The Himalaya Sphere of Influence

Bob Bishop
President & Founder
ICES Foundation
Geneva, Switzerland






16 nations within the Himalaya Sphere

China
India
Pakistan
Bangladesh
Vietnam
Thailand
Myanmar
Malaysia
Nepal
Afghanistan
Cambodia
Tajikistan
Laos
Kyrgyzstan
Mongolia
Bhutan

Regional Population = 3,230M (45% of 7,100M world population according to UCSB world population clock).
Regional Land Size =18,291M km” (12.3% of 148,940M km’ world land size)

Population

1,354.0M (12/2012)
1,210.6M (03/2011)
183.8M (07/2013)
152.5M (07/2012)
88.8M (07/2012)
65.9M (09/2010)
53.2M (07/2013)
29.8M (07/2013)

26.5M (06/2011
25.5M (01/2013)
15.1M (07/2013)
8.0M (04/2013)
6.6M (07/2013)
5.6M (07/2012)
3.0M (07/2014)
M (07/2012)

Land Size

9,569.90M km?*
2,973.19M km?*

856.69M km’
130.17M km’
310.07M km’
510.89M km’
653.51M km’
329.61M km’
140.80M km’
652.23M km’
176.52M km?
141.51M km?
230.80M km’
191.80M km®

1,564.12M km?*

47.04M km?



We know there is a massive mountain range
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Crowned by Mount Everest - the world’s highest
8848m




Including 14 highest mountains of the world
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8000 m
7000 m
6000 m
5000 m
4000 m
3000 m
2000 m

- and 100 peaks over 7000m

Everest Kangchenjunga Makalu Dhaulagiri | Nanga Parbat  Gasherbrum|  Gasherbrum Il

8848 m
World #1

K2

8611 m

586 m 8485 m 8167 m 8126 m 8080 m 8034 m
World #3 World #5 World #7 World #9 World #11 World #13

Lhotse Cho Oyu Manaslu Annapurna | Broad Peak | Shishapangma
8516 m 8201 m 8163 m 8091 m 8051 m 8027 m

World #2 World #4 World #6 World #8 World #10 World #12 World #14

1000 m

Seven
Summits
“Messner list
* Bass list

Seven
Second
Summits
“Messner list
* Bass list

Everest Aconcagua Denali

8848 m

Asia #1 S.America #1 |[N.America #1

K2
8611 m
Asia #2
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Kilimanjaro Elbrus Vinson Massif | Puncak Jaya™ | Kosciuszko*
5895 m 5642 m 4892 m 4884 m 2228 m
Africa #1 Europe #1 |Antarctica #1 |Australasia #1| Australia #1

6962 m 6194 m

Ojos del Salado  Logan Kenya kh-Tau Tyree  Puncak Mandala”™ Townsend*
6893 m 5959 m 5199 m 205 m 4852 m 4760 m 2209 m
S.America #2 N.America #2  Africa #2 Europe #2 Antarctica #2 Australasia #2 Australia #2



Beside it is the Tibetan Plateau ‘Roof of the World’
largest and highest plateau on planet Earth: altitude 5km and 3 Mkm?




For climate studies, HTP should be regarded as a
single combined geological system




HTP is the source of 12 major Asian rivers
(delivering water at ~80,000m3/sec)




HTP has more than 15,000 glaciers
(which store 12,000 km3 of freshwater)




The HTP formation process was complex
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Involving a Tectonic Plate Collision

Himalaya



This tectonic collision began some 70 Mya, driving the
India land mass 2000+ km into the Eurasian land mass

E URASIANUPLATE

1
y "\'
'/ 3
" 10 million ? H

years ago s
L

38 million
Years ago

Equator — o<} L
El 1 -

si::siliog ¢ - o
L =9 - T2 INDIAN
-~ OCEAN

-
" -
g
e

e 71 millien
o = . years ago
INDIA b

Land mass Y




The Tibetan Plateau was created in the process with much
compression, folding, plastic flow, drainage & erosion

Present 20 Ma 50 Ma

Tarim

Tarim

NDIA

NE Tibetan
= units

NW Tibetan
thrust belt

l Qiangtang unit
l Lanping-Simao unit
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ficant to the ASM
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Today, the HTP unit is highly s




The entire process began with supercontinent
Pangea

Eurasia

North
America

South
America

/ndia

Australic




Pangea consisted of Laurasia + Gondwana

Panthalassa
Ocean




Pangea began to breakup 250Mya

(@) 200Ma (d) 100Ma




Continents Rifted & Drifted on Tectonic Plates




The Indo-Australian Plate still moves in a NE direction




Plate collisions are always highly complicated

130°S 135S 140°S 145°S 150°S 155°S 160°S 165°S 1707




ow well do we know the structure of the Earth?




Today we know the Earth’s crust well

Depth [km] 5100 6400

Pressure [GPa] 135 330 365




Earth’s inner structure derived from seismic waves




Earth’s liquid outer core has molten jet-stream of iron




We are now learning full dynamics of Earth’s Mantle

Depleted
mantle

Undepleted Subducting
mantle slab




Mantle Convection is driving force of Continental Drift

Mid-oceanic ridge
Trench

——— AT

Oceanic
lithosphere

Continental 57
lithosphere 74 87




Sinking slabs & rising plumes

Viscosity

Composition

Upper
Mantle

660 ..o VT
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Lower
Mantle

Outer
Core




We can derive the sub-surface structure of the
Tibetan Plateau
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0 earthquake

GPS Stations near 2008 Wenchuan M8
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2008

05.

Wenchuan-Sichuan Earthquake 12




Active Faults along Longmen Shan

i Wenchuan

7171 Longmen Shan
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Shortly after the M7.9 Wenchuan earthquake of 12 May 2008, a QLARM fatalities estimate
of 55,000 + 30,000 was publically distributed. Many days later, fatalities were officially
reported as 85,000.
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Himalaya thrust is still active — Nepal 2015




Nepal-Ghorka was the most recent quake ~ 10,000 deaths
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This image was tweeted by @ashbel_nialler




Historic quakes along the India-Asia collision zone

Red squares indicate stress accumulation
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The Great East Japan Earthquake M9.0 on 11.03.2011
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Quakes are a daily occurrence along all plate boundaries

180° 210° 240" 270° 300° 330° 0° 30° 60° 90° 120° 150° 180°




Continental Drift will create a new supercontinent 250Myf

Plate Motion

10 cnm/year

-10000 -5000 0 5000 10000
Elevation (m)




PRESENT DAY

NOVOPANGAEA
+ 250 MILLION YEARS

AMASIA
+ 250 MILLION YEARS

' PANGAEA
| 250 million years ago
/

250 million years ago there was Pangaea,

a supercontinent stretching from pole to pole.
In 250 million years’ time the continents will
come together again. Here are three of the
ways the continents could end up

PANGAEA PROXIMA
+ 250 MILLION YEARS




Bathysphere shows evidence of prior supercontinents




Today, the Ring of Fire includes 452 major volcanoes!




A VOLCANOES IN INDONESIA



Volcanic formation near Subduction Zones




Deccan Traps of India have volume of 1,000,000 km?3
They cover 500,000 km? and are more than 2km deep

B Deccan Traps



Deccan Traps (steps) east of Mumbai




Continental Rifting

Uplift Rift Valley Uplift
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A map of the
Great African Rift

Valley
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ESA’s Envisat, Sentinel and Swarm Missions




Core & crust magnetic contribution




Other long-period cycles impacting Earth







Interglacials, glacier retreat, natural variability
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Annual Balance Cumulative Balance

Change in Glacier Mass

Mean annual Annual annual mass balances of 'reference’ glaciers with more than 30 continued observation years
annual mass balance

(m w.e.)
0.4

Period of reduced ice loss including a few years with ice gain

0.2 1
° I'I|||III ||I ' || ||
-0.2 | | ‘ ‘ | ‘ ‘ ‘
-0.4
969 I
Yearly Mass Balance: —-0.42
-0.6
-0.8

Early period of
years with stong
ice loss




Glacial lake outburst flooding




West African Monsoon
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Old description of Monsoon

Classic Monsoon Region
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Extended Monsoon systems
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Helping guide the successful transformation of human society
in an era of rapid climate change and frequent natural disasters.

www.icesfoundation.org



The Ocean Conveyor Belt links all regions of the world

Thermohaline circulation by Brisbane CC BY-SA 3.0 using
NASA Goddard Space Flight Center images from Visible Earth




Sea Surface Salinity & Temperature affect evaporation
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Chlorophyll & phytoplankton are the base of ocean life




