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Fig. S1. Comparisons of mean annual rainfall, erosion rate, and channel steepness from the
study area. Note that there is no single relationship that defines the dataset. However, a rough
pattern emerges when considering the basin-averaged erosion rates.
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Fig. S2. Assessing quasi-equilibrium landscapes. a) y plots of new sampled basins from Bhutan
that exhibit an R? value greater than 0.95. b) y plot of the new sampled basin from Bhutan that
exhibits an R? value less than 0.95. ¢) Plot of all ks,-g values and erosion rates for all sample data
colored by R? value of the y plot. The black curve represents our solution for the stream-power
model where nis 2.2, m is 1, and K}, is 2.2¢10” m™. This solution does not change if we recalculate
these values after having removed all basins with R? values lower than 0.95.
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Fig. S3. The effects of varying n to find best-fit parameters. Colored points show the resulting
K values from regressions of binned sample data where n =1 (a), n = 2.2 (b), and n = 3 (c). The
black line is derived from the stream-power model (equation 1c). An inverted histogram
(calculated with 0.1 m yr! bins) shows the distribution of mean annual rainfall (R) sample data
analyzed in this study. See text and Fig. 3 for more details. The units of K are dependent on m
(equation 1c), which changes with n. The units of K in a), b), and c¢) are m*! yr'!, m™ yr'!, and m"
L7yr! respectively. Note that the K values also fluctuate by orders of magnitude when n changes,
and in the very unlikely case that n = 1 the uncertainties on the regression K values are very large.



2.8
26}
6
24} 10
752.2 r
& 2 107
T
D18¢ °
=
g16¢f 8 B
=gl 10° =
x - o)
r- I 10°°
<08
0.6
i -10
04} 10
0.2}
0 : ‘ : : : : 107"
0 0.5 1 1.5 2 2.5 3 3.5

2 5

X =10

Fig. S4. y? values calculated from different combinations of the slope exponent, n, and the
partial coefficient of erosion, Kj,, and the area exponent, m. y* is at a minimum where the Kj,-
n-m triplet yields the smallest cumulative mismatch between predicted and observed £, values.
Best-fit values are n =2.2, m = 1, and K, = 2.2¢10® m™.
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Fig. S5. Testing variable Kj, values in Bhutan. The stream-power law curve to fit the outlier
low-relief, high erosion rate landscapes in southwestern Bhutan. Taken at face value, this
regression suggests a K, value of 1.2+108, which is ~6 times more erodible than the regional best-
fit Kjp.
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Fig. S6. Comparison of the erosion rates calculated from area-based channel steepness maps
(Erosionys,) and the erosion rates calculated from the discharge-based channel steepness
(Erosiong-¢). Note that in the wetter front ranges erosion rates based on area-based channel

steepness leads to upwards of a 4-fold under prediction, and in the drier hinterland upwards of a
3-fold over prediction.



600

700

500 | 600
500 §
400 f 3
T 400 8
<3001 [
x 300 &
200 |, £
200 §
100 100
0 . . . . . . . .
0 500 1000 1500 2000 2500 3000 3500 4000
Erosion rate (m Myr'1}
600 [ 700
500 | 600
500 §
ao0 | 3
o 400 &
£ 300 + T
. 300 §,
200 £
200 5
100 4 100
0 . . . . . . . .
0 500 1000 1500 2000 2500 3000 3500 4000
Erosion rate (m Myr'1)
3 . . . .
[ Basins with > 95% GHS rocks (N = 78}
7 [_1Basins with > 95% LHS rocks (N = 30} |
@°6
5
35
Q
e
o
g3
m
wm?2
| LI 00

100

300 400 500 600 700

Orthogonal residuals

200

Fig. S7. Analysis of tectono-stratigrahic units of the Himalaya. a) Orthogonal residuals of

observations from basin-averaged

samples collected within the Greater Himalayan lithologies

(upper amphibolite to granulite ortho- and para-gneisses) referenced to our best-fit stream-power

model. b) Orthogonal residuals of o

bservations from basin-averaged samples collected within the

Lesser Himalayan lithologies (predominantly green-schist metasedimentary rocks). ¢) Distribution
of orthogonal residuals for both units demonstrating that samples from the two units do not
represent different populations. Therefore, there is no evidence for different K, values in these

rock packages, consistent with find
samples represented in each unit.

ings of prior studies (see text for details). N is the number of



- - - 0ZS¥ yS181 - - - - - - - onvg
- - - - - 91-319'8 GL-3LL'Z +0-306°L - - - - 2091
- - - - - 91-309'S  GL-3ZL°'L  +0-388'L - - - - 9041
- - - - - 91-3/€'S  91-3196  $0-306°L - - - - s091
- - - - - 91-319'8 GL-ALL'Z +0-3Y8L - - - - 091
- - — lzleY £20881 v1-382°C €1-306°'L  v0-3¥6’L - - - - Log1
889 L£08 oAvgT - - GL-3Z¥'S vL-3ES9  +0-388°L 2266 LIZ ¥9€016°06 6.9€16°9Z €€lllg
918 Gl¥LL oAvgT - - GL-366'S  v1-3/9'8 +0-388'L 865Y' €6 S6Z BECEY6'06 159868°9Z LELlld
orY €668 oAvgT - - G1-399'¢  +1-380°€  +0-388°L ZL80't0L SLZ ¥16/98°06 +¥902£6°9¢ 62L11d
19¢ v9.¥ oAvgT - - GL-366'C vL-360F  +¥0-3I¥8’L GLLG00L 222 6002.8°06 86SE¥6'9Z 8ZLlld
ove ¥6€¢ oAvgT - - GlL-368'C +1-320°€  +0-368°L £066'90L 6%Z Z68G68°06 G0SG96°'9Z /zZlllg
Z6L1 09052 onvgT - - GlL-32¢'6 €1-320C +0-368°L ££/6°00L 829 60219.°06 15€9/0°/¢ 6GzZiLllg
8.2 veLlL oAveT - - GL-32¢'¢  v1-329'L  +¥0-3/8°L G1LG2'S0L 68Y 91/28€'06 8GELY6'9Z 6LLL1d
¥82 Gvll oAvgT - - GlL-3€2'C¢  vL-aPSL  +0-368°L Z¥LS00L 20S LZ€2.£°06 6628£6'9Z 8LLLlg
6.2 LLGL oAveT - - GL-3¢Z'¢  vL-3/€1  $0-368°L 2G2S20L SEE 829¢81°06 GL8S¥8'9Z 9LLLlg
€89 9988 oAvgT - - GL-32S5'S  vL-36€°.  +0-306°L $SG8'E0L 8YE 1688/0°06 G80€£0°2Z tLLLlg
029 90¢£9 oAveT - - GL-36S'Y  ¥1L-368'F  +0-306°L LL.G¥6 CEE ££8697'68 6.0.£8°9Z 80L119
162 G99l oAvgT - - GL-396°L  vL-3¥'L  +0-368°L L6900l 6¥E 19069968 /19668°9Z .L0Lll19
GGE L¥61 oAvET - - GL-369C vL-3€9L  +¥0-306°L 9¥EE L6 S9Z 02v.6€£68 +85898°9Z 90L1.19
ATAS 60022 Lodn - - ¥1-382°C €1-306°'L  +0-308°L 0Z229°€0l ¥6Z 82899206 6299/8°9Z £0160.14
5
(B/swole) (B/swoje) MMM_M (swoje) o] (swojle) ol SNV wouy w“_ﬁww (B) (I'se w) (3,) (No) aweN
o} [eg,,] [eg,] og CHoMUEIS o8, UEIG 28,8,  °8/PH, . .o ZHEND UOREAd3 opmibuo] epmpe]  ojdwes

‘syue|q pue sajdwes ueinyg mau 10} ejep oidojosi pue Aiojesoqe] 'S ajqeL




A0 €59l - ze0 1T9C 0Z ¥S3Irvy S00 LET A z591 T 60-38C SY0 Sb  AWGiy=Y b-"y
0€0 6212 - 0g0 z6'1T 0Z 60-3.9 050 Cl 0€°0 zeLe 27 60-3€T Sv0 9l JMwe =y b-*y
820 €L/l - 820 Wil ¥Z 0L-30L WO 02 820 9591 Z¢ 60-3rz S0 9l JMweg=y b-*y
110 €88l - /10 18Ch ¥'€ 21307 620  9F L0 8G¢l Tz 603l SY0 Lz MKwGLo=Y b-y
zLo 8/ /1 - zLo 896l ¥'€ 2L1-39C 620  ¢£F zZLo 8.9l Z¢ 60381 G0 8l ejep jje b-*y
ze0 169L  80-30°L ze0 29T 6L 943ISC SO0 6Ll z€0 601 ZC 803TL SY0 9L AWG y = “y
0€0 zeez 60399  0E0 Lve L'z 60316 LF0 06 0€0 z8°€T Z¢ 60369 Gv0 86 Awe =y “y
820 VL 603FY  8T0 098l GZ 60-3LL 0F0 Sl 820 veLL Z¢ 603SY S0 2Tl AWz =y Y
110 zeel  60-3LL /10 €8¢l 8¢ €LIre 920 0§ L0 cLel Z¢ 60361 G0 6l AMAwGro=o “y
ZL0 G68v¥Z  60-aFE  TLO GeLT 19 81-39G 9.0 89 ZL0 Ly Z¢ 60-3T¢ Sv0 vl ejep jje “°y
(paxy) o} (poxiy)  (paxuy)  (oa1y) o (294) (004) (oaay) (9ay) (9v4) (poxu) o} (paxy)  (paxy) (paxy) (paxy) (paxiy) Josereq

INdS AMSIN NdS AMSIN INdS ¥ 3ST AMSIN 3ST1AMSIN 3871 U 3S7T M

3S1¢ 3819 ISTAMSI ISTAMSI 3ST VU 3S1 Y IST1P 31O

‘(o4 uonenbs aas) ¥y uo salpl AlUo NS SU} SE Blep b-YSy Buish NS 9y} 4o} paindwod ag Jouues
sanjeA ) e ey} SlON "Z'Z JO anjeA e 0} paxiy sem U Jusuodxa sy} Jey) sajousp paxid ‘sansiels (NdS) [epow Jamod-weasys pue (3S7) uonjewysa saienbs-}sea] 'gs ajqel




	aaz3166_coverpage
	aaz3166_SupplementalMaterial_v5
	Climate controls on erosion in tectonically active landscapes
	Supplementary Figures and Tables




