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Types of Drought

Natural Climate Variability

Precipitation deficiency High temperature, high winds, low
H (amount, intensity, timing) relative humidity, greater
sunshine, less cloud cover

Reduced infiltration, runoff,

Meteorological
Drought

deep percolation, and Increased evaporation
ground water recharge and transpiration
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Benefits of the Drought Plan

Reduced Losses (economic, social, physical, etc..)
Efficient, Coordinated Government
Reduced Liability

Reduced State and Local Expenditures
Includes Continued Eligibility for Mitigati

Increased Collaboration




Integration of Mitigation Planning
with other State Planning Efforts

Colorado River Water Availability Study

Colorado Inter Basin Compact Committee planning efforts
Basin Needs Decision Support System
Non-Consumptive Needs Toolbox (Draft 2013)
Statewide Water Supply Initiative (various reports)
Colorado Energy Assurance Emergency Plan
Colorado Forest Resource Assessment Plan

Local multi-hazard mitigation plans

Local drought management plans

Local water conservation plans

Colorado Climate Plan

Colorado Water Plan
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Plan Elements

»Drought Mitigation
»Drought Response Plan
»Drought Vulnerability Assessment

= State Assets = Municipal & Industrial
= Agriculture » Recreation
* Energy » Socioeconomic

= Environmental
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Drought Plan Revisions
2002-2013

Th E COlo RAdo COLORADORl;gggﬁg; II!I'I-ESATION " COLORADO DROUGHT MITIGATION AND
Droughr Mirigarion
ANd Response Plaw

September 2010
August 2013
Prepared Pursuant to
Disaster Mitigation Act 2000 & Section 409, PL 93-288
Prepared Pursuant to

Disaster Mitigation Act 2000 & Section 409, PL 93-288

Prepared by
Colorado Water Conservation Board
Department of Natural Resources Prepared by
Colorado Water Conservation Board
Department of Natural Resources
In Cooperation with
The Department of Local Affairs

Division of Emergency Management In Cooperation with

The Department of Public Safety
Division of Homeland Security and Emergency Management
and the Drought Mitigation and Response Planning Committee
State of Colorado FINAL i
Bill Owens ol
Governor Stateof Colorado i
January 2001 o e
(Updared 2002)
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2002 Drought Response Framework

Mitigation

N Review & Reporting Interagency
Water Availability . - - inati
Information | Task Force (R&RTF Information Coodinating Group
Task Force (WATF) Exchange i | ) Exchangelipe IIEG?
Faier:;:_z:ﬂtﬂ formslion Lead Agencies
gthe:ﬁ Exchange Natural Resources
Information -‘ Information Local Affairs
Exchange e 8 Exchange B State Forest Service
Impact Task Forces Agriculture
(ITFs) activated Economic Develop-
as needed ment - Tourism
Emergen
Municipal Water Mana?gm:ﬁt
Wildfire Protection Planning & Budget
Agriculltum Energy Mgmt.
Tuurls_rrl & Conservation
Wildlife Public Health
Economic Impacts & Environment
Energy Others
Health

Others
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Current Response Framework

Governor
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Normal
Conditions

Phase 1 Phase 1
All Impact Task Forces More Frequent
Deactivated Monitoring

Moderate Moderate
Drought Drought

Current Implementation Cycle
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2013 Drought Response
Summary Ac

jon Table

Severity Indicators and Impacts

(U.Ss, Dirowught Monitor, Colorado
Modified Palmer Dirowught Index

(CMPD), SWSI, SPI)

CDrought Monitor

1 Moderate Drought D1 ranges:
CMPDI or SWSI': -2 0t -Z2.9
SPI-: 0.8 to -1.2
Indicator 2lend Percentile: 11-20

Impacts: Some damage o crops,
Ppastures; streams, resemnyoirs, or
wells low, some water shortages
dewveloping or imminent, voluntary
water-use restrictions requesitaed

MNP
-1.0 to -2.0 in amy rMwver bbasin or
madified FPalmer climate division

SP1

0.6 to -1._0 (six maoaonth)

Crrought Phase amnd
FResponse Summanry

Sctions o e Considerad

FMormal Conditions
Regular Monimoring

CWWCBANY ATE monitors situation on meondh by
basis, discusses trends with Natonal Weather
Semrvice (MNWS), State Climatologist, State
Engineasr, Matural Resource Consernyation
Semvice (MRCS), and others as appropriate.
Data reviewed for drought emer-gence and
summarized in monthby drought updates.
Impla2ment lomng-term mitigaton actions
identified in drought mitigation plamn

ITF chairs meet once yearly to monitor
Pprogress on long-term drowught mitigation and
rewvieww any lessons from previowus drought
Ppericods, amd review the response plamn.

Phase 1

More close monitorimag
of conditions for
Ppersisting or rapidlhy
wworsening drowght;
COfficial drought not ywet
declared

ITF chairs alaerted of potential for activation,
moanitornng of potential impacts.

Assess need for formal ITF and DTF activation
depending on timing, location, or exxtent of
drought conditions, existing water supply, anmnd
recommendation of WATF, DTF is comprised
of WAaTF, ITF chairs, and Lead Agencies.

DTF Lead Agencies (CDAMOLATDNRDPS)
notified of neaed for potential activation.



Severity Indicators and Impacts
(.S, Drowoght Momitor, Coloradd o
Flodified Falmer Drowught mnde s
(MR, SWSsIl, SPIl)

Dot RNormitar
DZFE Exitrerme Drowg vk o
D1 Exocepdiomal Dok

o 3 Ranges

CMEPEDS1 or SWSI': 4.0 to =
S —1_6 o —1 D
mediicabor blend Perncentile: 35
Impacis. Major cropfpasiure losses;
wwidespread walter shortages. or
resirictions verny likehy o bhe impeosed

D4 Ramges

CRF D or SWSIC s L |

=P -2 0 or ess
mediicabor blend Perncentile: 02
Impacis: Exosypiional amnd
wwidespread cropifipasiurne losses
shoarmages of water im rnesaennolins.,
sireams, amnd wells creaiimg waiber
ernmaergencies

CRAF T

I owwest reading at =2 0 o -3 9
rmMwver basin or nmecedied Palmer
climaihe division

i Sy

b= o |
Less tham —1 .0 o —1_ 99 SPI (s
rrecervida )
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Crrowught Phase amd
Response S mmanry

Acctions to bhe Considered

Phase 2

CDhrowught Task Forncs
amnd Impact Task
Forces are activated;
Fotential Drrowug it
Emeargemncy
ODeclared

OTF Chairs prepare (Eovermonr s Mermoramndourm
of potentdial drnought emeaerngesncy bhased amn
recommendations frorm WWaaT .

Eowvernmor s Maeamorandoum acivates the
Chrought Task Formce and necessanry limpact
Task Forces.

The DDTF Chairs and CWEWCEEBRE meast witls
acivated Impact Task Force chairs to owtlime
Fhase 2 achtiwity.

Activated ITF s maks an initial damagese or
impaci assessment (physical and ecornormiic]).
ITF s reecommeaend oppoartunities for imncident
mifilgation to mimnimize or lmit potential imppacts
Ferodic reports are mads by the ITF chairs to
the DTF Chairs.

ITF chairs designate their respectinre
departrment Public Imformation Officer (FhO ) o
iNnteriace with media for their relative area of
concerm and develop meadia messagaes .
FRaelaevant state agencies undasrnnakse response
anmnd mnmcideaent mitilgaton actions with their
mnormmal programs with availables resouurnces._
The DDTF conducts a gap anabysis ddeantifyimg
any unmet mneaeds that canmot e hanmndiled
thirowugh mormmal channels.

Phase 3

CDroughit Emaeargeaency Is
declared by
Froclamation of The
=Tw P E=0 o Cll

Eowvernmors Maemorandum updated o activate
additicomal Impact Task Forces as necessanry.
Activated ITFs comntimnuaee 1o assess, report, amd
recormmend responss measurass and incidend
g atiom.

mrmeeaet neaeds are reported o the DTFRF Chairs.
ODTF Chairs. determmimne the onmet neaeds that
can bheae met by reallocation of existinog
resources._ T hose which camnnot ars forsarded
o the Gowvermor with recommeaendations o
suppeori &a regueaest for a Presidendfial Drowugind
Checlaration.

SoweErnmor may neqguest a Presidential
Checlaratiomn.

I approved, Federal-State Agreeament
establisheaes Colorado Office of Emerngency’
MMamnagemeaent Directhor as the State
Coordimatimg Officer (SOCO0O).

Work wwith the Gowermor s office omn homg-—-termm
reecoweanry operations



Severity Indicators and Impacts
(LS. Drought Monitor, Colorado
Modified Palmer Drought Index

(CMPDI1), SWSI, SPI)

01 Moderate Drought

Coming out of drought: some
ingering water deficits; pastures or
crops not fully recovered
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Drought Phase and

Response Summary Actions to be Considered

Retumn to Phase 2 OTF Chairs determines if all requirements for
assistance are being met within the DTF and
State agency channels.
OTF briefs the Governor and prepares
Proclamation to end drought emergency.

Petum 0 Phase 1 Long-term recovery operations continue

TFs continue assessments.
TF5 issue final report and conclude formal
reqular meetings.

The DTF issues a final report and is
deactivated.

Retum to normal
conditions

CWCB/MWATF resume normal monitoning.
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Modernizing Indices for Monitoring

* Surface Water Supply Index (SWSI)
* Palmer Drought Severity Index (PDSI)
* Standard Precipitation Index (SPI)
* USDM
% Forward Looking Indices

COLORADO
C o L o R A D o Colorado Water
" Conservation Board
Department Of Natural Resources Department of Natural Resources




Old SWSI vs New SWSI

A g Colorado’s Decision Support Systems Map Viewer
So?»?::..u O Division
omt Cheyenne Soirtie P SWSI - Current (August 2016
Colorado Surface Water Supply Index (SWSI) Map ’ —= ] S
s ) [ EremelyOry (30-42)
Legend :{l‘):’“ ' Maderately Dry (-2.0t0-29)
- Extreme Drought : e O stortyDy(10t-19)
D Near Average (-0.91008)
[ | Severe Drought 058 [ Sotywa(towis)
D Moderate Drought [ Voderey Wet (20t029)
- Near Normal outh Platte A [ oemsy Wt (30042)

y, Citations

South Platte

0.3

g (Worado
Provisional Dafa _Springs
Subject to Revision .
Location
M Denve
175 A ™
COLORADO
| S N
: | N |
s Arkansas
ey Liby
“,San Mguel."Dt\;Ior f
" Animas &'San Juan [
t (1% T “
National
Fomst

113.39 0 56.7 113.39 Miles This product is for informational purposes and may not have been prepared for, o be suitable for legal,

— — , engineering, o suneying purposes. Users o this information should review o consuk the primary data and
C t f F b 1 2009 information sources to ascertainthe usability ofthe information.

urrént as or revruary 1, 1: 3592220 Date Prepared: 8/17/2016 9:55:37 AM
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SWSI Automation Tool (2015)

CurrentMonthDate
CurrentMonth
PreviousMonthDate
PreviousYearMonthDate

b ) b
v lo - v
IFlow 06707500
oW 06710385

HUC 10190007 (Cache La Poudre) Surface Water Supply

Mashthly sompanant valumes

Al C
A" A

===HUC: 10190007 DataCompasite

I H1JC10190007- Componunt PravMoStreamilow
HUC:10190007-Component F orecastedRunotf

J HUC:10190007. Comyp onent ResemolStaiage

We G a2 feld

HUC 10190007 (Cache La Poudre) SWSI

Historical peried SWSl values ertablish the SWSI distribution be loskup recent and cument SWE| valugs.

il ﬁ_h WA

T 1660

)

Higtaricdl Padiod [Racant Patisd

8,60

= HUCD190007 Pivhla Stia denflam SWSH
HUC:101G0007-F orea aste dRunats SWE|

= HUC0100007. RitamsitSterage- SWSI

—UC:10100007- DataCompatite-SWSI

L s L s s L ' s N L ' L ' L . L ' L . L s L
W72 1074 1676 1978 1GED 1982 084 1084 1938 G0 1002 1004 1008 008 2000 2002 2004 2008 008 2010 2012 2004

= 2015-09 2015-09 Current month (as date) for which SWSI is being computed. The
u 909 Current month (as month number 1-12. where 1=January).
= 2015-08 2015-08 Previous month (as date). The date format YYYY-MM is consiste
= 1[:-14-0912!}14-[)9 Pravious year (as date). This date is used in the SWSI output re|
H ! ) K L M | B2
. ! ! " Datastore " DatastoreData |
Station Name , 7 v State ~ Datastore v Datastore ID | - 'Source ~ Type M
SOUTH PLATTE RIVER AT SOUTH PLATTE o NresAwdb C0-06707500  USGS SRVO
BEAR CREEK ABV EVERGREEN o NresAwdb C0-06710385  USGS SRVO
CLEAR CREEK AT GOLDEN o NrcsAwdb C0-06719505  USGS SRVO
SAINT VRAIN CREEK AT LYONS co NresAwdb C0-06724000  USGS SRVO
BOULDER CREEK NEAR ORODELL o NrcsAwdb CO-06727000  USGS SRVO
SOUTH BOULDER CK NR ELDORADO SPRINGS, CO €O NresAwdb €0-06729500  USGS SRVO
BIG THOMPSON R AT MOUTH, NR DRAKE, CO o NresAwdb C0-06738000  USGS SRVO
CACHE LA POUDRE R AT CANYON MOUTH co NresAwdb C0-06752000  USGS SRVO
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PDSI & SPI

Monthly SP
7/1/2016 - 7/31/2016

3
Colorado - PDSI
July 2016 £
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Colorado Monthly Reservoir Storage Summary
End of August 2016
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Colorado Statewide High/Low Monthly Precipitation Summary
Based on Provisional SNOTEL data as of Jan 19, 2016
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Forward Looking Indices -
Short Term

Upper Colorado River Basin Snowpack and Streamflow Forecasts
January 1, 2016

130 - 149
110- 129
90-109

Uppey
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SNOTEL
oP  Snow Course

Forecast Point

Plateau[Creek

) Roaring|Eorke
> : 108%

3 USDA
" W 50 40 60 80 Sl United States Department of Agriculture
O Eee—— s Viles Natural Resources Conservation Service
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Forward Looking Indices: Long
Term F orecasting

U.S. Seasonal Drought Outlook vaiiator august 18 - November 30, 2016
i 4 Drought Tendency During the Valid Period Released August 18, 2016

v Depicts large-scale trends based
g on subjectively derived probabilities
guided by short- and long-range

Use caution for applications that

can be affected by short lived events
"Ongoing" drought areas are

based on the U S. Drought M onitor
areas (intenstties of D1 ta D4).

NOTE: The tan areas imply at least
a 1-category improvement in the
Drought Monitor intensity levels by
the end of the period, although
drought will remain. The green
areas imply drought removal by the

F g;latggugh end of the period (DO or none).
,; NOAA/NWS/NCEP/Climate Prediction Center . Drought persists
I Drought remains but improves

LT

THREE-MONTH OUTLOOK
TEMPERATURE PROBABILITY
0.3 MONTH LERD

YALID JRS 2016

MADE 16 JUN 2018

. Drought removal likely

EEHHEEEQFEEUEL N E.ﬂ . «9 Q, - Drought development likely
] ] R . S .
R MEANS PBOVE b@ Lo ® ®

E :EE:E EEEEEL http:/igo.usa.gov/3eZ73

I

&
]
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-
THREE-MONTH OUTLOOK ) EC MEANS EOUAL
PRECIPITATION PROBABILITY CHANCES FOR R

&m COLORADO 0.5 MONTH LERD i NCANS FBOVE

YALID JAS 2016 N MEANS NORMAL
HANE 18 .JUN 2016 B MEANS BELOMW




Experimental Long Term
Experimental PSD Precipitation Forecast Guidance Fo re C a S t ing

APR =JUN 2016 (Issued April 14, 2016) = Skill Masked NOAA/NCDC Climate Division Composite Standardized Precipitation Anomalies
Oct to Dec 1957,1965,1072,1982,1994,1997,2009

Versus 1951-2010 Longterm Average

.'l March 1 SWE forecast based on Fall
o El Nino Composites
D
WE_SRLPSOOMCRES-CU
’_\.H -0.90 -0.50 -0.10 0.30 0.70
Arkansas R,

Median outcome for strong Los Niiios since 1968

& COLORADO (after fall seasons: ‘72, ’82, ’87, ’94, °97)



Vulnerability Assessment
Tool
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Methodological Framework

®» Researchsectors,
publications, previous
drought studies

» Quantitative data
= \Whatwe have
» Whatwe need

» Qualitative
® |nferviews
® Pqastexperiences

» Specific knowledge of the
areq

®» Methodology

» Vulner{]bm?/ 'score” OR
framework for future data
collection

Watersuppliers

Energy & Mining 1(
S

Agriculture —

+— Environment

Information
gathering

«— State assets

™~

Rec. & tourism

f

Socioeconomic

Interviews

Data —

Qualitative
inputs

+— Pastexperience

¥ Previous reports

Vulnerability
Methodology

Vulnerability or
Impact “score”

Gray area- not
enough data



Agricultural Vulnerability
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Role of Climate Change in Long Term
Water Planning

Orivers Weab Econoery [ SuseessasUsed | ~ Adagtive Iancvatic ot Groweh,
e 4 42222
‘ !!!“ iiit‘ !i!i‘ 2&2%2 4 22 2
o 86 Milica e 3.1 Milos e 3.1 Milce e 10.0 Milion == s 10.0 Milioa
B Gimate 2% | Water —Te< - ~red o e Je——
'....‘- e d T - R - < e . —~Ter
*  Seme 0 205 Centyry Obnerved o Same m 20th Certury Obnerved *  Between Mot and Ory and 20th ® Mot and Ory ® Mot sad Ory
Centory Observed
gl T EX ) I FrEER
o _Low (ro ol shale) ® _Moderate (2o o shale) * _Low (ro ol shale) *_Low (no of shale) o High jof shale)

SR || ™ ™ . - . . ™ . ™ ™ .
2R 2R ¢ ¢4 ¢ ¥ & RN

Tetal ag water demmandy Wightly higher Totadl ag water demands decresse Total ag water deundy dighthy hgher Total ag water dermandy shghtly hgher Tetul ag water darmands bgher
o  Decrease i irgated acres due to o  Decrease n irigated acres due to o Sight decrease i rrigated acres due o Sight decrease n irigated aoes due o Sgnfcant decrease n irigated acres
TR o wtangton 10 wbengaton 10 Urbanzaton due to wrtanqaton
o Agexports and demunds ower o Ag exports and demands Coalant o Ag exports down and ool demands o  Ag enports down and local demands o Ag eaports and demands byt
o Agsiem able 10 compete with urban o Ag s less able 20 compete with wrtan = == * Ag s better able to compete with
areas for water Ireds for water o Ag s Detter able to compete with o Agis better able 10 COmpete with wrtan weas for water
wrban areas for water wtan areas for water o Increased ET due 1o cimate change
® Incresed ET doe 1o cimute change o ncressed ET dom 1o chemate chunge
E. Avallability of Water
EMichency Technology é é
Ly Aty . D b
o MRS Moderate/Pasive *  ME: Moderate/Pmuve o MEEHeh o MEEWes o MEE Moderate/Paive
o Ay same a3 today - *mgm W o Ag EMCences ae implemented - l‘m&hdl!
F. Sociel / [mvicoomental G e e e i
Vatoer e
bl << < <4
o NoChange o NoChange *  Incremed Amarenen *  noressed Amarenen o Il Use of Renourom
o Increased wilogness 1o protect o Incressed wilingness to protect o Low wilingress 10 protect
emVronment and stream recreation ENVIFDNTent 3nd SIream recreation envincamert Ind SIream recreaton
6. Urban Liad Use
= = I.l.l I & B tEts | & =
o No Change o No Ohange o Higher Demsity o Migher Dencity o Lower Densty
. Regulstory
vI -
g Cwagiasan fagoaten Twagaitan b agonon lengritis Cagpiria Ceregarte~ Sogiatan Ceregasnes
*  No Change o NoChange e lncressed o imcressad Dt expedted o Redeced
L M Water Demsands* : ; ; : T ; --I —-I — -— z z ; "'. -’.
o lowest of the five scenaros o Mode of the five oenarios o Second lowes of the five scenarios o Second highest of the five scenarion o Highest of the fve scenarios

Figure 1, State of Colorado Future Water Supply Scenarios
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Questions?

Taryn Finnessey

Colorado Water Conservation Board
303.866.3441 X3231
taryn.finhessey@state.co.us
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