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Presenter
Presentation Notes
The field sites were within the geographic regions Barrow and Atqasuk
They span a temperature gradient
The hashed lines represent littoral tundra.  The climate of this region is heavily influenced by the arctic ocean and the summers are characterized as cool and damp. 
Even though Atqasuk is only 100km south it is considerably warmer during the summer and is considered low arctic tundra because of the presence of erect shrubs
While Barrow is on the boarder of high arctic tundra because it has no erect shrubs 
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Presentation Notes
Four field sites temperature
Moisture
24 plots per treatment
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Kremers et al. 2015. Diminished response of arctic plants to warming over time. Ke Isey
Plos One 10(3): 0116586 1-13. Kremers
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Hollister et al. 2015. Warming experiments elucidate the drivers of observed directional changes in tundra vegetation.

Ecology and Evolution 5(9): 1881-1895.
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Table 2. Continued.

Taxa 1 2 C3 C4 E1 E2 E3 E4 W W2 W3 W4
Barrow Dry {BD) site
Deciduous Shrub 150(1.1) 285(11) 245(1.5 17.1(1.6) N  149(1.3) 243(20) 200(1.8) 147(12) ¢ -01 -42 -45 _25
Salix mtundifalia 150011 285(11) 245015 171016 N 148(1.3) 243200 200018 147{(12) ©  -01 ~4.2  -45  -25
Evergreen Shrub 114 (1.0) 204 (1.0) 167(1.2) 26.8(1.7) N 152 (1.1) 24.8(1.8) 231(20) 33005 D' 38 a.4 6.4 6.2
Cassiope tetmgona 113000 1980100 166013 265018 N 1520100 248018 2310 33025 0 39 50 6.5 6.5
Forb 45(0.6) 7.7(06) 72(0.9) 55(09) N 43(0.4) 66(0.8) 109(1.8) 7.0(1.3) -03 10 3.8 1.5
Patentilla hyparctica 2.0 (0.5 2.4 (0.5) 30(0.7) 2507 . 18(0.3) 1.2(04) 4008 3.0{06) . ~02 1.3 1.1 0.4
Graminoid 30(0.6) 7.3(06) 72(0.7) 62(08) N 45(0.8) 12.3(1.9) 163 (1.8) 12.0(1.4) | 1.4 5.0 9.1 5.8
Luzula confusa 1304 30004  36{05 2303 N 13030 2.8(05) 4406  2.2{04) . 00 -0.2 0E -0
Poa arctica 0.5 {0.1) 1.6 (0.1} 18(0.3) 2104y D 0.6(0.2) 3.8 (0.4) 6.2 (1.0 58(08) DY 0.2 2.1 4.4 3.6
Bryophyte 11.0(1.0) 19.8(1.0) 11.7(1.0) 17.3(1.8) N 84(0.9) 138{(14) 63(09) 94(14 € -26 -60 -54 7.9
Acrocarpous Moss 75(09 11.8(08) 77{0% 7900 N 54006 96011 3I6(05 5603 =21 -22  -41 =23
Pleurocarpous Moss 2.0 (0.6 5.7 (0.6) 3007 B9(1B N 1.3(0.5) 3.7 (0.8) 2.1 (0.5 35100 | -07  -2.5 -09 54
Lichen 270(1.2) 37.9(1.2) 319(20) 41.0(1.9) N  258(2.0) 24.7(27) 159(19) 17.0(23) D -13 -132 -160 -24.1
Foliose Lichen 63(08  BS5(09) 8507  S.0{3) . 6007  BO(0E  43{06 5207 D -—03 25 -43 _-38
Fruticose Lichen 167 (1,00 2630100 228016 3007 N 15T(1E 158220 MA{(1E 111018 D 10  -105 —11.8 199
Barrow Wet (BW) site
Deciduous Shrub 0201 0001 0000 0201 . 03(0.2) 0.7 (0.4) 18{1.0) 1.2(06 cC* 0.2 0.6 1.8 1.0
Farb 178(1.8) 146(18 132(1.8) 85(16 D~ 156(1.7) 13.1(1.9) 157(20) 6B({D9) . -22  -15 25  -18
Saxifraga cerua 2.0 (0.4 2.1 (0.4} 19(05 0902 . 2.5 (0.4) 1.9 (0.4) 38 (0.7 1.4{03) C* 04 0.2 1.9 0.5
Stallaria laeta 4.0 (0.8 2.1 (0.8) 1.8 (0.4) 1.3{03) N 4.0 (0.9) 3.1 {0.9) 16 (0.3 1.1 (0.2} 0.0 10  -02  -02
Graminoid 433 (1.8) 63.0(1.8) 41.3(24) 490(22) N  444(1.2) 60.4(68) 430(22) 50.3(2.8 . 1.1 -25 1.7 1.3
Carex aquatilis 185(2.00  14.6(20) 190014 203016 N 2310200 166{15 266{1.3) 255{(1.8 C* 4.5 2.0 7.7 5.3
Dypontia fisher 78(08) 12.9(0.9) 7E.00  13.6(200 N 61(0.8 90014  40(06 9215 ¢ -16 -38 -3B 4.4
Friophorum angustifolium 99015  12.0(1.5)  43(1.0) 78015 N 84014 186410 4007 7.0{1.9) -15  -04 -09 08
Eriapharum russeolum 23(04)  49(04) 50(06 2608 N 28(06 40009 4707 3107 06 -08  -03 0.5
Poaceae spp.” IO 11.3@7) 41008 4407 N 27004 11.8(15) 2807 53{08) . -1 05 1.3 0.9
Bryophyte 420(3.1) 56.4(3.1) 249(3.0) 31.6(42) N  420(41) 456(3.3) 161(22) 184(3.0) D 00 -108 -8B8 -13.2
Acrocarpous Moss 172018  251{(18)  91{(13) 14324 N 165327 20627 74010 B7(18 C 07 -45 -17 -5E
Pleurocarpous Moss' 23.8(2.2)  30.9(28) 157270 169400 N 249(30 24021 B7(1.7) 2420 D 1.1 65 70  -75
Lichen 25(0.8) 3.3 (0.8) 55(1.8) 5.8(21) 18(0.77 1.8 (0.9) 17(07) 198 oD -08 -15 -38B -39
Folicse Lichen 2.5 (0.8) 3.3 (0.8) 5.5 (1.8) 5.8(2.1) 16(0.7) 1.7 {0.9) 16 (0.7 18(08 O -08 -16 -38 -40




Consistent change
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Patentilla hyparctica 2.0 (0.5 2.4 (0.5) 30(0.7) 2507 . 1.8 (0.3) 1.2 (04) 4008 3.0{06) . ~02 1.3 1.1 0.4
Graminoid 30(0.6) 7.3(06) 72(0.7) 62(08) N 45(0.8) 12.3(1.9) 163 (1.8) 12.0(1.4) | 1.4 5.0 9.1 5.8
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Bryophyte 11.0(1.0) 19.8(1.0) 11.7(1.0) 17.3(1.8) N 84(0.9) 138{(14) 63(09) 94(14 € -26 -60 -54 7.9
Acrocarpous Moss 75(09 11.8(08) 77{0% 7900 N 54006 96011 3I6(05 5603 =21 -22  -41 =23
Pleurocarpous Moss 2.0 (0.6 5.7 (0.6) 3007 B9(1B N 1.3 (0.5) 3.7 (0.8) 2.1 (0.5 35100 | -07  -2.5 -09 54
Lichen 270(1.2) 37.9(1.2) 319(20) 41.0(1.9) N  258(2.0) 24.7(27) 159(19) 17.0(23) D -13 -132 -160 -24.1
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Saxifraga cerua 2.0 (0.4 2.1 (0.4} 18905 0902 . 2.5 (0.4) 1.9 (0.4) 38 (0.7 1.4 (03 04 0.2 1.9 0.5
Stallaria laeta 4.0 (0.8 2.1 (0.8) 1.8 (0.4) 1.3(03) N 4.0 (0.9) 3.1 {0.9) 16 (0.3) 11002 . 0.0 1.0 -02  -02
Graminoid 433 (1.8) 63.0(1.8) 41.3(24) 490(22) N  444(1.2) 60.4(68) 430(22) 50.3(2.8 . 1.1 -25 1.7 1.3
Carex aquatilis 185(2.00  14.6(0) 1590014 203(16 N  231{2.00 166{(15 26613 255018 C 4.5 2.0 7.7 5.3
Dypontia fisher 78(08) 12.9(0.9) 7E.00  13.6(200 N 61(0.8 90014  40(06 9215 ¢ -16 -38 -3B 4.4
Friophorum angustifolium 99015  12.0(1.5)  43(1.0) 78015 N 84014 186410 4007 7.0(18) . -15  -04 -09 08
Eriapharum russeolum 23(04)  49(04) 50(06 2608 N 28(06 4009 4707 3107 . 06 -08  -03 0.5
Poaceae spp.” IO 11.3@7) 41008 4407 N 27004 11.8(15) 2807 53{08) . -1 05 1.3 0.9
Bryophyte 420(3.1) 56.4(3.1) 249(3.0) 31.6(42) N  420(41) 456(3.3) 161(22) 184(3.0) D 00 -108 -8B8 -13.2
Acrocarpous Moss 172018  251(18) 91013 14324 N 16527 20607y 740100 B87(18 C -07 -45 17 -56
Pleurocarpous Moss' 23.8(2.2)  30.9(28) 157270 169400 N 249(30 24021 B7(1.7) 2420 D 1.1 65 70  -75
Lichen 25(0.8) 3.3 (0.8) 55(1.8) S5.8(21) . 18(0.77 1.8 (0.9) 17(07) 198 oD -08 -15 -38B -39
Folicse Lichen 2.5 (0.8) 3.3 (0.8) 5.5 (1.8) 58217 . 16 (0.7 1.7 (0.9} 16 (0.7 1.8(08) O -0% -16 -38 -40




Table 2. Continued.

Clear Directional change

Taxa 1 2 C3 C4 E1 E2 E3 E4 W W2 W3 W4
Barrow Dry {BD) site
Deciduous Shrub 150 (1.1) 285(1.1) 245(1.5 17.1(16 N  149(1.3) 243(20) 200(1.8) 147(1.2) C -01 -42 -45 _25
Salix rotundifalia 1500110 285(1.1) 245015 171016 N 145(1.3) 243200 20008 14702 C  -01 —42  -45 25
Evergreen Shrub 114 (1.0) 204 {1.0) 167{(1.2) 26B(1.7) N 152(1.1) 24.8{(18) 231(20) 330(25 D' 3.8 4.4 6.4 6.2
Cassiope tetmgona 1130100 198(1.0) 1660130 265(18 N 152 (1.1 248018 2310 33025 0O 39 50 6.5 6.5
Forb 45(0.6) 7.7(06) 72(0.9) 55(08) N 43(0.4) 6.6(08 109 (18) 7.0(1.3) -03 1.0 3.8 1.5
Patentilla hyparctica 2.0 (0.5 2.4 (0.5) 3.00.7) 2507 . 1.8 (0.3) 1.2 {0.4) 4008 3.0 (0.6) 0.2 —1.3 1.1 0.4
Graminoid 30(0.6) 7.3(06) 72(0.7) 62(08) N 45(0.8) 12.3(1.9) 163 (1.8) 12.0(1.4) | 1.4 5.0 9.1 5.8
o4 004 £ N o k. o o N LI A = (| "
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Table 2. Change in plant cover over time in control plots and in response to warming at the four sites, The average cover and standard emor are presented at sampling 1, sampling 2, sampling
3, and sampling 4 for contral (C1, C2, C3, and C4) and experimentally warmed (E1, E2, E3, and E4) plots. For convenience, the warming response is also presented as the differences between
control and expenmental plots at the four samplings (W1, W2, W3, and W4d). The change over time in response to the ambient environment and to experimental warming is categorized as no
change (.}, inconsistent change (I}, nondirectional change (M), and cumulative directional change (D" — increase, 0~ — decrease); because the response to warming could also be considered rela-
tive to the change in the contral plots, the warming response could be categorized as consistent change (C* - increase, C~ — decrease) and a cumulative directional change observed anly in rela-
tion to the control plots is noted with an italicized D (see methods for further details). Taxa include all growth forms (in bold) present at a site and vascular plant species or narower growth
from (for nonvascular plants) that oocumed in at least half the plots.

Taxa 1 c2 3 ) E1 E2 E3 E4 Wi W2 W3 W4
Atgasuk dry (AD) site
Deciduous Shrub 05(.3 04(03) 0604 04(02) . 03(.2) 03(02) 05032 06(04) 03 01 -02 0.2
Evergreen Shrub 20.2(1.5) 226(15) 355(17) 232(21) N  208(2.3) 26.1(24) 330(1.7) 26.9(19) . 0.6 35 _25 38
Cassiope tetragona 6305 4705  B0O{@E  33INT N 72408 55(08 7702 e&2{% DO 0o ;) 17 28
Diapensia lapponica 38{07) 2207 3807 26(06 35¢06) 33(05  30(06 25(05 0.2 1.0 0.1 0.1
Ledum palustre 11,5{(16) S8(1.6 145016 98013 . 118016 106018 138016 1503 0.3 0DE 07 1.7
Vaccinium witis-idaea 7608 6008 M3INA TAONDN N 72{08 ERBO7  TEOTY 67 0.4 08 36 07
Forb 073 04(03) 0803 06(02) . 0702 0803 1504  1.4(05) 0.0 0.5 0.7 0.8
Graminoid 123(1.7) 9.0(17) 183(19) 107(14) N  126(1.6  64(10) 159(1.4) 9.2(14) 04 26 -25 15
Hierachloe alpina 30({8) 14(08 3308 23{05 . 2807  13{03  48{08) 22(05) 0.1 0.1 16 0.1
Luzula confusa 53(08)  44(08 84011 3606 N B3 31008 TA(1Y 3407 ps 13 23 D3
Bryophyte o8 (D8 120(08) 7907 64(06 N  105(1.3) 11.3(1.1) 79(1.0) 6.5 (1.0) 07 07 0.0 0.1
Acrocarpous Moss 80 07) 102{07 4506 5306 N 72409 8309 4608 5309 . 08 20 0.2 0.0
Lichen 60.1(1.8) 56.3(1.8) 393(23) 238(1.7) D 672(2.2) ©558(35 374(23) 189(16) D 70 05 20 49
Crustose Lichen 18(03)  81(03 2104 4808 N 1543 7800 2305 4308 . 03 03 0.1 0.6
Folicse Lichen 166(1.2) 123(1.2) 107(08) 58{07 D~ 158{11) B5(08 929 4806 C -08 38 15 11
Fruticose Lichen MEBENT 3I/OAT 265210 132(11) D~ 488{19) 3I95(26 5018 99(10 D BD 35 06 33
Atoasuk wet (AW site
Deciduous Shrub BO(15 86(15 8015 7.8(12) 62(9 80(12) 7009  7.5(0.9) 18 06 -10 -03
Salix pulchra 65 {15 73015  55(1.1) 50011 53409  6.6(1.2) 6008 47010 13 07 05 0.3
Farb 052 05(02) 03(@1 01(01) . 05(.2) 03(02) 021 02(01) . 00 01  -02 0.1
Graminoid 27.8(1.5) 19.7(15) 328(14) 268(1.1) N  265(1.5 23.6(1.8) 400(1.7) 323(1.8) | 1.3 3.9 7.4 5.5
Carex aguatilis 1980120 126012 245(1.2) 1810110 N 185{1.2) 1520100 3010110 23004 | 1.3 26 56 4.8
Friophorum angustifolium 3.3 (08) 4508 46 (08  49(08) 31{06) 3607 4807y 5707 02 DB 0.3 R
Eriopharum russealum 45(08) 2408  28{(05 3204 . 4506 45(08 3806 31086 . 0.1 2.1 10 0.1
Bryophyte B7.8(0.9) 918(09) B865(26) 550(31) N  867(1.2) O00.8(1.4) 941(08) 47.9(30) | 11 14 76 71
Acrocarpous Moss 31.5(41)  32.004.1) 295(38) 225(34) . 3.E(34)  3.0@E 290340 17005 02 10 05 54
Meurocampous Maoss' 487 (39) 549(52) 48B(55) 27127 N  4BE(31) G559(42) 560(IE) 240026 1.1 1.0 8.1 3.1
Sphagnum Moss 35{05) 45(08 8118  54(1.5 3I8{(14) 35016 82027 &IRTD 03 10 0.0 1.3




Table 3. Change in community indices over time in contral plots and in response to warming at the four sites (AD - Atgasuk dry, AW — Atgasuk wet, BD - Bamow dry, and BW — Barrow wet).
The community indices used were cover of live, standing dead, and dead unattached {litter) plant material; the percent of the canopy that was not occupied by vascular plants (Open Canopy);

and the diversity metrics species richness and Shannon index. See Table 2 for an explanation of the table layout.

Site 1 C2 C3 C4 E1 E2 E3 E4 W W2 W3 Wi
Total Live Plants
AD 1126023 100.7(2.3) 102.6(3.1) 6530270 N 121.0(3.2)  100.8 (4.6 85.1(2.3)  6IB(2E . 84 o1 6.5 ~1.5
AW 125.0(1.3) 1212 (1.3) 128.0 (2.2 90,5 (3.5) N 121.0 (1.7) 1228 (1.7 1414014  BEA(2E | —4.0 18 13.4 —2.1
BD 72.001.00 1214010 90,3 (1.8) Ma1{2.4 N 73.0 (1.5)  106.4 (3.9) 926(1.8) 931027 | 1.0 ~15.0 -67  -21.0
BW  106.1(32) 137332 B5.3(2.2) STE(ED N 1045 @470 121.7 (6.8 785 (29  B1.0(I7 | 16 157 -6E 168
Standing Dead
AD 14.6 (1.2 7.101.2) 171 (1.9 26.3(25 N 18.0 (1.4) 11.0(1.4) 182016  283{24) c* 34 38 1.1 2.0
AW 36.2 {(1.4) 43.8(1.4) 18.0(2.1) B0.8 (2.8) N 415 (1.6) 485 (2.2) 24002.00 620(27 c* 5.3 4.8 6.0 1.3
BD 15.1 (0.8) 11.9 (0.8) 208(1.9) 4,233 N 19.2 (1.3) 17.7 (1.4) I5E(1.9  532(36) o+ 4.1 58 14.9 12.0
B 37.1(2.6) 36.5 (2.6) 45727 40.0(2.1) 408 (2.3) 450 (4.4) B1.34.3) 43134 c* Ex:) B5 15.6 37
Litter
AD 22.001.00 13.0 (1.0) 85(1.2) 4510220 N 208 (1.2) 16.3(2.2) 137015 510027 . 13 3.2 38 1.9
AW 8.4 (0.9) 4.2 (0.9) 9.7{1.9 27.8(2.4) N 94 (1.1) 4.3 (0.8) 37(0.7) 31.9(2.5) | 1.0 0.0 —B.0 4.1
BD 10.1{0.7) 8.1(0.7) 12.3(0.9) 15.3 {1.6) N 125 {1.2) 95 (1.5 12.4 (1.0) 32.0(2.6) | 2.4 1.3 0.0 16.7
B 27.6(1.5) 9.4 (1.5) 269 (1.5) 43,243 N 328 (1.4) 13.5(1.7) 247 (2) 60.2 (3.8) | 5.2 4.1 ~2.12 17.0
Open Canopy
AD 53.0(2.4) B61.2 (2.4) 428(2.2) 45.4(35 N 54.5 (2.4) 56.3 (3.1) 462 (1.8)  405(35) . 15 43 3.4 ~5.0
AW 24.6(1.9) 236(18) 38.5(1.9) 1310177 N 223 (1.8 155 (1.6 26.5(2.3) 8817 | 23 B2 ~12.0 -3.3
BD 48.4 (1.6) 35.9 (1.6 40.0 (2.4) 30.4(1.7) N A1.8 (1.9) 275(2.3) 24.6(1.9) 13.6(1.8) D~ —66 —BD ~15.5 —16.8
B 15.2 (2.2) 96(2.2) 28.3(2.4) 9E(1.6) N 1.3 (1.2) B0 (D.9) 21.3(2.3) 6.7 (1.0) c- -39 17 7.0 ~3.2
Species Richness
AD 6.4 (0.2) 5.7 (0.2) 6.8(0.2) BEOM@L N 6.3 (0.2} 5.8 (0.2) 6.6 (0.2) 62 (02 ~0.1 0.1 ~0.2 0.2
AW 5.0{0.2) 45(0.2) 5.3(0.3) 52001 . 45 (0.2} A48 (0.1 5.0(0.2) 5.1(0.2) . 0.1 01 -0.3 0.0
BD 5.3 (0.2) 6.5 (0.2) 6.5(0.2) 6.0(0.2) N 5.5 (0.2) 6.7 (0.2) 7.5(0.2) 6.6 (0.2) c* 0.2 0.2 1.0 0.6
B 7.3(0.2) 76(0.2) 7.3(0.3) 6.9(0.2) 7.3 (0.3) 7.4 (0.3) 7.10(0.2) 63(02) 0.0 02 -0.2 ~0.5
Shannon Index
AD 087 (001 1.02(002)  099(002) @ 0982(0.02) D 085 (001 1.00(0.02) 1.000(0.01) 083 (0.02) -0.02 002 0.00 0.01
AW 032(000 037(002) 034{002  035{0.02) N 033 (001 03500y o3 {0on 032000 . 0.01 002 -0.02 -0.03
BD 076001  077(002)  0.8B0{0.00 069 (0.01) N 075 (0.02) 0.71{(0.02) 0.70{0.02) D063(002) D —0.01 —0.05 ~0.10 —0.07
B 044 (002 0.44(002) 041000 037(0.01) N 041 (0.02) 0400010 040000 033001 C —0.03 —0.04 0.00 —0.04




Table 4. Change in canopy height over time in control plots and in response to warming at the four sites. Height was calculated as the maximum height recorded in a plot for each taxon. See

Table 2 for an explanation of the table layout.

C1 C2 C3 C4 E1 E2 E3 E4 Wi W2 W3 W4
Atgasuk dry (AD) site
Plot Maximum 96(12) 7.0(1.2) 127(08) 11.0(08) N  117(1.2) 64(0.5 149(1.2) 125(1.2) 21 06 22 1.6
Evergreen Shrub 37(0.4) 35(04) 4.2(04) 46(05) . 31(02) 26(0.2)  39(0.3) 51(0.3) . -06 -08 -03 0.5
Cassiope tetragona 3.5 (0.4) 2.2(0.4) 4.1 (0.4 3604 N 2.71(0.2) 24(0.2) 2.7 (0.4 45(03 | 0.8 01 —14 0.8
Diapensia lapponica 0302 03002 0.71(0.3) 0.61{0.3) . 0.1 {0.0) 0201 0.5{0.2) 0.6 (0.3) =0.3 =01 =0.2 0.0
{edum palustre 2.1(0.2) 2.3(0.2) 1.8(0.2) 3205 N 158(0.2) 158(0.2) 29(0.5 4.1 (0.4 ~03 04 1.1 0.8
Vaccinium vitis-idaea 1101 1101 0501 1303 . 1.400.2) 1.000.2) 02 1.2(0.2) 02 -01 02 0.0
Graminoid 9.4 (1.3) 6.6(1.3) 122(1.0) 109(10) N 11.6 (1.3) 63(0.5) 149(1.2) 120(1.2) 22 -03 2.7 1.1
Hizrochioe alpina 77080 48{(16 NMS8{13 96013 N 10007 53068 121018 101 (1.4 23 0.4 0.2 0.6
{uzula confusa 56(0.8 4708 7.5 (0.8) 75000 N 6.5 (0.9) 3.8(0.5) 86(1.2) 6.2 (0.8) 08 -09 20 1.4
Atgasuk wet (AW) site
Plot Maximum 219(11) 19.2(1.1) 241(1.2) 207(10) N  244(08) 227(0.8) 278(1.1 242(1.1) cC* 2.5 35 37 1.5
Deciduous Shrub 9.5(0.9) 10.2(09) 10.9(0.4) 11.4 (0.6) 10.2(0.9) 121(0.9) 136(1.2) 128(09) c* 0.6 18 27 1.3
Salix puichra 10,0 {0.9) 2909 10606 11207 . 107008 12200 134012 118013 c* 0.7 2.2 28 0.7
Graminoid 21.9(1.1) 19.2 (1.1) 24.1(1.2) 20.5 (1.0} N 24.4 (0.9) 22.7(0.8) 27.7(1.1) 24.2 (1.1) ct 2.5 35 3.5 3.7
Carex aquatilis 218(1.2)  1BE(1.Z)  235{(1.3% 195(1.2) N 24008 22308 275(1.1) 2400110 C* 2.2 35 4.1 4.2
Eriophorum angustifolium — 12.0(1.1) 126011 157013 12.5(0.9) 143014 14608 166010 153(1.1  C* 2.3 2.0 1.0 2.8
Eriophamum russealum 12,6 (1.00 SEMO 123011 10701 1320100 140011 144011 130010 0.6 4.2 2.2 2.3
Barrow Dry (BD) site
Plot Maximum 36(04) 60(04) 81(07) 79(06) D'  66(06) 93(1.4 128(0.7) 127(0.8) D* 2.9 33 4.6 4.8
Deciduous Shrub 0.1 (0.1) 1.3(0.1) 0.6 (0.2) 18(01) N 0.3 (0.1) 1.6 (0.2) 0.2 (0.1) 2.2(0.2) 0.2 0.3 -04 0.4
Salix motundifalia 0.1 (0.1) 13010 0602 1801 N WERORE 16(0.2) 0201 2200 . 0.2 03 -04 0.4
Evergreen Shrub 21(05) 3105 2 42(02) 54(03) 0 3305  41(0.3) 52(0.3) 79(0.5) DY 1.2 1.0 0.9 2.5
Cassiope tetragona 2.140.5) 3.1{0.5) 4.21{0.2) 5403 D 3.3 (0.5 4.140.3) 5.2 (0.3) 78(05 O 1.2 1.0 0.9 2.5
Forb 11(04) 30(04) 49(08) 51(08 D' 35(07) 44(1.2) 70(1.2) 78(1.2) D 2.4 14 2.1 2.8
Potentilla hyparctica 1.0 (0.6) 2.5 (0.6) 3.3 (0.8) 3205 D 2.2(0.5) 1.0(0.5) 6.5(1.2) 87(1.2) D 12 -15 16 5.5
Graminoid 21(04) 49(04) 6.6 (0.6) 58(05) N 4.0 (0.7) 7.0(1.3) 11.7(0.7 105(0.8) D* 1.9 2.1 5.1 4.7
Luzula confusa 1.3 (0.4 3204 4.9 (0.4 4.2 (0.4 ot 22(04) 2E(0a 72(0.8 6.6 {0.5) ot 0B =04 2.3 2.4
Poa arctica 0.2(0.2) 24020 4208 3805 D 0.6(0.2) 3.2 (0.5 B9(0.9) 85(08 D 0.4 08 4.7 4.6
Barrow Wet (BW) site
Plot Maximum 89(06) 11.4(06) 131(06) 142(04) D' 114(05 129(0.6 150(0.5) 168(0.8) D* 2.5 1.6 1.9 2.7
Forb 35(05) 34(05 2 54(08) 7.0(09) O 56(09) 32(0.6) 74(1.2)  78(11) 21 01 2.0 0.8
Saxifraga cernua 04020 0502 2.701.0) 3IBEN3 D 1.5(0.6) 0.8 (0.4 25(1.2) a4.4(1.0) 11 —01 02 0.6
Steliaria lasta 2.1{0.6) 2.3{0.6) 3.0 {0.4) 28(05 . 3.7 (0.6) 210,79 3.0 (0.6) 3808 . 16 -0.2 0.0 1.0
Graminoid g89(06) 11.4(06) 12.8(05) 14.1(0.4) DO 105(06) 129(0.6) 147(0.5) 164(0.8) D* 1.6 16 1.9 2.3
Carex aquatilis B0(05  95{0%5 11.0@6 12704 DY 10307 12706 140(04 148(0E DO 23 28 3.0 2.1
Dupontia fisheri 6.6 (0.7) S0 10607 11.3pos D 6.1 (0.6) 8107 10508 1250100 . 05 08 01 1.1
Eriophorum angustifolium 3.9 (0.4) 7.6 (0.4) BE(DT 9404 N 4.9(0.5) B.6(0.8) 9.0(0.9) 89(07 C* 1.1 10 2.4 0.5
Eriophorum russealum 2603 4403 6.7 (0.4) 6.0(05 DY 2.4(0.5) 5.3 (0.8) B5(0.7 76(08 D* 02 08 1.8 1.6
Poaceae spp.’ 4.2 (0.5 4.7 (0.5 6.8 (0.7) 84013 D 3.6 (0.5) 4.3(0.5) 84(0% 10013 05 -04 16 1.5
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In many cases the cover of a given year was correlated
with the abiotic factor of that year
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Summary of Change over two decades of

experimental warming at Barrow & Atgasuk:

 The phenological and growth responses to experimental warming
have diminished in recent years
Kremers et al. 2015. Plos One 10(3): e0116586 1-13.

 This is because the response to warming is less in a warmer year
Barrett & Hollister. In Press. Polar Research.

« Growth and phenology respond to many abiotic factors in addition
to temperature
Barrett et al. In Review. American Journal of Botany.

 The cover at the sites has changed over time
Hollister et al. 2015. Ecology and Evolution 5(9): 1881-1895.

» The cover of vegetation changes greatly in response to the

weather in a given year
Botting. 2015. Master’s Thesis. 66 pp.

 The increase in graminoid cover is often due to larger yet less

dense plants
Gregory. 2014. Master’s Thesis. 87 pp.

» Understanding change takes a lot of observations/work
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