
 
procedures that will be used with this variable. 
A list of all quality

control procedure numbers and their definition is given in Appendix C. An
 
example PROQ2 file is included in the M:\FILES subdirectory.
 

QUALITY CONTROL OF ONE NETWORK WITH ANOTHER 

If you want to subdivide your data for the purpose of quality control 
(eg. you may more faith in some stations than others) you can use two
 
different lists as input to the NETSORT program:
 

N:\FILES\LIST1. SFN 
N:\FILES\LIST2.SFN
 

The more trusted stations would be in LIST2.SFN.
 

PRINTING AND PLOTTING
 

Start these programs with the /R 4096 option.
 

Now OPRINT can be used to print data to the printer and TIMEPLOT to make
 
plots. 
They are both started with the /R 4096 option. Remember the stations
 
names are N:MTNTOP, N:FARWAY, etc. Note: When year is asked for it must be
 
entered as 1987, not 87. The OPRINT program is a generalized print program

which prints according to the information stored in the .SIF files.
 

A daily printout program is also available to summarize the hourly
 
measurements. 
This program assumes that hourly and daily data are collected
 
in a manner compatible with that used with automated stations in the High

Plains Automated Weather Data Network. 
Start this program with the command:
 
PRNAWDN/R 4096 and it will prompt you to select options like which system of
 
units should be used to printout the daily values and which stations to print
 
ie. N:MTNTOP etc.
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USE OF RBBPRINT
 

RBBPRINT was designed to dump many ASCII files to our Remote Bulletin
 
Board. It can be used to dump data from the master file to the printer,
 
screen, or disk file. Data can be dumped form more than one station.
 
RBBPRINT must be used With redirected input. The input into RBBPRINT is very
 
column dependent. See APIENDIX G for format of this file. A sample input
 
file that can be used for redirected input is in H:\FILES\RBBPRINT.INP.
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III. UNATTENDED OPERATION.
 

The AWDN system has been developed to run in unattended mode. This is 
accomplished by certain uses of the .BAT files (usually includes the 
AUTOEXEC.BAT file) together with a timer. The Campbell PC203 power-up control 
box or any timer that can control power to the computer can be used. I would 
also be possible to leave the computer on continuously and use the /1W options 
of TELCOM. 

SETTING UP TO RUN AWDN SOFTWARE ON TELCOM 

Build a script file in TELCOM that looks like this: 

N:HTNrOP 
N: FARWAY
 
N:VALLEY
 
N:NEXDOR
 
H: \FILES\CONVARC
 
M: \FILES\QC 
M: \FILES\PLOT 
/W 

CONVARC, QC and PLOT are "DOS Commands" within TELCOM. Each is set up to 
execute a .BAT file, CONVARC.BAT, QC.BAT or PLOT.BAT (See APPENDIX E) (see 
page 2-5 In the Campbell Telcom Manual).
 

HOW TO USE PRINTIME
 

Input -- none 
Output -- printer 

PRINTI.E prints the data and time to the printer on the system. PRINTIME 
is used to time mark the printout during unattended operation.
 

HOW TO USE BUILDBAT
 

Input -- station names (N:MTNTOP etc.) 
Output -- ADDCRLF.BAT, DEFILES.BAT and BUILDARC.BAT 

BUILDBAT builds the batch files, ADDCRLF.BAT, DEFILES.BAT and
 
BUILDARC.BAT. BUILDBAT is executed by CONVARC.EsT during night oper:ation. 
BUILDBAT uses redirected input of CAMPBELL.SFN when started. The three batch 
files that are created are also executed by CONVARC.BAT.
 

ADDCRLF.BAT -- will add a carriage return and linefeed to the end of each 
.DAT file.
 

DELFILES.BAT -- will delite the .DAT and .ERR files created by TELCOK. 
BUILDARC.BAT -- will ad,i the .DAT file to the .DAT file on the 

subdirectory DAILYARC. 
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HOW TO USE PRINTERR
 

Input -- station names (N:MTNTOP) 
Output -- printer listing 

PRINTERR reads .ERR files created by TELCOM, creates a header with the
 
station name in it, and adds all lines in the .ERR file. All the above
 
information is listed to the line printer for each station entered into
 
PRINTERR. PRINTERR can be used with redirected input (CAMPBELL.SFN) to obtain
 
an error listing of all stations.
 

INFORMATION ON OPRINT
 

Input -- station name (N:MTNTOP), Master file (O:MASTER) 
Output -- printer, disk or screen output
 

OPRINT will venerate a listing of data for the variables of an output 
table of a given station from the Master File. OPRINT must be started with 
the /R 4096 option. The user is asked for data output location, Master File
 
name, date of desired data, station name, and output table number. 

HOW TO USE CHANFLAG 

Input -- keyboard 
Update -- flags in the Master File
 

CHANFLAG changes the flags of any variable of any station in a master 
file for any time period. CHAiFIAG will not change the data for that station.
 

"A "M" usually means missing data; OE" is an estimate and 0 is good data. 
You must know the variable codes that need their flags changed before starting 
the program. Care must be taken when using this program. 

INFORMATION ON 6UILDSIN
 

Input -- keyboard input 
Output -- TSING.INP, CSING.INP, COPYSING.BAT, OSING.INP 

BUILDSIN is started by the batch file SINGLE.BAT. SINGLE.BAT will request
 
from the user the station name. of the station that will be called, updated and
 
printed. BUILDSIN will build the 4 files that will be needed as redirected
 
input to do the above. (See SIN=GIE.BAT in APPENDIX C)
 

HOW YO USE MOVE
 

Input -- old master and station names (N:MTNTOP) 
Update -- new master 

MOVE moves data from the Ixtpt Master tL the Output Master. MOVE must be
 
started with the /R 4096 option. Input Mr.dter and Output Master are entered
 
as well as the station names. If N:MTNTOP is entered m~s a station name, MOVE
 
will check the . utput Master for the beginning ard ending time that it was 
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created with and then move all data for that station from the Input Master to
 

the Output Master.
 

INFORMATION ON TIMEPLOT 

Input -- keyboard, Mast:.r File (O:MASTER), CONTROL.PAR 
Output -- plots 

TIHEPLOT will plot AWDN data against an x-axis of time. TIMEPLOT must 1e 

started with he /R 4096 option. TIEPLOT can plot to Hercules Graphics Card, 

EGA, CGA, HP plotter, HP laser and Epson printer. TIMEPLOT reads the file 

CONTROL.PAR for control parameters. CONTROL.PAR must be in your current 

directory when you use TIMEPLOT. CONTROL.FAR is in H:\FILES\RBBPRINT.INP. 
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IV. MANAGEMENT OF AWDN.
 

A. A Persective on Daill Management of the AWDN.
 

AWDN is checked for problems each morning. When the computer goes
 
through its call-up sequence, it generates a printout that indicates which
 
stations responded, whether observations were received, and whether data
 
received during the call-up were acceptable. Stations that did not respond
 
are recalled using either the TELCOM or SINGLE command. (TELCOM calls the
 
station and receives raw data, but does not convert it; SINGLE calls the
 
station, receives raw data, and converts it.) Recalls and failed recalls (as
 
well as all other problems with sensors, data loggers, and so forth) are noted
 
on a work sheet designed to record any problems during the week with AWDR
 
stations.
 

During the call-up sequence, AWDN also runs a quality control program
 
that checks all data received against certain predefined upper and lower
 
limits. Data that do not fall between the limits for each parameter are
 
identified as questionable. The results of this program, QCPRN, are printed
 
out each morning and checked. To determine if problems actually do exist at
 
the questionable sites, the raw data for the station is examined. (Raw data
 

is found in the DATLYARC and ARCHIVES directories.) If data is found to be
 

inaccurate, the sensor is "officiLally" flagged in the station information
 
file. By using the SIFEDIT command, a technicinn can tell the'quality control
 
program to automatically flag that sensor as missing; the flag will remain
 
there until it is iimoved by the technician. The quality control program will
 
sometimes idcntify good data as questionable if that datr stays below (or
 
above) a certain threshold for a number of consecutive hours. Wind speed, for
 

example, often stays at a low number for several hours during the night; this
 

data is generally accurate, but the quality control program will draw
 
attention to it as a precaution. When a large amount of data must be flagged
 

(for example, when a problem is not discovered right away), the CHANFLAG
 
command can be used. The command asks for beginning and ending dates and
 

times for the flag, parameters to be fldgged, and type of flag ("missing" or
 
Ogood"). It can be used either to flag a large amount of bad data or to
 

remove flags placed on good data. Once a sensor is repaired, the technician
 

must remove the flag from the SIFEDIT file, vr the quality control program
 
will continue to flag the sensor.
 

Not all problems noted by the quality control program are the result of
 

bad sensors. If few or no hours of data have been received from a station,
 

the program will note those hours as missing. Quality control does not
 

indicate the reason for the missing data, which may include the following:
 
failed call, Julian date error, clock error, or incomplete dta table in .DAT
 

file. These problems can be determined from the printauc generated by the
 

system during its call-up sequence. For a Julian date error or a clock error,
 

the printout will indicate that the data logger is not within the time limit.
 

A Julian date error occurs when the data logger transmits an unrecognizable
 

Julian date or time (e.g., "2985" for 1987 or "20030 for 2 AM). These errors
 

can be corrected by fitding the inaccurate date or time in the DAILYARC
 

station file, typing in the corrett number, moving the corrected file into N:,
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and reconverting the station's data (using CONV/R 4096).
 
Clock errors are more difficult to correct. The data logger's clock
 

sometimes jumps forward (or backward) in time. All data received from the 
data logger after a time jump is therefore transmitted with an inaccurate time
 
and is not properly recognized by the convert program. To correct a time
 
jump, the technician must determine the pcint at which the jump occurred .nd 
also the length of the jump. The OPRINT command will indicate when the jump 
occurred, since all data transmitted after the jump will have been estimated
 
by the quality control program. The raw data files (in DAILYARC and ARCHIVES) 
will also indicate when the jump occurred as well as whether the time jumped
 
forward or backward, because these files list only the raw data sequentially;
 
they do not put it into a format as OPRINT does. After determining the length 
(in minutes) of the time jump, the technician enters this number (a negative
 
number if the time jump is forward, a positive number if the time jump is 
backward) into the station information file (using the SIFEDIT program). The 
station information file will add this number (positive or negative) to each 
hour in that station's .DAT file when it is converted. By selecting only
 
those hours which need to be corrected and moving them to an N: file, the
 
technician can reconvert and therefore correct the inaccurately labeled data.
 

Data can also be noted as missing if an incomplete data table occurs at
 
the beginning of an N: file. The CONV program will not be completed for any
 
station file that begins without the first line of a table--that is, the first
 
line of any .DAT file must contain the Julian date and time. To correct the
 
problem, the incomplete table must be deleted so that the first line of the
 
.DAT file is also the first line of a table; the data can then be reconverted.
 

For the quality control program to properly function after using
 
CHANFLAG, the "last data received" pointer in that station's information file
 
must be changed to include the time period involved in the correction. The
 
SIFEDIT program allows a technician to set the Julian date and time of last
 
data "quality controlled" back in such cases.
 

E. AWDN System Back2. 

This system should be backed up on a weekly basis in order to insure
 
agai.Ast data loss or loss of system changes (in .SIF files etc.). The method
 
of backing up the system will vary according to the hardware configuration
 
but, it is most important to keep a backup of the system in a safe place in
 
case of non-recoverable disk errors that might wipe-out a portion of the AWDN 
sly,,tem. 

It is probably a good idea to print the data from all stations for at
 
least one day during the week. Some one experienced in the weather data
 
interpretation and who has knowledge to the weather patterns for that day
 
should scan the data to determine if any problems exist at the station.
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A. Appendix-SIFEDIT screens.
 

(see APPENDIX F for input information)
 

------ Input and Output Screen .......
 

* AWDN -- STATION INFORMATION FILE EDITOR * 

* WRITTEN BY: JAMES HINES * 

INPUT FILE --- > N:HTNTOP 

:k'TPUT FILE -- > N:MTNTOP 

------ Screen 1 ------

AA~AAA:,A...........................AA A'1 AA.**********
 

* STATION SPECIFICATIONS * 

*****.AAAAAAAAAAAAAAAAA AAAAAA .A A AAAAAA A'-********* 

STATION NAME: MTNTOP
 
STATE NAME: NEBRASKA
 

LATITUDE: 41.08
 
LONGITUDE: 96.30
 

ELEVATION (H): 366.00
 
STATION #: 5369
 

STATE #: 25
 
AGNET STATION #: 1
 

DATA LOGGER CLOCK ERROR (HINS.): 0
 
TI4E ZONE DIFFERENCE (INS.): 0
 
DATA EXCLUSION WINDOW (MINS.): 14400
 

DATE - 10/ 7/1987INPUT FILE - N:K4TtTOP.SIF 

OUTPUT FILE - N:MTNTOP.SIF CALENDAR DAY - 280 
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- Screen 2 -----­

* F.ATION TIME SPECIFICATIONS 

CALENDAR
 
YEAR DAY HOUR MINUTE
 

STATION START-UP TIME 1981 139 0 0
 
STATION ENDING TIME 1999 365 0 0
 

QUALITY CONTROL dARKER 1987 277 1 0
 
AGNET MARKER 1987 277 1 0
 

LAST DATE IPECEIVED MARKER 1987 277 1 0
 

INPUT FILE - N:MTNTOP.SIF DATE - 10/ 7/1987 

OUTPUT FILE - N:HTNTOP.SIF CALENDAR DAY - 280
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-------Screen 3-----­

* LOGGER OUTPUT TABLES * 

AGNET LOCATION OF TIME 

AFTER 
CODE CALENDAR LOCATION MIDNIGHT 

OUTPUT 0-NOT SEND OUTPUT ARRAY DAY OF OF FIRST
 

.TABLE 9999-EOF ARRAY (MINUTES) O-LAST TIME HR/MIN 

(MINUTES) 
. !-SEND ID INTERVAL IN TABLE IN TABLE TABUE 

1 1 102 60 2 3 0 

2 1 201 1440 0 0 0 

0
3 9999 0 0 0 0 


4 9999 0 0 0 0 0
 

5 9999 0 0 0 0 0
 

DATE - 10/ 7/1937
INPUT FILE - N:MTNTOP.SIF 


CALENDAR DAY - 280
OUTPUT FILE - N:MTNTOP.SIF 
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- ----- Screen 4 - ----­

.**AAAAAAAAAAAAAAAAAAAAAAAA*******.************ 

VI VARIABLE OUTPUT TABLES 	 * 

VAR- LOCATION ID LOCATION
 

IABLE OUTPUT OF NUMBER FLAGS OF VARIABLE TOP BOTTOM
 

TABLE ARRAY VARIABLE OF "M"-MISSING IN RECORDS LINE LINE
 

# ID IN ARRAY VARIABLE )-OOD TO AGNET OF LABEL OF LABEL
 

1 102 4 100 = 1 "AIR TM.P" " C
 

2 102 5 200 N 2 "RELHM"" %
 

3 102 6 300 " 3 NSOIL'TMP" CC
 

"WIND SP" "M/SEC "
 4 	 102 7 400 " " 4 

102 8 500 " a 5 "WIND VEC" " M/SEC " 5 


6 102 9 6OO a " 6 NVECT DIR" "
 

7 "VECT SD "
 7 102 10 700 "" 

8 102 11 800 " a 8 * RAD - "W/M2 " 

a a 9 0 PRECIP " MM 
9 102 12 900 

1 NFMATEiP- " C10 201 2 110 NU 


"MIN TEMP" C
11 	 201 3 111 0 a 2 " 
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- --- Screen- -5----, 

* VARIABLE OUTPUT TABLES * 

VAR- LOCATION ID LOCATION 

IABLE OUTPUT OF NUMBER FLAGS OF VARIABLE TOP BOTTOM 

TABLE ARRAY VARIABLE OF "M"-HISSING IN RECORDS LINE LINE 

# ID. IN ARRAY VARIABLE "-GOOD TO AGNET OF LABEL OF LABEL 

10 201 2 110 " " i "MAX TEMP" " C 

11 201 '3 ill " " 2 "MIR TEMP" C 

12 201 4 509 " " 0 "MAX WIND" " SPEED 

13 201 5 510 "" 0 "TIME " "OF MAX" 

14 201 6 1300 "H" 0 "AV VAPOR" "PRESSURE" 

15 201 7 1301 "M" 0 "VAP PRES" "DEFICIT " 

16 201 8 930 "m" 0 "PRECIP" " MM " 

17 9999 0 0 " 0 to 

18 9999 0 0 " " 0 " " "if 

19 9999 0 0 "" 0 f""I 

20 9999 0 0 "" 0 " " " 

/ 
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----- CLOSING SCREEN----­

* CLOSE FILE SCREEN * 

Q - QUIT AND DO NOT UPDATE OUTPUT FILE 

S - SAVE INFORMATIN TO OUTPUT FILE 

C - MORE C*,ANGES TO OUTPUT FILE 

ENTER Q,S OR C (CR) -- > 

INPUT FILE - N:MTNTOP.SIF DATE - 10/-7/1987 

OUTPUT FILE - N:MTNTOP.SIF CALENDAR DAY- 280 
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B. Appendix-AWDN Variable Codes.
 

AWDN Variable Codes-Revised 1-9-1989
 

Units
Code Number Description 


11 Maximum Daily Temperature Farenheit
 

12 Minimum Daily Temperature Farenheit
 

20 Average Daily Humidity %
 
Farenheit
30 Soil Temperature 


40 Wind Speed mi/hr
 

80 Solar Radiation Langley
 
Inches
90 Precipitation 


64 Accum. GDD 40 from Jan. 1
 

65 Accum. GDD 50 from Jan. 1
 
Inches
70 ET 

Inches
71 Accum. ET 


91 Accum. Precip. from Jan. 1 Inches
 

100 Average Air Temperature (1.5m) Celsius
 

109 Sample Air Temperature Celsius
 

110 Maximum Air Temperature (l.5m) Celsius
 

il1 Minimum Air Temperature (l.5m) Celsius
 

120 Maximum Air Temperature (1.5m) Farenheit
 

121 Minimum Air Temperature (1.5m) Farenheit
 
Farenlieit
122 12-hour Min. Air Temp. (l.5m) 


130 Time of Maximum (110 or 120) HHMM
 

131 Time of Minimum (111 or 121) HHMM
 

140 Average Air Temperature (2 cm) Celsius
 

141 Maximum Air Temperature (2 cm)
 
"
 

Minimum Air Temperature (2 cm)
142 

150 Average Air Temperature (3 cm)
 

151 Maximum Air Temperature (3 cm)
 

152 Minimum Air Temperature (3 cm)
 

154 Average Air Temperature (4 cm)
 

156 Average Air Temperature (2 cm)
 

158 Average Air Temperature (1 cm)
 

180 Average Air Temperature #2 (1.5m) Celsius
 

181 Maximum Air Temperature #2 (1.5m) Celsius
 

182 Minimum Air Temperature #2 (1.5m) Celsius
 

190 Average Air Temperature #3 (1.5m) Celsius
 

191 Maximum Air Temperature #3 (1.5m) Celsius
 

192 Minimum Air Temperature #3 (1.5m) Celsius
 

200 Average Relative Humidity (1.5m)
 

201 Average Relative Humidity #2 (1.5m)
 

209 Sample Relative Humidity (l.5m)
 

219 Maximum Humidity (l.5m)
 

220 Minimum Humidity (1.5m)
 

229 Time of Maximum Humidity HIIHMM
 

230 Time of Minimum Humidity HlIkM
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Average Soil Temperature (10cm)
300 

Average Soil Temperature (5cm)
301 

Sample Soil Temperature (5cm)
302 


303 Sample Soil Temperature (20cm) 


Sample Soil Temperature (50cm)
304 

Sample Soil Temperature (100cm)
305 

Sample Soil Temperature (180cm)
306 

Sample Soil Temperature (10cm)
309 

Average Soil Temp under T-grass(lOcm)
310 

Average Soil Temp under B-grass(lOcm)
311 

Maximum Soil Temperature (10cm)
319 

Minimum Soil Temperature (10cm)
320 

Maximum Soil Temperature (5cm)
329 

Minimum Soil Temperature (5cm)
330 
Time of Max Soil Temp (i0cm,31

9 )

339 

340 Time of Min Soil Temp (10cm,3

20) 


350 Average Soil Temp under TURF (10cm) 


351 Average Soil Temp under TURF (10cm)
 

352 Maximum Soil Temp under TURF (2.5cm)
 

353 MJlnimum Soil Temp under TURF (2.5cm)
 

Average Soil Temp under mulch(10cm)
360 

(5cm)


370 	 Average Air Temp above TURF 

(5cm)
Maximum Air Temp above TURF
371 	 (5cm)
 

372 Minimum Air Temp above 
TURF 


(75cm)

380 	 Average Soil Temp under corn 


400 	 Average Wind Speed (3m) 


Wind Vector Magnitude (3m)
500 

509 Maximum Wind Speed (3m) 


Time of Maximum Wind Speed
510 

519 	 Maximum Wind Speed (10m) 


Time of Maximum Wind Speed
520 


Wind Vector Direction (3m)
600 

Wind Average Direction (3m)
609 


Vector Standard Deviation (3m)
700 


800 Radiation Flux 


801 Radiation Flux #2 


809 Radiation Flux 


825 Total Radiation(lhr) Horizontal 


Celsius
 
Celsius
 
Celsius
 
Celsius
 
Celsius
 
Celsius
 
Celsius
 
Celsius
 
Celsius
 
Celsius
 
Celsius
 
Celsius
 
Celsius
 
Celsius
 
HHMM
 
HHMM
 
Celsius
 

Celsius
 

m/s
 

m/s
 
m/s
 

Minutes past midnight
 
m/s
 
HHMM
 

degrees from North
 
Degrees
 

degrees
 

Watts/m**2
 
Watts/m**2
 

Langleys
 
KJ/M**2
 
KJ/M**2


Total Radiation(lhr) Angle,south-east
835 
 KJ/M**2

845 	 Total Radiation(lhr) Angle,south 


KJ/M**2

Total Radiation(lhr) Anglesouth-west
855 


900 Total Precipitation 	 mm
 

inches

Total Precipitation
901 


inches
 
Snow Depth
920 
 mm
 

930 Total Precipitation 24 hrs 


Watts/m**2
 
Shadow Band Radiation (2m)
i000 


uE/m**2

PAR-Photosyn. Active Radiation (2m)
1100 
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1101 Photosyn. Irrad 


1200 Infra-Red Eq. Temperature (corn) 


1300 Average Vapor Pressure 


1301 	 Vapor Pressure Deficit 


Soil Heat Flux (5cm)
1400 


1800 Net Radiometer 

1900 Eppley Downward 

1901 Eppley Upward 


2000 Everest Nadir 

2030 Everest-thirty degrees 


2040 Everest-corn-70 degrees 


2041
 
2042 H
 

2043
 

000 Pyrgeometer (up) 


3005 Pyrgeometer's temperature 


3010 Pyrgeometer (down) 


000 	 Bettery Voltage 


Watts/m**2
 

Celsius
 

Kilopascal
 
Kilopascal
 

W/m**2
 

W/m**2
 
W/m**2
 
W/m**2
 

C
 
C
 
C
 

W/m**2
 
C
 

W/m**2
 

Volts,
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C. Appendix-Quality control procedures used by the AWDN system
 

Procedure no. Definition
 

01 Sets negative values of a variable to zero 
e.g. solar radiation data. 

02 Checks solar radiation output against sunrise 
and sunset times to check data logger clock. 

03 Upper and lowee limit check. Alert status. 
04 " Set to limit, E. 
05 . Set to zero, M. 
10 " Set to limit, " ". 
06 If flag is M set value to zero and flag to E.
 
07 Check that variable code is > related code
 
08 Check that variable code is < related code
 
09 If variable becomes constant, alert status.
 
11 Sets value to upper limit when it is > the
 

upper limit, e.g.
 
RH>l00%
 

12 Sets value to lower
 
limit when it is < the
 

lower limit and sets the flag to M.
 

Flags are F-S where: S-" " for good, S-H for missing
 
and S-E for Estimated.'
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D. Appendix-Input file for OCAWDN vrogram.
 

This is the PROQ2 file used by the High Plains AWDN system. The headings
 
do not actually appear in the file.
 

Variab. Rel Upper Lower Procedures
 
Code Code Limit Limit
 
100 40. -30. 5
 
109 40. -30. 5
 
110 1i1 40. -20. 57
 
ill 30. -30. 5
 
120 122 110. 5. 57
 
121 120 80. -20. 58
 
122 120 80. -20. 58
 
130 2400. 0. 5
 
131 2400. 0. 5
 
200 100. 0. 1112
 
201 100. 0. 1112
 
209 100. 0. 1112
 
219 220 100. 0. 7 1112
 
220 100. 0. 1112
 
229 2400. 0. 5
 
230 2400. 0. 5
 
300 40. -20. 5
 
301 40. -20. 5
 
302 40. -20. 5
 
303 40. -20. 5
 
304 40. -20. 5
 
305 40. -20. 5
 

.306 40. -20. 5
 

309 40. -20. 5
 
319 320 40. -20. 57
 
320 40. -20. 5
 
329 330 40. -20. 57
 
330 40. -20. 5
 
339 2400. 0. 5
 
340 2400. 0.. 5
 
350 40. -20. 5
 
360 40. -20. 5
 
400 25. 0. 419
 
500 25. 0. 419
 

509 90. 0. 419
 
510 2400. 0. 5
 
519 100. 0. 419
 
520 2400. 0. 5
 
600 360. 0. 4
 
609 360. 0. 4
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APPENDIX D (cont.)
 

Variab. Rel Upper Lower Procedures
 
Code Code Limit Limit
 

700 100. 0. 51
 
800 1999. 0. 215 10
 
801 1999. 0. 215 10
 
809 1499. 0. 215 10
 
900 150. 0. 651
 
901 4. 0. 651
 
920 110 . 651
 

1000 1299. 0. 21 10
 
1100 9999. 0. 21 10
 
1101 9999. 0. 21 10
 
1200 40. 0. 5
 
1300 99. 0. 51
 
1301 99. -99. 51
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E. Appendix-Batch files used by the AWDN system.
 

CONVARC.BAT
 

CTTY PRN
 
REM
 

CONVARC.BAT 4/20/88

REM **** CONVERT AND ARCHIVE 

REM 
CTTY CON 
PRINTIME 
REM 
REM **** DELETE YESTERDAYS .DAT FILES CREATED BY TELCOM 

REM 
DEL M:\DAILYARC\*.DAT 
REM 

BE LATER EXECUTED ****
 REM **** BUILD THREE BATCH FILES THAT WILL 
BATCH FILESREM **** 	 STATIONS DETERMINES THE LENGTH OF THE 

REM
 
BUILDBAT/R 4096 < M:\FILES\CAMPBELL.SFN
 

REM
 
THIS BATCH 	FILE WILL *
 REM **** 	 EXECUTE THE BATCH FILE ADDCRLF 

ADD A CARRIAGE RETURN AND LINE FEED DO EVERY N:SXX.DAT * 
REM **** 


REM **** CAMPBELL FILE
 

REM 
COMMAND /C 	M:\FILES\ADDCRLF
 
REM
 

FILES TO THE PRINTER
REM **** PRINT OUT ALL CAMPBELL *.ERR 


REM **** WITH HEADERS
 

.REM 
PRINTERR*< 	M:\FILES\CAMPBELL.SFN
 

REM 
*
 CONV WILL CONVERT DATA FROM N:SXX.DAT FILES INTO THE
REM **** 


REM **** MASTER WEATHER FILE (MASTER)
 

REM 
CONV/R 4096 < M:\FILES\CONV.INP
 

REM 
REM **** 	 EXECUTE THE BATCH FILE BUILDARC THIS BATCH FILE WILL **** 

ADD THE FILE N:SXX.DAT TO C:\ARCHIVES\SXX.DATREM **** 
REM
 
COMMAND /C M:\FILES\BUILDARC
 
REM
 
REM **** 	 EXECUTE THE BATCH FILE DELFILES THIS BATCH FILE WILL **** 

REM **** 	 DELETE ALL N:SXX.DAT AND N:SXX.ERR FILES 

REM 
COMMAND /C 	M:\FILES\DELFILES
 

/
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SINGLE.BAT
 

ECHO OFF
 
REM
 

SINGLE.BAT **************** 11/13/86
REM *********************** 
REM 
REM SINGLE.BAT IS IN AwDN DIRECTORY 

REM 
 ~**************** 
BUILDSIN
 
COPY M:\FILES\TSING.INP+CRLF M:\FILES\TSING.INP
 

TELCOM < M:\FILES\TSING.INP
 
COMMAND/C M:\FILES\COPYSING
 
CONV/R 4096 < M:\FILES\CSING.INP
 
OPRINT/R 4096 < M:\FILES\OSING.INP
 
ECHO ON
 

QC.BAT
 

CTTY PRN
 
REM
 

QC.BAT 4/20/88

REM **** QUALITY CONTROLS THE DATA 


REM
 
PRINTIME
 
COPY M:\FILES\PRNHRLY.2 M:\FILES\PRNHRLY.3
 

COPY M:\FILES\PRNHRLY.1 M:\FILES\PRNHRLY.2
 
COPY M:\FILES\PRNHRLY M:\FILES\PRNHRLY. 1
 

QCAWDN/R 4096 < M:\FILES\QC.INP
 
CTTY CON
 

PLOT.BAT
 

REM
 
PLOT.BAT **************** 11/13/86

REM *********************** 
REM
 
TIMEPLOT/R 4096 <MTNTOP.INP
 
TIMEPLOT/R 4096 <FARWAY.INP
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MTNTOP.INP
 

y 
10
 
y 
N:MTNTOP
 
1
 
100
 
2
 
300
 
1
 
99
 

FARWAY.INF
 

Y
 
10
 
Y 
N: FARWAY 
1
 
100
 
2
 
300
 
1
 
99
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F. Appendix-Example output arrays in raw data file.
 

Example of a raw data file with output arrays 102 and 201. Parameters
 
shown in SIFEDIT files indicate what infcrmation is contained in each position
 
of the output array. 

01+0102. 02+0327. 03+1200. 04+4.716 05+68.77 06+1.225 07+07.40 08+07.31 
09+305.6 10+08.75 11+389.1 12+0.000 
01+0102. 02+0327. 03+1300. 04+5.762 05+63.83 06+1.771 07+6.936 08+6.753 
09+311.6 10+13.15 11+433.7 12+0.000 
01+0102. 02+0327. 03+1400. 04+07.02 05+58.73 06+2.469 07+61043 08+5.900 
09+309.6 10+12.48 11+399.4 12+0.000 
01+0102. 02+0327. 03+1500. 04+07.85 05+52.47 06+3.112 07+5.180 08+5.057 
09+310.2 10+12.46 11+317.6 12+0.000 
01+0102. 02+0327. 03+1600. 04+08.06 05+49.41 06+3.638 07+4.219 08+4.138 
09+314.0 10+11.26 11+190.0 12+0.000 
01+0102. 02+0327. 03+1700. 04+5.759 05+53.06 06+3.889 07+2.746 08+2.725 
09+311.8 10+07.11 11+46.54 12+0.000 
01+0102. 02+0327. 03+1800. 04+1.991 05+64.43 06+3.826 07+2.103 08+1.964 
09+335.0 10+20.79 11+2.439 12+0.000 
01+0102. 02+0327. 03+1900. 04+1.011 05+68.96 06+3.467 07+2.370 08+2.316 
09+334.5 10+12.28 11+2.179 12+0.000 
01+0102. 02+0327. 03+2000. 04+0.682 05+070.7 06+3.040 07+1.445 08+1.214 
09+321.2 10+32.40 11+1.987 12+0.000 
01+0102. 0240327. 03+2100. 04-0.730 05+073.3 06+2.623 07+1.170 08+0.393 
09+302.2 10+65.99 11+1.897 12+0.000 
01+0102. 02+0327. 03+2200. 04-0.958 05+077.4 06+2.287 07+0.699 08+0.418 
09+328.6 10+51.35 11+2.111 12+0.000 
01+0102. 02+0327. 03+2300. 04-01.47 05+078.4 06+1.978 07+1.155 08+0.841 
09+07.19 10+42.26 11+2.055 12+0.000 
01+0102. 02+0327. 03+2400. 04-02.24 05+079.8 06+1.722 07+0.833 08+0.808 
09+170.2 10+13.89 11+1.999 12+'3.000 
01+0201. 02+08.54 03-03.43 04+09.34 05+1148. 06+0.492 07+0.199 08+0.000 
01+0102. 02+0328. 03+0100. 04-02.88 05+082.4 06+1.524 0740.896 08+0.5,65 
09+090.5 10+49.25 11+1.976 12+0.,000 
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G. Appendix-Input file for RBBPRINT.
 

O:MASTER N:SOl 0060 0000 01 D I:NEOI.HR Y 0 0 0 
O:MASTER N:SlO 0060 0000 01 D I:NEIO.7HR L 7 0 0 
O:DMASTER N:NE01 1440 0000 04 D I:NEO1.14D L 14 0 0 
O:DMASTER N:NE04 1440 0000 04 D C:MCCOOK I 85 1988 300 
O:DMASTER N:NE04 1440 0000 04 S D 0 0 0 
XXXXXXXXX XXXXXXOXX XXXX XXXX XX X XX)XNYYNxxxXX X XXX xxxx xxx 

I I I I I I I I I YEAR I 
MASTER SIF FILE ------- T NAME OF OUTPUT # I START 
FILE SEE Y DISK FILE DAYS I DATE 
NAME #1 P

El 
I I 

(CODE) SEE 
--------­ #2 

TYPE 1 NO FLAGS IN ENGLISH D - DISK 1 - CERTAIN PERIOD
 
2 FLAGS IN ENGLISH P - PRINTER Y - YESTERDAY
 
3 NO FLAGS S - SCREEN L - LAST DAYS
 

4 FLAGS D - YEAR TO DATE
 

5 NO FLAGS IN SI UNITS, WITH DEWPOINT
 
6 FLAGS IN SI UNITS, WITH DEWPOINT
 
7 DAILY TABLES IN SI UNITS
 
8 DAILY TABLES IN SI UNITS WITH FLAGS
 

TYPE 1 AND 2 WILL RUN ON HOURLY DATA ONLY
 

TYPE 3 AND 4 WILL HAVE THE SAME UNITS THAT ARE IN THE MASTER FILE 
#1 These two variables must match an OUTPUT TABLE line from the LOGGER 
OUTPUT TABLE screen from the .SIF file. The first number must be an 

ARRAY OUTPUT (MINUTES) INTERVAL and the second number must match TIME 
AFTER MIDNIGHT OF FIRST (MINUTES) TABLE. 

TYPE 7 AND 8 WILL RUN ON DAILY DATA ONLY FROM O:DMASTER
 

#2 Need these two variables only when CODE-1
 

#3 TYPE 3 and 4 gives English Units when working with the Daily
 
Master (O:DMASTER)
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Index to the AWDN Manual
 

.SIF 5-15, 21, 38
 

.STN 5, 6
 
appendix 7, 15-18, 22, 28, 31-34, 37, 38
 
autoexec.bat 5, 17
 
AWDN 1-10, 12, 14, 17, 19-22, 28, 31, 32,
 

34,
 
35, 39
 

backup 11, 21
 
config.sys 5
 
converting 13
 
errors 20,21
 
hardware 1, 2, 21
 
master file 2, 3, 7, 8, 10-13, 16, 18, 19,
 

38
 
output array 7, 13, 37
 
plotting 2, 12, 15
 
printing 9, 12, 15
 
quality control 2, 5, 7, 12, 14, 15, 20, 21,
 

23, 31
 
script file 17
 
sifedit 5-9, 20-22, 37
 
sifprint 9
 
software 1-5, 14, 17
 
subdirectories 3-5
 
TELCOM 3, 6, 13, 17, 18, 20, 34, 35
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Typing a DOS Command 	 Batch CommandsDOS Editing Keys 
Type the DOS commands using the following format Executes batch fileSkip one character in retained line lId. lfi n a mel .BATI[parametcrsI
notation:Cancel current line 
I I Items shown inside square brackets are Inhibits screen display

ECHO ION:OFF: message]C orSCopy and display one character from 	 ( optional. To include optional items, only( - (retained line 	 type the information inside of the brackets. Iteracti'e executioi of commands 

Do not type the brackets. FOR %%icriak'e IN (set) DO ;ommcndCopy all characters up to.specified 
character CAPS Words shown in capital letters are called Trnsfers conrol " line follouing the label 

CD Copy"all reaining characters from 	 kerwords. The DOS command n.aes arc GOTO ;abel 
keyords. You must type the keyuords.retained line 
however, %oucan type kevy'ords in any Ccnditional execL.tion of commands 

IF INOTI c:.ndi:ioncommand
Skip all characters to specified character of combination of uppercase and lou ercase 


retained line letters. Pro'. ides a s.1. ten ' ait
 

Accept edited line for more editing as i:a!ics Items shown in lowercase italic letter- mean PAUSE Ir ".rkI
 

retained line that you are to substitute the item. If i:-.ic Dispays remarks
 

inside of brackets. then ,he *re REM Ire'r,4s1

Tomle-insert characersr optional. For example:	 Shilts command ':.es 

filkname SHIFT 

means type the name of.%our file in p:a:e of 
the word filename. 

A vertical bar means ei:her 'or. Choose one 
of the separated items and type it as rart of 
the command. For example: DOS Commands 

ON I OFF 
requests to adifferent drie

ON or OFF. buo:esmeans you can t.meansyucRpe 	 Id:Ilpvh1'ASSIGN ix 1-1y I- .11
both.a 

Mark a,file as read-or.!.' or archive.!ATIRiBid il c ­ou can rep-.a, anAn ?Ilipsis indicates that 
1+-Rld ljpaLflnamt.CxII

item. 

Include all punctuation such as commas. equal signs. Backs up disk files 
.exiulpldcimkl

question marks, colons. slashes. and backslashes. 	 jd: ipah]BACKUPd:BpaIk 
d: i 11.MII AJfD mm-dd rIyI 

Punctuaion shoAn inside brackets isoptional. : 

Checks for control break 
BREAK JON i OFFi 

Changes current directory 
CHDIR Id:IpathI 

or 

CD [d:1,path] 
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DOS Commands DOS Commands 
Checks dirk and rep,:wrs status Prepares fixed disk for DOS 


[d.,!:,a;hICHKDSK FDISK 

Id: J1pathlLtT.'namel.ex:il[ FI][Q V Searches files for strings of text


( rs the display screen I :llpathlFlNDl.V1 'CiiNI -string- HdlIPc 
CLS filerame[.ext)...I 

Compares files Formats diskettes or fi~ed disks 
Id][pathlCO.MP Id:h]parhl',,ewanel.etJl jd.IUpathFORMAT jd:I.'Sll IQI SJl.'j.'BJ!.41 
Id !,pathlL;:,-.meI.cxtl] Loads character table 

Co,.;es files Id i:pathIGRAFTABL 
COPY[ All Bldi'lpa:hlfienamel.extl All B] Prims graphics displa% screen 
Id.l1pathILr:i':armel.e. ill:Al BI. Vi Id jpat]GR-PHlCSipriniertypell RIJ.'BJ 

or Connects a dri' e to a dire::o-"* on another dri%e to 
COPYI A], B'-d.ll;a:hL7'mel.extlAl B] p,,.Jcc ' .incle di-eztor .,ructure
I- d ][pt:kL.'',Cmelexi][ Af[ B]...] Id1'pathJOINId d" director.-. DI 

extll
:,. , tnlL.-:'ne'11Bll'ViL,:,ds a keyboard program

or Id JpahpKEBLK 


,,'" i t All B]V 

COPY[ Ali B !d.lp:hlfjr .amel.e.:tjlAll B) or 
-IA..ld.pa ;..nde.x:l AU B.Ipa;hKEBGR 


" Iphl~q"el exill All BJl,'V] d 

an a.A:!ia' cosole or 

CTTYdevie-,me Id!pat-KEYBFR
dFIi 
E.:e-: t-te orDATE I...---j Idd-r,.,-.,.I I Li-r,m-.d jd.'p;ahjKEYBIT 

Deletes &-ties or 
DEL Id: IIpa:h jfiktmej. cxi] Id flpathIKEYBSP 

DIR jd:Iip:;.V.'en.'e.xz~l P11. Wl Create. change. or delete a 'olume 

Compare, diskettes Id.]pathJLA BEL [d:lfvolume labeli 
ld.jIIathJDISKCOMPId~ld:[dl Creates a sub-directory]].11'81 


MKDIR jd:lpath 
Conie d~skttesfilenamef

[d.I[pathjDISKCOPYId Idlil 1) or 
Erases files MD [d'lpath
ERASEld: MpaDhfihenamel.extl 

EI 

ers .EXE files to .COM format
 
Id:IlpathlEXE2BINId:llparhlf6lenamei.extl
 
{d"ilpathlLfiIincmel .exjl
 

DOS Commands 
Set mode on printer/display
 

Id.l[pathlMODE LPT 3i:llnl.mll.Pll­
or
 

dllo
d ] 

or
 

ld'ipathIMODElnl.ml.TJ 
or
 
Id: jpathjMODE 

CO.Mnllbaudipa.-iv .dazabitslstc,;,.-:s '.PJi 
or 

Id.]lpa:hlMODELPT=I:J=COMn 

Displays a screen-full of data 
d ilpathl.MORE 

Searches directoriks for commands or ba:czP.'THIId:lpathlI:[d:iEpathI. -1 files 

Prints and queues data files 
ld.llpathlPRINTi,'D:deiceljB.bk's.:I 
I lU:busitickl M:maxticklI,S:tir,:c. 
I Q:quesizlj.'Cll.'Tl! PI 
lFa:llpathlLfatenamel.extl...I 

Sets ne, promptPROMPT fprompt-texi 

Reco%ers files from disk 
ld:lIpathIRECOVERId:Jlpathb~l..."ej.exti 

or
 

Id.]IpathIRECOVER d: 

Rer.ar-s files 
RENJAME] [d:llpathLfilenamel..x:] 

.xJ 

Restores backup files from one disk to 'disk
id:llpathiRESTORE d:
 
Id:llpath1ilenamel.extll/Sjl.'Pi
 

http:lnl.ml.TJ
http:SJl.'j.'BJ!.41
http:pathlCO.MP


.- PNUTGRO VI.C2
 
0­

0 K. J. Boote, J. W. Jones, G. Hoogenboom,

0 G. G. Wilkerson, and S. S. Jagtap
 

U 
 Agronomy Department and Agricultural Engineering Department>0 University of Florida, Gainesville, Florida 

0 PNUTGRO is a process oriented peanut growth and yield model
'U developed at the University of Florida. 
The PNUTGRO model is
,:0 similar to SOYGRO V5.42 which has coding and input-output structures
0 developed for use in the IBSNAT project. A number of minor
 

o coding changes were made and crop and genotype-specific coefficientswere developed for peanut from literature and experimental data.PNUTGRO was developed to satisfy needs of the above IBSNAT project
"0 
 and as part of a Peanut Systems Research project. Users can simulate
0 experiments for validation and also change model inputs for
0 sensitivity analysis in adapting it 
for their own uses.
 
,0

0 Program Support 
: V. C. Chang, and M. D. Fishwick
 
0 

Press < ENTER > key to continue
 

I) Groundnut modeling trial
* ) PEANUT PLANT POPULATION TRIAL HA HS 01 1987IT RC 05 1987
 
3) PEANUT MODELING - PAULU 
 PU LU 01 1986
4) IRRIG'TION SHEDULING IN PEANUT 
 PU LU 01 1987
5) IlRIGA'IION MANAGEMENT IN GROUNDNUT TN 
 BS 01 1987
.'6) 
 CROP WEATHER MODELING ON GROUNDNUT 
 TN CB 01 1986
7) Groundnut Modeling Experiment TN CB 01 1987
.8) IRRIGATED, FLORUNNER 
 UF GA 01 1976
9) GNUT POPULATION*ROW SPACING EXPT. 
 IT RC 03 1986
10) GROUNDNUT POPULATION*ROW SPAC. EXPT 
 IT RC 
 02 1985
11) PEANUT MICROCLIMATIC STUDIES EXPT. 
 IT RC 01 1984
12) CROP-WEATHER RELATIONSHIP IN PEANUT 
 AP AT 01 1986
.13) 
 Groundnut Modelling Experiment IT 
 RC 04 1987
14) 
 Groundnut modelling experiment 
 IT RC 06 1988
15) Groundnut irrigation experiment 
 GU AN 01 1986
 

More.... PRESS ENTER KEY
 

16) Groundnut modelirg experiment GU 
 AN 01 1987
17) CROP-WEATHER RELATIONSHIP IN GNUT 
 AP 
 AT 01 1987
'8) DL X FUNGICIDE WITH 5 GENOTUPES 
 LT GP 00 1986
 

1] <=== CASE STUDY SELECTED
 
<--- NEW SELECTION?
 

/
 



-------------------------------------------------------------------------------------- 
-----

----------------------------------------

•TRT 
 INST. SITE EXPT.
'.NO. Groundnut modeling trial ID ID NO YEAR
 

*'1) ---- ----V1 ROBUT 33-1;Sl 30cm ROW SPACING; 
 HA HS 01 1987
 
. 2) V2 MH 2;S1 30 cm ROW SPACING; HA HS 
 01 1987
'.,3) 
 V1 ROBUT 33-1;S2 15 cm ROW SPACING; HA 
 HS 01 1987

;:,4) V2 MH 2;S2 15 
cm ROW SPACING; 
 HA HS 01 1987
 
t.] TREATMENT SELECTED
 

<--- NEW SELECTION?
 

EXPERIMENT : Groundnut modeling trial
 
TREATMENT 
 : V1 ROBUT 33-l;Sl 30cm ROW SPACING;

WEATHER SET : HISAR
 
:VARIETY 
 : ROBUT 33-1 (tim) MATURITY GROUP : 1
 
IRRIGATION : ACCORDING TO THE FIELD SCHEDULE
PLANTING DATE: JUL 26 PLANTS/M2: 22.33 ROW SPACING: 
.300m PLANT SPACING: .149n
 

SOIL PROFILE DATA 
FINE LOAMY MIXED CALCAREOUS HYPERTHERMIC TYPIC USTOCHREPT
SOIL ALBEDO : .13 U: 9.5 SWCON: 
 .40 
 CURVE NO.: 60.0 PHFAC3: .78
DEPTH-m LL 
 DUL SAT EXTR INIT ROOT KSAT

.00- .05 .086 .253 .333 .167 .209 
 1.000 -9.000

.05- .15 .086 .253 
 .333 .167 .209 1.000 -9.000
 
.15- .29 .097 .258 .338 .161 .206 
 1.000 -9.000

.29- .40 .097 .258 
 .345 .161 
 .154 .500 -9.000

.40- .48 .116 .295 .349 .179 .149 
 .500 -9.000

.48- .57 .116' .295 .349 
 .179 .149 
 .500 -9.000

.57- .68 .117 .301 .184
.349 .151 .200 -9.000

.68- .80 .117 .301 
 .349 .184 .152 
 .200 -9.000
.80- 1.03 
 .128 .310 .350 .182 
 .310 .200 -9.000
1.03- 1.27 .128 .310 .182
.350 .310 .200 -9.000


1.27- 1.50 .120 .333 .348 .213 
 .333 .200 -9.000
 
1.50- 1.75 
 .120 .333 .348 .213 .333 .200 -9.000
 

SUM mm 201.5 527.4 606.4 325.8 442.9
 
Press < ENTER 
> key to continu*
 



------------------------------------------ ------------------------------------------

RUN NO. 1 SIMULATION OUTPUT
 

HA HS 1987 Vi ROBUT 33-1;S1 30cm ROW SPACING;
 

WATER BALANCE COMPONENTS DROUGHT

DATE CROP GROWTH BIOMASS LAI V- ES EP 
 ET RAIN IRRIG STRESS


AGE STAGE KG/HA STAGE mm 
 mm mm mm 
 mm PHOTO TURGO
 

:JUL 26 0 SOWING 0. .00 .0 1. 
 0. 1. 
 0. 0. .000 .000
AUG 1 6 EMERGENCE 37. .05 
 .1 6. 0. 6. 0. 
 0. .000 .000
AUG 5 10 V1 STAGE 54. .08 1.2 8. 1. 
 .9. 0. 0. .000 .000
AUG 27 32 FLOWERING 526. .65 7.4 32. 
 39. 72. 0. 85. 
 .038 .115
SEP 8 44 R2 STAGE 1530. 1.79 11.5 
 55. 85. 140. 49. 85. .000 .000
SEP 18 54 R3 STAGE 2558. 2.57 14.2 59. 141. 199. 
 49. 170. .039 .185
SEP 27 63'R4 STAGE 
 4032. 3.82 17.0 73. 
190. 263. 49. 170. .000 .000
OCT 6 72 R6 STAGE 5526. 4.77 19.5 
 74. 241. 315.. 49. 170. .000 .000
OCT 12 
 78 END POD 6393. 5.06 20.9 74. 277. 351. 49. 170. .000 .057
NOV 24 
 121 END LEAF 10792. 4.85 26.7 92. 438. 530. 51. 140. .000 .023
DEC 20 
 147 PHYS. MAT 11415. 4.45 26.7 96. 502. 597. 57. 340. .113 .211
DEC 20 147 HARV. MAT 11415. 4.45 26.7 
 96. 502. 597. 57. 340. .113 • .211
 

Press < ENTER > key to continue
 

HA HS 1987 
 V1 ROBUT 33-1;S1 30cm ROW SPACING;
 

PREDICTED MEASURED
 

RI, BEGINNING FLOWER 
 239 238
 
R2, BEGINNING PEG 
 251 250
 
R3, BEGINNING POD 
 261 264
 
R4, 1ST FULL SIZE POD 
 270 279
 
R5, BEGINNING SEED 270 
 283
 
R6, 1ST FULL SIZE SEED 279 
 299
 
[!7, IST POD COLORATION 
 -9 310
 
R8, 3/4TH PODS MATURE 354 342
 
.,POD YLD (KG/HA) 3920.00 
 3749.00
 
SEED YLD (KG/HA) 2493.00 
 2169.00
 
SHELLING PERCENTAGE 63.61 57.86
 
.PERCENT MATURE PODS 
 43.73 
 83.93
 
WT. PER SEED (G) .412 
 .347
 
SEED NUMBER (SEED/M2) 606.00 654.00
 
SEEDS/POD 
 1.52 1.28
 
MAXIMUM LAI 
 5.25 5.70
 
BIOMASS (KG/HA) AT R8 11415.00 
 9738.00
 
STALK (KG/hA) AT R8 4813.00 
 5989.00
 
AIARVEST INDEX (PODS) .343 .385
 

Press < ENTER > key to continue
 

http:11415.00
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10000 ," 

7500' 1 
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......
•CANOPY WT :HISAR Robut 
 --- ROOT-kg/aia:HISAR RobutaLEAF-kg/ha:HISAR Robut 
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4200
 

3500
 
d 
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.000-------- • ..
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......
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- SEED-Rg/JIa:HISAR Robut
 



750,
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-. POD NO-M2 :HISAR Robut
 

900.
 

750,
 

150, 

Ju 25 Aug24 Sep23 Oci23 
 Nov22 Dec22
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WEATHER DATA SETS AVAILABLE 


1) ANANTHAPUR RESEARCH STATION 

2) HISAR 

3) ICRISAT, HYDERABAD, INDIA, 1984 

4) ICRISAT, HYDERABAD, INDIA, 1985 

5) ICRISAT, HYDERABAD, INDIA, 1986 

6) ICRISAT, HYDERABAD, INDIA, 1987 

7) ICRISAT, HYDERABAD, INDIA, 1988 

8) ICRISAT, HYDERABAD, INDIA, 1989 

9) PUNJAB AGRICULTURAL UNIVERSITY 


10) PUNJAB AGRICULTURAL UNIVERSITY 

.11) Bhavanisagar 

12) coimbatore 

13) coimbatore 

14) GAINESVILLE, -FLORIDA 1976 

15) ICRISAT CENTER,PATANCHERU,INDIA 


More.... PRESS ENTER KEY
 

2) HISAR 

3) ICRISAT, HYDERABAD, INDIA, 1984 

4) ICRISAT, HYDERABAD, INDIA, 1985 

5) ICRISAT, HYDERABAD, INDIA, 1986 

6) ICRISAT, HYDERABAD, INDIA, 1987 

7) ICRISAT, HYDERABAD, INDIA, 1988 

8) ICRISAT, HYDERABAD, INDIA, 1989 

9) PUNJAB AGRICULTURAL UNIVERSITY 

L0) PUNJAB AGRICULTURAL UNIVERSITY 

Ll) Bhavanisagar 

12) coimbatore 

'13) coimbatore 

.14) GAINESVILLE, FLORIDA 1976 

15) ICRISAT CENTER,PATANCHERU,INDIA 


More.... PRESS ENTER KEY
 

16) ANAND 

17) ANAND 

18) ANANTAPUR 


.2 <=== WEATHER DATA SELECTED.
 
2] <=== CASE STUDY WEATHER DATA.
 

<--- ALTERNATE SELECTION?
 

WEATHE 
DATES AVAILABLE INST STJATIO
 
FROM UNTIL ID ID
 

08/01/86 12/02/86 AP AT
 
07/01/87 12/31/87 HA HS
 
01-01-84 12-31-84 IT IM
 
01-01-85 12-31-85 IT IM
 
01-01-86 12-31-86 IT IM
 
01-01-87 12-31-87 IT IM
 
01-01-88 12-31-88 IT 
 IM
 
01-01-89 12-31-89 IT IM
 
06/01/86 10/31/86 PU LU
 
06/01/87 10/31/87 PU tU
 
01/01/87 12/31/87 TN BS
 
09/05/86 12/19/86 TN CB
 
05/01/87 12/31/87 TN CB
 
33-01-76 10-31-76 UF 
 GA
 
01/01/89 04/30/89 IT I'1
 

07/01/87 12/31/87 HA HS
 
01-01-84 12-31-84 IT IM
 
01-01-85 12-31-85 IT IM
 
01-01-86 12-31-86 IT IM
 
01-01-87 12-31-87 IT IM
 
01-01-88 12-31-88 IT IM
 
01-01-89 12-31-89 IT IM
 
06/01/86 10/31/86 PU LU
 
06/01/87 10/31/87 PU LU
 
01/01/87 12/31/87 TN BS
 
09/05/86 12/19/86 TN CB
 
05/01/87 12/31/87 TN CB
 
03-01-76 10-31-76 UF GA
 
01/01/8.9 04/30/89 IT IM
 

07/01/86 11/10/86 GU AN
 
06/01/87 1231/87 GU AV
 
01/01/87 12/31/87 AP
 



,VARIETY SELECTION.
 

,'NO. VARIETY GROUP
 

1) STARR 
 1
 
2) FLORUNNER 2
 
3) FLORIGIANT, HYP 3
 
4) VALENCIA 
 1
 
5) OK-FH15 2
 
6) PRONTO 
 1
 
7) KADIRI 3 
 1 
8) ICGV 86709 1 
9) NCAC 17090 1 

10) NCAC 17142 1 
.11) EC 76446(292) 1 
:'12) FLORUNNER, MAR 2
 
13) TMV2 
 1
 
/.14) TMV-2, ICRISAT 1
 
.15) ROBUT-33, ICRSAT 
 1
 

More.... PRESS ENTER KEY
 

.'16) GAUG-10 
 1 
17) GAUG-2 
 1 

..,18) JL-24 1 
;.19) COl 1 
20) C02 
 1 

..21) ICGS(E) 22 1 
22) M-13 PULU 1
 
23) EARLY BUNCH, AUS 3
 
,24) ROBUT-33, ICRSAT 1
 
25) MH-2, HISAR 1
 
.26) ROBUT 33-1 (tim) 1
 
'27) FDRS-10 
 1
 
28) M-'a7 PULU 
 1
 
29) ROBUT 33-1 (.37) 
 1
 
-30) KADIRI 
 1
 

.More.... PRESS ENTER KEY
 

31) ROBUT VARTH=2.6 
 1
 

'26] <======= VARIETY SELECTED 
.26] <====-== CASE STUDY VARIETY
 

< -------- NEW SELECTION?
 



§66666606 Grain Yield-T/haT/ha&@ S§@@@@S @ @O @x ExplanatonA@@ @ @
 
ONo STRATEGY DESCRIPTION Mean SDOVARIABILITY ANALYSIS: This involves a
 
11 PN:Starr, Rainfed 2.6827 0.64970pair-wise comparison of the cumulative
 
2 PN:Florunner, Rainf 4.6167 0.96310probability functions (CPF) of the
 

0 3 PN:Starr, Irrigated 3.8487 0.31890strategies defined. The program

3 4 PN:Florunner, Irrig 5.1907 0.41960attempts to find the strategy or
 

Ostrategies that result in the maximum
 
Oresponse for the selected variable. It
 

3 Oa pair-wise comparison, one strategy

3 Owill dominate another if the CPF lies I
 

Othe right of another strategy over its
 
) 0entire range; in other words, for all
 
) Oclimate conditions considered the
 

Ostrategy whose CPF lies entirely to th(
 
Oright always performs better than its
 

0 Orival, over the long term, in terms of
 
0 Othe variable of interest. Thus, if th(

U OCPF for strategies A and B cross, once
 
0 Oor many times, then neither is eliminat
 
0 Oed from the analysis, since over some c
 
ee@ee e e -Bacward, S-kip or PRESS 1|dKE
 

Dominant strategy or strategies: 4
 

NOTE: Mean values are shown by vertical arrow's.in all the plots.
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§ #bb~bOGrain @§ Explanationa~&&&@e
Yield-T 'ha~b&& Ub~b@ 


ONo STRATEGY DESCRIPTION Mean SDOVARIABILITY ANALYSIS: This involves a 0
 
o lPN:Jan 0.0607 0.05860pair-wise comparison of the cumulative 0 
0,2 PN:Feb 0.0493 0.05510piobability functions (CPF) of the 0 
0'3 PN:Mar 0.0507 C.05060strategies defined. The program 0 
0 4 PN:Apr 0.2453 O.09530attempts to find the strategy or 0 
0.5 PN:May 2.1620 0.59800strategies that result in the maximum 0 
0 6 PN:Jun 3.8033 0.71110response for the selected variable. In 0 
01 Oa pair-wise comparison, one strategy 0 
01 Owill dominate another if the CPF lies to 0 
0O the right of another strategy over its 0 
0. Oentire range; in other words, for all 0 
0 Oclimate conditions considered the 0 
0 Ostrategy whose CPF lies entirely to the 0 
0 Oright always performs better than its 0 
0 0rival, over the long term, in terms of 0 
0 Othe variable of interest. Thus, if the 0 
0 0CPF for strategies A and B cross, once 0 
0' or many times, then neither is eliminat- 0 
0 Oed from the analysis, since over some of 0 
V @4 && B- -Bkad, S-kip or PRESS 1I| KEY8-


Dominant strategy or strategies: 6
 

NOTE: Mean values are shown by vertical arrow's in all the plots.
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CLIMATE DATA MANAGEMENT
 

POST-WORKSHOP PROFORMA
 

PRE-WORKSHOP INFORMATION 

Did you receive pre-workshop information? 

- Yes No 

it Yes, how clear were the course objectives? 
(please circle the appropriate number? 

Unclear Very 	Clear
 

5 4 3 21
 

Comments?
 

COURSE ADMINISTRATION/LOGISTICS
 

Please indicate your satisfaction with the following support arrangements (please

circle the appropriate number):
 

Not at all Extremely 
Satisfied Satisfied 

Training Facilities? 5 4 3 2 1 

Housing Accommodations? 5 4 3 2 1 

Logistical Support? 5 4 3 2 1 

Comments?
 

COURSE CONTENT
 

1. 	 At the beginning of the course or during the course, did you discuss with

the instructors how the course content would meet your specific needs?
 

._Yes __No
 

/
 



2 POST-WORKSHOP PROFORMA 

2. 
 Please indicate your achievement of each of the training objectives listed
below (please circle the appropriate number):
 

Not at all 


Obj 1: Understand techniques of
automated weather data collection 

Achieved 
Extremely 

Achieved 

and their role in agrometeorology
and agroclimatology research. 

5 4 3 2 1 

Obj 2: Become familiar with 
setting up a climate data management
system on the micro-computer (the 
Automated Weather Data Network System) 5 4 3 2 1 

" I4 
,, 

.: 

Obj 3: Become familiar with concepts
for calibration of sensors and qualitycontrol of data. 

54321
 

Obj 4: Understand the 
Importance of
using mathematical models to 
analyze

and evaluate climate data as 
it relates
to the agrometeorological system. 
 5 4 3 2 1
 

3. Was the 
level of presentation of the subject matter:
 

Too Simple? 
 - About Right? 
 - Too Complex?
 
4. 
 Rate the usefulness of each of the course 
topics in terms of being able to
use 
the ideas, materials 
or skills 
in your work (please circle 


appropriate number): 
the
 

Not 
 Very
 
Useful 
 Useful
 

Intro to PC's 

54 3 2 1
 

Review of weather stations and
 
related equipment 


5 4 3 2 
1
 
Review of data logger programming 

2 1
5 4 3 


Review of storage module 
 5 4 3 2 1
 

Introduction to sensor calibration

and maintenance 


5 4 3 2 1
 
Setting up the AWDN (system) 
 5 4 2
3 1
 

Role of mathematical crop models 
 5 4 3 2 1
 

Group exercises (hands on) 
 5 4 2
3 1
 



3 - POST-WORKSHOP ?ROFORMA
 

COURSE DESIGN AND DELIVERY
 

1. During the course, was 
the daily schedule:
 

- Too Short? - About Right? - Too Long?
 

2. Was the overall length of the course:
 

- Too Short? - About Right? - Too Long?
 

3. 
 Indicate how helpful you found each of the following teaching methods
 
to be (please circle the appropriate number):
 

Not at all Extremely
 
Helpful 
 Helpful
 

Lectures? 

5 4 3 2 1
 

Large Group Discussions? 5 
4 3 2 1
 

Small Group Discussions? 
 5 4 3 2 1
 

Hands-on Exercises? 
 5 4 3 2 1
 

Individual consultations with
 
instructors? 
 5 4 3 2. 1
 

4. How useful were 
the following types of materials (please circle the
 
appropriate number):
 

Not at all Extremely
 

Useful 
 Useful
 

Course Manual? 
 5 4 3 2 1
 

Handouts? 

5 4 3 2 1
 

Written Assignments/Exercises? 
 5 4 3 2 1
 

Audiovisual Materials? 
 5 4 3 2 1
 

Computer Assisted Information? 
 5 4 3 2 
1
 

Comments on instructional materials?
 



4 POST-WORKSHIOP PROFORIA
 

INSTRUCTORS
 

1. 
 Name of First Instructor: 
 Kenneth G.1hublbard
 

Rate this instructor in the following areas 
(please circle the
 
appropriate number):
 

Poor 
 Excellent
 

Knowledge of Subject? 
 5 4 3 2 1
 

Presentation of Material? 
 5 4 3 2 1 -

Ability to Relate Material to
 
climate data management 
 5 4 3 2 1
 

Encourages Participants to
 
Discuss Material? 
 5 4 3 2 1
 

What, if anything, would you suggest this 
instructor do to improve?
 

2. Name of Second InstructL';: 

, 
L­

' -. Lf ,1 

Rate this instructor 

appropriate number): 

in the following areas (please circle the 

Poor Excellent 

Knowledge of Subject? 5 4 3 2 1 

Presentation of Material? 5 4 3 2 1 

Ability to Relate Material 
to climate data management 5 4 3 2 1 

Eicourages Participants to 
Discuss Material? 5 4 3 2 1 

What, if anything, would you suggest this instructor do to improve?
 



5 - POST-WORKSHOP FROFORM' 

OVERALL WORKSHOP SATISFACTION
 

1. Would you recommend this course to other individuals with a background 
similar to yours?
 

Yes __ No 

Please explain why or vJy not:
 

2. In general, how confident are you 
that you can apply -the skills
 
learned during this workshop to your research activities (please

circle the appropriate number)?
 

Not at all Extremely
 
Confident 
 Confident
 

5 4 3 2 1
 

3. Specifically, which topics do you feel you will be able 
to apply?
 

4. Please make aay additional comments you would like 
to about this
 
workshop.
 

/
 


