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Abstract

The demand for spatial climate data in digital form has risen dramatically in recent years.
In response to this need, a variety of statistical techniques have been used to facilitate the
production of GIS-compatible climate maps. However, observational data are often too sparse
and unrepresentative to directly support the creation of high-quality climate maps and dara sets
that truly represent the current state of knowledge. An effectuive approach is to use the wealth of
expert knowledge on the spatial patterns of climate and their relatisnships with geographic
features, termed “geospatial climatology,” to help enhance, control, and parametenze a statistical
technique. Described here is a dynamic knowledge-based framework that allows for the effective
accumulation, application, and refinement of climatic knowledge, as expressed in a statistical
regression madel known as PRISM (Parameter-elevation Regressions on Independent Slopes
Model). The ultimate goal is to develop an expert system capable of reproducing the process 2
knowledgeable climatologist would use to create high-quality climate maps, with the added
benefits of consistency and repeatability. However, knowledge must first be accumulated and
evaluated through an ongoing process of model appl_ication; development of knowledge
prototypes, parameters, and parameter setiings; testi-ng; evaluation; and modification. This paper
describes the current state of 2 knowledge-based framework for climate mapping, and presents
specific algorithms from PRISM to demonstrate how this framework is applied and refined.to
accommodate difficult climate mapping situations. A weighted climate-elevation regression
function acknowledges the dominant influence of elevation on climate. Climate stations are
assigned weights that account for other climatically importamt factors besides elevation. Aspect

and topographic exposure, which affect climate"at a variety of scales, from hill slope to windward



and leeward sides of mountain ranges, are simulated by dividing the terrain into topographic
facets. A coastal proximity measure is used to account for sharp climatic gradients near
coastlines. A two-layer model structure divides the atmosphere into a lower boundary layer and
an upper fres atmosphere layer, allowing the simulation of temperature inversions, as well as
mid-slope precipitation maxima. The effectiveness of various terrain configurations at

producing orographic precipitation enhancement is also estimated. Climate mapping examples

are presented.

Keywords: Climate map, Knowledge-based system, Expert system, Climate interpolation,

Spatial climate, Climate data sets, Precipitation, Temperature, GIS, PRISM, Geospatial

climatology



DEVELOPING A MULTI-LANGUAGE
ALFALFA INFORMATION SYSTEM

Développement d'un Systéme d'Information Muitilingue su

E{é’ fEIL‘;\/\.-jE
Description
The Alfalfa Information System is a collaborative project
to create a web-based, multi-language, comprehensive
knowledge resource for alfalfa (Medicago sativa L.).

-
Rationale

Alfaifa is the world's most important crop for feeding livestock.
Information needs exist in all counmes where alfalfa 1s grown Collaboration on this project will reduce duplicate
efforts and improve informaton qualiny leading to more economically sustainable alfalfa production systems.
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Regional Review Team Information Providers (government and industry outreach and educauion specialists)
of < T e
o e e e e aont s Al Interested Learners (alfalfa producers. marketers, users and students. etc.)
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Sponsors Design mustbe:
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information to accommodate all learming styles.
PRC Cooperators: -
MU Vacgan 4 NG L g - e A g | evcroey 2. Mulu-language system to engage scienusts and users worldwide.
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1. Initial prototyping.
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' 2. Proposal development and
enlisting cooperators.
3. Comprehensive design.

'bs. Initial content entry including English,
Chinese, and French text.

E: W L t t [

! SouPreparsuon | Feruhzmnea | ! SwatagCond. 1 Qualmy Tesmag | Livestoch

2. Secd Pemaration 2. Imganon | % kouling. 2 Stansncs 2 \adnfe * ' 7. Continued content entry.
3 Manung 3 PeqCommi 3 Rabing 3 Strauepe 3 Quitis Teatng i 8 'Testing and revision of all aspects.

3 tmuzl My, 4 Harvesnny | 4 Copng Pelicuny 4 Buvers Seltens 4 Ammai lfeaith
- 5 Denydraung S Fun $ Humaa Health 9.CD-ROM development.

& Qther .
- 10. Announcing availability of products.

- _ Summary

. »' Iterative designing. The AIS represents a new approach:

A new type of product (comprehensive "knowledge base”).

A new way of working (global collaboration).

A new way of funding (pubhic, private, mulu-agency, multi-nation)

T & I by http://forages-oI‘St-edu/IS/AIS/ aifatfa information system



Bata Layer Avaiabiiity

Please Priontize the Following GIS Data Layers for Eventual Funding

(IGNORE HIGHLIGHTED LAYERS)

CW=COUNTYWIDE, PS-PUBLIC SAFETY, CD= COMMUNITY DEVELOPMENT, PWD=PUBLIC WORKS, AO=
ASSESSOR OFFICE, HHS= HEALTH HUMAN SERVICES, HSD=HEALTH SERVICES, CCF- CON FIRE, SO-

SHERIFF OFFICE. CAO=COUNTY ADMINISTRATOR OFFICE

(W2

[Z2P |- :#|% -»' Data Set Name: ™~ :|:#5 Available |..7% %2 In 52 L & User x| ;37" Owner o AvailFrom. | £ % Complete’
J 1 Aertal Jocations (Yowers) NO NO so lo] S0 0
2 | Areas of Benefit NO YES PWD PWD PwD | 25
3 BART statian lacations NO NO CD/PS cD MTC/CCTA COMPLETE
4 BART surface rail | NO NO cD/PS cD MTC/CCTA COMPLETE
| 5| BaseMapGridN27& | YES YES ow PWD PWD | COMPLETE
| 6 | Catch basins | NO YES PWD PWD PWD 15
] 7 | Census Blocks FED | YES NO cw cd [#>) COMPLETE
| 8 | Census Tracts FED YES NO cw cD o | COMPLETE
! 9 | Census Blocks County NO YES cw D | 5
10 | Census Tracts County NO YES cw cD D 5
11 Child Care Centers YES YES PS/HHS HHS HHS 20
12 City limits YES YES cw D cD 90
| 13| Container Routes NO NO PS PWD/CD ABAG Q
14 Contour Lines YES NO W CD TRA'S COMPLETT
15| County Boundary YES YES W D TRA'S COMPLETE
16 Culverts NO YES PWD PWD PWD 70
17| Dam & Levee Locations NO NO PS/PWD D SOES 10
18 | Digital Orthophoto YES NO W PWD VENDOR- COMPLETE
19 EBMUD Jurisdiction YES NO CD/PWD PWD EBMUD COMPLETE
20{ EBRParks Jurisdiction YES NO CD/PWD PWD EBRPD COMPLETE
21| FEMA Flood plains YES YES PS/PWD D PWD COMPLETE
22| Fire Districts NO NO CCF/PS cD TRA's 70
23| Fire Hydrants NO YES CCF CCF Cities 25
24| Fire Stations NO NO CCF/PS CCF HSD 5
25| Freeways with onand NO NO PWD CCF MTC ]
25| General Plan Areas NQ YES cw D cD 95
27| Habitat - RES NQ YES PW/CD TBD - PWD/CD -2
28| Harbors NO NO Ps CcD ABAG - 5
29| Hazardous Materials NO YES PS/HHS |- PWD EHSD 70
30| Hospital and Medical NO YES PS/HHS T8D SO/HSD 25
31 Inlets NO YES PWD PWD CPWD 10
32 Liquefaction Zones NO NO . 50 HS SOES/ABAG 0
33| Manhole lacations NO YES PWD PWD PWD 10
34| Metearalogical data NO NO SO PWD NOAAH 5
35| Open Space NO YES W D D 80
36| Parcel Boundary YES YES oW PWD/AQ PWD IN TRANSITION
37| Parks NO YES cw - (D TRA's 70
38 |- Public Buildings & NO NO cw HOS HSD 50
39| Raillines NO NQ -CW D MTC 25 -
40| Retirement Homes COMPLETE -CN GOING PS/HHS HHS HHS 5
41| School districts NO NO PS/ES HHS TRA's 0
42| School locations, Higher NO NO PS/ES HHS TRA's 5
43| School locations, K - NO NO PS/ES HHS TRA's 5
44| Shelter Sites NO NO sO {e) Red Cross 5
45| Shemff Districts NO YES so S0 TRA's - 25
46| Sign Inventory NO NO PWD PWD PWD
47| Soil composition by NO NO PWD PWD UsGs 5
48| Special District Bounds NO YES W D TRA's 10
49| Storm Sewer Lines NO YES PWD PWD PWD 80
50 Strecms | NO NO W CD/PWD CD/PWD 0
| 511 Street Lights ! NO YES PWD PWD PWD 20




CW=COUNTYWIDE, PS-PUBLIC SAFETY, CD= COMMUNITY DEVELOPMENT, PWD= PUBLIC WORKS, AO=
ASSESSOR OFFICE, HHS= HEALTH HUMAN SERVICES, HSD= HEALTH SERVICES, CCF- CON FIRE, SO-

SHERIFF OFFICE, CAO=COUNTY ADMINISTRATOR OFFICE

P=| #:p.°-Date Set Nameztiyi: |~ -Availablesii IR, Development | © User. $: = pt% Complete-s

52 |Streets Centerline YES YES W 80

53 |Streats Right of Way 1 YES NQ CW 80

54 |Supervisor Districts | YES YES W 5

55 | Survey Control Network NO NO W 60

56 !Trals & Paths NO BIKES o] ¢]

57 | Transmussion pathways NO NO DOIT/S0 DOIT NOT 0

58 |Underground storcge tank | NO NO PS/EHSD EHSD NOT 10

59 |Umi-Community Bounderies | In Process N/A cw D TRA's 50

60 |Urban Limit Lure NO - YES cw D D 70

61 |Vegetarion NO NO . PWD PWD State/CCWD 0

62 |Water Bodies Contra YES YES W PWD PWD 90

63 |Watersheds & Sub NO YES PWD -~ PWD PWD 60

64 |Wetlands NO YES PW/CD PWD PW/CD 5

45 |Wildland Fire Jurisdiction NO NO - CCF CCF - State 60

66 |Zip Cades NO NO W cD GDT €UP COMPLETE
&7 | Zoning-UN INCORP NO YES cw [e> cD ?




]

Many County departments have committed to supporting a Countywide GIS Initiative.

In addition to the financing commitment each department has made we would like to also
recognize additional ongoing contributions of the following departments. The County’s
current GIS has grown to the level it is because of the team efforts of the following

departments:

Community Development Department (Steering Committee): Data layer development -
zoning, general plan, bike lanes & trails. Vacant Lands inventory, Cost sharing on
software and services, product and data evaluations. Welfare to Work, 65/35 Open

Space, underutilized lands analysis.

Public Works Department (Steering Committee): Data layer development - parcels, air
photos, street centerline, topography. Countywide GIS Coordination, Cost sharing on
software and services - coordination on joint purchases. Product evaluation and research.
Areas of Benefit, 65/35 Open Space, Tax rate Areas, Land use, Mapping Study and

analysis.

Assessor (Steering Committee): Development of data including scanned Assessor Maps
and floor plans. GIS based appraisal system research. Mapping Study, Tax Rate Areas
analysis. Identify issues Identify issues with County Parcel base and addresses, provides

coordination for Parcel Layer Development.

Sheriff (Steering Committee): Data layer development - Centerline for Dispatch,
response zones, shelter locations. GIS based emergency management systems research,
Crime Analysis, Incident Analysis. Provided toward cooperation for countywide
centerline and shared data resources.

Fire (Steering Committee): Automated Run Books, GIS based Dispatch options
research. Identify issues with County Parcel base and addresses. Provided support with
address validation, Working toward cooperation for countywide centerline and shared
data resources

Agriculture (Management support for GIS):zLayer dévélopment - Weed Population, At
Risk habitat. Cost sharing - on Plotters and GPS data collectors Product evaluation
research. Coordination with DVC on training and Student GIS Research Projects.

Health Services Department: Data layer development - Hazardous Materials Locations,
response zones, hospitals, schools.

Building Inspection (Steering Committee): Management Support for GIS.

Employment and Human Services Department (Steering Committee): Welfare to
Work research. Management Support for GIS.

Department of Information Technology (Steering Committee): Product evaluations,
Enterprise GIS Systems research. Needs Assessment staff. Management and Marketing

Support for GIS. Funding coordination lead.

County Administrator’s Office (Steering Committe¢ Chair): Needs Assessment staff. *
Management and Marketing Support for GIS. Funding support.



Contra Costa County GIS Coordination Diagram
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Countywide Geographic Information Systems (GIS)

Computer mapping technology provides a solution to mefficiencies inherent in traditional mapping and
data management methods. The technology also makes possible activities which are difficult or
impossible with traditional methods.

Examples of GIS applications include the following:

1. LAW & JUSTICE

Application: Analysis of Domestic Violence-Related Statistics
Return on Investment: Improved deployment of resources

2. FIRE

Application: In-Vehicle Response System
Return on Investment: Improved response time

3. PUBLIC

Application: Access to County Data from Internet

Return on Investment. Increased pﬁblic access to community information

and reduced staff time .

4. COMMUNITY DEVELOPMENT

Application: Land Use Planning & Growth Management

Return on Investment: Greater utilization of land-based resources
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Please Review the Following Applications for Year 2001-2002 Funding

Recommended for 2001-2002
Parcel Boundary Feature (PBF) Management System

¥ Update new parcel boundary features utliang CAD, GiS and LIS access

~ Perform Parcels Sglits, Merges, ownership change, address assignment, and apn assignment
¥ Track and maintain parca! history

¥ Generate PBF GIS Layer and maintain the Link to LIS

¥ Provide Coordinate Geometry Based PSF input for better te to County Survey Network

¥ Provide standard PBF layer for MapBock application and production

Approximate cost for development: $200,000 for 3 years

Web Flood Zone Web Voter Information
Application Express
¥ iock up flood zone infarmation for properties
by address or parcel number vE . .
¥ Zoom injout or pan maps M F&:: out your pelunzi ﬁkican;m County
> : . . ind your representatives for Coun
egem:;gr?g;mes are nside the 100 Suparvisors, State Senate, State House,
y" f P National Congressional, School Board, and
Link to Scanned FIRM Maps Judicial districts
FPnnt 8 ¥x11” reference maps ) ¥ Find cantact information for current
¥ View pictures of properties in floodplans representatives
¥ E-mail questions to Flood Plain Coordinator VFind date of next efection
Approximate cost for development: Approximate cost for implementation:
$35,000 $30,000
Web Public Parcel
Information System (update to GIS Real Estate System
current site) {(extension of Parcel Information
“Obtain basic information on parcels System)
V¥ View Recorded Map, Deed, and air phato
¥ {,ocate and map any parcel in referenca to i
Gity and county boundary, display centertines, ¥ Lock up tax Information by owner name,
contours, zoning, parks, etc. : address, pan:el.‘number, or map page )
¥ Allow Buffer of parcels and creation of VView property maps with building cutiines and
cther map layer options

notification list in Word and Excef format.
< Provide basic Ad hoc query funchion

¥ Provide pnnting tempiate for 8 Y4™117
priniing A

¥ Host Site-an County Servers

¥ Manage in-house development

¥ Zoom infout or pan maps

¥Login Capability for Brokers

¥ Update County Property Sales Qatabase

¥ Query for property between pnce ranges
VFind street intersections

¥ Shade parcels by land use type

¥ Shade parcels by zoning type

¥ Shade property sales by deed year

“Labet parcals by sales price, house number,

Approximate cost for davelopment:
330,060

Automated MapBook B parcal
¥ Allow Departments to produce custom r parcal number -
mapboaks from County GIS data server ¥ 0isplay aenal photography
¥ Replace Thomas Brothers/Save 535S ¥ Measura distances on the map
P Display Information an pages applicable to ¥ Obtzin detailed driving directions
business needs PLink to deeds and recorded plat maps
¥ Generata street index pages .
¥ Print changes as needzdg Approximate cost for Implementation:
N $30,000 (many functions same as Parcal
System)

Approximate cost for implementation:
$30,000 (SO,Fire,AQ,PWD,BI)
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