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> MBDI methods and validation
> Website and sustainability
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Moisture Balance Drought Index: MBDI

P (supply) — PE (demand)

PE =13.97dDW,

d = days in month
D = mean monthly daylight hours
W, = saturated water vapor density

T = mean monthly
temperature (°C)
e = natural log




Moisture Balance Drought Index: MBDI

e Input data: PRISM
*Multiple time scales

e 1- 3- 6- 12- 24- 36- and 48-month periods
e Historic perspective
e translated to percentiles




Basin Climatology

Lower Basin 2Xs warmer
than Upper Basin —
pronounced in cool season

Upper Basin wetter in fall and
spring; Lower Basin wetter
during monsoon season

Temperature {deg C}

Precipitation (mm)
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Mean Monthly Alr Temperature
197 1-2000
m Upper Basin

Annual {deg )
Upper Basin: 7.0
Lower Basin: 14.6

Mean Monthly Precipitation
1971-2000

m Lpper Bazin
O Lower Basin

Annual {mm)
Upper Basin: 3684
Lower Basin: 306.9




~ Mean Monthly PE
| 1971-2000
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Basin Climatology

Lower Basin 1.5Xs the PE of
the Upper Basin

P> PE
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Validating MBDI
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Optimum Timeframe
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WET SEASON DRY SEASON

_Explained Variance
Seasonal Runoff
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WET SEASON DRY SEASON
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Explained Variance Difference
Seasonal Runoff
MBDI minus SPI
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WET SEASON DRY SEASON

Wet Season Dry Season

Variance (%)

| Explained Variance Difference
Seasonal Runoff
T 1978-2007 minus 1948-1977
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Teri Davis, ADWR and Nancy Selover, Arizona State University
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Validation Summary

> MBDI, SPI: comparable

> MBDI slightly better for dry side
o Dry years in wet season
o Dry season runoff

> MBDI better for groundwater

> MBDI better for warmer part of record
> MBDI worse for wet season runoff

> MBDI worse for reservoir storage




Time series for Santa Cruz

Current Products - Watersheds
Click a watershed to view current and historical data.
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Index (percentile)

100+ Years of MBDI — Santa Cruz Watershed
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Santa Cruz Watershed 24-month values
Hydroclimatic Index December 1826 - December 2007
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3-month values

January 1998 - December

Santa Cruz Watershed
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2002
Bullock Fire

- [l Extreme
B Severe
Moderate

Santa Cruz

June 1, 2002
3-Month HI

112.4 112

__ M Extreme
B severe
Moderate
Dry
Heutral

11,6

11,2

" 110.8

Santa Cruz

June 1, 2002
12-Month HI

C110.4

112

1116

1112

C110.8

C110.4

T~ I Extreme
B Severe

Moderate

Santa Cruz
June 1, 2002
6-Month HI

1124 112

M Extreme

B severe
Moderate
Drv

~ Heutral

U wet

3] Moderate

M severe

1.6

1112

T 110.8 -110.4

Santa Cruz

June 1, 2002
24-Month HI

1124 112

1116

1112

T 110.8 -110.4




120

Santa Cruz Watershed e HI 6-month values

19 JHydroclimatic Index & Precipitation | - p | January 1998 - December 2007
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Extreme Drought, 1895-2006

oo 4 Percent of CRB in Extreme Drought ;i“ear Iﬂre'ﬁd 2
1-month MBDI =year wioving Averadge
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A hydroclimatic index for examining patterns of drought
in the Colorado River Basin
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Index - Mozilla Firefox

http://azclimate.asu.edu/mbdi/index.php
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Moisture Balance
Droughtdndex

for drought monitering in the Colarado Fiver Basin poa’
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Moisture Balance Drought Index

Soil moisture is the focus of many drought indices, but the Moisture Balance
Drought Index (MBDI) stops short of representing soil moisture in its
characterization of the hydroclimatic condition. Only a few operational soil moisture
sensors exist in the CRB, and the alternative of simulating soil moisture through
time is difficult, as climate conditions, land surface characteristics (soil type,
vegetation type, topography) and the amount of moisture relative to the soil's
capacity combine to control soil moisture. The MBDI simply represents the
difference between precipitation (P) and potential evapotranspiration (PE) (P-PE)
through time at a given location. PE is the climatic demand for water, or that
amount of evapotranspiration that would occur from a grass-covered soil for which
the water content is maintained at capacity. Negative P-PE wvalues indicate the
amount by which the climatic demand for water can not be met by precipitation and
actual soil moisture would decline if not irrigated. Positive values represent the
amount of excess water from precipitation that would recharge soil moisture,
percolate to ground water, or run to streams and reservoirs through overland flow
or interflow.

Aggregates of P-PE are constructed for periods that represent short-term
conditions (1-, 3-month), intermediate conditions (6-, 12-month), and long-term
conditions (24-, 36-, 48-month), and the aggregate values are converted to
percentiles to form the MBDI. The MBDI can then be stratified into drought
categories that represent levels of drought intensity.
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Current Products - Arizona Drought Map

December 2007

LI
Gt L0 B P PP PP PSP
LR R

" ;:l'




Watershed - Little Colorado

Currently Viewing:
Year: 2007

View Different Year (18905-2007):

Hydroclimatic Index
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No drouwght - 20.014+
Abnormally Dry - 20.01-30
Moderate Drought - 10.01-20




No drought - 20.01+
Abnormally Dry - 20.01-30
Moderate Drouwght - 10.01-20

| Year I Month | Index
| 2007 | 1 | 47.18
| 2007 | 2 | 34.19
| 2007 | 3 | 33.59
| 2007 | 4 | 18.41
| 2007 | 5 | 31.19
| 2007 | 6 | 12.00
[ 2007 [ 7 [ 974
| 2007 | 8 | 55.34
| 2007 | 9 | 71.30
| 200/ | 10 | 51.7/
| 2007 | 12 | 80.42




What’'s Ahead?

> Verification case studies
o Fire, NDVI, Audubon bird counts

> MBDI on the Internet
Data
Maps
Time series
Instructions
« Comparisons

> Usability testing and online survey
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Home

Binary

HUCk

<-- Previous Month

AZ Drought\Watch

My DroughtWWatch User Guide

Summary Report for August, 2009

MNext Month =

Diversity

HUCH HUCA0 County

Latest News

LOCR-LEES

3

Show Only Reports From...

Users Reporting to:  no filter -

Observer Type:  nofilter

Mike Crimmins, University of Arizona

Arizona's Drought Impact Reporting System

Impacts Reported Categories
in 0 of & categories E Water

in 1 of & categories B A ariculture

in 2 of & categories . Livestock
in 3 of § categories

.
. in 4 of & categories o
. in 5 of & categories A Tourism
. in § of & categories nECU"JEI‘.-'

No reports made

Watershed Abbreviations

AGFR | Agua Fria River-Lower Gila River

BILL  Bill Wiliams River

LGIL |Lower Gila River below Painted Rock
Damr

LICR  Little Colorado River

LOCR- Lower Colorado River, Lees Ferry to

LEES |Lake Mead

LOCR-| Lower Colorado River below Lake

MEAD Mead

LSJN |Lower San Juan River

MGIL |Middle Gila River (Local Drainage)

RASU  Rio Azuncion

RBAY Rio Bavispe

RSON | Rio Sonoyta

SALT Salt River

SCRZ Santa Cruz River

SPED |San Pedro River

UGIL |Upper Gila River

UPCR |Upper Colorado River of Lake Powel
Area

USJIN Upper San Juan River

WERD Werde River

About AZ DroughtWatch

AZ DroughtWatch beta release

Monthly Summary Report

The impact summary tables displayed
on this page provide a quick look of
drought conditions across Arizona.
Impacts reports are tabulated by large
watershed in the top table and by
county in the bottom table. The first six
columns in each table represent the
total number of impacts reported in
each of the main categories. The
seventh column show the number of
surveys from which the impacts were
totaled and the last column shows the
number of unique observers.

Interpreting the summary tables

® Nany impacts across multiple
categories may indicate more
widespread drought conditions
versus many impacts in one
category alone.

® A |arge number of surveys indicates
that impacts are distributed across
many geographic locations.

® A |arge number of unique observers
indicates that surveys are being
made by different people rather
many surveys submitted by one
observer.

# |se the "Observer Type' filter at the
top of the page to examine potential
relationships between observer type
and impact totals in each category




Huc 6: San Pedro River Individual Watershed Report
Huc 8: Willcox Playa

Huc 10: Willcox Playa

Report name: Report Mame: Turkey Creek - Proxy Report
User: Username: crimmins (Mike Crimmins] [closk

Observer Type: University Researcher
Observation Frequency: 2-5 days

Surface Water Impacts

Unusually low A 97 year old lady in the Turkey creek area of the Chincahua Mountains (Cochise  (Falling)
flows in streams, County) reports that the creek was dry this past month. She has lived there since
rivers, and springs 1932 and every year but this year Turkey creek has run through their ranch in the

month of August. (Reported by local agricultural producer and LDIG member)

Individual Watershed Report

Report name: Report Mame: High Creek - Proxy Report
User: Username: crimmins (Mike Crimmins] [closk

Observer Type: University Researcher
Observation Frequency: 2-5 days

Surface Water Impacts

Unusually low flows  Rancher in Galiuro Mountains (northeastern Cochise County) pipes water down (Falling)
in streams, rivers,  from High Creek. Reported that it is almost dry, first time that he knows of. He
and springs has lived there since 1975 and he did not think the old timers ever saw it dry up.

(Reported by local agricultural producer and LDIG member)

Forage/\VVegetation Impacts

Poor forage nutritional Cochise County rancher lost 18 head of cattle from ingesting burro (Worsening)
guality/increased toxicity weed, according fo local veterinarian it was due to the drought. When
of forage conditions are just nght the cattle will eat the budding tips of the burmo

weed which contain a foxin that causes the central nervous system fo

break down and can kill cattle.

Mike Crimmins, University of Arizona

GICLIMAS

Climate Assessment for the Southwest
Climate Science Applications Program - Arizona Cooperative Extension




International VWWorkshop for
CHANGE

(Climate and Hydrology Academic Network for
Governance and the Environment)
March 5-6, 2009
México City, D.F., México

Project Report
Prepared for:
Foreign Affairs and International Trade Canada (DFAIT)

Authors:
Gregg Garfin, Institute of the Environment, University of Arizona
Nancy Lee, Agriculture and Agri-Food Canada
Victor Magaiia, Universidad Auténoma de México
Ronald Stewart, University of Manitoba
Jamie McEvoy, University of Arizona

http://www.environment.arizona.edu/change
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2005
Wet winter
Salt and Verde

Reservoirs
Refill

Salt and Verde :
May 1, 2005
6-mo MBDI

Heurtral

{17 wEt

L Moderate
Sewvere
Extreme

112.5 111.5 110.5 -109.5

33

Salt and Verde
May 1, 2005
24-mo MBDI

B Extreme
B Severe
Moderate
D
- Heutral
Vet

g I iModerate

Severe
Extreme

-113.5

112.5 111.5




Examples for Salt
& Upper Colorado







Salt Watershed 6-month values
MBDI January 1993 - December 2007
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