Vegetation Drought Response Index (VegDRI)
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What is VegDRI?

VegDRI is a new ‘hybrid’ drought index that integrates:

- satellite-based observations of vegetation conditions

- climate-based drought index data
- biophysical characteristics of the environment

to produce 1-km spatial resolution maps that depict
‘drought-related vegetation stress’ and are regularly updated

(currently at 2-week interval) during the growing season.
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What is VegDRI?

Vegetation Drought Response Index July 27, 2009
Complete
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Bl cenme Drought 1 Unusually Moist

- Severe Drought |:| Very Molst

B Moderate Drought - Extremely Moist

D Pre-Drought |:l Out of Season
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VegDRI vs. U.S. Drought Monitor

VegDRI U.S. Drought Monitor
North Carolina— September 7, 2009 North Carolina— September 8, 2009

Intensity:

DO Abnormally Dry - D3 Drought - Extreme
D1 Drought - Moderate  [J] D4 Drought - Exceptional
D2 Drought - Severe

Goal of VegDRI Tool: National-level monitoring capabilities with

local-scale information (i.e., county to sub-county level) regarding the
level of drought stress on vegetation.
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VegDRI - An Integrated Approach

Remote Sensing Climate Biophysical
~__Component Component Component




VegDRI - An Integrated Approach

Remote Sensing Climate Biophysical
Component Component Component

Role: Satellite-based observations provide information on the
spatial distribution and general condition of vegetation.

(+) Spatially detailed information about vegetation across large
geographic areas.

(-) Difficult to discriminate drought impacted areas from locations
under other types of environment stress (flooding, fire, hail, &
pests) or experiencing land use change.



VegDRI - An Integrated Approach

Remote Sensing Climate Biophysical
Component Component Component

Role: Climate-based drought index maps provide a ‘broad-scale’ measure
of dryness that can be used for interpretation of the vegetation stress
recorded in the satellite observations.

- Drought areas typified by below average vegetation conditions
recorded in the satellite data and drier than normal conditions in the
climate data.



VegDRI - An Integrated Approach

Remote Sensing Climate Biophysical
Compnent Component Component
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Role: Different characteristics of the environment are considered
that influence climate-vegetation interactions.

land use/land cover type

Irrigation

soil available water capacity
elevation

ecological setting



VegDRI Methodology

Data Input Variables .....................................  fermn s :
1) Percent Annual Seasonal i 2. Model : 1 3. Map Generation .
Greenness (PASG) o Development Pl

2) Start of Season Anomaly
(SOSA)

1) Palmer Drought Severity Reg ression
Index (PDSI) Tree

2) Standardized Precip. Model &)
Index (SPI)

Biophysical Data 1) land use/ cover type

& & 5% 2 soil available water :
S capacity (STATSGO) : (*) Models developed from a 20-year historical record (1989 — 2008)
] : of bi-weekly climate and satellite observations at 2,200+ weather
3) ecoregion type : station locations.
4) irrigation status : Biophysical variables are static over time.
5) elevation i




Operational VegDRI Production

« Information currently

VegDRI available for North

North Carolina— September 7, 2009 Carolina:
— N - May 2009 to present
- M oderate Drought - .
[ redrougrt dress  Production of a 20-year
%Eﬁjﬁ;@mﬂj‘mst historical record of
[ very wois VegDRI maps in progress.
- Extreme Moist
[ ] outof season (1989 - 2008)

I vt = \C ok ) Ty
T sl e e « Weekly map updates
planned for 2010 in
experimental mode.

 Future work to test the
production of a 250-m

_ _ resolution VegDRI

(*) Bi-weekly maps currently available. product is planned.
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VegDRI Website and Products

VegDRI products are available at the VegDRI page within the Monitoring section

of the NDMC website.

Vegetation Drought Response Index
Select map type: |Complete =

Vegetation Drought Response Index March 8, 2010
Complete

.: o - _L___ v 7 _

Vegetation Condition

"\ ZUSGS

Hl coeme Drought [ Unusually Moist y P
Bl scere Drought == Vary Maist ¢ f_ié
I moderate Drought Bl Exvremely Molst s
1 Pre-Drought 1 outof Season

I near normal B warer RMA

http://www.drought.unl.edu/vegdri/VegDRI_Main.htm
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1. VegDRI Quick-View Maps

(multiple spatial scales)

Vegetation Drought Response Index July 27, 2009 R I — I I
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1. VegDRI Quick-View Maps (cont).

(land cover type)

Vegetation Drought Response Index July 27, 2009 C I t 0
Complete: North Carolina O m p e e VI eW

Vegetation Condition

Il Exreme Drought

B severe Drought

I Moderate Drought

[ Pre-Drought

] Near Normal

[ unusually Moist

[ very Moist

B Exvemely Molst

[ outof Season

Bl water

Vegetation Drought Respor?se Index July 27, 2009 P ‘ForeSt View ’
tropianda: Notf) barelia Vegetation Condition C ro p I an d VI eW O pti O n fo r th e

Il Exveme Drought
B severe Drought

[ Moderate Drought

- eastern U.S.?
[ Near Normal [ [ ]

Unusually Moist

[ very Molst
B exvemely Moist
[ Other landcover
[ outof Season
Bl water

Vegetation Drought Response Index July 27, 2009
Rangelands: North Carolina

Rangeland view

Vegetation Condition
Il Exveme Drought
I severe Drought
I Moderate Drought
[ Pre-Drought
[] Mear Normal
[ unusually Moist
[ very Moist

I Exvemely Moist
I Other landcover
[ outof Seasen
B water
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2. VegDRI Area Statistics (% area)

(currently available at state-level only)
|| veaDR| Change | Archive | Experimental Products | Outreach | Evaluation | FAQ | Feedback| |

Specific tables

VegDRI Statistics for North Carolina (Percent Area)

available for

Complete = \

0
cropland and o Rl Wit Forauae| oroosvc  enmr |t vervoist (R

rangeland. A 10/03/08/] o000 | o000 | o001 | 007 | o041 [ 013 | o005 | 003
i T070%/22 | o000 | o001 | oos | 016 | o065 [ o009 | o003 [ o001
forest table Optlon [ 10/02/08 | 0.1 | 0.5 | o008 | o007 | 053 | o030 | o029 | o031
10/01/25 0.01 0.07 0.16 0.16 0.92 0.35 0.23 0.25

can also be added. I 10/01/11 I 0.00 I 0.00 I 0.00 I 0.00 I 2.29 I 0.00 I 0.01 I 0.00

[ oo/12/26 | o001 | o003 | o010 | o028 | 146 [ o020 | o022 [ 0.2
| 09/12/14 | o002z | o005 | o014 | o030 | 153 | o024 | o004 | o002
[ og/11/20 | o006 | o010 | o022 | os0 | 242 [ o021 | o0w09 [ o005
[ og/11/16 | o016 | os0 | 116 | 254 | 1596 [ 140 | o040 [ 0.8
| o9/11/02 | o053 | 185 | 576 | 1581 | 5763 | 752 | 283 | 0.5
[ o9/10/19 | o061 | 186 | 624 | 2103 | 6113 [ 451 | 183 [ o046
| og/10/05 | o042 | 134 | 546 | 1850 | 6777 [ 339 | o093 [ o0.09
[ og/o9/21 | 104 | 240 | 1265 | 2021 | 4831 | 194 | 042 | o0.04
| o9/00/07 | o098 | 3.48 | 1352 | 3335 | 4420 | 187 | 057 | 0.04
| os/08/24 | o077 | 303 | 1114 | 3019 | 5073 [ 184 | 063 [ 0.0
| ogjog/1i0 | o047 | 220 | 835 | 2485 | 5922 [ 220 | o081 [ o.08
| o9/07/27 | o043 | 245 | o900 | 2669 | 5700 | 172 | o055 | o.02
| o9/07/13 | o044 | 169 | 505 | 1758 | eso91 | 297 | o7 | 0.1z
| og/os/20 | o058 | 150 | 485 | 1755 | e008 | 288 | o063 [ o0.08
| og/os/15 | o045 | 155 | 442 | 1685 | 7042 [ 225 | o050 [ 0.2
| o9/o6/01 | 046 | 169 | 497 | 2048 | 6482 | 185 | o043 | 0.17
| og/o5/18 | o036 | 185 | 575 | 2383 | 5749 [ 144 | o035 [ o0.06
| og/os/o4 | o026 | 113 | 355 | 1435 | 5947 [ 173 | o048 [ 0.8

Summarize the % area of each VegDRI class for ‘current’ map

and all prior dates in the growing season.
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3. Change Maps

3 Types: v | | a
Detriorated
:] No signifincant Change | 3

1) Prior period s
ex. — July 13, 2009 vs. Sep 27, 2009 —

2) Same period from the prior year

or a specific year in past
(* currently not available)

ex. — July 13, 2009 vs. Sep 13, 2008 ™M

3) Historical average ( currently not available)
ex. — July 13, 2009 vs. average for July 13 (1989
through 2008)
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4. Animations (in development)

Goal: Visualize spatial and temporal changes in drought patterns
across a specific year or multiple years.

VegDRI

B Extreme Drought
B severe Drought
I Moderate Drought
[ | Pre-drought stress
[ | Near Normal

[ ] Unusually Moist
[ Very Moist

B Extremely Moist
[ ] out of Season
[ Urban Areas

B water

National v Drought Mitigation Center

ZUSGS

science for a changing world



6. Dynamic Map Viewer (in development)

Search Attributes | Query Attributes OO ¥ 6 « 59 K O .. F

Results ot

E

Map Contents - <:| D
= W VegDRI_Test_Multiple_Images
% [ vegDRI Regions

™ Major_Rivers

[1l+] <3

W Major Lakes

W US Counties

¥ Urban Areas

W Countries

W Ccean

™ rRangeland

[T Biweek 23 2009
™ Biweek 22 2009
[ Biweek 21 2009 £
[ Biweek 20 2009 Bt
[ Biweek 12 2002 3
[ Biweek 18 2009
[T Biweek 17 2009
™ Biweek 16 2009
[T Biweek 15 2009
[™ Biweek 14 2009
¥ Biweek 13 2009
™ Biweek 12 2009
[T Biweek 11 2009
™ Biweek 10 2009
[T Biweek 09 2009

O O O O O O~ O = B O = O = O = O = O - = B = O = B e B

« Zoom in & pan across VegDRI maps

« Overlay multiple layers of other

information
- county boundaries, rivers, roads, and
other boundaries (resource districts,
section lines)
- historical climate maps
- land cover maps
U.S. Drought Monitor maps




6. Dynamic Map Viewer (in development)

Zoom in to the region.
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for a specific date(s). "'“
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The user customizes the view of the map for their specific needs and interests.



6. Dynamic Map Viewer (in development)

= ¥ WegDRI_Test_Multiple_Images
[~ wegDRI Regions
[~ Major_Rivers
¥ US States

¥ Major Lakes

W US Counties

[T Urban Areas
¥ Countries

¥ Ccean

™ rangeland

™ Biweek 23 2009
[ Biweek 22 2009
[T Biweek 21 2009
[ Biweek 20 2009
[T Biweek 19 2009
[ Biweek 18 2009
[T Biweek 17 2009
[ Biweek 16 2009
™ Biweek 15 2009
[ Biweek 14 2009
¥ Biweek 13 2009
[ Biweek 12 2009
[T Biweek 11 2009
[ Biweek 10 2009
[~ Biweek 05 2009

seaifB]

Capability to visualize information at the local level
for a county or multiple counties.




6. Dynamic Map Viewer (in development)

(SR | |

L«

Standardized Precipitation Index
(SPI)

View VegDRI maps in combination with other types of maps.

Examples: - climate-based drought indices (SPI and PDSI
- U.S. Drought Monitor
- land use & land cover type




Who is Using VegDRI?

Examples...

U.S. Drought Monitor authors
U.S. Drought Monitor  Vargh,18,2010

P
Intensity: Drought Impact Types:
[] DO Abnormally Dry r~ Delineates dominant impacts
[C]1 D1 Drought - Moderate A = Agricultural (crops, pastures,
[ D2 Drought - Severe grasslands) i:_?
W D3 Drought - Extreme H=F ical (water)

M D4 Drought - Exceptional

The Drought Monitor focuses on broad-scale conditions.

Local conditions may vary. See text summary
for forecast statements. Released Thursday, March 18, 2010
hnp :/idro ug ht.unl.edu/dm Author: Matthew Rosencrans, NOAA/NWS/NCEFP/CPC

National Weather Service Drought Reports - Kansas

National Weather Service Weather Forecast

g/ Wichita, Kansas

Home Site Map News Organization Search for: S © WWS ® A% NOAA B

CENTRAL, SOUTH CENTRAL AND SOUTHEAST KANSAS DROUGHT INFORMATION

Chris Bowman - Met
National Weather Senics -

t
. KS

Vegetation Drought Response:

The foli
Surves (US

£ with the collaboration with th
ate Center and is sponsored by e US Depanme
The VegDRI Is updated every two weeks.

ing image is the Vegetation Drought Response Index (VegDRI) which is produced by the
) Center for Earih Resources Observation and Science (EROS), and the High Plains Regional
(USDA) Risk Management Agency (RIAA). For more information regarding this product pleas

Veg Drought Resp Index March 8, 2010
Complete: Kansas
Vegetation Condition
Exirema Drought
Severe Drought
Modarate Drought
Pro-Orought

Near Normal

=
-
=
=
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Very Malst

Extromaly Moist

Out of Season

Water

Arizona Drought Monitor Report

Vegetation Health Vegetation Drought Response Index anuary 25, 2010
Complete: Arizona
Vegetation Condition

Three main messages from this month’s VegDRI
e state s in “out of season
-ans that either substantial
amounts of the vegetation cover, such as range-
lands, are dormant, or the area is snow-covered
(2) vegetation in approximately one quarter of
Avizona, mostly in the southwestern part of the
state, 18 in “near normal” status; and (3) vegeta-
tion in approximately one quarter of Arizona is
exhibiting drought stress. Nevertheless, since the
last state drought status report, vegetation
drought stress has substanbally ameliorated in
those parts of the state that currently show some
level of drought stress. Vegetation health for A
zona and northern Mexico, as portrayed by
NOAA's Vegetation Health Index (not shown) is
still at greater stress levels than this time last
year, or at this time in 2005 - which was a very
wet winter in at least the western half of Arizona.

[
W vosorsa Drough
=

produced by a partnership of USGS, USDA Risk Man:
on Center, and the High Plains R ¢
DRI_State htm?AZ

age-
for

Drought M
l edu

VegDRI combines precipitation-based drought ~ ftp Ve
indicators, such as 36-week Standardized Precipi-

tation Index with satellte based vegetation status

data. This combination allows for an improved evaluation

of vegetation health related to drought, as opposed to

insect pests, disease and other non-climate factors.

i .\% AZ Drought\Watch
= x| Arizana's Drought Impact: Reporting System

New Mexico Drought Status Report

June 2009 New Mexico Drought

Status Report

A ion Drought R Index June 1, 2009
Complete

Vegetation Condition

Exveme Diowght [0 Unussally Mokt
Sevwen Drough B very o a
Nodermetrouont M Extrematy okt
Pro-Crow 3 cuotsesson
HearNormal [ RVA




Possible Uses of VegDRI Information
Agricultural Producer Perspectives

1. Justify sub-county declarations for agricultural losses
(e.g., decreased crop yields and reduced forage).

2. Gauge agricultural conditions in other states to assist
In operational management decisions.

3. Additional indicator of ‘fire risk’.

2 ZUses
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Thank you for your attention.

For more information about VegDRI, please visit:
http://drought.unl.edu/vegdri/VegDRI_Main.htm

or
contact Brian Wardlow at the NDMC:

bwardlow2@unl.edu
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