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NDVI Trends in Alaska 

Main Results

Motivation and Background Seasonal Cycle and Seasonality of Change

References

Acknowledgements

GC43B-0975

Beaufort

East Chukchi

East Bering

• Increasing (greening) NDVI trends in 
the East Chukchi and Beaufort Sea 
terrestrial regions tundras

• Decreasing (browning) NDVI trends in 
the East Bering Sea region tundra

• Are the Alaska NDVI 
trends consistent with 
climate trends?

-0.2

0

0.2

0.4

0.6

0.8

-0.1

0

0.1

0.2

0.3

0.4

9_
m
ay
_a

10
_m
ay
_b

11
_j
un
_a

12
_j
un
_b

13
_j
ul
_a

14
_j
ul
_b

15
_a
ug
_a

16
_a
ug
_b

17
_s
ep
_a

18
_s
ep
_b

19
_o
ct
_a

20
_o
ct
_b

Beaufort
Beaufort-trend

Beaufort-std

A

-0.2

0

0.2

0.4

0.6

0.8

-0.1

0

0.1

0.2

0.3

0.4

9_
m
ay
_a

10
_m
ay
_b

11
_j
un
_a

12
_j
un
_b

13
_j
ul
_a

14
_j
ul
_b

15
_a
ug
_a

16
_a
ug
_b

17
_s
ep
_a

18
_s
ep
_b

19
_o
ct
_a

20
_o
ct
_b

E.Chukchi
E.Chukchi-trend

E.Chukchi-std

A

-0.2

0

0.2

0.4

0.6

0.8

-0.1

0

0.1

0.2

0.3

0.4

9_
m
ay
_a

10
_m
ay
_b

11
_j
un
_a

12
_j
un
_b

13
_j
ul
_a

14
_j
ul
_b

15
_a
ug
_a

16
_a
ug
_b

17
_s
ep
_a

18
_s
ep
_b

19
_o
ct
_a

20
_o
ct
_b

E.Bering
E.Bering-trend

E.Bering-std

A

0

20

40

60

80

100

120

140 -40

-20

0

20

40

60

ja
n0
4

ja
n1
8

fe
b0
1

fe
b1
5

m
ar
01

m
ar
15

m
ar
29

ap
r1
2

ap
r2
6

m
ay
10

m
ay
24

ju
n0
7

ju
n2
1

ju
l0
5

ju
l1
9

au
g0
2

au
g1
6

au
g3
0

se
p1
3

se
p2
7

oc
t1
1

oc
t2
5

no
v0
8

no
v2
2

de
c0
6

de
c2
0

Beaufort 50km icemean std trend

op
en

0

20

40

60

80

100

120

140
-40

-20

0

20

40

60

80

ja
n0
4

ja
n1
8

fe
b0
1

fe
b1
5

m
ar
01

m
ar
15

m
ar
29

ap
r1
2

ap
r2
6

m
ay
10

m
ay
24

ju
n0
7

ju
n2
1

ju
l0
5

ju
l1
9

au
g0
2

au
g1
6

au
g3
0

se
p1
3

se
p2
7

oc
t1
1

oc
t2
5

no
v0
8

no
v2
2

de
c0
6

de
c2
0

E.Chukchi 50km icemean std trend

op
en

0

20

40

60

80

100

120

140 -10

0

10

20

30

40

50

60

ja
n0
4

ja
n1
8

fe
b0
1

fe
b1
5

m
ar
01

m
ar
15

m
ar
29

ap
r1
2

ap
r2
6

m
ay
10

m
ay
24

ju
n0
7

ju
n2
1

ju
l0
5

ju
l1
9

au
g0
2

au
g1
6

au
g3
0

se
p1
3

se
p2
7

oc
t1
1

oc
t2
5

no
v0
8

no
v2
2

de
c0
6

de
c2
0

E.Bering 50km icemean std trend

op
en

Snow free season lengthening

• Rutgers weekly gridded snow data, 
Robinson (2000)
- Available online:

      http://climate.rutgers.edu/snowcover

- Digitized NOAA snow maps
- AVHRR albedo, IMS after 1999

• Mixed trends in snow melt date
- Later snow melt in Arctic
- Earlier snow melt in Interior and 

southwest
• Increasing snow free season length 

in all of Alaska

• Barrow snow melt is tending to 
occur earlier, conflicting with 
gridded data

• Snow free season length increasing 
at Barrow, consistent with gridded 
data set

• Need better snow data!
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Beaufort

East Chukchi

East Bering

• Max-NDVI and seasonal time integrated NDVI increasing in East 
Chukchi and Beaufort terrestrial regions, slightly decreasing 
(browning) in East Bering region

• Summer Warm Index (SWI) increasing in East Chukchi and 
Beaufort, slightly decreasing in East Bering region

• Coastal sea ice decreasing in all three regions
• What is responsible for these trends?

• Peak NDVI in July, NDVI increasing 
July-August

• Earlier breakup and later freeze up 
of sea ice in Beaufort

• Trends in surface temperature 
mainly increasing during summer, 
increasing most in winter/spring

• Peak NDVI in July-August, NDVI 
increasing most mid-summer

• Earlier breakup and later freeze up 
of sea ice in East Chukchi

• Trends to increasing surface 
temperature throughout summer

• Peak NDVI in early July, NDVI 
declining in spring 

• East Bering ice free in summer, 
earlier breakup and later freeze up

• Increasing trends in surface 
temperature throughout summer

• Summer precipitation influence?

• NDVI trends different on North Slope and Southwest Alaska
• Seasonality of trends in coastal sea ice vary in Alaska
• Need improved Pan-Arctic snow data for climate studies

• Link to large-scale climate?
• Regional modeling experiment?
• Need an improve Pan-Arctic snow data set

This study was supported by grants NSF ARC-0531180, NASA NNG6NEA00A, and NSF 
ARC-0902175. Thanks to Thomas Estilow for helping with the gridded snow data.

Bhatt et al. (2010)

Data:
Sea ice concentration, surface temperature: Comiso
Normalized Difference Vegetation Index (NDVI) GIMMS3g: Pinzon et al. (2010)
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