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WEATHER - 1 day ago

What is an atmospheric river?
Powerful storm to drench California

By Zoe Szathmary | Fox News

000000

A powerful atmospheric river brought rain to California this week. (REUTERS/Gene Blevins)

California residents, brace yourselves: an atmospheric river could continue to bring rain to multiple
parts of the state this week.

March 23, 2018
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Insured losses accounted for 1/30 of total
damages
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NFIP Payments versus NWWS Damages
1983-2003, Westemn 11 States
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Top Events

Insured Total
Number of Crossing Crossing Losses Damage
Number Start Date Days Latitude Region Max IVT Claims (millions) (billions)

1/4/95 32.5 S. California 922.47 122.6
12/29/05 40 N. California 780.84 115.0
12/29/96 35 C. Coast 1215.73 99.8

2/5/96 45 N. Oregon 684.56 95.0

2/15/86 Washington 825.94 63.1
3/7/95 S. Oregon 883.79 57.7
2/1/98 Bay Area 751.30 45.2

11/1/06 N. California 996.58 33.1

1/25/83 Bay Area 968.56 32.7

2/25/83 Bay Area 613.87 27.1
1/3/82 N. California 480.87 26.4

2/12/80 Baja Norte 677.02 26.2

2/11/86 N. California 859.92 23.0

11/21/90 Washington 899.02 21.7

2/4/98 N. California 849.31 17.0
11/27/95 N. Oregon 749.63 15.2

1/6/05 Baja Norte 606.81 13.4

2/16/80 S. Oregon 771.20 11.1

2/20/98 S. Oregon 518.49 10.3
1/5/90 Washington 984.71 9.0
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County
Sonoma
Los Angeles
Marin
Sacramento
Napa
Monterey
Lewis
King
Washoe
Clackamas
Snohomish
Placer
Orange
Santa Clara

Maricopa
San Diego
Lake
Cowlitz
Santa Cruz
Pierce

State

Insured
Losses
(millions)
159.490
91.276
69.063
52.160
42.327
41.903
41.722
39.742
39.032
26.733
26.519
25.586
24.624
23.541
20.847
19.723
19.148
19.028
18.893
18.729

AR Insured

[

Losses
(millions)

158.421
76.798
68.218
51.052
42.215
41.592
40.439
38.807
38.917
25.825
25.940
25.228
21.812
22.843
13.716
17.436
17.209
9.981
18.432
18.147

y ¥
0 PEa

AR
Proportion Claims
0.9933
0.8414
0.9878
0.9788
0.9974
0.9926
0.9693
0.9765
0.9971
0.9660
0.9782
0.9860
0.8858
0.9704
0.6580
0.8841
0.8987
0.5245
0.9756
0.9690

op Counties

Total
Damages
(billions)
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What fraction of losses Were due to
ARs?

Proportion of insured losses due to AR events
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Prob(Loss > 0) Loss | Loss >0

Variable Loss

Intercept

Policies

Wind u

Wind v

Wind Speed

WV

IVT

Soil

Snow

2.283%%*
(0.058)
0.509%**
(0.063)
0.161
(0.083)
0.077
(0.079)
0.612%**
(0.135)
0.687%**
(0.088)
0.124
(0.116)
0.418%***
(0.105)
0.54%%*
(0.099)

Adjusted R-Squared 0.4278

AlC

-0.152*
(0.076)
0.619%**
(0.087)
0.146
(0.108)
0.09
(0.105)
0.671%**
(0.178)
0.82%%**
(0.117)
-0.016
(0.15)
0.477%**
(0.139)
0.621%**
(0.127)

1081.4

4.43%**
(0.05)
0.164%**
(0.042)
0.135*
(0.059)
0.109
(0.061)
0.119
(0.097)
0.235%**
(0.062)
0.207**
(0.078)
0.264%**
(0.079)
0.069
(0.07)
0.2997

*p <005, ** p <0.01, *** p <0.001



Damage Function

Variable Modell Model2 Model3 Modeld ModelS Model6
Intercept 2.283%%* 2 283%** 283%** 2 283%¥* 283Fk*k*k 2 283%**
(0.071) (0.069) (0.068) (0.061) (0.059)  (0.059)
Policies 0.906*** 0.568*** (.562%**
(0.071) (0.061) (0.061)
VT 1.097*** 0.842%**

(0.069) (0.061)
Soil 1,153%** 0.928%**
(0.068) (0.061)
IVT * Soil 1.512%** 1.372%**
(0.061) (0.061)
Adjusted R Squared 0.1272 0.1872 0.2069 0.3566  0.3899  0.4023
* p<0.05, ** p<0.01, *** p < 0.001




Damage Function

Latitude 27.5 30 32.5 35 37.5 40 42.5 45 47.5
Intercept -5.41874% -11.6970 25462  -7.2858 -15.5681%** -8.1227*** -19,0669%** -33502%**  -10.3252%*X
(2.19166) (6.0399) (1.6269) (3.5782) (2.8386)  (1.6176) (2.8901)  (0.8233) (1.7053)
Policies 0.00001495%** 0,00001059***
(0.00000354)  (0.00000258)

Max IVT 0.0088***
(0.0024)

Max IWV 0.08435*%  0.1992 0.2654** 0.1605* 0.3621%** 0.1699%**

(0.03985) (0.1155) (0.0952) (0.0772) (0.0935) (0.0532)
Max Wind Speed 0.63020%** 0.5415***  (0,5896*** 0.2103%***

{0.11170) (0.0966) (0.0886) (0.0563)
Zonal Wind u 0.6303** 0.3210 0.1972%%x*

(0.2037) (0.1718) (0.0744)
Meridional Wind v 0.2799 0.2575
(0.1808) (0.1301)
Snow Depth 18.7574** 16.0505%** 15.1015%**
{5.9012) (3.1547) (3.0062)
Soil Moisture 6.4539* 8.1839%** 5.9539%x**
(2.8936) (2.1886) (1.0981)
IVT * Snow 0.02355% **
(0.0027)
VT * Soil 0.0177%*x*
(0.0044)
Degrees of Freedom 138 27 29 117 111 105 171
Adjusted R2 0.1817 0.3514 0.5261 0.4738 0.4609 0.5035 0.3918
* p < 0.05, ** p <0.01, *** p <0.001




Damage Function

Effect of IVT on Probability of Losses Effect of IVT on Losses

P robability of Loss
Mean Loss (Millions)
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Damage Function

Effect of Soil Moisture on Probability of Losses Effect of Soil Moisture on Losses

P robability of Loss
Mean Loss (Millions)
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* How much dl ’= |
* What fraction of 0sse were du
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* What were the chara eristics or de "I*wﬁ : mg events?
e Multi-day, spatially dlstﬂB od sﬁu h-*weSterIy flow
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* What were the key drivers of damages?
* Risk exposure, AR intensity, antec'edent molsture levels

* Will costs increase with climate change?
* Costs increase exponentially with AR intensity

* Costs increase exponentially with antecedent soil
moisture and snowpack



