Enhanced drought monitoring
and early warning activities in
Jpper Colorado River
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We've been involved in drought
monitoring in Colorado for a long time. k&

‘ Lo

Fort Collins Water Year (Oct - Sep) Precipitation
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The Colorado Climate Center was
established in 1974 and soon faced another %
major Colorado drought episode

Fraction of Colorado in Drought
Based on 48 month SPI (SPI <-1)

(1890 - 1979)
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The drought of 1976 -77 motivateﬁ%‘
the beginning of monthly climate e
assessment reports.

COLORADO CLIMATE SUMMARY
WATER-YEAR SERIES

JANUARY 1977 — SEPTEMBER 1977
OCTOBER 1977 — SEPTEMBER 1978

NOITAN J. DOESKEN and THOMAS B. McKEE
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I earned a shot at my job back in o+
1977 by writing a required job
application essay on how to %g%
communicate drought to Colorado
audiences M
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(1977 and 1981) under the same gove
(Richard Lamm) - both having considerable sk
impact on our huge recreation industry —
stimulated the creation of our first Colorad
Drought Response plan (1981). %

April 1 Colorado State-Wide Snowpack

Two winter droughts in quick succession; :,
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RICHARD D. LAMM
GOVERNOR
May 15, 1881
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Systematic coordinated drought %
monitoring has been continuous ever sin
under the auspices of the Colorado Water
Availability Task Force (WATF) ‘




Throughout the past 3 decades we'v
seen steady improvement in drought~
monitoring e




Development of Surface Water
Supply Index for Colorado

SURFACE WATER SUPPLY INDEX FOR COLORADO %

YAMPA - WHITE SOUTH PLATTE

LEGEND

Major River

Basin Boundary

e
SWSI Value

GUNNISON I:j

ARKANSAS SCALE

-1.2
+4 Abundant Supply
RIO GRANDE ") +2 Above Normal Supply
0 Near Normal ﬁuppiy '
SAN JUAN - | 7' -2 Moderate Drought
DOLORES - 4 Severe Drought
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Customization of the Palmer Droug%
Severity Index for Colorado X

Modified Palmer Drought Severity Index for Colorado
August 2012

Palmer Drought Index
Long-Term (Meteorological) Conditions

August 2012

National Climatic Data Center, NOAA

extreme severe moderate
drought drought drought

Il .
-4.00 -3.00
and to

below -3.99




Steady enhancement of SNOTEL
network, products and services.
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Development, testing and %
implementation of the Standardize

Precipitation Index (SPI)

Colorado 8/2012 12 mon. SPI
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Deployment of a real time Ag %
weather observing network e

(CoAgMet)

Current CoAgMet Station Locations - July 2012



Most of this took place during the %
very persistently wet decades of the X
1980s and 1990s.

Fraction of Colorado in Drought
Based on 48 month SPI (SPI <-1)

(1890 - 2000)
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Despite all of these enhancements and graduﬁ%
improvements, the drought of 2002 seemed t %
come as a surprise, despite some ardent warnings

by Tom McKee in his last year as SC - 1999 - 2000.

Impacts were significant — particularly in our *3%
recreation and tourism sector and our ag and urban

sectors. %%%
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Drought Monitor A 2,20

e
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DO

Intensity: Drought Impact Types:
DO Abnormally Dry r~ Delineates dominant impacts
D1 Drought - Moderate A = Agricultural

| D2 Drought - Severe F = Fire danger

- D3 Drought - Extreme W = Water (hydrological)

- D4 Drought - Exceptional

The Drought Monitor focuses on broad-scale conditions. _l_i/s__l?_é
Local conditions may vary. See accompanying text summary A ooV orougn iigaton conter i
for forecast statements.

vt

Released Thursday, August 30, 2001
http://drought.unl.edu/dm Author: David Miskus, NOAA/CPC/JAWF
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U.S. Drought Monitor Feeran, 28,2002

Intensity: Drought Impact Types:
D0 Abnormally Dry r~' Delineates dominant impacts
D1 Drought - Moderate W = Water (hydrological)
D2 Drought - Severe

- D3 Drought - Extreme

- D4 Drought - Exceptional

The Drought Monitor focuses on broad-scale conditions. L_QDA o
Local conditions may vary. See accompanying text summary I ooV Orougr vigaton center g

for forecast statements. —
Released Thursday, February 28, 2002
http://drought.unl.edu/dm  Author: Michael Hayes, National Drought Mitigation Center
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Intensity: Drought Impact Types:
D0 Abnormally Dry r~' Delineates dominant impacts

D1 Drought - Moderate A = Agricultural
W = Water (hydrological)
F = Fire danger

D2 Drought - Severe
- D3 Drought - Extreme
- D4 Drought - Exceptional

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

http://drought.unl.edu/dm

gust 27, 2002

Valid 7 a.m. EST

USDA
USDA

D
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‘ Mational ¥ Drought Mitigation Center :'“-

Released Thursday, August 29, 2002

Author: Richard Heim/Karin Gleason, NCDC
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*
Soon after, NIDIS (National Integrated
Drought Information System) was %%%
authorized in 2006.
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NATIONAL INTEGRATED DROUGHT INFORMATION SYSTEM




The Upper Colorado Basin was %
selected as the first NIDIS Pilot e
project.

Weekly Climate, Water & Drought Assessment
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By 2009, our group was selected to lead
the monitoring portion and was charged
with developing a drought early warning
system for the region.
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Pilot Focus e

e

O Development of a drought early warning system. . 'JEXQ‘
O Enhance local, state, and regional expertise and '
capabilities. ¥,
.

O Address stakeholder needs by building better ¥
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Accomplishments and Progress x

O Water users and providers, resource managers and watershed
protectors in the UCRB.

O Drought Triggers and Indices

O Conducted stakeholder interviews in 2009. %%

O Monitoring Gaps

O Favorite data, products, etc. Find out what they use.

S
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Interviews and Focus Groups

conducted by the Colorado Climate Center between May
and December 2009 exploring drought indicators, triggers
and data needs by sector

USBR (Grand Junction and Loveland offices)

Colorado Division of Wildlife

Colorado DNR (state and local)

Denver Water and other smaller water providers
Northwest Council of Governments (water quality)
Watershed protection groups %
USDI (BLM, NPS) and other resource managers
Colorado River Water Conservation District

Northern Colorado Water Conservancy District

EXCEL Energy

Grand County interest group

Summit County interest group

Fraser Experimental Forest

Water Availability Task Force

Winter Park Resorts and other ski area representatives

Other_(discussed with WY and tate, Climatologists but did ot conduct
interviews w?t users outS|d% olfJE orado g n V?
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Interview Findings x

O Responses vary by sector and individual user based on %2(

“exposure to drought risk”.

O Most track widely available data sources at critical times el
of year.

O Remote sensing products not trusted for LOCAL drought
monitoring and water management.




Interview Findings x

O Reservoir operators: "Our jobs are easiest during
drought, but our critical decisions and errors are
made durlng high flows, affectlng our capability to
deal with future drought

O Surface Water Interests: “"Not worried about a
drought until it is a 3-year drought”

O USDM is popular, but used to assess drought in
OTHER areas.

O Users want more data all in one place “one stop
shopping”

O More SNOTEL
O Better gages on unmanaged, representative streams.
O Users want better long range forecasts (2 years) with skill.
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Interview Findings x

O Different sectors have their own “drought *3%
triggers”

O Lake Dillon reservoir levels: 7N

- %

OOnly depleted during very dry periods.

O Colorado River summer water temperatures




Requested Information from Users P

More detailed and timely local monitoring. »3%

Better forecasts

Interpretation of complex drought information (i.e. notw%/j(@%\
everyone understands SPI)

O O O

o
O Historical perspective on streamflow and reservoir d

Better elevational depiction of precipitation.




Weekly Drought and Water %
Assessment Webinars started %
February 2010

Weekly Climate, Water & Drought Assessment



We put current conditions into
historical perspective for divers

USErS

Snotel Water Year Precipitation Percentile Ranking for _, "
10 September 2012 (Stations with 15+ years of data only) 7/13 /2012

10Sept12_ptile.tab Events

D0 21-30
Uncategorized: 31 -
®Uneategorized 41-
SUncategorized 51-

categorized: 61 - T
SUncategorized 71-

| ®Uncategorized: 81-9
®Uncatsgorized: 91 -

Colorado Basin River Forecast Center
Upper Colorado Mainstem Group
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Local Expertise x

O Colorado Climate Center and other local agencies provide update
on current conditions.

O USGS puts streamflow data into context.

O NWS provides weather forecasts

N

Colorado, Utah and Wyoming Water Year 2012 Precipitation
as Percentage of Normal

Avondale Kimberly-Penman Reference ET (1993 - 2012)
----Average —2002 ——1998 —2012
awy_aug12_pn
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Regional Expertise x

O Regional experts provide less frequent, but desirable updates.
O CBRFC provides water supply and peak flow forecasts.

O Klaus Wolter provides long range climate outlooks.

SDLORAfO KEENMLINGINE WRNcD) Experimental PSD Precipitation Forecast Guidance
APR - JUN 2011 (Issued March 11, 2011)

I
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- Seasonal Water Supply Forecast @ Forecast Period: Apr-Jul

1150 kaf 162.4% 132.2%

50% Exceedence (Official Forecasy ) of Historical Median of Historical Mean

870 kaf 1500 kaf

90% Exceedence 10% Exceedence

Forecast Issued: Mar 1 2011

Web Reference: www.cbrfc.noaa.gov/gmap/gmapm.php?wcon=checked




Weekly Drought and Water % a
Assessments

During critical times of year (Feb — June or times of drought),
weekly webinars are held at 10AM on Tuesday.

Normally 15-20 participate on the call and the USDM author is

invited to attend ?}%
O Greater attendance with long range climate outlooks/streamflow
forecasts.

Approximately 15 minutes in length, covering precipitation,
streamflow, reservoir levels, snowpack conditions, water demand
and NWS forecast.

Ends with discussions, sometimes contentious, of the USDM an

any needed changes.
A Y
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Weekly Drought and Water % S
Assessments

O Content is dynamic, it changes based on user input and curre
conditions.

O Farm Service Agency contacts have been very useful for on the
ground reports and indirectly provide evaluation of satellite/model
derived products. 0% W

O i.e. Does VegDRI depiction represent what is being observed on the
ground?

O After the call, summaries are sent out to a larger email lis
about 286 people (and




Challenges x

o

Competing needs, changing priorities.

o

Difficult to maintain interest in certain sectors unless
disaster is looming.

O Fundamental conflict between Rec/Tourism and
Ag/Municipal

O To the tourism sector, drought is a 4-letter word.
O Boundaries!



Experiences from 2012 X

July 3, 2012 September 18, | ;i%
2012

« Although it has shifted locations, the drought goes on for
Colorado and our NIDIS drought monitoring efforts.

« Started webinars mid-January, by February we were
weekly and stayed that way until this past week.

« D4 in two different areas of the state, it transitioned from
NW Colorado to SE Colorado over just a few months.

« Highest attendance in June, July and August as
conditioned continued to deteriorate. \J\L~
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NIDIS Weekly Webinar Attendance 2012

High Park
Fire
Started
6/9)
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Experiences from 2012 %
*

O FSA input was invaluable for assessing ground conditions. %&
O Dedicated to the calls as the growing season got worse.
O Pasture and range updates, status of crops and winter wheat planting
(or not planting), updates on prevented and failed acres.

O NWS offices are also dedicated to our calls and even took it upo%%
themselves to develop a “Forecast rotation” as the weekly updat

went on.

O The calls bring the right people together to discuss current
conditions and tie all that information into the USDM.

O Since the USDM is now used for disaster declarations, everyone hag a
vested interest in getting it right.




What's Next? e

O Webinar evaluation and stakeholder follow-up 5

O Follow up with initial interviews, are we addressing the
gaps?

O Is the USDM better now with more local input and







