
The	Himalaya	Sphere	of	Influence	

Bob	Bishop	
President	&	Founder	
ICES	Founda?on	

Geneva,	Switzerland	





16	na?ons	within	the	Himalaya	Sphere	



We	know	there	is	a	massive	mountain	range		



Crowned	by	Mount	Everest	-	the	world’s	highest	
8848m	



Including	14	highest	mountains	of	the	world	
-	and	100	peaks	over	7000m	



Beside	it	is	the	Tibetan	Plateau	‘Roof	of	the	World’		
largest	and	highest	plateau	on	planet	Earth:	al?tude	5km	and	3	Mkm2		



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	forma?on	process	was	complex	



Involving	a	Tectonic	Plate	Collision	



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



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



Today,	the	HTP	unit	is	highly	significant	to	the	ASM	



The	en?re	process	began	with	supercon?nent		
Pangea	

250	mya	



Pangea	consisted	of	Laurasia	+	Gondwana	

250	mya	



Pangea	began	to	breakup	250Mya	



	Con?nents	Riaed	&	Driaed	on	Tectonic	Plates		



The	Indo-Australian	Plate	s?ll	moves	in	a	NE	direc?on	



Plate	collisions	are	always	highly	complicated	



How	well	do	we	know	the	structure	of	the	Earth?	



Today	we	know	the	Earth’s	crust	well	



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	



Mantle	Convec?on	is	driving	force	of	Con?nental	Dria		



Sinking	slabs	&	rising	plumes	



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



Gan et al. 2007, JGR  

We know interior deformation within Tibet Plateau	
(Highlighted after Removing the Overall Rigid Rotation) 



GPS gives overall rigid rotation of Tibet Plateau 

Gan et al. 2007, JGR  



India Plate 

Tibetan Plateau  
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Crustal Movement Observation 
Network of China (CMONOC) 



GPS Stations near 2008 Wenchuan M8.0 earthquake 



Wenchuan-Sichuan	Earthquake	12.05.2008	



Active Faults along Longmen Shan 



Shortly	aaer	the	M7.9	Wenchuan	earthquake	of	12	May	2008,	a	QLARM	fatali,es	es,mate	
of	55,000	±	30,000	was	publically	distributed.	Many	days	later,	fatali?es	were	officially	
reported	as	85,000.		

Calculated	intensi?es	in	
seilements	near	the	
earthquake	epicentre	

Calculated	mean	damage	in	
seilements	near	the	
earthquake	epicentre	



Himalaya	thrust	is	s?ll	ac?ve	–	Nepal	2015	



Nepal-Ghorka	was	the	most	recent	quake	~	10,000	deaths	



Historic	quakes	along	the	India-Asia	collision	zone		

Red	squares	indicate	stress	accumula?on	





	The	Great	East	Japan	Earthquake	M9.0	on	11.03.2011	



Quakes	are	a	daily	occurrence	along	all	plate	boundaries	



Con?nental	Dria	will	create	a	new	supercon?nent	250Myf			





Bathysphere	shows	evidence	of	prior	supercon?nents		



Today,	the	Ring	of	Fire	includes	452	major	volcanoes!	





Volcanic	forma?on	near	Subduc?on	Zones	



Deccan	Traps	of	India	have	volume	of	1,000,000	km3	
They	cover	500,000	km2	and	are	more	than	2km	deep	



Deccan	Traps		(steps)	east	of	Mumbai		







ESA’s	Envisat,	Sen?nel	and	Swarm	Missions		



Core	&	crust	magne?c	contribu?on	



Other	long-period	cycles	impac?ng	Earth	





Interglacials,	glacier	retreat,	natural	variability	





Glacial	lake	outburst	flooding	



West	African	Monsoon	



Old	descrip?on	of	Monsoon		



Extended	Monsoon	systems	







Helping	guide	the	successful	transforma,on	of	human	society		
in	an	era	of	rapid	climate	change	and	frequent	natural	disasters.	

							www.icesfounda?on.org	



The	Ocean	Conveyor	Belt	links	all	regions	of	the	world	

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



Sea	Surface	Salinity	&	Temperature	affect	evapora?on	



	Chlorophyll	&	phytoplankton	are	the	base	of	ocean	life	


