1-17-89

Bruce Mast
Contracts
105 Davenport House

The final report for account (1-5-37867)
with the Shell Development Company has been -
sent in. The contract should be closed.
Thank you. ’

Karen Garrelts
Atmospheric Sciences
101 Atmos Sci Bldg
3-2046




University of Illinois Grants and Contracts Office
at Urbana-Champaign 105 Davenport House 217 333-2186 )

FROM:

SUBJECT:

X

809 South Wright Street
Champaign
Illinois 61820

Date: March 7, 1988

Karen Garrelts

Atmpospheric Sci.

Wmn. D. Morgan
Associate Director
Grant & Contract Administration

Shell Development Co. PO# RE39912LA

Please review the attached contractual document. If it meets with
your approval, indicate your acceptance by signing below or having
the Project Director sign below and return it, along with the
document, to this office for further processing.

U £ Whid,
?iOJect Director

All persons employed in the performance of this contract are
subject to its terms regarding pateuts, copyrights, or other
intellectual property rights. Please have all such persons read
the intellectual property terms of the contract and signify their
understanding and acceptance of the stated terms. For assistance
in interpreting the significance of the contract terms, you may
call this office. The department or unit head is requested to
sign the following statement before returning the contract to this
office. '

I hereby certify that all persons engaged
in the work of this contract, and before
commencing such work, shall have (a) read
its intellectual property provisions, (b)
indicated their understanding thereof, and
(c) agreed to accept those provisions as
part of their terms of employment.

DEPARIHENT/UNIT HEAD DATE




Shell Development Company

A Division of Shell Oil Company
Bellaire Research Center

P. O. Box 481
Houston, Texas 77001

3737 Bellaire Boulevard
Houston, Texas 77025

February 26, 1988

The Board of Trustees of the
University of Illinois

c/o Mr. J. J. Kramerer, Director

Grants and Contracts Administration

807 South Wright Street

Champaign, IL 61820-6219

Dear Mr. Kramerer:
PROPOSAL TO DEVELOP AN ANALOG SYSTEM FOR PREDICTION OF SEA ICE SEVERITY

We have completed our review of the proposal submitted by Professor John
Walsh, dated August 1987, to develop an analog ice forecasting system.
We feel that the development of such a model will enhance our present
capabilities and are interested in pursuing the system development as
outlined in the proposal.

Attached is a Purchase Order for the amount of $26,235. This Purchase
Order includes a description of our standard terms and conditions under
which this work is to be performed. Please note that we have specified
a minimum confidentiality period of two years beginning upon completion
of the work. We understand that this length has already been agreed
upon from past discussions between Professor Walsh and Mr. Dave Agerton,
formerly with Shell Western E&P Inc. Further, this confidentiality is
limited to only the development of new technology. All data supplied by
Shell, and results derived for the benefit of Shell, shall still remain
confidential.

As discussed recently between Professor Walsh and Mr. Mitchell Winkler
of our staff, completion of the work within the August-September 1988
time frame 1s acceptable. Presently, we are interested in the
prediction of summer season lengths in both the Beaufort and Chukchi
seas. As a minimum, we would like to have the model applied to two
sites each in both these regions. Accordingly, we will make historical
season length records available to the project.

In addition, we would like to have the performance of the new model
compared to the older statistical model for the case of the SWEPI ice
season index. Although we would like the analog model to share the same




Mr. J. J. Kramerer

basic capabilities as the older statistical model, we do not feel that
both models need be similar. For example, we are not completely
satisfied with the use of quintiles to provide a measure of model skill
and would encourage you, if possible, to suggest an alternative measure.

Please do not hesitate to contact Mitchell Winkler at (713) 663-2779 if
you have any questions. We look forward to working with you on this
project.

 hyand_

. Ward, Manager
Offshore Engineering Research Department

Very truly yours,

Attachment

cc: Professor John E. Walsh
Department of Atmospheric Sciences
University of Illinois
Champaign, IL 61820-6219
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. . TYPEWRITER EQUIPMENT INSERT MANUALLY—STUB END FIRST. FORM MAY BE HANDWRITTEN ALSO

calk L8 i o indiie TO BE COMPLETED BY REQUESTING DEPARTMENT

INDICATED ON THIS ORDER. FAILURE TO DO 1
SO WILL DELAY OR PREVENT PAYMENT

MAKER AND DEPARTMENT DATE TOT.EST.COST| SHOW ANY SUGGESTED VENDOR'S NAMES HERE
M. M. Winkler OERD 2/15/88 26,235 Univ ity o Ill ois
DATE REQUIRED DELIVER TO (NAME AND ROOM) m RESALE APPROVED ISITI
ASAP M. M. Winkler 2252 X ﬁm(&
TO BE USED FOR COMMODITY CODE ACCOUNTIAG CODE, W (IF APPLICABLE) \
Analog Ice Forecast Model 370-27802.4
INVOICE MUST BE FORWARDED TO THE AULDRESS VENDOR

PURCHASE ORDER_NO. Show this
SHELL DEVELOPMENT COMPANY PURCHASE ORDER Number on Invoices, Tags. Boxes, etc.
HEREIN CALLED "BUYER" 0-304-8G FRONT: REV. 6-85 BACK:Rev.6.8s FH10D-(10-85) | pE
BLANKET ORDER NO. (IF APPLICABLE) ALTERATION NO. RELEASE NO. DATE
e S . 2/19/88
‘VENDOR: NAME AND ADDRESS. « ir-v (oiime: ia oy SHIP TO.- S g (e He i e

The Board of Trustees of the University of
¢/o Mr. J. J. Kramerer, Director

Grants and Contracts Administration

807 South Wright Street

mém‘ﬁ DEVELOPMENT COMPANY

PARCEL POST — P. O. BOX 481, HOUSTON. TX., 77001
TRUCK-UPS — 3737 BELLAIRE, BLVD., HOU. TX. 77025

Champaign, IL 61820-6219 ROOM NO. _ © 2252
' HEREIN CALLED “CONTRACTOR"” B'LL T‘O" VLS TR W T tivred
LIMPORTANT Mail invoice in QUADRUPLICATE with two copies of - SHELL DEVELOPMENT CO. TELEPHONE
FREIGHT BILL (when PREPAID and ADDED to INVOICE), ACKNOWL~ P. O. BOX 1382 493-7171 -
‘EDGEMENT, SHIPPING NOTICES, and BILLS OF LADING to: HOUSTON, TEXAS 77001
SHIP VIA—FREIGHT: F.0.B. TERMS TAXABLE NON-TAXABLE

D PREPAID D%ﬁf’ag{ggl’ D COLLECT

If delivery is not or cannot be made- promptly by

Contractor must so notify BUYER immediately, and BUYER reserves the right to

cancel this order in whole or in part. To give such notice, or for any further information, contact
2. [f routing is NOT specified, ship by cheapest route; but if that route will not meet required deiivery date, contact BUYER for instructions. If products are sub]ec(
: to released value FREIGHT RATES and soid FOB origin with FREIGHT CHARGES for BUYER'S account, ship at the released value which will provide the lowest

rate. DO NOT insure shipments unless specifically instructed. NO CHARGES will be allowed for packing or cartage unless specified in QUOTATION.
3. Show cash discount terms on .invoice.. All .invoices for material on which no discount is allowed will be paid 30 days from date invoice is received.

QUANTITY

- MATERIAL OR SERVICE

| PRICE

This p'uréhase 6rder provides up to the amount shown for

completion of the study entitled "An Analog System “for

$26,235.0¢

Prediction of Sea Ice Severity" which is described in the
attached proposal dated August 1987. :

|

i

i
T

corresponding to progress.

Projects costs may be billed to Shell im Imstallments

T .

b
i

Ten percent of the total project cost will be retained until

{
s . | S

receipt and acceptance of the final Teport. Please send all——— **-!”‘ Ser
invoices and correspondence to M. M. Winkler, Shell Development

Company, P. O. Box 481,

Houston, Texas,

770013 : =

Additionally, the parties hereto agree as Tollows™

IMPORTANT: All provisions on the face hereof, as well as all conditions
on the back hereof, are part of this order. Read them carefully. No substi-
tutions or changes will be effective without BUYER'S written approval

AUTHORIZED BUYER'S REPRESENTATIVE

MA Pt mIIeN mmam mmmle— N o =




PRTD. (1-83) 1

SHELL OIL COMPANY [ PURCHASE ORDER NO (Show s

SHELL CHEMICAL COMPANY D NRGASE ORDER Number on Invoices. Tags, Boxes, etc))
SHELL DEVELOPMENT COMPANY [J 03049 (Rev. 10-82)
HEREIN CALLED "SHELL" ’

BLANKET ORDER NO. (if applicable) ALTERATION NO. RELEASE NO.

DATE

2/19/88

CONTINUATION SHEET PAGE 2 OF 4
CONTRACTOR

THIS CONTINUATION SHEET IS SUBJECT TO ALL TERMS. CONDITIONS AND INSTRUCTIONS CONTAINED ON FACE
AND REVERSE SIDE OF FIRST PAGE HEREOF.

ARTICLE 1

SECRECY AND INVENTIONS

I.1 As used herein, the term "Confidential

Information™ shall mean technical information retating to the
work performed by Contractor and general knowledge of Shell's

plans and activities, coniirmed OT dizclosed to Contractor by
Shell and/or affiliates of Shell (or on behalf of Shell or such
affiliates) either directly or indirectly tm writing or by

i drawings or by inspection of plants or in any other way, unless
such information is in Contractor 's possesstiom at the time of

|
disclosure without binder of secrecy, or is then or thereafter
becomes part of the public kmowledge or lIiTETrature through—mo
fault of Contractor's, or is thereafter received by Contractor

(
from a third party without binder ol gecrecy. Confidentiat
Information disclosed under this Agreement shall not be deemed ’
to be within the foregoing except1on§—ﬁéréty—because—3uch
information is embraced by more general information in the
public domain or in Contractor's possession.

I.2 All Confidential Information suppited by Shet
Contractor, shall be and remains the property of Shell; and

. T
L LU

Contractor, its agents, servants, employees, and subcontractors— —
shall not divulge any such Confidential Information to third

parties, nor publish same, nor use same 10T any purpose other
than in connection with the work done hereunder, without the
advance written consent of Shell.

I.3 All work performed for Shell by Contractor
hereunder (including but not limited to all information, data,

reports, working notes, drawings, de 5
developed or prepared by Contractor in connection with such

work) shall become the property ol Shettj—uniess—specifiea%ly
otherwise agreed upon in writing by Shell and Contractor, and no

information concerning sucih wUrk—Bhatt—be—divu}ged—ef—diselosaA
by Contractor to third parties without the advance written

consent of Sheiis

14— New—teehnology developed from this project shall
: remain confidential for a minimum of two years beginning upon

completion of the projectr*-ﬂatwithstandiﬁg—eny—eeher—p:ouision__.
of this Contract, paragraphs 1.2 and I.3 hereof shall continue

E in force following termination oT expiration—of the other

Information, and information relating to the work performed
' _hereunder, shall remain confidential indefinitely and never be

!
i
_provisions of this Contract, to the end that Confidential i

revealed except as authorized in writing by Shell.

) I




B ne PRTD. (1-83) 1

SHELL OIL COMPANY [ 3 PURCHASE ORDER NO (Show this

SHELL CHEMICAL COMPANY D meASE ORDER Number on Invoices, Tags, Boxes, et )

SHELL DEVELOPMENT COMPANY [ 0-304-9 (REV. 10-82)
HEREIN CALLED "SHELL"

BLANKET ORDER NO. (if applicable) ALTERATION NO. RELEASE NO. DATE

2/19/88

CONTINUATION SHEET PAGE 3 OF 4

CONTRACTOR

THIS CONTINUATION SHEET IS SUBJECT TO ALL TERMS, CONDITIONS AND INSTRUCTIONS CONTAINED ON FACE
AND REVERSE SIDE OF FIRST PAGE HEREOF.

1.5 1If, as a result of or incidental to any work or
ctor
hereunder, any inventions are conceived, made, or developed by
CouL1act0r—or—emp%eyeee—eﬁ—Geae;ae&e;;which_;elate_in_any_nay to
Shell's business or that of its subsidiaries or affiliates, all
ctor

shall: (a) give notice thereof to Shell; (b) formally assign to

therein and cause employees of Contractor to formally assign all
rigﬁts—therefn—to—She%%*—aad—{e;—execu:e_ox_cause_emplnxees of
Contractor to execute any necessary documents and otherwise

curing of patents for

such inventions.

ARTICLE II

PATENTS AND ROYALTIES

II.1 Contractor shall report to Shell, promptly and in

reasUnabiy—written—defei%T—eaeh—ae;;ce_o:_claim_ai_patent or

copyright infringement based on the performance of this contract

u;‘which—Gentraeeef—has—kaowladge*__In_Lhe_euenz_nf_any_nlaimAQr
suit against Shell on account of any alleged patent or copyright

‘infriugement—arisiﬁg—eue—o£—che—pe:£ocmance_n£_:hls_cnnxxact or
out of the use of any supplies furnished or work or services

performed—hereunder7—Gontracfer—ehe%%—éa;nésh—;o_She11, when
requested by Shell, all evidence and information in possession

o Lontr

E
2
:
f
;
;

ctor

11T 1—Inthe perfor
shall be and remain an independent contractor, and Contractor

§ﬁiII—nUr—bE“cUnstdereﬂ—under—the—pfevisieas—o£—this_con£ract or

otherwise as having employee status within Shell nor shall
Contractor be entitled to participate in any plans,

rran t r distributions by Shell or its affiliates
%eiat ggegoséng pensgons, ée?errgd compensation, bonus, stock

bonus, hospitalization, insurance Or other bemefitsextended—to
Shell employees.
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SHELL OIL COMPANY [ PURGHAE 0, {Stiaw this
SHELL CHEM|CAL COMPANY D meASE ORDER umber on Invoices, Tags, Boxes, etc.)

SHELL DEVELOPMENT COMPANY [J 0-304-9 (REV. 10-82)
HEREIN CALLED “SHELL"

- PRTD. (1-83) ]

BLANKET ORDER NO. (if applicable) ALTERATION NO. RELEASE NO. DATE

CONTRACTOR

CONTINUATION SHEET PAGE 4 OF 4

THIS CONTINUATION SHEET IS SUBJECT TO ALL TERMS, CONDITIONS AND INSTRUCTIONS CONTAINED ON FACE

AND REVERSE SIDE OF FIRST PAGE HEREOF.

III.2 Shell shall have the right to determine scope

—_and objective of the programs or projects under this contract

PURCHASE ORDER NO. (Show tlhis

2/19/88

Shell also shall have the right to modify said programs or

nrojects as the work progresses dur:lng the term of this
> el

contract. Contractor shall have the sole control over the

— manner and method of attaining the results to be achieved under

this contract, and Shell shall have no direction or control of

Contractor or Contractor's employees and agents, except in the

results to be obtained.

III.3 Contractor shall be free to dispose of that
portion of your entire time, energy, and skill as you are not

obligated to devote hereunder to Shell and its subsidiaries, in

any manner you see fit and to any persons, firms or corporations

as you deem advisable so long as you do not create a conflict of

interest between Shell and any other persons, firms or

corporations.

ARTICLE IV

TERMINATION

IV.1l This Contract shall be in effect for a term

commencing on the date set out first above and ending upon

completion of the work, provided, however, that Shell may
terminate this Contract at least 10 days prior to termination

date. Upon the effective date of any such termination,
Contractor shall cease all work being done hereunder.

Contractor shall be reimbursed for Contractor's Recoverable

Costs incurred prior to the time that the termination becomes

effective, but Contractor shall not be entitled to any other

rnmpensations_on_accounL_n£_such_Lexminatinn+_uhether_hy_nav of

claims for damages, or for loss of anticipated profits, or
otherwise.

Please indicate your concurrence with the foregoing terms and

conditions by signing below and returning one copy to Shell.

The Board of 1rdsteées OoT Date-
the University of Illinois




University of Illinois REQUEST FOR ANTICIPATION ACCOUNT

at Urbana-Champaign REQUEST TO USE EXPIRED OR OVERDRAFTED ACCOUNT
TO: Grants & Contracts Office
FROM: Mankin Mak . ;;77 /ZZZ«_,vZE 3=11=§B ° 3
Name (Type or Print) Signature & Date Dean's Approval (if required)

THE UNIT IS TO COMPLETE A THROUGH C, AS APPROPRIATE

A. REQUEST FOR ANTICIPATION ACCOUNT
Notice has been received from the sponsor that the pending proposal listed below will be
funded. Permission is requested to incur costs in anticipation of an award. If the
proposal is not funded or if the resulting award has a diffarent effective date, all
unallowable charges will be promptly transferred by the unit in accordance with Guideline
16-1D-200, Section E, of the General Policy & Guidelines.

PROPOSAL DATA (on file in the Grants & Contracts Office).

Principal Investigator John Walsh Unit Atmospheric Sciences
Title An Analog System for Prediction of Sea Ice Severity
Sponsor Shell Western E & P, Inc. Proposal Ref. No. 87-PRI-S/W-1718

EXISTING AWARD DATA (if applicable):
Award No. Acct No. Termination Date

ANTICIPATION REQUEST:

Amount  11.000.00 Period (Limited to 3 Months) 3-21-88 to 6-20-88
(Please check one of the following): '
1) A NEW ACCOUNT NUMBER IS REQUESTED:

a. This is a new project,
b. It is not known how the Sponsor will fund the project (renewal or continuation),
G This is a continuation of an AFOSR or EPA grant/cooperative agreement, or
d. This is a new project period for a PHS grant.

2) CONTINUED USE OF THE EXISTING ACCOUNT NUMBER LISTED ABOVE IS REQUESTED:

The project will be continued with the same grant/contract number and is not a
continuation of an EPA or AFOSR grant/cooperative agreement. In the event t the
Sponsor assigns a different grant/contract number, a new University account
number will be assigned, and the Unit agrees to promptly transfer all allowable
charges to the new account.

—————

B. REQUEST TO USE EXPIRED OR OVERDRAFTED ACCOUNT :
Permission is requested to use the existing account listed in A above:
1. To incur costs in anticipation of a no-ccst extansien wnich has been ragqu2
- from the sponsor through the Grants & Contracts O0ffice, or
2s To incur costs in excess of the award for the purpose of accumulating total
project costs.

X!

=

wn

-
-

C. DISTRIBUTION After this form has been processed by the Grants & Contracts Office, please
distribute a copy to:

Name Karen Garrelts Address 101 Atmos Sci Blde (MC 223)

D. GRANTS & CONTRACTS OFFICE / Request approved as noted Request denie

New Account Number /-5- B3 7E0 7 Title S SHELL INESTAN Fﬂ/ﬁ WA

MW“ S LY r
U )
Form GC 70 Rev 1/85 (j:;éi;///// Grants & Contracts Office  DATE




University of I1linois REQUEST FOR ANTICIPATION ACCOUNT

at Urbana-Champaign REQUEST TO USE EXPIRED OR QVERDRAFTED ACCOUNT
TO: Grants_& Contracts Office
FROM: Mankin Mak . CZZ:«_—<f2ZZ«_J/A£ 3-11-88
Name (Type or Print) Signature & Date Dean's Approval (if requirea)

THE UNIT IS TO COMPLETE A THROUGH C, AS APPROPRIATE

A. REQUEST FOR ANTICIPATION ACCOUNT
Notice has been received from the sponsor that the pending proposal listed below will b
funded. Permission is requested to incur costs in anticipation of an award. If the
proposal is not funded or if the resulting award has a diffarent effective date, all

unallowable charges will be promptly transferred by the unit in accordance with Guidal:
16-§D—200, Section E, of the General Policy & Guidslines.

PROPOSAL DATA (on file in the Grants & Contracts Office).

Principal Investigator John Walsh Unit Atmospheric Sciences
Title An Analog System for Prediction of Sea Ice Severity

Sponsor Shell Western E & P, Inc. Proposal Ref. No. 87/-PRI-S/W-1718

EXISTING AWARD DATA (if applicable):
Award No. Acct No. Termination Date

ANTICIPATION REQUEST:

Amount  11.000.00 Period (Limited to 3 Months) 3-21-88 to 6-20-88
(Please check one of the following): '
1) A NEW ACCOUNT NUMBER IS REQUESTED:

a. This is a new project,
bre It is not known how the Sponsor will fund the project (renewal or continuatio:
Cle This is a continuation of an AFOSR or EPA grant/cooperative agreement, or
__d. This is a new project period for a PHS grant.

2) CONTINUED USE OF THE EXISTIMG ACCOUNT NUMBER LISTED ABOVE IS REQUESTED:

The project will be continued with the same grant/contract number and is not ¢
continuation of an EPA or AFOSR grant/cooperative agreement. In the event the
Sponsor assigns a different grant/contract number, a new University account

number will be assigned, and the Unit agrees to promptly transfer all allowab
charges to the new account.

—

B. REQUEST TO USE EXPIRED OR OVERDRAFTED ACCOUNT :
Permission is requested to use the existing account listad in A above:
1. To incur costs in anticipation of a no-2cst extansicn wnich has been raguastis
from the sponsor through the Grants & Contracts Office, or
Zs To incur costs in excess of the award for the purpose of accumulating total
= project costs.

C. DISTRIBUTION After this form has been processed by the Grants & Contracts Office, ple
distribute a copy to:

Name Karen Garrelts Address 101 Atmos Sci Bldg (MC 223)
D. GRANTS & CONTRACTS OFFICE Request approved as noted Request denied
New Account Number Title

Form GC 70 Rev 1/85 Grants & Contracts Office  DATE




University of Illinois Grants and Contracts Office

na-Champaign 105 Davenport House 217 333-2186
at Urba C PG 809 South Wright Street

Champaign, IL 61820-6219

To: 044& Zf//m/ész/é/ Date: 7///@;”
/ "/

From: Bill Morgan Ref:

Per our Telephone Conversation
//’
" For Your Information
Thank You

Per Your Request

Comments:




University of Illinois Grants and Contracts Office
at Urbana-Champaign 105 Davenport House 217 333-2186

E. G.

809 South Wright Street
Champaign, IL 61820-6219

July 1, 1988

Ward, Manager

Offshore Engineering Research Department
Shell Development Company
Bellaire Research Center

P. 0.

Box 481

Houston, TX 77001-0481

Re:

Dear

Purchase Order No. RE41855LA

Mr. Ward,

Pursuant to your letter of 17 June 1988 to Dr. Mapother, please

find

enclosed one copy of the above referenced Purchase Order

properly signed on behalf of The Board of Trustees of the
University of Illinois. This P. O. now reflects terms negotiated
between Dr. Mapother and Mr. Winkler.

Regarding General Conditions on the reverse side of Shell’s
Purchase Order, the following deletions/understandings are

recognized. These have been previously discussed with Mr.
Winkler:
1) The Board of Trustees of the University of Illinois is

prohibited by State Statute from contracting to indemnify
and/or hold harmless. Accordingly, the following deletions
are recognized:

a) Article 3 - Taxes, the last part of the sentence
beginning "...and the CONTRACTOR..." is deleted in its
entirety.

b) Article 5 - Infringement, this article is deleted in
its entirety.

c) Article 11 - Liability-Indemnity, this article is
deleted in its entirety.

d) Article 14 - Bills and Liens, the wording "...and
indemnify CONTRACTOR ..." from the last sentence 1is

deleted in its entirety.

Article 7 - Default, the penalty provision included therein
\ item 7 (¢c) / is deleted in its entirety. This is a best-
efforts project, and no funds are available to cover re-
procurement of similar services.

Article 12 - Insurance, Shell accepts that the University of
Illinois is self-insured.




4 . Article 13 - Use of Premises, this article is considered not
applicable.

Per your request, I am also returning your original Purchase
Order #RE39912LA.

Please contact me at (217) 333-5897 if any of the above creates
difficulties for Shell.

Sincerely,

Wm. D. Morgan, Associate Director
Grant & Contract Administration

Mast
Mapother
Walsh

cc:

S oOw

368




VENDOUOR

INDICATED ON THIS ORDER. FAILURE TO DO

\‘/ - ’ INVOICE MUST BE FORWARDED TO THE ADDRESS
SO WILL DELAY OR PREVENT PAYMENT.

1

PURCHASE ORDER_NO. Show this

SHELI. DEVELOPMENT COMPANY PURCHASE ORDER Number on Invoices, Tags, Boxes, etc.
HEREIN CALLED “BUYER" 0-304-8G FRONT: REV.6-86 BACK:REV.6-85 PRTD. (11-87) | RE 4/ Y{{LA R

BLANKET ORDER NO. (IF APPLICABLE) ALTERATION NO. RELEASE NO. DATE : o
. 6/14/88
VENDOR NAME AND ADDRESS .. ooy SHIP:TO. . . SR AT RN i
The Board of Trustees of the University of ]llinSHELL DEVELOPMENT COMP.
c/o Mr. Dillon Mapother
Associate Vice Chancellor for Research ::ggi"‘:’gsgapa‘g&ggsisk HSOUSTON';%ZOOI
Swanlund Administration Building : J « X
601 East John Street ROOM NO. 2252
Champaign, IL 61820
HEREIN CALLED “"CONTRACTOR” BILL:TO, ooty s
IMPORTANT:  Mail invoice in QUADRUPLICATE with two copies of SHELL DEVELOPMENT CO. TELEPHONE
LFREIGHT BILL (when PREPAID and ADDED to INVOICE). ACKNOWL— P: O.BOX 1382 493-1171 7
EDGEMENT, SHIPPING NOTICES, and BILLS OF LADING to: HOUSTON TEXAS 77251-1382
L]
SHIP VIA—FREIGHT: F.0.B. f TERMS TAXABLE NON-TAXABLE
e [Jae [eoucr || shllfponolot |7 Iped
1. If delivery is not or cannot be made promptly by Contractor must so notify BUYER immediately, and BUYER reserves the right to

cancel this order in whole or in part. To give such notice, or for any further information, contact

2. If routing is NOT specified, ship by cheapest route; but if that route will not meet required delivery date, contact BUYER for instructions. If products are subject
to released value FREIGHT RATES and sold FOB origin with FREIGHT CHARGES for BUYER'S account, ship at the released value which will provide the lowest
rate. DO NOT insure shipments unless specifically instructed. NO CHARGES will be allowed for packing or cartage unless specified in QUOTATION.

3. Show cash discount terms on invoice. All invoices for material on which no discount is allowed will be-paid 30 days from date invoice is received.

QUANTITY MATERIAL OR SERVICE

l

PRICE

- ‘ This purchase order provides up to the amount shown for
e - ~—completion of the study entitled "An Analog System for
Prediction of Sea Ice Severity" which is described in the
University of Illinois proposal dated August 1987.

T Projects costs may be billed to Shell in installments’
corresponding to progress.

Ten percent of the total project cost will be retained until
receipt and acceptance of the final report.

Please send all invoices and correspondence to M. M. Winkler,
Shell Development Company, P. O. Box 481, Houston, Texas, 77001.

Additionally, the parties hereto agree as follows:

$26,235.00

Z
IMPORTANT: All provisions on the face hereof, as well as all conditions AUTHORIZED Buﬁs LA E‘%I
on the back hereof, are part of this order. Read them carefully. No substi-
tutions or changes will be effective without BUYER'S written approval. BRC - PURCHAS‘NG

NOTICE: THIS FORM CONTAINS A LIABILITY-INDEMNITY CLAUSE ON THEﬁEVEﬁSE SIDE. PLEASE READ CAREFULLY

/




- ’

CONDITIONS. The following General Conditions are always applicable, and the following Work Order Conditions are also applicable when this Order provides for

performance of any work.

GENERAL CAUTION. Flammable liquids and gases may be present in equipment and work areas involved nipétfolséance of.this Order. CONTRACTOR must take

extreme care in such performance, and accept the entire risk to CONTRACTOR and CONTRACTOR's ’
GENERAL CONDITIONS™

1. Contract. This Order, when accepted by CONTRACTOR either in writing
or by shipment of any article or other commencement of performance hereunder,
constitutes the entire contract between CONTRACTOR and BUYER concerning its
subject matter; and neither any contrary or additional conditions then specified by
CONTRACTOR nor any subsequent amendment or supplement shall have any
effect without BUYER's written approval.

2. Quality Assurance. All articles, materials and work furnished shall be of
good quality and free from any defects, and shall at all times be subject to BUYER's
inspection; but neither BUYER's inspection nor failure to inspect shall relieve

CONTRACTOR of any obligation hereunder. If, in BUYER's opinion, any article, .

material or work fails to conform to specifications ‘or is”otherwise "defective,
CONTRACTOR shall promptly replace same at CONTRACTOR's expense. No
acceptance or payment by BUYER shall constitute a waiver of the foregoing; and
nothing herein shall exclude or limit any warranties impliedby law. -~

3. Taxes. Unless otherwise provided herein or by law, CONTRACTOR shall’
pay all sales, use, excise, and other taxes, charges, and contributions now or
hereafter imposed on, or with respect to, or measured by the articles, materials or

work furnished hereunder or the ‘compensation paid to persons' ‘émployed in- '

connection with performance hereunder; - \ ~trrder

pay-the-sarme— )
4. Compliance. In performance -hereunder and every, activity connected

therewith, CONTRACTOR shall comply fully with all ‘applicable laws, ordinances,

rules and regulations, and, when requested, shall furnish eviderice satisfactory 10- .

BUYER of such compliance. Without limiting the foregoing CONTRACTOR
warrants that all articles and materials furnished were and shall be produced in
compliance with the Fair Labor Standards Act.of 1938 asamended.. , > LT
~dafringement. CONTRACTOR shall--indemnify and- defend B84
against all claims, swits,liability and expense on account-et-atteged infringement
any patent, copyright or tradermack £esuHiTTg
manufacture, sale—~rermmaruse or othe

b0 SRR

without relieving CONTRACTOR of any obligation hreun :

10. Performance. CONTRACTOR shall perform all work diligently, carefully
and in a good and workmanlike manner; shall furnish all labor, supervision,
machinery, equipment, materials and supplies necessary therefor; shall obtain and
maintain all building and other permits and licenses required by public authorities in
connection with performance of the work; and, if permitted to subcontract, shall be
fully responsible for all work performed by subcontractors. CONTRACTOR shall
conduct all operations in CONTRACTOR's own name and as an independent
contractor, and not in the name of, or as agent for BUYER.

X~._11. Liability-Indemnity. CONTRACTOR shall be solely responsible for g
¥als, equipment and services until the work is completed to BUY,
Qn. CONTRACTOR's responsibility for loss of or damage to
progress (Ingluding materials on the premises or in storage or in transit
intended for Ygorporation in the work) shall, however, be limited t9/$
occurrence. CONTRACTOR shall be solely responsible for tools, gquipment and

employee of either wh
Except as stipufed above in this Article 11, and tg

i but no further), CONTRACTOR shall defend, indemnify

and hold harmless BUYER, if\parent and subsidiary cpfipanies, coventurers, and
directors, employees and agenms_of such companig$ against any loss, damage,
claim, suit, liability, judgment and expense (includipg attorneys' fees and other costs
of litigation), and any fines, penalties ard assesgpfents, arising out of injury, disease
or death of persons or damage to or'loss d{anyproperty (including but not limited to
BUYER's existing facilities) or the environpént resulting from or in.connection with
performance or nonperformance of wogk undgr this Order by CONTRACTOR, its
agents or subcontractors, even thoughaused byXge concurrent and/orcontributory
negligence (whether active o passj¥€ or of any kindQr description) or fault of a party
indemnified, subject to the next sicceeding sentenceNqerein. Without regard to the
extent of negligence, if any, of.ah indemnified party, CONJRACTOR, at its expense, .
shall defend any such claigror suit against an indemnified\arty and shall pay any
judgment resulting thergifom. If, after CONTRACTOR has bo) defended any such
suit and paid any regditing judgment, it is judicially determired that the injury,
disease, death or dgfiage was caused by the sole negligence of a pagly i ifi
then BUYER shgH’reimburse CONTRACTOR for the judgment an

refuired by Article 12 below.
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6. Assignment. Neither this Order nor any claim-against BUYER arising
directly or indirectly out of-or in con.qsction with this Order shall be assignable by
CONTRACTOR or by operation of law, nor shall CONTRACTOR subcontract any
obligations hereunder, without.BUYER's prior written consent.

7. Default. If CONTRACTOR or any subcontractor breaches any provision
hereof, or becomes insolvent, enters bankruptcy, receivership or other like proceed-
ing (voluntarily or involuntary), or makes an assignment for the benefit of creditors,
BUYER shall have the right, in addition to any other rights it may have hereunder or
by law, to terminate this Order by giving CONTRACTOR written notice; whereupon
(a) BUYER shall be relieved of-all further obligation hereunder, except to pay the
reasonable value of CONTRACTOR's prior performance, but not more than the
contract price and (b) title to any product(s) of CONTRACTOR's work, whether
. completed or partially completed, as well as all materialg, prepared, procured or set

aside by CONTRACTOR for use inthe work, shall, at BUYER's option upon giving

i
3 >

. .written ‘notice 'to. CONTRACTORvest .in BUWYER’ and BUYER may enter CON-
] B e at

<

it
: ]

T

LR P oY

o Time i

TRACTOR's premises and remove the same t'he;efrom. and (

T ' v

&oﬂ e'r. adBl.‘]E' right to require strict performance
by CONTRACTOR shall not be affected by any waiver, forbearance or course of
dealing.

8. Withholding. BUYER shall have the right to withhold any money ever
payable-by -it. hereunder and apply the same to payment of any obligations of
CONTRACTOR to BUYER or to any other parties arising in any way out of this Order
or its performance. -

o239, Excuses,; Either CONTRACTOR or BUYER shall be excused from per-
formance of the obligations heteunder when and to the extent that such performance

is delayed arprevented (and,in BUYER's case, its need for the articles, materials or
work-is redyced or eliminated) by any circumstances reasonably beyond control, or
by' fire, explosion, any “strike or labor dispute or any act or omisgion of any
Govefnmental authority. =, - = .0~ Home Y E:

~1]1. Liability-Indemnity (Contd.)

If i judicially determined that any of the indemnity obligatiol
CONTRACTORag all be supported by insur: e 12areinvalid,
illegal or unenforceable | . ~obligations shall automatically be
amended t onetary limits and other provisions in the
e law for so long as that law is in

12. Insurance. Without in any way limiting any of CONTRACTOR's obliga-
tions, indemnities or liabilities under Article 11, CONTRACTOR shall maintain at all

ey

» - times thefollowing minimum insurance, at CONTRACTOR's expense, incompliance
’\ with all-applicable laws-and satisfactory to BUYER: (a) Workers' Compensation

\nsurance — statutory limits, and Employers' Liability Insurance — limit of $100,000
each occurrence, both coverages to apply to liability as applicable under any state or
federal statute or through any common law process; (b) Comprehensive Automobile
Liability Insurance — combined bodily injury and property damage limit of $300,000
each occurrence; (¢) Comprehensive General Liability Insurance (including con-
tractual coverage for Article 11 above) — combined bodily/personal injury and
property damage limit of $300,000 each occurrence; and (d) any other insurance
BUYER may require.

. Whenever requested, CONTRACTOR shall furnish evidence satisfactory to
BUYER that such insurances are in effect.

13. Use of Premises. CONTRACTOR shall perform all work in such manner
as to cause minimum interference with the operations of BUYER and of other
contractors on the premises, and shall take, and cause CONTRACTOR's and every
subcontractor's employees, agents, licensees, and permittees to take, all necessary
precautions (including those required by BUYER's safety regulations) to protect the
premises and all persons and property thereon from damage or injury. Upon
completion of the work, CONTRACTOR shall leave the premises clean and free of all
equipment, waste materials and rubbish.

? 14. Bills and Liens. CONTRACTOR shall pay promptly all indebtedness for
labor, materials and equipment used in performance of the work. CONTRACTOR
shall not be entitled to receive final payment from BUYER, until CONTRACTOR
furnishes evidence satisfactory to BUYER of full payment of such indebtedness.
CONTRACTOR shall not permit any lien or charge to attach to the work or the
premises; but if any does so attach, CONTRACTOR shall promptly procure its
release, ard-indemniy-BUYER-against-ali-damage-and-expensemoidentthereto.

15. Changes. CONTRACTOR shall make no change in the work or perform
any additional work without BUYER's specific written approval. BUYER may order
changes in the work or require additional work at any time, and CONTRACTOR shall
comply therewith; but the price hereunder shall be increased by an amount equal to
the increase (if any) in CONTRACTOR's cost of labor and materials, plus 10% of
such increase.

Back: Rev. 6-85 Front. Rev. 6-85
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1.5 Inventions made by employees of Contactor

resulting from work done hereunder shall be and remainm the
property of Contractor. Shell shall have an exclusive,
worldwide, irrevocable, paid—up license To Wse and practite such

- inventions, whether or not patented, in its businesses, which

Ticense may be extended by Shell to its affilfates and
subsidiaries without accounting to Contractor therefor.

Contractor may license third parties Ior applications which do
not infringe the license rights granted Shell hereinabove.

1.6 Notwithstanding any other provision hereof, the

rights and obligations provided herein shall survive completion
or termination of this contract.

ARTICLE II

SERVICES AND MANNER OF PERFORMANCE

II.1 In the performance of this contract, CONtractor
shall be and remain an independent contractor, and Contractor

shall not be considered under the provisions ol this contract or
otherwise as having employee status within Shell nor shall

i Contractor be entitled to participate 1n any plans,
arrangements, or distributions by Shell or its affiliates

relating to any pensions, deferred compéﬁ§§tt6ﬁj‘b6nusi—3tock
bonus, hospitalization, insurance or other benefits extended to

' Shell employees.

% 11.2 Shell shall have the right to determine scope and
; objective of the programs or projects under this contracte

Shell also shall have the right to modify said programs Or
projects as the work progresses during the term of this contract

subject to reimbursement ol contractor for any additional—costs
incurred as a result of such modification. Contractor shall

"have the sole control 6Vér‘thE—manner—and—method—of—attainiag
the results to be achieved under this contract, and Shell shall

'7‘““ﬁiﬁé‘ﬁﬁ‘ﬁIrEcttUu—Ur—controi—of—eontractor—ef—Gea€¥ae&o¥ls
employees and agents, except in the results to be obtained.

! I1I.3 Contractor shall be free to dispose of that

not

I portion of your entire time, :
? obligated to devote hereunder to Shell and its subsidiaries, in

any manner you see Fit and to any p 5
as you deem advisable so long as you do mnot create a conflict of

interest between Shell and any other persons, firmsor
corporationse.
. corp \
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ARTICLE III

TERMINATION

III.1 This Contract shall be in effect for a term
_commencing on the date set out first above and ending upon

completion of the work, provided, however, that Shell may
terminate this Contract upon 10 days written notice to

contractor. Upon the effective date of any such termination,

Contractor shall cease all work being done hereunder.

Contractor shall be reimbursed for Contractor's Recoverable
Costs incurred prior to the time that the termination becomes

effective, but Contractor shall not be entitled to any other
compensations on account of such termination, whether by way of

claims for damages, or for loss of anticipated profits, or
otherwise.

Please indicate your concurrence with the foregoing terms and

conditions by signing below and returning ome copy to Shell.
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Craig S. Bazzani, Comptroller é,/éﬂﬁ/4é;p

for The Board of Trustees of Date
The University of Illinois




University Of I1linois Grants and Contracts Office

2 i 105 Davenport House 217 333-2186
at Urbana Champalgn 809 South Wright Street

Champaign, IL 61820-6219 )
September 4, 1987

U of I Ref. No. 87-PRI-S/W-1718

MR. DAVID AGERTON

SHELL WESTERN E & P, INC.

200 NORTH DAIRY ASHFORD

HOUSTON, TX 77079
Title: AN ANALOG SYSTEM FOR PREDICTION OF
SEA ICE SEVERITY.

Amount: $26.235.00
Period: OCT. 1, 1987 - SEPT. 30, 1988

Principal Investigator(s) JOHN E. WALSH

Department ATMOSPHERIC SCIENCE
Type of Request:XX New Request, Supplement,
Continuation, Renewal for Existing Award

Revision of Original Proposal Transmitted on

Proposal Number

Enclosed are copies of the referenced proposal. This proposal has been
reviewed by the proper University administrative officials and has been
approved for submission.

Your consideration will be appreciated. Any contract or grant supporting the
above described project must be issued in the University's corporate name,
The Board of Trustees of the University of Illinois, Urbana, Illinois 61801.

Any questions of a non-technical nature regarding this proposal should be
addressed to Willie Dozier or Jay Menacher at the above telephone number.

Sincerely,

LS 2, @

Morgan, Associjte Direcfor
Grant and Contrad gpinislitratfion

WDM:ef
Enclosure

Ce s Judith Liebman, Vice-Chancellor
for Research

KAREN GARRELTS»//




Estimated Budget

Salaries
J. Walsh, 1 month $4700
B. Ross (programmer, 4 months 8739

Total salaries
Fringe benefits (11.366%)
Computer (U. of Ill. Cray X-MP)
Telephone, postage, supplies
Total Direct Costs
Indirect Costs

52.2% (18,266-3,000) =

Total Costs

$13,439
1,527
3,000

300
$18,266
7,969

$26,235




July 29, 1987

Mr. David Agerton

Shell Western E & P, Inc.
200 North Dairy Ashford
Houston, TX 77079

Dear Dave:

As a follow-up to our telephone conversation, I nave enclosed a
description of a project that would produce an analog system for
long-range prediction of Alaskan ice severity. Also enclosed is an
estimated budget totaling approximately $26K. Because the project
would draw upon previous analog model development by the National
Weather Service and others, we should be able to complete the work
within one year.

The project personnel at Il1linois would be myself and a research

programmer, B. Ross, who has been working on Arctic-related projects
for the past five years. Resumes and publications 1ists for both of

us are attached.

If there is interest at Shell in this type of project, we can submit
a formal research proposal through the University. We can also mod-
ify the present outline to better suit your needs.

Thanks for your consideration. 1 1ook forward to hearing from you.

Sincerely,

John Walsh

JW:nm
Ehnclosure
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An Analog System for Prediction of Sea Ice Severity

A. Background

The two major approaches to sea ice forecasting are numerical models
and statistical procedures. The range of forecasts derived from numerical
models such as the U.S. Navy Polar Ice Prediction System (PIPS; see Preller,
1985) is limited to 5-T days by the accuracy of the forcing data required to
drive the model. Consequently, the so-called "long-range" forecasts for
periods of a month to several seasons are based on statistical procedures.
The U.S. Navy/NOAA seasonal ice forecasts for the Alaskan region rely heav-
ily on a pair of April air pressure indicators selected nearly ten years ago
(Barnett, 1980). A more sophisticated system, recently developed by Sea Ice
Consultants (SIC) under contract with Shell Western, is based on systematic
scans of correlations between an ice severity index and multi-month fields
of atmospheric sea level pressure and geopotential height. The SIC proce-
dure uses screened grid-point predictors in multilinear regression equations
derived from the historical data base.

An alternative approach to long-range statistical forecasting is the
analog method, whereby the past year(s) that most closely resemble the year
being forecast are objectively determined. The essence of an analog fore-
cast scheme is the postulate that the predictand will evolve as it did in
the analog year(s). The identification of the analog years is made in terms
of predictors or predictor fields that are known to be physically relevant
to predictand evolution. Because the analog approach offers several sig-
nificant advantages over the grid point correlation/screening approach (see
pp. 2-3), it may be viewed as an extension of the ice forecasting system now
in use at Shell Western.

Significant skill derived from analog techniques has recently been
demonstrated in studies at the Canadian Climate Center (Shabbar and Knox,
1986) and the U.S. National Weather Service's Climate Analysis Center (Live-
zey and Barnston, 1987). 1In the latter case, sufficient skill was found in
analog forecasts of United States temperatures that the analog system "has
been adopted as a major input for operational use by official forecasters"
at the NWS (Livezey and Barnston, 1987, p. 1).

The emergence of the analog technique as a major weather forecasting
tool has positive implications for long-range forecasts of weather and sea
ice, and has motivated this proposal. More specifically, the analog ap-
proach offers the potential to extend considerably the Alaskan ice fore-
casting capability developed for Shell Western by Sea Ice Consultants. The
capabilities of the forecast system will be enhanced in the following ways
by the analog input:

(1) Whereas the user of approach based on screening of correlation grids
was "locked into" forecasts of a particular ice index (used in com-
puting the grid point correlations), the analog methodology permits
the extrapolation of a forecast to other predictands—-subject only to
the requirement that the ice-index data base include the analog
years. Figure 1 shows schematically how the ice index enters the
forecast scheme before predictor selection in the correlation/screen-
ing approach, but after predictor selection in the analog case.




CORRELATION/SCREENING ANALOG
Atmospheric Time series Atmospheric
data of ice index data
Grid point Analog year
predictor selection

selection

Time series ;

of ice index
V

Forecast Forecast
of ice index of ice index

Fig. 1. Schematic comparison of correlation/screening and analog approaches
to forecasts of ice severity index.




3

Should exploratory/drilling operations expand to other high-latitude
regions, the analog approach can be applied to the new region immedi-
ately; by contrast, the re-implementation of the correlation/screen-
ing approach would require a return to the initial computational
stages and the re-computation of all correlation grids.

(2) As the severity ranks of the analog years cluster more closely togeth-
er, the confidence level of an analog forecast increases. Each set
of analog years can be assigned a measure of consistency based on the
difference in the ice severity rank of those years. This "consis-
tency statistic" will serve as a readily quantifiable indicator of
the confidence to be placed in a particular analog forecast.

(3) Extreme years can be identified and forecast through the routine imple-
mentation of an analog system, whereas a system based on correlations
or correlation scans can be subject to statistical dilution of the
associations that are most relevant to the evolution of an extreme

ice year.

(4) The evolutionary nature of the predictor fields can be incorporated
directly into the analog determination, e.g., by defining metrics
based on a series of sequential (monthly) predictor/predictand matches
and their summation or integration over all the months. Temporally-
dependent weighting of the more recent months can be objectively
employed in order to avoid the temporal averaging inherent in the use
of multi-month mean predictors.

(5) The analog approach is conceptually simple and therefore more easily
grasped by users than is the "black box" component of a system of
correlation scans, predictor screening, and regression equation for-
mulation.

B. Proposed work

The proposed work includes the design, formulation and testing of an
analog system for forecasting seasonal ice severity. The procedure will
draw heavily on the analog system recently implemented by the National Wea-
ther Service (NWS) for United States temperature forecasting. However, the
application to forecasts of a sea ice severity index will require several
modifications and corresponding experimentation.

On the basis of the NWS system development and our own sea ice fore-
casting experience, the following predictor inputs will be supplied to the
analog selection procedure:

(a) Sea level pressure, 45°-90°N, 5° x 10° lat x long grid,

(b) 700 mb geopotential height, U45°-90°N, 5° x 10° lat x long grid,

(e¢) Sea surface temperature, 50°-90°N, 4° x4° lat x long grid, and

(d) Southern Oscillation Index as computed by NWS.
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In all cases, the data will be monthly and will cover the period 1950-1985.
The period spanned by the developmental data base is essentially the same as
the 1950-1984 period used by the NWS.

The statistic to be used as a measure of the analog "match" will be the
root-mean-square (rms) difference between the grid or index of the forecast
year and the corresponding grid or index of the possible analog year. The
year(s) with the smallest rms differences will be selected as the analog
year(s). Verification statistics will be based on the set of analog fore-
casts for all years for which the ice severity index is available. (The
values of or computational procedures for this ice severity index will be
provided by the sponsor.) An analog system will be constructed for opera-
tional usage in forecasts made at the end of January, February, ..., July of
the year for which the forecast is valid, as well as November and December
of the antecedent year.

B.1 Sensitivity experiments

At the core of an analog system development is a set of sensitivity
tests pertaining to various aspects of the analog selection procedure. The
following list of sensitivity tests is intended to indicate the types of
parameters to be optimized in the models for each month:

(a) Number of analogs. The analog forecast made during any month will be
the ice severity index averaged over the n best analog years. In
view of the sample size used here and previous experience with long-
range weather forecasts, the optimum values of n will likely be in
the range of 2-6. Experimentation will establish the optimum value
for each month.

(b) Length and weighting of antecedent period. The skill of forecasts made
in a particular calendar month will likely depend on the length of the
antecedent period used for determining the best analogs. A weighting
of the more recent months relative to the less recent months is also
likely to impact the forecast skill. Antecedent periods of 1-8 months
will be examined systematically prior to the final selection of the
analog model for a particular month, as will the effect of uniform vs.
inverse-time weightings of the rms statistics of the antecedent
months.

(¢) Evolutionary vs. stationary rms metric. The rms metric can be a mean
of the rms differences for m antecedent months, or it can be a
single value computed from the m-month mean of the predictor data.
These two alternatives will be compared, and the superior alternative
will be used consistently in all models.

(d) Regional weighting of grid point differences. It is likely that pre-
dictor values near the predictand region will represent more meaning-
ful input to an analog selection system. The sensitivity tests will
include experiments in which the rms metric is computed using
distance-weighted grid-point differences. The weights will decrease
with increasing distance from the predictand region.
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(e) Predictor subsets. In view of NWS experience, analog models from which
one or more of the four predictors are deleted will also be examined.
Should skill be unchanged (or higher) without one or more of the
predictors, the predictor(s) will not be included in the analog se-
lection scheme for that month.

635 Products

A final report will contain the parameters and structural elements of
the analog models to be used for forecasts issued at the end of November,
December, ..., July. The model parameters and structural elements will be
those addressed in the sensitivity tests described above.

Skill assessments will be presented in terms of the mean absolute error
of the predicted severity index, the mean absolute rank error, the average
error of the forecast quintile, and probability distributions showing the
likelihood of occurrence of each quintile in the case of a forecast of quin-
tile k (k =1, 2, 3, 4, 5). It should be noted that the skill statistics
will be valid for independent data because a year being forecast is not
included in the pool of potential analogs (i.e., the forecast year is effec-
tively independent of the predictor pool).

The error analysis will also include a quantitative evaluation of the
relationships between forecast skill and the consistency (i.e., clustering)
of the analog-year values of the ice index. This evaluation will form the
basis of an algorithm for assigning confidence levels to specific forecasts
on the basis of the similarity of the analogs.

Finally, all the predictor datasets will be provided so that the analog
models can be implemented directly at the site most appropriate for real-
time usage by the sponsor.
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