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Scale Planets Orbit (km) Scale
Sun 1,392,000 145 Feet | Earth 150,000,000 15,700 Feet

Earth 12,756 16 inches
Moon 3,476 4.4 Inches

Moon 384,000 145 Feet
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Seasons Interactive
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Daylight Simulator
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Demonstrator
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animation mode:
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Changes in Orbit and Angles

eccentricity = 0.8

150 Mkm Average From 139.9 to 159.8 Mkm




Changes in Orbit and Angles
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Visual Earth: Milankovitch
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Albedo and

Albedo values
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Earth’'s Energy Balance
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Extraterrestrial Factors

Solar Earth-Sun Interstellar
Output Geometry Dust
Emissions . Chemistry
Climate
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Earth’s Climat
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Greenhouse Effect

trap heal, keeping the Earth warm
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Ma e A Planet Simulator

Atmosphere
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PHET: Greenhouse Effect

File Help

Greenhouse Effect \ Glass Layers = Photon Absorption PHET

Legend
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| Scenario B2 [ Credits | History

in which the emphasis is on local solutions to !
economic, social and environmental sustainability. It is a

world with continuously increasing global population, at a _
rate lower than A2_ intermediate levels of economic
development, and less rapid and more diverse : ‘. ;

technological change than in the B1 and A1 storylines.
While the scenario is also oriented towards
environmental protection and social equity, it focuses on
local and regional levels.

I{:'l.':l2 Concentrations

Population: Medium (~10 billion in 2100}
Economic Growth: Medium

Primary Energy Use: Medium
Land-use Change: Medium

Global Mean Temperature

(*C above 1980-2000)

1900 1950 2000 2050 2100




e U M I VYIKRRITTY OF

WASHINGTON

.

@gﬁrm MISSISSITTL

() Miags o Saceariage () e TEmpnbone P RS

: . Lecumentation | Developer
Endl Cnftury {2080=) ClimateWizan Custom Snahy/sis
. |A'mual ! Printer Frinndly Vars
LCompars & Animats Models

_ Change in Annual Temperature by the 2080s

IPCC Fourth » : Model: Ensemble Average, SRES emission scenario; A2
Emission Scenano - — - 2
High AZ W | ¥ I Wiirniprs Change TmnﬁIErem_—y I:l Bainaie
Ger=ral Circulation Model | Get Values Topo

| O ward

|

i

= parkir Ldon Iruiﬂa
T

L=} e ]

O onto, '

fha i
etrodl
] .
Y 1
] Maan Tomp [F)
L |2t Derpartuste

1 rm' 100 F

TE

S0% : This map shows the t=mperatore= § =
changs projmcted By the middls mode],
‘That is, half of the models project a
grester smount of change, and half
of the models project less change ==

comparsd b the 1561-1550 bassline

5

=2




é[“ T Niwot Ridge®

T ER Long Term Ecological Research (LT
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Critical Zone Observatories

CZO LOCATIONS
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Christina River Basin CZ0
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H‘ | Northern Hemisphere Snow Cover Anomalies

Spring (1967-2011)
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'Fractioning and

Snow Fractioning for the Colorado Front Range in 2016-2017

Month  Sept. Apr. May

Precip. 40 30 20 30 30 40 20 60 40
Total
Snow S/R S/R S/R S/R S/R S/R S/R S/R S/R
Fraction 25% 66% 100% 100% 100% 100% 100% 75% 25%
75% 33% 0% 0% 0% 0% 0% 25% 75%

~ Snowm) 10ml 20ml 20ml 30ml 30ml 40ml 20ml 45ml 10 ml
Rainm) 30ml 10ml Oml Oml oml 0 ml 0 ml 15ml 30 ml

“C Altitude: 2519m Climate: Dfc “C: 3.8 mm: 478
30 A

01 ©02 ©03 04 05 06 07 08 09 10 11 12



Snow Fractioning for the Colorado Front Range in 1990-1991

Month  Sept.  Oct. Nov. Dec. Jan. Feb. Mar. Apr. May

Precip. 40 30 20 30 30 40 20 60 40
Total
Snow S/R S/R S/R S/R S/R S/R S/R S/R S/R
Fraction 0% 33% 50% 66% 100% 100% 25% 50% 0%
100% 66% 50% 33% 0% 0% 75% 50% 100%

Showm) O ml 1I0ml 10ml 20ml 30ml 40 ml 5ml 30ml Oml
Rainm) 40ml 20ml 10ml 10ml oml 0 ml 15ml 30 ml

e, & ) \t:-\ ! g WA 4 # v B
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Northern Hemisphere Snow Cover Anomalies @

Spring (1967-2011)
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Snow Fractioning for the Colorado Front Range in 2016-2017

Month  Sept.  Oct. Nov. Dec. Jan. Feb. Mar. Apr. May

Precip. 40 30 20 30 30 40 20 60 40
Total
Snow S/R S/R S/R S/R S/R S/R S/R S/R S/R
Fraction 25% 66% 100% 100% 100% 100% 100% 75% 25%
75% 33% 0% 0% 0% 0% 0% 25% 75%
Snow (mi) 10 20 20 30 30 40 20 45 10
Rain (m)) 30 10 0 0 0 0 0 15

Snow Fractioning for the Colorado Front Range in 1990-1991

LL - Month Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May
Precip. 40 30 20 30 30 40 20 60 40
Total
Snow S/R  S/R S/R S/R S/R S/R S/R S/R  S/R
Fraction 0% 33% 50% 66% 100% 100% 25% 50% 0%
100% 66% 50% 33% 0% 0% 75% 50% 100%

Snowm) Oml 10ml 10ml 20ml 30ml 40 ml 5ml 30ml Oml
Rainm)y 40ml 20ml 10ml 10ml Oml oOml 15ml 30ml 40 ml




(K- K '}+{Lin'Lnu1}+ﬂe+uh+ ﬂq.l. up=ﬂ'ﬂ

Atmosphere .
wou ()
' Incident
Emated
Longwave ENERGY I

o= shortwave Q, = latent heat flux Q, = ground source

L = longwave Q, = sensible heat flux Q= precip source



WHAT vo“ [ em——

SUPPLY & PLANNING NEED. |

Millions of Gallons

— : Upgrade your toilet with
Denver Water Treated Water Demand and Population AR o

=—Treated Water Demand ——=Population Served
90,000 - - 1,300,000
- 1,100,000
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=
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=
=
- 900,000
50,000 : . . . 700,000

1970 1980 1950 2000 2010



Colorado’s Boulder Creek CZO

Boulder
Creek
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Resilience in Natural and Built Systems:
Opportunities and Innovations in Community Sustainabili
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