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Data files in LAN 
  
Computer # 1 
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… 
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The MAGIC Table 
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(HTML, JS) 

Map Service 
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Pixel Data Query Service 

XML / B 

PNG 

Data Search Service 

DataCube Service 

XML 

A	
   Web	
   user	
   generates	
   a	
   sequence	
   of	
   requests	
   to	
   the	
   RIMS	
   system	
   which	
   are	
   evaluated,	
  
processed	
  and	
  assembled	
   to	
  a	
  document,	
  graphics	
  or	
  data	
  file	
  uFlizing	
  a	
  number	
  of	
   stand-­‐
alone	
   services	
   that	
   use	
   the	
   same	
   pool	
   of	
   raw	
   data	
   which,	
   in	
   turn,	
   has	
   all	
   its	
   metadata	
  
summarized	
   in	
   the	
  ManipulaFon	
  and	
  Geographic	
   Inquiry	
  Control	
   (MAGIC)	
   Table.	
  New	
  data	
  
becomes	
  immediately	
  available	
  to	
  a	
  user	
  as	
  soon	
  as	
  its	
  metadata	
  is	
  added.	
  

Conceptual	
  soBware	
  design	
  for	
  the	
  RIMS	
  

Open Source 
System Libraries 

Perl, Perl PDL 
Python API 

RIMS Scripts, 
Module Libraries 

GDAL 

Proj4 

UMN MapServer 

GD, etc. 



Examples	
  of	
  data	
  requests	
  to	
  RIMS	
  using	
  Map	
  Data	
  Query	
  Service	
  

1.   Using	
  HTTP	
  protocol-­‐	
  
	
  

http://rimsServer.sr.unh.edu/data/?  
"dataID=NCEP_T2m_H&"
"date=2011-07-10T00:00..2011-07-12T18:00&"
"extent=50,35,60,45&"
"size=100x100&"
"projection=epsg:4326&"
"interpolate=bilinear&"
"format=NetCDF:temperature!

	
  
2.	
  Using	
  a	
  func8on	
  call	
  (returns	
  reference	
  to	
  3D	
  array)-­‐	
  
	
  

double myData = getGDALdata("
"‘NCEP_T2m_H’, " " " " " " " "# Data ID"
"[‘2011-07-10T00:00’,’2011-07-12T18:00’],"# Dates"
"[50,35,60,45]," " " " " " " "# Extent"
"[100,100]," " " " " " " " "# Size"
"‘epsg:4326’, " " " " " " " "# Projection"
" BILINEAR " " " " " " " " "# Interpolation Method"

);"



6)	
  data	
  interpolaFon	
  and	
  shading	
  tools;	
  	
  

7)	
  point/staFon	
  data	
  list	
  with	
  clickable	
  symbols	
  that	
  open	
  staFon	
  pages	
  in	
  a	
  separate	
  browser	
  window;	
  

8)	
  fold-­‐out	
  secFon	
  to	
  run	
  the	
  Data	
  Calculator	
  applicaFon	
  to	
  perform	
  mathemaFcal	
  and	
  logical	
  funcFons	
  over	
  gridded	
  or	
  

vector	
  datasets;.	
  

	
  	
  	
  	
  Web	
  Client	
  
applica8on	
  for	
  
the	
  RIMS	
  system	
  

	
  
	
  
	
  
1)	
  data	
  search/selecFon,	
  
spaFal	
  navigaFon,	
  metadata	
  
link,	
  etc.;	
  	
  
	
  
2)	
  coordinate	
  and	
  map	
  data	
  
value	
  reader;	
  	
  
	
  
3)	
  pixel	
  query	
  tool	
  (i-­‐tool)	
  gets	
  
coordinates,	
  country,	
  
watershed,	
  and	
  map	
  data	
  
value;	
  	
  
	
  
4)	
  Fme	
  series	
  navigaFon	
  tool;	
  	
  
	
  
5)	
  map	
  size	
  and	
  base	
  layer	
  
choices;	
  	
  



Point/Sta8on	
  data	
  linked	
  to	
  RIMS	
  system	
  



Earth	
  System	
  Science	
  
Data	
  Category Key	
  Sources Examples	
  of	
  Major	
  Parameters 

Current	
  Dataset	
  Count 

Source Source	
  +	
  
DataCube 

Hydrology UNH,	
  CCNY Discharge,	
  runoff,	
  river	
  networks,	
  
irriga<on,	
  dams 200 250 

Climatology 
NASA,	
  NOAA,	
  UDel,	
  
Princeton	
  U. 

Temperature,	
  precipita<on,	
  
evapotranspira<on	
  (ET),	
  heat	
  
radia<on,	
  pressure,	
  wind 

70 140 

NCEP 42 160 
Future	
  Climate	
  and	
  
Hydrology IPCC,	
  UNH Temperature,	
  precipita<on,	
  ET,	
  snow,	
  

runoff,	
  discharge 4050 4100 

Remote	
  Sensing MODIS,	
  UNH,	
  
UOklahoma 

Vegeta<on	
  indices,	
  soil	
  moisture,	
  
clouds 48 60 

Physical	
  Geography NASA,	
  USGS,	
  UNH Eleva<on,	
  bathymetry,	
  Blue	
  Marble,	
  
Lon/Lat 28 22 

Oceanography NOAA,	
  NCOF SST,	
  sea	
  ice 3 4 

Land	
  Cover UM,	
  NASA,	
  USGS Land	
  cover,	
  vegeta<on,	
  permafrost,	
  
freeze/thaw 60 80 

Sociology	
  and	
  
Economics 

CIESIN,	
  World	
  Bank,	
  US	
  
CIA,	
  UNH 

Popula<on,	
  GDP,	
  industry,	
  mortality/
birth/malnutri<on	
  rates 30 60 

Agriculture UWisc,	
  Various Crop	
  land,	
  crops,	
  fer<lizer	
  loads,	
  
greenhouse	
  emissions 160 200 

Polygon	
  Masks UNH 
Watershed,	
  sea/ocean	
  catchments,	
  
con<nents,	
  countries,	
  administra<ve	
  
units 

18 18 

Sta8on	
  Data UNH Hydrology	
  and	
  climate 8 8 
Total ~4700 ~5100 

Summary	
  of	
  RIMS	
  data	
  holdings	
  



Illustra8on	
  of	
  DataCube	
  Data	
  Aggrega8on	
  Concept	
  Used	
  in	
  RIMS	
  

Maps	
  (2D	
  TS	
  layer	
  data)	
  

Graphs	
  (1D	
  TS	
  layer	
  data)	
  
Polygon	
  area	
  weighted	
  averages	
  

of	
  the	
  bo_om	
  row	
  	
  

Long	
  term	
  Time	
  Series	
  
Data	
  

TS	
  Aggrega<ons	
  
of	
  the	
  le`	
  side	
  

Source	
  Data	
  



Components	
  of	
  RIMS	
  Web	
  client	
  applica8onthat	
  u8lize	
  
Pixel	
  Data	
  Query	
  Service	
  

(2) Clicking the link 

(3) Date Range Selector 

Map 

Map 
Tools 

Time Series Tool 

(2)	
  Clicking	
  the	
  link	
  brings	
  a	
  pop-­‐up	
  window	
  for	
  pixel	
  Fme	
  series	
  data	
  display	
  where	
  a	
  user	
  can	
  choose	
  opFons	
  of	
  a)	
  data	
  
selector	
  with	
  date	
  offset	
  and	
  step,	
  b)	
  saving	
  graph	
  with	
  full	
  informaFon,	
  c)	
  saving	
  graph	
  data	
  in	
  a	
  spreadsheet	
  compaFble	
  
format	
  for	
  analysis	
  outside	
  of	
  the	
  system,	
  d)	
  switch	
  to	
  polygon	
  data	
  and	
  graphs	
  where	
  the	
  selected	
  pixel	
  is	
  present	
  (in	
  this	
  
example	
  it	
  is	
  a	
  country	
  polygon	
  for	
  Russia,	
  watershed	
  polygon	
  for	
  Yenisei,	
  and	
  climate	
  type	
  polygon	
  for	
  Dfe	
  class).	
  (3)	
  The	
  
date	
  range	
  for	
  the	
  graph	
  is	
  taken	
  off	
  the	
  Time	
  Series	
  Tool	
  on	
  the	
  map	
  page	
  (Figure	
  2),	
  and	
  a	
  user	
  can	
  set	
  a	
  Date	
  offset	
  and	
  
Step	
  in	
  a	
  Web	
  form	
  above	
  the	
  graph	
  to	
  plot	
  any	
  specific	
  month	
  or	
  day	
  of	
  the	
  year	
  over	
  a	
  given	
  range	
  of	
  years.	
  

In	
   this	
   example	
   a	
   Fme	
  
series	
   graph	
   for	
   city	
   of	
  
Irkutsk	
   for	
   summer	
   month	
  
of	
   July	
   is	
   displayed	
   over	
   a	
  
date	
   range	
   from	
   1900	
   to	
  
2008.	
   (1)	
   Clicking	
   the	
   map	
  
with	
   i-­‐tool	
   selected	
   on	
   the	
  
map	
   toolbox	
   brings	
   a	
   pixel	
  
informaFon	
   call-­‐out	
   box	
  
where	
   basic	
   data	
   for	
   the	
  
pixel	
   is	
   displayed	
   such	
   as	
  
coord inates ,	
   count ry ,	
  
watershed,	
   data	
   value	
  
along	
   with	
   a	
   link	
   to	
   Fme	
  
series	
  data.	
  





Demo	
  #	
  4:	
  The	
  Data	
  Calculator	
  

NB	
  

Calcula<on	
  of	
  
temperature	
  difference	
  
between	
  summer	
  and	
  

winter	
  

Equa<on:	
  
max(T2mMerraMC{0000-­‐01-­‐00..0000-­‐12-­‐00})	
  -­‐
min(T2mMerraMC{0000-­‐01-­‐00..0000-­‐12-­‐00})	
  



Demo	
  #	
  4:	
  The	
  Data	
  Calculator	
  

NB	
  

Calcula<on	
  of	
  number	
  of	
  
days	
  with	
  Temperature	
  

above	
  average	
  
in	
  July	
  2010	
  

Equa<on:	
  
	
  sum(	
  map(($_-­‐T2mMerraMC{0000-­‐07-­‐00})>0,	
  

T2mMerraD{2010-­‐07-­‐01..2010-­‐07-­‐31})	
  )	
  



Analysis	
  of	
  2010	
  extreme	
  summer	
  in	
  Russia	
  
Example	
  of	
  RIMS	
  ApplicaAon	
  to	
  a	
  Regional	
  Research	
  	
  



Devia<on	
  of	
  mean	
  July-­‐August	
  air	
  
temperature	
   in	
   2010	
   from	
   LTM	
  
over	
  1948-­‐2010	
  (NCEP	
  data)	
  

Devia<on	
  of	
  	
  sum	
  of	
  precipita<on	
  
over	
   July-­‐August	
  2010	
   from	
  LTM	
  
over	
  1948-­‐2010	
  (NCEP	
  data)	
  

Distribu<on	
  of	
  cropland	
  area	
  

Air	
  Temperature	
  

Precipita<on	
  

Croplands	
  



Analysis	
  of	
  air	
  temperature	
  and	
  popula8on	
  in	
  summer	
  2010	
  
Devia<on	
  of	
  daily	
  max	
  air	
  temperature	
  over	
  July2-­‐Aug18,	
  
2010	
  from	
  LTM	
  

Distribu<on	
  of	
  popula<on	
  density	
   Calcula<on	
  of	
  area	
  and	
  popula<on	
  in	
  Russia	
  where	
  mean	
  daily	
  air	
  temperature	
  
over	
  the	
  period	
  07-­‐02-­‐2010	
  to	
  08-­‐18-­‐2010	
  was	
  40C	
  higher	
  then	
  LTM.	
  This	
  heat	
  
effected	
  about	
  90	
  million	
  people	
  or	
  ~	
  60%	
  of	
  total	
  Russian	
  popula<on	
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Anomalies	
  of	
  air	
  temperature	
  and	
  precipita<ons	
  in	
  summer	
  2010	
  from	
  long-­‐term	
  mean	
  over	
  
1985-­‐2010	
  for	
  Russian	
  cropland	
  area	
  (cropland	
  >10%	
  per	
  grid	
  cell)	
  

Air	
  Temperature	
  

Precipita<on	
  

Anomalies	
  of	
  summer	
  2010	
  from	
  LTM	
  

Anomalies	
  of	
  summer	
  2010	
  from	
  LTM	
  

Anomalies	
  of	
  over	
  1985-­‐2010	
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2010	
  wheat	
  yield	
  in	
  Russia	
  was	
  ~40%	
  less	
  than	
  in	
  2008,	
  2009	
  



Carbon	
  monoxide	
  concentra<ons	
  in	
  the	
  atmosphere	
  
between	
  2	
  and	
  8	
  km	
  above	
  Russia	
  as	
  recorded	
  from	
  1	
  to	
  
8	
  August	
  2010	
  by	
  NASA	
  (MOPITT).	
  Ground	
  
concentra<ons	
  of	
  this	
  dangerous	
  gas	
  are	
  reported	
  to	
  be	
  
much	
  higher,	
  causing	
  people	
  to	
  report	
  headaches,	
  
dizziness,	
  and	
  other	
  more	
  serious	
  condi<ons.	
  

Using	
  air	
  temperature	
  and	
  precipita<on	
  
data	
  in	
  NEESPI	
  RIMS	
  we	
  evaluated	
  
index	
  of	
  wild	
  fire	
  probability	
  for	
  
summer	
  months	
  from	
  1985	
  to	
  2010	
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Regional	
  climate	
  change	
  impact	
  analysis	
  	
  	
  



Schema8c	
  representa8on	
  of	
  informa8on	
  flows	
  from	
  data	
  
streams,	
  through	
  the	
  modeling	
  environment	
  to	
  the	
  output	
  
data	
  sets,	
  summary	
  sta8s8cs,	
  and	
  the	
  valida8on	
  stage	
  



Comparison	
  of	
  mean	
  annual	
  total	
  precipita8on	
  for	
  the	
  year	
  2000	
  for	
  
MERRA	
  and	
  NCEP	
  reanalysis	
  (top	
  row)	
  with	
  UDEL	
  and	
  CRU	
  

interpolated	
  observa8ons	
  (bo;om	
  row)	
  



Future	
  hydroclimatology	
  with	
  WBMPlus	
  and	
  IPCC	
  GCMs	
  	
  

	
   	
   	
   	
   	
  WBMPlus	
  
–  WBM	
  +	
  irriga8on	
  +	
  reservoirs;	
  daily	
  

8me	
  step	
  (real	
  8me	
  rou8ng,	
  irriga8on,	
  
reservoirs)	
  

!  AO GCM Country Spatial resolution 

1 ECHAM5/MPI-OM Germany 1.9°x1.9° 

2 CGCM3.1(T63) (ccc_t63) Canada 2.8°x2.8° 

3 UKMO-HadCM3 Great Britain 1.25°x1.875° 

4 BCCR-BCM2 Norway 2.8°x2.8° 

5 NCAR_CCSM3  USA 1.4°x1.4° 

6 INM-CM3 "#$ Russia 3.0°x4.0° 

7 GFDL-CM2.1 USA 2.0°x2.5° 

8 MIROC3.2(medres) (ccsr_me) Japan 2.8°x2.8° 

 

AO	
  GCM	
  presented	
  in	
  NEESPI	
  RIMS	
  web	
  site	
  

Climate	
  scenarios:	
  
	
  20C3M	
  	
  	
  	
  -­‐	
  contemporary	
  
	
  SRES	
  A1b-­‐	
  future	
  
	
  SRES	
  A2	
  	
  -­‐	
  future	
  
	
  SRES	
  B1	
  	
  -­‐	
  future	
  

Basic	
  Output	
  Parameters:	
  Discharge,	
  	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Runoff,	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Evapotranspira<on,	
  	
  
	
   	
   	
   	
   	
  	
  	
  	
  	
  Soil	
  Moisture,	
  
	
   	
   	
   	
   	
  	
  	
  	
  	
  Snow	
  Depth,	
  
	
   	
   	
   	
   	
  	
  	
  	
  	
  Irriga<on	
  Demand	
  	
  	
  	
  

Model	
  modes:	
  Pris<ne	
  and	
  Disturbed	
  



Variable Scenario Model Link* (see footnote) 

20c3m 

bccr_bcm2_0 http://neespi.sr.unh.edu/maps/?type=20c3m-bccr_bcm2_0-pr 
cccma_cgcm3_1 http://neespi.sr.unh.edu/maps/?type=20c3m-cccma_cgcm3_1-pr 
gfdl_cm2_1 http://neespi.sr.unh.edu/maps/?type=20c3m-gfdl_cm2_1-pr 
inmcm3_0 http://neespi.sr.unh.edu/maps/?type=20c3m-inmcm3_0-pr 
miroc3_2_medres http://neespi.sr.unh.edu/maps/?type=20c3m-miroc3_2_medres-pr 
mpi_echam5 http://neespi.sr.unh.edu/maps/?type=20c3m-mpi_echam5-pr 
ncar_ccsm3_0 http://neespi.sr.unh.edu/maps/?type=20c3m-ncar_ccsm3_0-pr 
ukmo_hadcm3 http://neespi.sr.unh.edu/maps/?type=20c3m-ukmo_hadcm3-pr 

sresa1b 

bccr_bcm2_0 http://neespi.sr.unh.edu/maps/?type=sresa1b-bccr_bcm2_0-pr 
cccma_cgcm3_1 http://neespi.sr.unh.edu/maps/?type=sresa1b-cccma_cgcm3_1-pr 
gfdl_cm2_1 http://neespi.sr.unh.edu/maps/?type=sresa1b-gfdl_cm2_1-pr 
inmcm3_0 http://neespi.sr.unh.edu/maps/?type=sresa1b-inmcm3_0-pr 
miroc3_2_medres http://neespi.sr.unh.edu/maps/?type=sresa1b-miroc3_2_medres-pr 
mpi_echam5 http://neespi.sr.unh.edu/maps/?type=sresa1b-mpi_echam5-pr 
ncar_ccsm3_0 http://neespi.sr.unh.edu/maps/?type=sresa1b-ncar_ccsm3_0-pr 
ukmo_hadcm3 http://neespi.sr.unh.edu/maps/?type=sresa1b-ukmo_hadcm3-pr 

sresa2 

bccr_bcm2_0 http://neespi.sr.unh.edu/maps/?type=sresa2-bccr_bcm2_0-pr 
cccma_cgcm3_1 http://neespi.sr.unh.edu/maps/?type=sresa2-cccma_cgcm3_1-pr 
gfdl_cm2_1 http://neespi.sr.unh.edu/maps/?type=sresa2-gfdl_cm2_1-pr 
inmcm3_0 http://neespi.sr.unh.edu/maps/?type=sresa2-inmcm3_0-pr 
miroc3_2_medres http://neespi.sr.unh.edu/maps/?type=sresa2-miroc3_2_medres-pr 
mpi_echam5 http://neespi.sr.unh.edu/maps/?type=sresa2-mpi_echam5-pr 
ncar_ccsm3_0 http://neespi.sr.unh.edu/maps/?type=sresa2-ncar_ccsm3_0-pr 
ukmo_hadcm3 http://neespi.sr.unh.edu/maps/?type=sresa2-ukmo_hadcm3-pr 

sresb1 

bccr_bcm2_0 http://neespi.sr.unh.edu/maps/?type=sresb1-bccr_bcm2_0-pr 
cccma_cgcm3_1 http://neespi.sr.unh.edu/maps/?type=sresb1-cccma_cgcm3_1-pr 
gfdl_cm2_1 http://neespi.sr.unh.edu/maps/?type=sresb1-gfdl_cm2_1-pr 
inmcm3_0 http://neespi.sr.unh.edu/maps/?type=sresb1-inmcm3_0-pr 
miroc3_2_medres http://neespi.sr.unh.edu/maps/?type=sresb1-miroc3_2_medres-pr 
mpi_echam5 http://neespi.sr.unh.edu/maps/?type=sresb1-mpi_echam5-pr 
ncar_ccsm3_0 http://neespi.sr.unh.edu/maps/?type=sresb1-ncar_ccsm3_0-pr 
ukmo_hadcm3 http://neespi.sr.unh.edu/maps/?type=sresb1-ukmo_hadcm3-pr 

URL	
  links	
  are	
  for	
  the	
  original	
  IPCC	
  monthly	
  datasets	
  mounted	
  on	
  the	
  UNH	
  RIMS	
  MapServer	
  system.	
  From	
  this	
  page	
  a	
  user	
  can	
  navigate	
  to	
  processed	
  IPCC	
  data	
  that	
  are	
  
aggregated	
  on	
  temporal	
  and	
  spa<al	
  scales-­‐	
  Monthly	
  data	
  are	
  re-­‐processed	
  for	
  monthly	
  climatology,	
  yearly	
  and	
  yearly	
  climatology	
  temporal	
  resolu<ons.	
  And	
  each	
  of	
  
those	
  are	
  spa<ally	
  aggregated	
  over	
  country	
  and	
  watershed	
  polygons.	
  To	
  view	
  <me	
  series	
  graphs	
  for	
  any	
  pixel	
  on	
  the	
  map	
  or	
  polygons	
  that	
  contain	
  that	
  pixel,	
  please,	
  
use,	
  "i"	
  tool	
  (it	
  is	
  located	
  next	
  to	
  the	
  index	
  map	
  on	
  the	
  right). 

IPCC	
  Data	
  Holding	
  on	
  RIMS/NEESPI	
  (Precip.	
  Example)	
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Devia<ons	
  of	
  Annual	
  Air	
  Temperature	
  (le`)	
  and	
  Precipita<ons	
  (right)	
  over	
  2031-­‐60	
  from	
  1959-­‐1999	
  	
  



!

!

!

!

!"#$%

&'()#%

*')+%

,%-'#.%

Devia<ons	
  of	
  Annual	
  Runoff	
  (le`)	
  and	
  Evapotranspira<on	
  	
  (right)	
  over	
  2031-­‐60	
  from	
  1959-­‐1999	
  	
  

SRES	
  A1b	
  
	
  
WBMPlus	
  
Simula<ons	
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Devia<ons	
  of	
  Annual	
  Runoff	
  over	
  2031-­‐60	
  from	
  1959-­‐1999	
  and	
  discharge	
  variability	
  from	
  1959	
  
to	
  1999	
  (scenario	
  20c3m)	
  and	
  from	
  2001	
  to	
  2006	
  (scenario	
  A1b)	
  	
  

SRES	
  A1b	
  
	
  
WBMPlus	
  
Simula<ons	
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Discharge	
  simula8ons	
  with	
  WBMPlus	
  using	
  IPCC	
  GCMs	
  	
  	
  	
  	
  

A1b	
  –	
  mean	
  monthly	
  discharge	
  over	
  	
  
2031-­‐2060	
  
	
  
20c3m	
  and	
  Observed	
  –	
  mean	
  monthly	
  	
  
Discharge	
  over	
  1959-­‐1999	
  

Monthly	
  discharge	
  simula<on	
  for	
  A1b	
  
scenario	
  from	
  different	
  GCMs	
  are	
  
consistent	
  	
  



Summary	
  for	
  the	
  Science	
  Applica8on	
  Examples	
  
	
  

1)  NEESPI	
  RIMS	
  (	
  Regional	
  Integrated	
  Mapping	
  and	
  Analysis	
  System)	
  contains	
  
a	
  set	
  of	
  Web	
  based	
  and	
  online	
  research	
  and	
  data	
  analysis	
  services	
  and	
  tools	
  
that	
  can	
  be	
  used	
  for	
  scien8fic	
  gridded,	
  vector,	
  and	
  point	
  (sta8on)	
  datasets.	
  
It	
  is	
  integrated	
  into	
  a	
  hydrological	
  modeling	
  framework	
  that	
  combines	
  data	
  
mining,	
  model	
  runs,	
  and	
  data	
  delivery	
  to	
  end	
  users.	
  

2)  Rapid	
  analysis	
  of	
  various	
  phenomena	
  and	
  events	
  can	
  be	
  done	
  with	
  NEESPI	
  
RIMS.	
  

3)  Analysis	
  of	
  meteorological	
  characteris8cs	
  of	
  summer	
  2010	
  in	
  Russia	
  shows:	
  
a)	
  the	
  summer	
  was	
  extremely	
  warm	
  and	
  dry;	
   	
   	
   	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
b)	
  these	
  condi8ons	
  impacted	
  most	
  Russian	
  cropland;	
  
c)	
  about	
  60%	
  of	
  Russian	
  popula8on	
  was	
  affected	
  by	
  this	
  hot	
  weather.	
  

4)  Hydrology-­‐	
  Water	
  Cycle	
  across	
  the	
  Northern	
  Eurasia	
  is	
  intensifying.	
  
5)  The	
  intensifica8on	
  is	
  more	
  significant	
  in	
  winter	
  and	
  summer-­‐fall	
  periods.	
  
6)  IPCC	
  GCMs	
  have	
  wide	
  variability	
  for	
  the	
  region,	
  but	
  there	
  are	
  consistent	
  

pa;erns	
  between	
  models.	
  
7)  NEESPI	
  RIMS	
  allows	
  analysis	
  of	
  a	
  wide	
  range	
  of	
  scenarios	
  and	
  models	
  

online.	
  



Thank	
  You!	
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