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Definitions 

Drought 
• A long period of abnormally low rainfall, especially one 

that adversely affects growing or living conditions. 

• Can be short term or long term. 
• There can be short term moist  

spells in the midst of a long term  
drought. 

• Hazard profile 
• slow onset 
• prolonged duration 
• widespread 
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Measures 
 

PDSI – Palmer Drought Sensitivity Index 

• An index that that states the severity of meteorological drought in a location. 
• Ranges from –4 (extreme drought) to +4 (extremely moist) 
• Most widely used drought index in the US. 
• Takes a supply-and-demand approach to the surface water balance. 
• PDSI is a good measure of long-term drought; over several months. 
• In addition to drought, PDSI provides information about wet spells. 
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Measures 
PDSI – Palmer Drought Sensitivity Index 

Variables that go into the PDSI calculation 
• climate data 
• soil moisture 
• stream flow 
• ground water 
• reservoir and lake levels 
• snow pack 
• short, medium, and long range forecasts 
• vegetation health/stress and fire danger 
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Measures 
PDSI – Palmer Drought Sensitivity Index 

Intensity Categories 
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D0 Abnormally Dry  (30%tile) 

D1 Drought – Moderate (20%tile) 

D2 Drought – Severe (10%tile) 
D3 Drought – Extreme (5%tile) 

D4 Drought – Exceptional (2%tile) 
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Current Situation 
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Current Situation 
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History 

6 Febraury 2014 Drought and Wildland Fire Risks 

D
RY

   
   

   
   

   
   

   
   

   
   

   
   

W
ET

 

Presenter
Presentation Notes
Top ten most severe winter drought months in California history, 1895 - 2013, along with the Palmer Drought Severity Index (PDSI) for the month:��1) Feb 1899, -6.28�2) Feb 1991, -6.21�3) Jan 1991, -5.74�4) Jan 1899, -5.67�5) Feb 1977, -5.62�6) Dec 1898, -6.28�7) Jan 2009, -5.26�8) Jan 1977, -4.82�9) Dec 2013, -4.67�10) Feb 2009, -4.49
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History 
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Ref: Krusik & Cook (2004) North American Drought Atlas 
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Possible causes of drought 
La Nina’s cool things down 

There is evidence that La Nina is a significant cause of persistent drought in 
the U.S.   …but there also is a signal in the North Atlantic. 
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La Nina 

AMO 

AMO - Atlantic Multidecadal Oscillation  

Composite Sea Surface Temperatures (SSTs), 1930s drought (1942 – 1938) 
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Atlantic Multidecadal Oscillation 
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Possible causes of drought 
Cycles of La Nina's and El Niño's 
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Interaction between Pacific and Atlantic Sea Surface Temperatures (SSTs) 
also may govern centennial-scale trends in western U.S. drought. 

Presenter
Presentation Notes
Warm ocean surface water heats and adds moisture to the air above it, forming low pressure systems (Low). 
Cold surface water cools the air above it, forming high pressure systems (High). 
In a Low, the warm, moist air produces tropical thunderstorms. 
In a High, cool, dry air sinks back to the surface and there is no precipitation.
Today: La Nada state: near-normal surface height and temperatures.
What Causes El Niño? The warming of the Pacific occurs as a result of the weakening of trade winds that normally blow westward from South America toward Asia.
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Possible causes of drought 
Cycles of La Nina's and El Niño's 
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• When the difference from average conditions gets above 0.5 Celsius or so (red areas), 
you're in a warming period that is probably an El Niño.  

• When the difference from average conditions gets below -0.5 Celsius (blue areas), it's in 
what's called the "cold phase", or "La Nina".  

Presenter
Presentation Notes
The Niño 3 Region is bounded by 90°W-150°W and 5°S- 5°N. 
The Niño 3.4 Region is bounded by 120°W-170°W and 5°S- 5°N.
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Correlation between Drought & La Nina’s?  
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Possible causes of drought 
So, are we have a La Nina or El Niño? 
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Below Average temperatures     Above average temperature 

Slightly below 
average temperatures 

Average Surface Sea Temperature Anomalies (°C) 
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To summarize 

1. Strong trade winds are blowing westward from South 
America toward Asia… 

2. Slightly below-normal surface height and temperatures  
(no El Nino)… 

3. Surface water cools the air above, forming high pressure 
systems… 

4. In a High, cool, dry air sinks back to the surface and there 
is no precipitation… 

5. No precipitation means we have a drought. 
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Its all about the water 
Impacts of Drought 
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Presenter
Presentation Notes
Direct
loss of income
social dislocation
famine/malnutrition/death
Indirect
loss of rural and urban revenues
loss of water access, fire hazard
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Water drives our economy 
Impacts of Drought 

California is… 
• the #1 state in cash farm 

receipts with 11.3% of the U.S. 
total. 

• Accounts for 15% of national 
receipts for crops and 7.1% of 
the U.S. revenue for livestock 
and livestock products.  

• the state produces nearly half of 
U.S.-grown fruits, nuts and 
vegetables. 

• the nation's largest agricultural 
exporter. 
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Its all about the water 
Impacts of Drought 

Satellite images comparing California from a year ago to today.  Not only 
is the snow cover drastically less, but also notice how brown the central 

valley ground cover is relative to the green of January 2013.   
         Images from NOAA 
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The Sierra  
Snowpack 
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SCVWD Reservoir Status Report 
For the period 01/1/2014 TO 02/01/2014   
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Its all about the water 
Impacts of Drought 
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Warmer Temperatures and Less Spring Snowpack Increase Fire Risk 
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The fire risk 
Impacts of Drought 
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Fires in CA today 
28 January 2014 
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Incident Type Unit Acres 

Soda Fire Wildfire Sequoia Nat’l Forest 1,274 

Shf Prescribed 
Fire 

Prescribed 
Fire 

Shasta–Trinity Nat’l 
Forest 

0 

Colby Wildfire Angeles Nat’l Forest 1,952 

Campbell Fire Wildfire Lassen Nat’l Forest 865 

Pfeiffer Fire Wildfire Los Padres Nat’l 
Forest 

917 

Kern River/ 
Sequoia 

Prescribed 
Fire 

Sequoia Nat’l Forest 140 

High Glade Fire Wildfire Mendocino Nat’l 
Forest 

305 

Prescribed burn Prescribed 
Fire 

Stanislaus Nat’l 
Forest 

0 
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Correlation between Drought & Fires?  
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Backyard risks 

Wildland Urban Interface 

A wildland–urban interface 
refers to the zone of transition 
between unoccupied land and 
human development. 
Communities that are within 
0.5 miles of the zone may also 
be included. These lands and 
communities adjacent to and 
surrounded by wildlands are at 
risk of wildfires. 
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Cupertino’s Wildland Urban Interface 
Backyard risks 
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City Hazard – Wildland Fire 
 
Field Battalion Three (Greater Los Gatos area) Fire History 

The major wild land fire occurrence has been in the remote and sparsely 
populated South western portion of the Battalion Three. 

Big Events:  
• 1987 Lexington Fire  
• 2002 Croy Fire  
• 2008 Summit Fire  
• 2009 Loma Fire  

Local Events: On August 30, 2007, fire broke out in the hills west of the 
Cupertino in an unincorporated area of Santa Clara Valley, burning 151 
acres. 
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City Hazard – Wildland Fire 
 
Probability 

The Cal Fire identifies State Responsibility Area (SRA) Fire Hazard Severity 
Zones as Moderate, High, and Very High based on land, fuel loading, slope, 
and fire weather.   

Field Battalion Three is divided into 3 sections:  

• South Section (Loma Prieta area) is assessed to be a VERY HIGH 

• Center section (West Santa Clara Valley Foothills) is MODERATE, and 

• North Section (Hwy 85 and I-280) is HIGH. 

6 Febraury 2014 Drought and Wildland Fire Risks 



Cupertino ARES/RACES 

Mapping Disasters to Capabilities 
 

• Earthquakes 
• Flooding by dam failure 
• Flooding by rain 
• Wildland fire 
• Large urban fire 
• Manmade disasters 

(BNICE) 
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• People – Injuries 
• People – Trapped 
• People – Homeless 
• People – Hungry 
• People – Sick 
• Structures Damaged 
• Structures Burning 
• Utilities – Power 
• Utilities – Gas main 
• Utilities – Sewage 
• Utilities – Water 
• Access problems 
 

• Mass care shelters 
• Evacuations 
• Field First Aid stations 
• Mass care, feeding 
• DC/Fire Suppression 
• DC/Prelim Safety 
• Mass Prophylaxis 
• Search and Rescue 
• Information Outreach  
• Information Gathering 

 

• Safety Assessments 
• Shelter Staff 
• Search & Rescue 
• First Aid 
• Fire Suppression 
• Watches (creek, fire, 

traffic, incident, etc.) 
• Communications (Field, 

Shadows, etc.) 
• General resource 

Disasters Potential Problems Response 
Requirements 

Response 
Capabilities 
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Wild land, Urban Fire 
 

• Earthquakes 
• Flooding by dam failure 
• Flooding by rain 
• Wildland fire 
• Large urban fire 
• Manmade disasters 

(BNICE) 
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• People – Injuries 
• People – Trapped 
• People – Homeless 
• People – Hungry 
• People – Sick 
• Structures Damaged 
• Structures Burning 
• Utilities – Power 
• Utilities – Gas main 
• Utilities – Sewage 
• Utilities – Water 
• Access problems 
 

• Mass care shelters 
• Evacuations 
• Field First Aid stations 
• Mass care, feeding 
• DC/Fire Suppression 
• DC/Prelim Safety 
• Mass Prophylaxis 
• Search and Rescue 
• Information Outreach  
• Information Gathering 

• Safety Assessments 
• Shelter Staff 
• Search & Rescue 
• First Aid 
• Fire Suppression 
• Watches (creek, fire, 

traffic, incident, etc.) 
• Communications (Field, 

Shadows, etc.) 
• General resource 

Disasters Potential Problems Response 
Requirements 

Response 
Capabilities 
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Wild land, Urban Fire 
 

• Earthquakes 
• Flooding by dam failure 
• Flooding by rain 
• Wildland fire 
• Large urban fire 
• Manmade disasters 

(BNICE) 
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• People – Injuries 
• People – Trapped 
• People – Homeless 
• People – Hungry 
• People – Sick 
• Structures Damaged 
• Structures Burning 
• Utilities – Power 
• Utilities – Gas main 
• Utilities – Sewage 
• Utilities – Water 
• Access problems 
 

• Mass care shelters 
• Evacuations 
• Field First Aid stations 
• Mass care, feeding 
• DC/Fire Suppression 
• DC/Prelim Safety 
• Mass Prophylaxis 
• Search and Rescue 
• Information Outreach  
• Information Gathering 

• Safety Assessments 
• Shelter Comms 
• Search & Rescue 
• First Aid 
• Fire Suppression 
• Watches (creek, fire, 

traffic, incident, etc.) 
• Communications 

(Field, Shadows, etc.) 
• General resource 

Disasters Potential Problems Response 
Requirements 

Response 
Capabilities – CARES 
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What is our plan for this year? 

• Plan: May communications drill with a focus on supporting the 
city during a wild-fire event 

• Goal: Message handling between the field assignments and 
the EOC 

• Approach:  
1. work with County Fire on plausible CARES and Cupertino Citizen Corps 

response scenarios 

2. make it interesting 
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Thank you 
Any Questions? 
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