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NCCWSC FY09 Project Scope

* Development and Dissemination of High-
Resolution National Climate Change Dataset

- Jaime Collazo GDP Team @ CIDA
* Lauren Hay - Dave Blodgett

- Katharine Hayhoe * Tom Kunicki
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- Motivation: Make It easier to discover what
data exists, access it, and process it for
analysis
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Figure 2. Schematic of Geo Data Portal server inputs, internal data acquisition and provision, and outputs.
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As Web services technology has matured in recent years, an increasing amount of geospatial resources
and processing functions are available in the form of online Web services. Consequently, effective and
efficient data processing methods for geospatial information extraction and knowledge discovery over
the Web are a major challenge for research and industry. The Geoprocessing Web, which consists of
light-weight protocols, crowd-sourcing capability, and the capability to process real-time geospatial

data sources provided by sensors, enables distributed, interoperable and collaborative processing of
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1. Introduction

With the advancement of Earth observing and sensing technolo-
gies, the volume of geoscientific data has increased tremendously in
the past decade and is expected to keep growing continuously. This
increasing is reflected by the anticipated operating satellite systems
acquiring high-resolution remote-sensing data or by nowvel crowd-
sourcing systems which make in-situ data available and support
citizens as scientists. For example, the National Aeronautics and
Space Administration {NASA)s Earth Observing System (EQS) satel-
lites alone collect 1000 terabytes annually (Clery and Vioss, 2005).
These collected data are diverse regarding their spatial and temporal
properties as well their quality. As more information and knowledge
is transformed from geospatial data, their value increases. While
millions of people across the world are interacting with geospatial
data via online tools such as virtual globes (Nature, 2006), geospatial
exploration in existing applications is limited to data sharing and
viewing. The integration of different data sources by the means of
Web-based geoprocessing to acquire further information has not yet
been explored thoroughly. Instead, users spend a lot of time on
installing and learning a variety of software on local machines,
searching for and collecting the geospatial data from a variety of
sources, and preprocessing and analyzing the data on local machines.
This “everything-locally-owned-and-operated™ paradigm makes the

* Corresponding acthor. Tel: +1 301 614 5509; fax: +1 703 983 5127.
E-mail address: prhan@gmuedu (. Zhaa).

0098-3004/5 - see front matter & 2012 Elsevier Lud. All rights reserved.
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geospatial data for information and knowledge discovery. This paper provides a comprehensive
overview about the state-of-the-art architecture and technologies, and the most recent developments
in the Geoprocessing Web.

@ 2012 Elsevier Ltd. All rights reserved.

analysis and application of geospatial data very expensive and time-
consuming. Moreover, these resources are locked in silos and cannot
be shared and integrated across organizations and communities. As a
result, data analysis becomes a privilege owned by some well-
educated domain-specific users, and much data may not been
analyzed sufficiently. These traditional methods of analyzing data
fall far short of today's increased demands for geospatial information
and knowledge.

Interoperability and accessibility of geoprocessing resources
improve the application of geospatial data in various domains and
help to increase the geospatial knowledge available to society.
This interoperability is achieved by common standards whereas
accessibility to particular resources is enabled by the Web. Both
aspects are supported by Web services technology, which has
matured in recent years. Web-based distributed geospatial com-
puting and large networks of collaborating applications is the
next step in the evolution of geoprocessing (Kiehle et al., 2007).
To address the demands of geoprocessing in distributed environ-
ments like the Web, the combination of conventional analysis
functions and advanced computing technologies requires new
technical infrastructure, domain-specific models and method-
ologies to support advanced data-mining tools and online
community collaborations (Mature, 2008). The Geoprocessing
Web provides architecture, standards and tools to meet these
requirements. Some are Service-Oriented Architecture (SOA),
light-weight protocols, crowd-sourcing capability and the cap-
ability to process and deliver real-time geospatial data provided
by sensors. The Geoprocessing Web is changing the way in which

Please cite this article as: Zhao, P., et al., The Geoprocessing Web. Computers & Geosciences (2012), http:/(dx.doi.org/10.1016/

j.cageo.2012.04.021
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Science and Society Transformed by Data

¢ Modern science

» Data- and compute-
intensive

> Integrative, multiscale
¢ Multi-disciplinary
collaborations to address
complexity
> Individuals, groups, teams,
communities

¢ Sea of Data

> Age of Observation

> Distributed, central
repositories, sensor- driven,
diverse, etc
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Geo Data Portal Approach

* Understand common data analysis and
modeling patterns

* Base software on community best practices
and data standards for reusability

* Provide capabilities through various tools —
website, GIS, Python, etc.

* Optimize software for dealing with Big Data
over the network
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Standards

Information Example Transfer Acronym Implementation
Type Standard
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Polygon Vector | Shapefiles Web Feature ArcServer/GeoSe

Features Service rver
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Series Observation (Will present at

Service OGC in Sept.)

Gridded Time netCDF-CF Opensource OPeNDAP | THREDDS
Series Project for a

Network Data

Access Protocol
Geographic geoTIFF/GRD | Web Coverage | WCS Arcserver/GeoSe
Grids Service rver
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~| Total records returned: 1 - 5 (of 6) | [|inext >>

1. Title: USGS Dynamical Downscaled Regional Climate - V1.0
Abstract: Note: Their are numerous unique datasets available from this research project. A full list of datasets is available here:
http://cida.usgs.gov/climate /hostetlerprojections.jsp Clicking the links at that page will bring you to the Geo Data Portal with
that dataset selected as a source for processing. Abstract: We have completed an array of high-resolution simulations of
present and future climate over Western North America (WNA) and Eastern North America (ENA) by dynamically downscaling
global cl ...
Full Record

2. Title: Parameter-elevation Regressions on Independent Slopes Model Monthly Climate Data for the Continental United States.
Abstract: This dataset was created using the PRISM (Parameter-elevation Regressions on Independent Slopes Model) climate
mapping system, developed by Dr. Christopher Daly, PRISM Climate Group director. PRISM is a unique knowledge-based system
that uses point measurements of precipitation, temperature, and other climatic factors to produce continuous, digital grid
estimates of monthly, yearly, and event-based climatic parameters. Continuously updated, this unique analytical tool
incorporates point data, a ...

Full Record

3. Title: Bias Corrected Spatially Downscaled Monthly Climate Predictions
Abstract: This archive contains fine spatial-resolution translations of 112 contemporary climate projections over the
contiguous United States. The original projections are from the World Climate Research Programme's (WCRP's) Coupled Model
Intercomparison Project phase 3 (CMIP3) multi-model dataset, which was referenced in the Intergovernmental Panel on Climate
Change Fourth Assessment Report.
Full Record

4. Title: **Provisional** Alaska Daily Downscaled Climate Projections by Katharine Hayhoe
Abstract: Further documentation about this dataset is available here: http://cida.usgs.gov/climate/hayhoe projections.jsp
Disclaimer: These data are preliminary and are subject to revision. They are being provided to meet the need for timely "best
science" information. The assessment is provided on the condition that neither the U.S. Geological Survey nor the United States
Government may be held liable for any damages resulting from the authorized or unauthorized use of the assessment. This
daily downscal ...
Full Record

5. Title: **Provisional** - 12km-CONUS Daily Downscaled Climate Projections by Katharine Hayvhoe
Abstract: 12km Downscaled Maximum and Minimum Daily Temperature and Precipitation. Calibration and forcing of
environmental models intended to predict climate change impacts on the systems they represent. Further documentation about
this dataset is available here: http://cida.usgs.gov/climate/hayhoe_projections.jsp Disclaimer: These data are preliminary and
are subject to revision. They are being provided to meet the need for timely "best science” information. The assessment is
provided on the condition t ...
Full Record




— ldentification Information

Title: Parameter-elevation Regressions on Independent Slopes Model Monthly Climate Data for the Continental United
States.

Individual name: Christopher Daley

Organisation Oregon State University

name:

Abstract: This dataset was created using the PRISM (Parameter-elevation Regressions on Independent Slopes Model) climate

mapping system, developed by Dr. Christopher Daly, PRISM Climate Group director. PRISM is a unigue
knowledge-based system that uses point measurements of precipitation, temperature, and other climatic factors to
produce continuous, digital grid estimates of monthly, yearly, and event-based climatic parameters. Continuously
updated, this unigue analytical tool incorporates point data, a digital elevation model, and expert knowledge of
complex climatic extremes, including rain shadows, coastal effects, and temperature inversions. PRISM data sets are
recognized world-wide as the highest-quality spatial climate data sets currently available. PRISM is the USDA's official
climatological data.

Aggregation DS Unidata Common Data Model
Identifier:

Aggregation Type: Grid

Keywords: Atmospheric Temperature, Air Temperature Atmosphere, Precipitation, Rain, Maximum Daily Temperature, Minimum
Daily Temperature, PRISM Climate Group

Acknowledgment: PRISM Climate Group, Oregon State University, htt ://prism.oregonstate.edu; Accessed Jan 2012.

License: Freely Available: The PRISM Climate Group, Oregon State University retains rights to ownership of the data and
information.

— Data Creator - Point of Contact

Creator name: Christopher Daley
Creator E-Mail: daley@nacse.org
Institution: Oregon State University

— Geographic box

MNorth bound latitude
49,937503814697266

Woest bound longitude East bound longitude
-125.02083587646484 -66.52082824707031




Choose an algorithm: | Feature Weighted Grid Statistics '+ || Documentation ‘ | Configure ‘

Display Available Datasets

@ Dataset URL: http:/ /cida.usgs.gov/qa/thredds /dodsC/prism |5clﬂct |

Selected Dataset: Parameter-elevation Regressions on Independent Slopes Model Monthly Climate Data for the
Continental United States.
ppt - mean monthly precipitation (mm/month)

_ tmx - maximum monthly temperature (degC)
@) Select Datatype: tmn - minimum monthly temperature (degC)

@ Select Date Range: From: 01/01/1895 To: 11/01/2011

Submit For Processing




Algorithm configuration:

REQUIRE_FULL_COVERAGE: TRUE
DELIMITER.: TAB
STATISTICS: MEAN
GROUP_BY: STATISTIC
SUMMARIZE_TIMESTEP: FALSE

SUMMARIZE_FEATURE_ATTRIBUTE: FALSE

This process may take a long time. You can enter an email address to be notified upon completion.

E-Mail:

SUBMIT

CANCEL



N Né) || Processing Complete — Inbox

o) = o = -y =) oV
Delete Jurk Reply Reply All Forward Print To Do

From: gdp_data@usgs.gov
Subject: Processing Complete
Date: August 21, 2012 8:15:10 AM CDT
To: David Blodgett

The processing has completed on your request. You can retrieve your file at
http://cida.usas.qoviclimate/gdp/process/Retrieve ResultServiet 7id=58412793909525537430UTPUT .dafbafd0-541d-456¢-
B188-5b311309d042

Process Information Follows:
Process Information:

Process Title:  Feature Weighted Grid Statistics

Process Version: 1.0.0

Process Full Name: gov.usgs.cida.gdp.wps.algorithm. FeatureWeightedGridStatisticsAlgorithm
Process Created: 2012-08-21T09:12:10.721-05:00

Process Status: Process successful

Inputs:

Input: FEATURE_ATTRIBUTE_NAME
Data: SUBBASIN

Input: DATASET_URI

Data: dods://cida.usgs.qoviga/thredds/dodsC/prism
Input: DATASET_ID

Data: ppt

Input: DATASET_ID

Data: tmx

Input: DATASET_ID

Data: tmn

Input: TIME_START

Data: 1895-01-01T00:00:00.000Z
Input: TIME_END

Data: 2011-11-01T00:00:00.000Z
Input: REQUIRE_FULL_COVERAGE
Data: true




Datasets Currently Available
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1. Title: Great Lakes Coastal Forecasting System Nowcast/Lake Michigan Nowcast History 2D

Abstract: Great Lakes Coastal Forecasting System Nowcast Lake Michigan Nowcast History 2D
Full Record

2. Title: Great Lakes Coastal Forecasting System Mowcast/Lake Superior Nowcast History 2D
Abstract: Great Lakes Coastal Forecasting System Nowcast/Lake Superior Nowcast History 2D
Full Record

3. Title: Great Lakes Coastal Forecasting System Nowcast/Lake Erie Nowcast History 2D

Abstract: Great Lakes Coastal Forecasting System Nowcast/Lake Erie Nowcast History 2D
Full Record

4. Title: Great Lakes Coastal Forecasting System MNowcast/Lake Ontario Nowcast History 2D

Abstract: Great Lakes Coastal Forecasting System Nowcast/Lake Ontario Nowcast History 2D
Full Record

5. Title: Great Lakes Coastal Forecasting System Mowcast/Lake Huron Nowcast History 2D

Abstract: Great Lakes Coastal Forecasting System Nowcast/Lake Huron Nowcast History 2D
Full Record

. Title: Experimental SSURGO Derived Hydrologic Soil Properties
Abstract: Products generated according to nrcs standards presented here:

http:/ /soildatamart.nrecs.usda.gov/documents /SSURGODataPackagingandUse.pdf
Full Record

. Title: Experimental NLCD WCS
Abstract: This is an experimental Web Coverage Service representation of the National Land Cover Dataset. The original source of
this data is http:/ /www.mrlc.gov
Full Record

. Title: Experimental National Elevation Dataset DEM WCS
Abstract:

Full Record

. Title: River Forecasting Center Quantitative Precipitation Estimates - National Mosaic

Abstract: Radar indicated-rain gage verified and corrected precipitation estimates for the continental United States. Updated weekly
from NPVU archive.

Full Record

. Title: River Forecsting Center Quantitative Precipitation Estimates - North Central River Forecasting Center
Abstract: Radar indicated-rain gage verified and corrected precipitation estimate on the ~4km HRAP grid. 1 hour temporal
resolution. Includes only the North Central River Forecasting Center's data.
Full Record




. Title: USGS Dynamical Downscaled Regional Climate - V1.0

Abstract: Note: Their are numerous unique datasets available from this research project. A full list of datasets is available here:
http:/ /cida.usgs.gov/climate /hostetlerprojections.jsp Clicking the links at that page will bring you to the Geo Data Portal with that
dataset selected as a source for processing. Abstract: We have completed an array of high-resolution simulations of present and
future climate over Western North America (WNA) and Eastern North America (ENA) by dynamically downscaling global cl ...

Full Record

. Title: STATSGO2 MUIDs

Abstract: MetaData from ArcGIS coverage and info tables. Note: This service is for MUIDs only. This digital data release consists of a
100 meter resolution grid of the Natural Resources Conservation Service's (NRCS) Soil Survey Geographic (STATSGO2) Database soil
mapping unit identifiers (MUKEY) and associated INFO tables for the state of United States and Puerto Rico. The associated tables,
LAYER and TEXT, are areal and depth weighted average values for several soil characteristics from the STATSGO?2 dat ...

Full Record

. Title: Parameter-elevation Regressions on Independent Slopes Model Monthly Climate Data for the Continental United States.
Abstract: This dataset was created using the PRISM (Parameter-elevation Regressions on Independent Slopes Model) climate

mapping system, developed by Dr. Christopher Daly, PRISM Climate Group director. PRISM is a unique knowledge-based system that
uses point measurements of precipitation, temperature, and other climatic factors to produce continuous, digital grid estimates of
monthly, yearly, and event-based climatic parameters. Continuously updated, this unigue analytical tool incorporates point data, a ...
Full Record

. Title: Bias Corrected Spatially Downscaled Monthly Climate Predictions

Abstract: This archive contains fine spatial-resolution translations of 112 contemporary climate projections over the contiguous
United States. The original projections are from the World Climate Research Programme's (WCRP's) Coupled Model Intercomparisan
Project phase 3 (CMIP3) multi-model dataset, which was referenced in the Intergovernmental Panel on Climate Change Fourth
Assessment Report.

Full Record

. Title: **Provisional** - 12km-CONUS Daily Downscaled Climate Projections by Katharine Hayhoe
Abstract: 12km Downscaled Maximum and Minimum Daily Temperature and Precipitation. Calibration and forcing of environmental

models intended to predict climate change impacts on the systems they represent. Further documentation about this dataset is
available here: http://cida.usgs.gov/climate /havhoe projections.jsp Disclaimer: These data are preliminary and are subject to
revision. They are being provided to meet the need for timely "best science" information. The assessment is provided on the
condition t ...

Full Record

. Title: Gridded Observed Meteorological Data, 1950-1999

Abstract: These daily gridded observations at 1/8 degree spatial resolution (about 12 km) are a baseline dataset to be compered to
downscaled climate predictions. The grid used is the same as has been used by other 1/8th degree spatial resolution downscaling
projects.

Full Record
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LOTS OF DATA....LOTS OF MODELS



LOTS OF DATA....LOTS OF MODELS

CAN WE USE GDP TO FACILITATE
RESEARCH PROCESS?



Driving Marsh-Mangrove Interactions
Model

- Mike Oslund, USGS National
Wetlands Research Center
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Winter climate is an important driver of salt
marsh-mangrove forest interactions in the
southeastern U.S.
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How might winter climate change impact

mangrove forest-salt marsh interactions?
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USGS Climate Geo Data Portal: Center
for Integrated Data Analytics (CIDA)

* Link: http://cida.usgs.gov/climate/gdp/



http://cida.usgs.gov/climate/gdp/

Uploading a shapefile to the portal

IWRC/USGS WARNING: Internet use is for official Government business only
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Available Areas of Interest: @ ) Available Attributesy
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Configuring the grid statistics

Data Portal - NWR( WARNING: Internet use is f business only
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Geo Data Portal
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| _onfigure Feature Weighted Grid Statistics %
’ @ Require Full Coverage ¥
@ Delimiter COMMA v
© statistics| Y ~
MINIMUM -~ =
MAXIMUM
VARIANCE v/
’@Group VI FEA TTRIBUTERZ |
@ summarize Timestep(Optional) oz
O
© Summarize Feature Atribute(Optional) |
O
OK
L 1
Selected Dataset: **Provisional** - 12km-CONUS Daily Downscaled Climate Projections by Katharine Hayhoe
| @ Select Datatype: | ccom3_a2_pr- Cumulative 24h precipitation in millimetres (mm)
1l ccsm3_b1_tmax - Downscaled Maximum Temperature in Degrees Celsius (degreesC)
ccsm3_h1_tmin - Downscaled Minimum Temperature in Degrees Celsius (degreesC) o]
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Selecting the dataset
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play Available Datasets

Selected Dataset: **Provisional** - 12km-CONUS Daily Downscaled Climate Projections by Katharine Hayhoe

max - Downscaled Maximum Temperature in Degrees Celsius (degreesC]
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@ Select Datatype: | ccom3_a2_pr- Cumulative 24h precipitation in millimetres (mm)
ccsm3_b1_tmax - Downscaled Maximum Temperature in Degrees Celsius {(degreesC)

ccsm3_b1_tmin - Downscaled Minimum Temperature in Degrees Celsius (degreesC)

‘J /8 Degree Grid Conus Extents ‘:‘

@ Select Date Range: Froj

Submit For Processing

Accessibility FOIA rivacy olicies and Notices
|U.S. Department of the Interior | U.S. Geological Survey <4
URL: http://cida.usgs.gov/climate/gdp/
Page Contact Information: Contact the Geo Data Portal team TAMERIZS
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Submitting for processing

business only

=.usgs.gov clir

v‘ 5% |Q:

Fle Edit View Favortes Tooks Help
g Favertes | i
i ‘ﬁﬁen Data Portal | |

|[#l-]

& Home - E‘j Feeds (1) | = read Mail @ Print = Page - Safety - Tools = @HE| -

~

I—Subm'r[ For Processing *

Algorithm configuration:
REQUIRE_FULL_COVERAGE: TRUE

DELIMITER: COMMA
STATISTICS: MEAN
GROUP_BY: FEATURE_ATTRIBUTE
SUMMARIZE_TIMESTEP: FALSE
SUMMARIZE_FEATURE_ATTRIBUTE: FALSE

This process may take a long time. You can enter an email address to be notified upon completion.

E-Mail- |[mosland@usgs.gov

SUBMIT CANCEL

@ Select Data cosm3_aZ_pr- Cumulative 24h precipitation in millimetres (mm)

cesmd_bl_tmax - Downscaled Maximum Temperature in Degrees Celsius (degreesC)

cesm3_kl_tmin - Downscaled Minimum Temperature in Degrees Celsius (degreesC) L]
@ WMs: ‘ 1/8 Degree Grid Conus Extents v|
1 (@ Select Date Range: From; |01/01/1970 | To; [12/31/2099

i Submit For Processing

essibility FOIA Privacy Po

. Department of the Interior | U.S. Geolos
URL: http://cida.usgs.gov/climate/gdp/

Page Contact Information: Contact the Geo Data Portal team
Page Last modified: 08/22/2012 14:11:04
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An email indicating that the data is
read

@ Processing Complete - IBM Lotus Notes
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> ‘( Processing Complete
- 08/01/2012
'ﬁl gdp_data t0: masland 02411 PM

Show Details

B¢

The processing has completed on your request. You can retrieve your file at

D: http: cida.usgs.gov/climate/gdp/process/RetrieveResultServlet?i1d=5102696233966638871CUTPUT.4eb273e9-2d75-4724-845b-529d3£c92321
[
Process Information Follows:
5]
Process Information:
Process Title: Feature Weighted Grid Statistics
Process Version: 1.0.0
Process Full Name: gov.usgs.cida.gdp.wps.algorithm.FeatureWeightedGridStatisticsAlgorithm L]
Process Created: 2012-08-01T14:10:05.322-05:00
Process Status: Process successful
Inputs:

Input: FEATURE ATTRIBUTE NAME

Data: ObjectID

Input: DATASET URI

Data: dods://cida.usgs.gov/thredds/dodsC/gmo/GMO w meta.ncml

Input: DATASET ID

Data: Prcp

Input: TIME START

Data: 1950-01-01T00:00:00.000Z 2
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The downloaded data

pem_a2_tmin_2070-2100_s1.xlsx -

Microsoft Excel
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1 #pem_a2_tmin
2 1001 1003 1004 1005 1006 1007 1008 1009 1010 1011 1012 1013 1014 1015 1016 1017 -
= | TIMESTER MEA? ) MEAN ) MEAN ) MEAN ) MEAN ) MEAN ) b ) b ) b ) b ) b ) b ) b ) b ) b ) N
4 |2070-01-01T00:00:002 21755 2147 2095 2112 2119 211 2059 2065 2071 2264 2001 2014 2027 1093 2005 1951
5 |2070-01-02T00:00:002 2005 1977 1937 1949 1956 1043 1897 1907 19,02 209 186 1262 1266 1249 186 1791
6 |2070-01-03T00-00:002 20995 2058 2023 2034 2044 2032 1984 1988 1994 2178 1928 1932 1941 1919 1825 1882
7 |2070-01-04T00.00:002 126675 1273 121 1245 1241 1249 1197 1223 1202 128 1185 121 1213 1155 1206 1058
8 |2070-01-05T00.00:002 a9 914 863 a68 889 886 851 879 864 926 829 851 as1 808 853 714
9 |2070-01-06T00:00:002 163375 1622 1576 1584 1608 1604 1564 158 1548 1875 1515 1528 1548 1498 1524 1431
10 |2070-01-07T00:00:002 193075 1915 1873 1885 189 1883 1837 1848 1839 2031 1816 1826 1817 1807 182 1743
1 |2070-01-08T00:00:002 189325 1895 1843 1856 186 1857 1807 18.29] [ERE | 2023 1794 1807 1796 1786 1802 1716
12 |2070-01-09T00:00:002 2037 2014 1969 1983 1991 1983 1935 1043 1946 2151 1891 1299 10,04 1224 1293 1244
12 |2070-01-10T00:00:002 189435 1293 1845 1856 186 1857 1209 1833 1814 2035 1796 1208 1797 1738 1805 1719
14 |2070-01-11T00:00:002 156225 1561 15.06 1517 1541 1545 1439 15.08 1497 1621 145 1469 1435 143 1466 1259
15 |2070-01-12T00:00:002 12365 121 1173 1196 1196 1207 1156 119 1169 1211 1146 1165 1169 1115 116 1036
16 |2070-01-13T00:00:002 147435 145 1436 1442 1451 145 141 1436 1434 1494 1238 1404 1411 1266 1402 1207
17 |2070-01-14T00:00:002 185025 . 1505 1204 120 1500 1278 1788 17.67 19.46 17.76 17.85 1774 177 1782 1711
18 |2070-01-15100.00:002 160725 a4 1561 1536 1678 1502 1518 1537 1489 1518 1427
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24 |2070-01-21T00:00:002 195275 19 CO rres po n O e rl ce 53 187 1865 2072 1831 1842 1837 1832 1236 1754
25 |2070-01-22T00:00:002 19.075 ], 17 1831 1833 2033 13 1813 1203 1792 1208 17.14
26 |2070-01-23T00:00:002 18305 1 37 1754 1735 1935 1716 1733 1752 17.14 1737 1631
27 |2070-01-24T00:00:00Z 17.59 1 | d S fro m t h e U p | O a d e d 82 17.01 16.74 1266 1651 16.66 17.03 16.44 166 1576
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The relationship between winter
severity and mangrove forest
dominance
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Driving Tidal Flats Abundance Model

- Mike Osland, USGS National
Wetlands Research Center

ZUSGS



Scenario

e Objective: Use precipitation and coastal
wetland occurrence data to develop a simple
tidal flat relative abundance model for part of
the Gulf of Mexico (LA and TX)



The Gulf of Mexico coast has a dramatic precipitation gradient
from LA to TX
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The ratio of unvegetated/vegetated wetlands in TX increases

across this gradient
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Question

e Objective: Use precipitation and coastal
wetland occurrence data to develop a simple
tidal flat relative abundance model for part of
the Gulf of Mexico (LA and TX)

* You have the coastal wetland data, where to
get the climate data (modern climate and
future projected climate)?



Precipitation Data

# Prcp

(’ 9622 o777 9778 9779
TIMESTEP ‘W‘Mﬁmmm/d) MEAN(mm/d) MEAN(mm/d)
1970-01-01T00:00:00Z 2.4700112 1.350038 1.5799996 1.2699907
1970-01-02700:00:00Z 3.0501208 5.4999714 5.2800207 5.450081
1970-01-03700:00:00Z 1.4800586 0.81996584 0.64996207 0.42995635
1970-01-04700:00:00Z 14.800013 6.399866 5.649978 6.119959
1970-01-05T00:00:00Z 6.149936 7.530015 7.400038 7.049931
1970-01-06T00:00:00Z 0.16999207 0.37997645 0.24998344 0.16998486
1970-01-07T00:00:00Z 0 0 0 0
1970-01-08T00:00:00Z 0 0.119998366 0.07999796 0.07999439
1970-01-09T00:00:00Z 1.9999517 1.2300582 1.4799938 1.3299696
1970-01-10T00:00:00Z 1.4199675 5.349971 5.0300374 6.0300775
1970-01-11T700:00:00Z 0.11999075 0.69996184 0.5199704 0.3999848
1970-01-12T700:00:00Z 1.16E-04 0 0 0
1970-01-13T700:00:00Z 5.9499383 0.21998227 0.07999435 0.049993575
1970-01-14T700:00:00Z 2.5500069 0.049994394 2.38E-06 0.029996144
1970-01-15T00:00:00Z 10.519864 15.249549 13.179449 9.39932
1970-01-16T00:00:00Z 6.0299473 22.829617 20.300262 25.05066
1970-01-17T00:00:00Z 0.27999488 1.2299354 0.9299391 0.5999554
1970-01-18T00:00:00Z 0.5699991 0.37998757 0.27998427 0.19999358
1970-01-19T00:00:00Z 0.24999891 0.32000875 0.2999855 0.21998948
1970-01-20T00:00:00Z 0.56998134 0.080001526 0.049999185 0.049998246
1970-01-21700:00:00Z 1.9199672 0.40002447 0.60001 0.8800207
1970-01-22700:00:00Z 0.69994754 0.25001335 0.38001442 0.5000105




The ratio of unvegetated/vegetated wetlands in TX increases

across this gradient

College A

ol g
Byen A T ,BawnRouge [ pe o\a
3 S o Lafayette Par L
bstin IheWoodands . A _akeCharles Ponteh b i 5
0 B
Haustor 1 -
e : &
&

*Vic

.
- _‘ 4
EOIpUs Christ

-

“. B .
Biownsville

125
9 | IKm 0 0-0.25 0.25 - 0.50 0.50 - 0.75 0.75- 1 g2 2-5 0 >5




The relationship between precipitation and tidal flat relative abundance
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Develop climate indices
- Adam Terando, Jean Brennan,

Rua Mordecal, Paul Conrads,
Sean Finn, Galia Guentchev

ZUSGS



Climatic Indices

* Climate change information can’t exist in a
vacuum

* Needs to link to biology or ecology of system

* GDP can help with this process

— Quickly access climate variables from GCMs
besides temperature and precip (e.g.
evapotranspiration, relative humidity, wind speed)

— Obtain time series of climate indices based on
meaningful thresholds



USGS Derived Downscaled Climate
Projection Portal

* Link: http://cida.usgs.gov/climate/derivative/
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1 |#Days with Tmin Below 32.0 degF - Spatial average for Great Morthern calculated by http://cida.usgs.gov/ga/climate/derivative/
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19 1976 229 232 224 239 229 233 224 222 230 233 224 231 229 233 224 239
20 1977 229 235 230 234 229 235 230 223 230 235 229 227 228 235 229 234
21 1978 222 221 236 217 222 220 236 223 223 220 236 209 222 220 236 217
22 1979 230 231 228 215 229 231 228 245 230 230 228 208 229 231 228 215
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History Resize Wind,

R Console

'"eitation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for omn-line help, or
'help.start()' for an HTML browser interface to help.
Type 'g()' to gquit R.
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frost = read.table ("£:\\temp\\FW5_LCC_ Great-Northern.csv", skip=1,header=TRUE, $
frost.ts = ts({as.matrix (frosc[,2:17]), startc=1960)

mean.alfi = apply(frost.ts[,1:4],1,mean,na.rn=TRUE): mean.alfi = ts(mean.alfis
mean.bl = apply(frost.ts[,13:16],1,mean, na.rn=TRUE) ; mean.bl = t=s(mean.bl,=sta$
plot {mean.alfi,col='red', ylab="Annual Frost Days - Great Northern LCC"™); line$

time = c(1360:2099)
loess.alfi <- loess (mean.alfi ~ time)
loess.bl «<- loess(mean.bl ~ time)

lines(ts(fitted(loess.alfi) ,start=1960) , lwd=2)
lines(ts(fitted(loe=s=2.bl) ,=tart=1960) ,col="forestgreen”, lwd=2)

-

Q
Q
|
c
=
@
c
=
o]
P
=
@
D
s
O]
1
w
>
@
]
o
w
o
fad
[T
@
3
c
[=
<X

I
2000

I
2020

Time

I
2040

I
2060

2080

2100




Other global change datasets.

- Adam Terando, NCSU

ZUSGS
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Assessment Project

http://serap.er.usgs.gov/
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Coupling climate to hydrology:
Investigating variability across climate

models, scenarios and downscaling
techniques

- Lauren Hay, Andy Bock, USGS CO

ZUSGS
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+ Data sets utilized
« PRMS
+ PRISM
« DAYMET
+ HOSTETLER
« NARCCAP

+ Differences in Input Data

+ Differences in Simulated Runoff

+ Differences in Model Parameters

« Differences in Spatial distribution of Parameters and Runoff

Data sets utilized

PRMS

PRISM

This dataset was created using the PRISM (Parameter-elevation Regressions on Independent Slopes Model) climate mapping system, developed by Dr. Christopher Daly, PRISM
Climate Group director. PRISM is a unigue knowledge-based system that uses point measurements of precipitation, temperature, and other climatic factors to produce
continuous, digital grid estimates of monthly, yearly, and event-based climatic parameters. Continuously updated, this unique analytical tool incorporates point data, a digital
elevation model, and expert knowledge of complex climatic extremes, including rain shadows, coastal effects, and temperature inversions. PRISM data sets are recognized
world-wide as the highest-quality spatial climate data sets currently available. PRISM is the USDA's official climatological data.

Project Website:http://prism.oregonstate.edu/

Spatial Resolution: 4 KM
Temporal Resolution: Monthly
Period of Record: 1895 to 2010

DAYMET

Developed by Dr. Peter E Thomton to fulfill the need for daily climatological data necessary for plant growth model inputs, Daymet generates daily, gridded surfaces of
temperature, precipitation, humidity, and radiation over large regions and takes into account areas of complex terrain.

Daymet data has been updated for 1980-2009 and expanded to include the United States, Mexico, and Canada (south of 52 degrees North) as station density allows. Data can be
downloaded for a single 1-km x 1-km pixel as a text file of daily data for all Daymet variables, or as a gridded tile of daily data for each Daymet variable. Annual climatological
summaries are also available for some Daymet variables.

Project Website: http://daymet.oml.gow/

Documentation: hitp://daymet.oml. gov/sites/default/files/UserGuides/readme_dailygriddedsurfacedata 07102012.pdf

Spatial Resolution: 1 KM
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Watershed characterization and climate
forcings

- SERAP project team, Upper Flint
Watershed.

ZUSGS
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How much rain was there during the
dustbowl? Analysis through Python.

- Rich Signell, USGS Woods Hole

ZUSGS



In [5]: from IPython.core.display import HTML
from IPython.core.display import Imagd
Image( 'http://www-tc.pbs.org/kenburns/dustbowl/media/photos/s2571-1g.jpg"’)

out[5]:

i MEiay o

In [2): #Above: Dust storm hits Hooker, OK, June 4, 1937. So how much precip really was there during the dust bowl years?




In [2]): import pyGDP
# if we have our shapefile as a zip, base 64 encode it and upload it to geoserver
filePath = 'OKCNTYD.zip'
fileHandle = pyGDP.encodeZipFolder(filePath)
#OKshapeFile = pyGDP.uploadService(fileHandle)

In [3): # Above: We have sucessfully uploaded our shapefile onto geoserver.

In [3): # Now, if we used GDP on the browser, we would navigate through something liks this:
HTML( '<iframe src=http://screencast.com/t/K7KTcaFrSUc width=800 height=600>")

Out[3]:
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In [9]:
In [10]:
In [11]:
In [12]:

dataSetURI = 'dods://cida.usgs.gov/ga/thredds/dodsC/prism'
#Get the available dataTypes
dataTypes = pyGDP.getDataType(dataSetURI)
for d in dataTypes:
print d

ppt
trm

tmn

user dataType = 'ppt’
#get the time range for the dataSet
timeRange = pyGDP.getTimeRange(dataSetURI, user dataType)
for t in timeRange:
print t

1895-01-01T00:00:002
2011-11-01T00:00:002

timeBegin = '1900-01-01T00:00:00%"

timeEnd = '2011-11-01T00:00:00Z"

# Once we have our shapefile, attribute, value, dataset, datatype, and timerange as inputs, we can go ahead
# and submit our regquest.

outl, out2, out3, outd = pyGDP.submitRequest(OKshapeFile, dataSetURI, user dataType, user attribute, user value, timeBegin, timeEnd)

Executing Request...

Output URL=http://cida.usgs.gov/climate/gdp/process/RetrieveResultServlet?id=52202918589665256350UTPUT.e956d6e9-6b2c-4395-90£2-
cb5330df2fb7

Output written to file: 5220291B5B9665256350UTPUT.e956d6e9-6b2c-4395-90£2-cb5330d£2£fb7




In [3]: # PRISM data is monthly: filter over 36 months
plp=boxfilt(precip, 36)

fig=plt.figqure(figsize=(10,2), dpi=B0)

axl = fig.add subplot(111)

gl=axl.plot date(id,plp,fmt="b-")

g2=axl.plot date(id,0*jd+np.mean(precip),fmt="k-")

fig.autofmt xdate()

plt.title( 'Average Precip for Texas County, Oklahoma, calculated via GDF using PRISM data ')

Out[3]: <matplotlib.text.Text at 0xT764Bb3B>
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Supporting operational models for
nearshore water-quality

- Steve Corsi, USGS WI Water Science Center
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Grand River Plume Aerial Photography and Model Simulations
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Precipitation by watershed
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Summary

Geo Data Portal is a convenient and powerful tool to
access and process climate and landscape data.

Work continues to provide access to additional
datasets.

Please try it out and provide feedback.

Use contact form on website.
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http://cida.usgs.gov/gdp

