Supplementary I: Figures

Figure S1: Climatological distinction between the 3 transects, with a dry-
to-wet and hot-to-cold gradient from the west and east
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Figure S2: 3D Heatmap of Pearson Correlation between Drivers and Target Variables
categorised by Transects and the whole study area
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Figure S3 (a): Moran’s I for Foliar 8'3C. Given the z-score of 1.0406, the pattern does not appear
10 to be significantly different than random.
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Figure S3 (b): Moran’s I for Foliar 6!°N. Given the z-score of 9.662064, there is a less than 1%
likelihood that this clustered pattern could be the result of random chance.
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Supplementary ll: Tables (attached separately as .xlsx file with
all 3 tables)

Supplementary lll: Python code for Genera-Mycorrhizal
clustering

import pandas as pd

from sklearn.cluster import KMeans

from sklearn.preprocessing import StandardScaler, LabelEncoder
from sklearn.metrics import silhouette score, adjusted rand score
import matplotlib.pyplot as plt

from itertools import combinations

# Function to evaluate and visualize clustering for a given dataframe and features
def evaluate clustering(df, features, true label column, k=4):

# Extract the relevant columns

X = dfffeatures]

# Standardize the features
scaler = StandardScaler()
X scaled = scaler.fit_transform(X)

# Perform clustering
kmeans = KMeans(n_clusters=k, random_state=0)
dff'Cluster'] = kmeans.fit predict(X scaled)

# Evaluate clustering using Silhouette Score
silhouette avg = silhouette score(X scaled, df['Cluster'])
print(f'Silhouette Score for features {features}: {silhouette avg}")

# Evaluate clustering against true labels using Adjusted Rand Index
label encoder = LabelEncoder()

true labels = label encoder.fit transform(df[true label column])
adjusted rand = adjusted rand_score(true_labels, df['Cluster'])
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print(f Adjusted Rand Index for features {features}: {adjusted rand}')

# Visualize the clusters and label association
plt.figure(figsize=(8, 6))
scatter = plt.scatter(X _scaled][:, 0], X scaled[:, 1], c=df['Cluster'], cmap="viridis')

plt.xlabel(f {features[0]} (Standardized)')
plt.ylabel(f {features[1]} (Standardized)')
plt.title(f Clustering Results with {true label column} Labels')

plt.grid()

# Create a legend for cluster colors

handles, = scatter.legend elements()

plt.legend(handles, dfftrue label column].unique(), title=true label column)
plt.show()

return silhouette avg, adjusted rand

# First condition: Mycorrhizal association filtering
options_1 = ['Endomycorrhizal', 'Ectomycorrhizal', 'Arbuscular mycorrhiza', 'Ericoid']
df filtered 1 = data.loc[data['Mycorrhizal association'].isin(options_1)]

# Evaluate clustering for 613C (%o) and TN (%)
evaluate clustering(df filtered 1, ['613C (%o)', "TN (%)'], 'Mycorrhizal association')

# Second condition: Domain filtering
options_2 = ['Gymnosperm', 'Angiosperm’, 'Grass C3', 'Grass C4']
df filtered 2 = data.loc[data['Domain'].isin(options 2)]

# Define the features you want to consider in combinations
feature_columns = ["TOC (%)", "313C (%o0)", "TN (%)", "615N (%o)", "C/N"]

# Initialize lists to store the results
results = []

# Generate dual feature combinations and evaluate clustering for each combination
for comb in combinations(feature _columns, 2):
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silhouette avg, adjusted rand = evaluate clustering(df filtered 2, list(comb), 'Mycorrhizal

association')
# Append the results to the list
results.append({
'Features': ', '.join(comb),
'Silhouette Score': silhouette avg,

'Adjusted Rand Index': adjusted rand
1)

# Create an output DataFrame and display it
output_df = pd.DataFrame(results)
print(output_df)



Transect Species Genus Domain association
1 Central Himalay Juniperus Recur Juniperus Gymnosperm  Endomycorrhizz
2 Central Himalay Juniperus
3 Central Himalay Rhododendron | Rhododendron Angiosperm  Ericoid
4 Central Himalay AbiesDensa  Abies Gymnosperm  Ectomycorrhizal
5 Central Himalay Pinus Wallichiar Pinus Gymnosperm  Ectomycorrhizal
6 Central Himalay Pinus Wallichiar Pinus Gymnosperm  Ectomycorrhizal
7 Central Himalay Pinus Wallichiar Pinus Gymnosperm  Ectomycorrhizal
8 Central Himalay Pinus Wallichiar Pinus Gymnosperm  Ectomycorrhizal
9 Central Himalay Pinus Wallichiar Pinus Gymnosperm  Ectomycorrhizal
10 Central Himalay Pi Pinus
11 Central Himalay Pinus Wallichiar Pinus Gymnosperm  Ectomycorrhizal
12 Central Himalay Pinus
13 Central Himalay Juniperus Recur Juniperus Gymnosperm  Endomycorrhizz
14 Central Himalay Juniperus
15 Central Himalay Junii ig Juniperus
16 Central Himalay Juniperus
17 Central Himalay Juniperus Semig Juniperus Gymnosperm  Endomycorrhizz
18 Central Himalay Juniperus
19 Central Himalay Junii ig Juniperus
20 Central Himalay Juniperus
21 Central Himalay Juniperus Semig Juniperus Gymnosperm  Endomycorrhizz
22 Central Himalay Juniperus
23 Central Himalay Junii ig Juniperus
24 Central Himalay Juniperus
25 Central Himalay Pinus Wallichiar Pinus Gymnosperm  Ectomycorrhizal
26 Central Himalay Juniperus
27 Central Himalay Juni ig Juniperus
28 Central Himalay Juniperus
29 Central Himalay Juniperus Recur Juniperus Gymnosperm  Endomycorrhizz
30 Central Himalay Juniperus
31 Central Himalay Rhododendron | Rhododendron Angiosperm  Ericoid
32 Central Himalay Juniperus
33 Central Himalay Rhododendron | Rhododendron Angiosperm  Ericoid
34 Western Himala Rhododendron | Rhododendron Angiosperm  Ericoid
35 Western Himala Rhododendron | Rhododendron Angiosperm  Ericoid
36 Western Himala Rhododendron | Rhododendron Angiosperm  Ericoid
37 Western Himala Rhododendron | Rhododendron Angiosperm  Ericoid
38 Western Himala Rhododendron | Rhododendron Angiosperm  Ericoid
39 Western Himala Rhododendron | Rhododendron Angiosperm  Ericoid
40 Western Himala AbiesDensa  Abies Gymnosperm  Ectomycorrhizal
41 Western Himala AbiesDensa  Abies Gymnosperm  Ectomycorrhizal
42 Western Himala AbiesDensa  Abies Gymnosperm  Ectomycorrhizal
43 Western Himala Dung Dung Dung ung
44 Western Himala Dung Dung Dung Dung.
45 Western Himala Dung Dung Dung Dung
46 Western Himala Dung Dung Dung Dung
47 Western Himala Dung Dung Dung Dung,
48 Western Himala Dung Dung Dung Dung
49 Western Himala Grass GrassC4 GrassC4 Arbuscular myce
50 Western Himala Grass Grass C4 Grass C4 Arbuscular mycc
51 Western Himala Grass Grass C4 Grass C4 Arbuscular mycc
52 Western Himala Grass GrassC4 Grass C4 Arbuscular mycc
53 Western Himala Grass GrassC3 GrassC3 Arbuscular myce
54 Western Himala Grass Grass C4 GrassC4 Arbuscular mycc
55 Western Himala Grass Grass C3 Grass C3 Arbuscular mycc
56 Western Himala Grass GrassC4 Grass C4 Arbuscular mycc
57 Western Himala Grass GrassC3 GrassC3 Arbuscular myce
58 Western Himala Grass Grass €3 Grass 3 Arbuscular mycc
59 Western Himala Juniperus Pseud Juniperus Gymnosperm  Endomycorrhiza
60 Western Himala Juniperus Pseud Juniperus Gymnosperm  Endomycorrhiza
61 Western Himala Juniperus Semig Juniperus Gymnosperm  Endomycorrhizz
62 Western Himala Juniperus
63 Western Himala Junii ig Juniperus
64 Western Himala Juniperus
65 Western Himala i Pinus
66 Western Himala Pi Pinus
67 Western Himala
68 Western Himala
69 Western Himala
70 Western Himala
71 Western Himala
72 Western Himala
73 Western Himala Pinus Wallichiar Gymnosperm  Ectomycorrhizal
74 Western Himala Pinus Wallichiar Pinus Gymnosperm  Ectomycorrhizal
75 Western Himala Pinus Wallichiar Pinus Gymnosperm  Ectomycorrhizal
76 Western Himala Pinus Wallichiar Pinus Gymnosperm  Ectomycorrhizal
77 Western Himala Pinus Wallichiar Pinus Gymnosperm  Ectomycorrhizal
78 Western Himala Pinus Wallichiar Pinus Gymnosperm  Ectomycorrhizal
79 Western Himala Pinus Wallichiar Pinus Gymnosperm  Ectomycorrhizal
80 Western Himala Pinus Wallichiar Pinus Gymnosperm  Ectomycorrhizal
81 Western Himala Pinus Wallichiar Pinus Gymnosperm  Ectomycorrhizal
82 Western Himala Pinus Wallichiar Pinus Gymnosperm  Ectomycorrhizal
83 Western Himala Pinus Wallichiar Pinus Gymnosperm  Ectomycorrhizal
84 Western Himala Pinus Wallichiar Pinus Gymnosperm  Ectomycorrhizal
85 Western Himala Pinus Wallichiar Pinus Gymnosperm  Ectomycorrhizal
86 Western Himala Rhododendron  Rhododendron Angiosperm  Ericoid
87 Western Himala Rhododendron ) Rhododendron Angiosperm  Ericoid
88 Western Himala Rhododendron ) Rhododendron Angiosperm  Ericoid
89 Western Himala Rhododendron ) Rhododendron Angiosperm  Ericoid
90 Western Himala Rhododendron  Rhododendron Angiosperm  Ericoid
91 Western Himala Rhododendron ) Rhododendron Angiosperm  Ericoid
92 Western Himala Rhododendron | Rhododendron Angiosperm  Ericoid
93 Western Himala Rhododendron | Rhododendron Angiosperm  Ericoid
94 Western Himala Rhododendron | Rhododendron Angiosperm  Ericoid
95 Western Himala Rhododendron | Rhododendron Angiosperm  Ericoid
96 Western Himala Rhododendron | Rhododendron Angiosperm  Ericoid
97 Western Himala Rhododendron | Rhododendron Angiosperm  Ericoid
98 Eastern Himalay AbiesDensa  Abies Gymnosperm  Ectomycorrhizal
99 Eastern Himalay Abies Grandis ~ Abies Gymnosperm  Ectomycorrhizal
100 Eastern Himalay Abies Grandis  Abies Gymnosperm  Ectomycorrhizal
101 Eastern Himalay AbiesGrandis ~ Abies Gymnosperm  Ectomycorrhizal
102 Eastern Himalay AbiesGrandis ~ Abies Gymnosperm  Ectomycorrhizal
103 Eastern Himalay Abies Grandis ~ Abies Gymnosperm  Ectomycorrhizal
104 Eastern Himalay Juniperus Pseud Juniperus Gymnosperm  Endomycorrhiza
105 Eastern Himalay Juniperus Pseud Juniperus Gymnosperm  Endomycorrhizz
106 Eastern Himalay Juniperus
107 Eastern Himalay Juni Juniperus
108 Eastern Himalay Juniperus
109 Eastern Himalay Juniperus Recur Juniperus Gymnosperm  Endomycorrhizz
110 Eastern Himalay Juniperus
111 Eastern Himalay Juni ig Juniperus
112 Eastern Himalay Juniperus
113 Eastern Himalay Juniperus Semig Juniperus Gymnosperm  Endomycorrhizz
114 Eastern Himalay Juniperus
115 Eastern Himalay Juni ig Juniperus
116 Eastern Himalay Juniperus
117 Eastern Himalay Rhododendron , Rhododendron Angiosperm  Ericoid
118 Eastern Himalay Rhododendron ) Rhododendron Angiosperm  Ericoid
119 Eastern Himalay Rhododendron s Rhododendron Angiosperm  Ericoid
120 Eastern Himalay Rhododendron s Rhododendron Angiosperm  Ericoid
121 Eastern Himalay Rhododendron , Rhododendron Angiosperm  Ericoid
122 Eastern Himalay Rhododendron ) Rhododendron Angiosperm  Ericoid
123 Eastern Himalay Rhododendron s Rhododendron Angiosperm  Ericoid
124 Eastern Himalay Rhododendron s Rhododendron Angiosperm  Ericoid
125 Eastern Himalay Rhododendron | Rhododendron Angiosperm  Ericoid
126 Eastern Himalay Rhododendron | Rhododendron Angiosperm  Ericoid
127 Eastern Himalay Rhododendron | Rhododendron Angiosperm  Ericoid
128 Eastern Himalay Rhododendron | Rhododendron Angiosperm  Ericoid
129 Eastern Himalay Rhododendron | Rhododendron Angiosperm  Ericoid
130 Eastern Himalay Rhododendron | Rhododendron Angiosperm  Ericoid
131 Eastern Himalay Rhododendron | Rhododendron Angiosperm  Ericoid
132 Eastern Himalay Rhododendron | Rhododendron Angiosperm  Ericoid
133 Eastern Himalay Rhododendron | Rhododendron Angiosperm  Ericoid
134 Eastern Himalay Rhododendron | Rhododendron Angiosperm  Ericoid
135 Eastern Himalay Rhododendron  Rhododendron Angiosperm  Ericoid
136 Eastern Himalay Rhododendron ¢ Rhododendron Angiosperm  Ericoid
137 Eastern Himalay Rhododendron ¢ Rhododendron Angiosperm  Ericoid
138 Eastern Himalay Rhododendron ¢ Rhododendron Angiosperm  Ericoid
139 Eastern Himalay Rhododendron  Rhododendron Angiosperm  Ericoid
140 Eastern Himalay Rhododendron  Rhododendron Angiosperm  Ericoid
141 Eastern Himalay Rhododendron ¢ Rhododendron Angiosperm  Ericoid

Latitude
28.76130
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28.81425
28.58150
28.58150

27.84110
27.84458
27.84458
27.84458
27.85414
27.88646
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27.94695
27.97125
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27.88887
27.91691
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Longitude
83.96540
83.89620
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84.41820
84.41820
84.42840
84.39427
84.37360
84.34921
8430020
84.27390
84.22805
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8411080
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84.02790
84.01903
84.00431
84.00431
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83.97301
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82.11110
82.07960
8216050
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82.11480

86.71950
86.72113
86.71155
86.73011
86.74344
86.73708

86.70235

Elevation (m)
4389
4358
3995
2674
2674
2837
2379
2227
2003
2679
2646

Precipitation (mm/m)
69.1
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837
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Driver
Elevation (m)
Elevation (m)
Elevation (m)
Elevation (m)
Elevation (m)
Precipitation Annual (mm/m)
Precipitation Annual (mm/m)
Precipitation Annual (mm/m)
Precipitation Annual (mm/m)
Precipitation Annual (mm/m)
Precipitation MAM (mm/m)
Precipitation MAM (mm/m)
Precipitation MAM (mm/m)
Precipitation MAM (mm/m)
Precipitation MAM (mm/m)
Soil Moisture (m3/m3)
Soil Moisture (m3/m3)
Soil Moisture (m3/m3)
Soil Moisture (m3/m3)
Soil Moisture (m3/m3)
Soil Temperature (K)
Soil Temperature (K)
Soil Temperature (K)
Soil Temperature (K)
Soil Temperature (K)
Surface Temperature Annual (K)
Surface Temperature Annual (K)
Surface Temperature Annual (K)
Surface Temperature Annual (K)
Surface Temperature Annual (K)
Surface Temperature JJA (K)
Surface Temperature JJA (K)
Surface Temperature JJA (K)
Surface Temperature JJA (K)
Surface Temperature JJA (K)

Target
TN (%)
615N (%o)
C/N
613C (%o)
TOC (%)
615N (%o)
TN (%)
C/N
613C (%)
TOC (%)
TN (%)
615N (%o)
C/N
613C (%o)
TOC (%)
TN (%)
615N (%)
C/N
613C (%)
TOC (%)
TN (%)
615N (%o)
C/N
613C (%o)
TOC (%)
TN (%)
615N (%)
C/N
TOC (%)
613C (%o)
TN (%)
TOC (%)
613C (%)
615N (%o)
C/N

Correlation
(Full)
0.37
-0.28
-0.18
0.07
-0.06
-0.80
0.77
-0.46
-0.20
-0.01
0.82
-0.82
-0.49
-0.15
0.05
-0.69
0.60
0.45
-0.13
-0.10
-0.68
0.61
0.46
-0.12
0.06
-0.69
0.58
0.37
0.07
0.04
-0.77
0.11
0.08
0.68
0.45

R-squared
0.13
0.08
0.03
0.01
0.00
0.63
0.59
0.22
0.04
0.00
0.67
0.67
0.24
0.02
0.00
0.48
0.36
0.20
0.02
0.01
0.46
0.37
0.21
0.01
0.00
0.48
0.33
0.14
0.01
0.00
0.60
0.01
0.01
0.47
0.21



Driver
Elevation (m)
Elevation (m)
Elevation (m)
Elevation (m)
Elevation (m)
Precipitation Annual (mm/m)
Precipitation Annual (mm/m)
Precipitation Annual (mm/m)
Precipitation Annual (mm/m)
Precipitation Annual (mm/m)
Precipitation MAM (mm/m)
Precipitation MAM (mm/m)
Precipitation MAM (mm/m)
Precipitation MAM (mm/m)
Precipitation MAM (mm/m)
Soil Moisture (m3/m3)
Soil Moisture (m3/m3)
Soil Moisture (m3/m3)
Soil Moisture (m3/m3)
Soil Moisture (m3/m3)
Soil Temperature (K)
Soil Temperature (K)
Soil Temperature (K)
Soil Temperature (K)
Soil Temperature (K)
Surface Temperature Annual (K)
Surface Temperature Annual (K)
Surface Temperature Annual (K)
Surface Temperature Annual (K)
Surface Temperature Annual (K)
Surface Temperature JJA (K)
Surface Temperature JJA (K)
Surface Temperature JJA (K)
Surface Temperature JJA (K)
Surface Temperature JJA (K)
Elevation (m)
Elevation (m)
Elevation (m)
Elevation (m)
Elevation (m)
Precipitation Annual (mm/m)
Precipitation Annual (mm/m)
Precipitation Annual (mm/m)
Precipitation Annual (mm/m)
Precipitation Annual (mm/m)
Precipitation MAM (mm/m)

Target
C/N
TN (%)
613C (%)
615N (%o)
TOC (%)
TOC (%)
C/N
613C (%o)
615N (%)
TN (%)
613C (%)
TN (%)
615N (%)
TOC (%)
C/N
TOC (%)
613C (%)
615N (%o)
C/N
TN (%)
TOC (%)
613C (%o)
615N (%)
C/N
TN (%)
C/N
615N (%)
TOC (%)
613C (%)
TN (%)
TOC (%)
615N (%o)
C/N
613C (%o)
TN (%)
TOC (%)
615N (%)
613C (%o)
TN (%)
C/N
615N (%)
TOC (%)
613C (%)
TN (%)
C/N
615N (%o)

Transect

Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Central Himalaya (Annapurna)
Eastern Himalaya (Kosi)

Eastern Himalaya (Kosi)

Eastern Himalaya (Kosi)

Eastern Himalaya (Kosi)

Eastern Himalaya (Kosi)

Eastern Himalaya (Kosi)

Eastern Himalaya (Kosi)

Eastern Himalaya (Kosi)

Eastern Himalaya (Kosi)

Eastern Himalaya (Kosi)

Eastern Himalaya (Kosi)

Correlation
(Transect)
0.26
-0.09
0.73
0.46
0.36
-0.22
-0.04
-0.52
-0.59
-0.15
-0.65
0.01
-0.52
-0.30
-0.18
-0.24
-0.67
-0.38
-0.19
0.07
-0.12
-0.59
-0.20
-0.13
0.04
0.39
-0.43
0.21
0.18
-0.47
0.23
-0.46
0.45
0.26
-0.51
-0.50
0.42
0.39
-0.30
-0.09
-0.50
0.49
-0.34
0.27
0.09
-0.53

R-squared
0.07
0.01
0.54
0.21
0.13
0.05
0.00
0.27
0.35
0.02
0.42
0.00
0.27
0.09
0.03
0.06
0.45
0.15
0.03
0.01
0.02
0.34
0.04
0.02
0.00
0.15
0.19
0.05
0.03
0.22
0.05
0.21
0.20
0.07
0.26
0.25
0.18
0.15
0.09
0.01
0.25
0.24
0.11
0.07
0.01
0.28



Precipitation MAM (mm/m)
Precipitation MAM (mm/m)
Precipitation MAM (mm/m)
Precipitation MAM (mm/m)
Soil Moisture (m3/m3)

Soil Moisture (m3/m3)

Soil Moisture (m3/m3)

Soil Moisture (m3/m3)

Soil Moisture (m3/m3)

Soil Temperature (K)

Soil Temperature (K)

Soil Temperature (K)

Soil Temperature (K)

Soil Temperature (K)

Surface Temperature Annual (K)
Surface Temperature Annual (K)
Surface Temperature Annual (K)
Surface Temperature Annual (K)
Surface Temperature Annual (K)
Surface Temperature JJA (K)
Surface Temperature JJA (K)
Surface Temperature JJA (K)
Surface Temperature JJA (K)
Surface Temperature JJA (K)
Elevation (m)

Elevation (m)

Elevation (m)

Elevation (m)

Elevation (m)

Precipitation Annual (mm/m)
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Precipitation Annual (mm/m)
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Precipitation MAM (mm/m)
Precipitation MAM (mm/m)
Precipitation MAM (mm/m)
Precipitation MAM (mm/m)
Precipitation MAM (mm/m)
Soil Moisture (m3/m3)

Soil Moisture (m3/m3)

Soil Moisture (m3/m3)

Soil Moisture (m3/m3)

Soil Moisture (m3/m3)

Soil Temperature (K)

Soil Temperature (K)

Soil Temperature (K)

Soil Temperature (K)

TOC (%)
513C (%o)
N (%)
C/N

TOC (%)
515N (%o)
N (%)
513C (%o)
C/N

TOC (%)
513C (%o)
515N (%o)
N (%)
C/N

N (%)
513C (%o)
C/N

TOC (%)
515N (%o)
TN (%)
TOC (%)
C/N

513C (%o)
515N (%o)
C/N

513C (%o)
TOC (%)
TN (%)
515N (%o)
513C (%o)
N (%)
TOC (%)
C/N

515N (%o)
N (%)
513C (%o)
C/N

TOC (%)
515N (%o)
513C (%o)
TOC (%)
TN (%)
C/N

515N (%o)
N (%)
TOC (%)
513C (%o)
C/N

Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Eastern Himalaya (Kosi)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)

0.44
-0.27
0.26
0.05
0.46
-0.44
0.28
-0.26
0.07
0.51
-0.41
-0.41
0.27
0.14
-0.17
0.11
0.11
-0.03
-0.02
-0.18
-0.09
0.08
0.05
-0.05
0.20
-0.19
0.18
0.10
-0.07
-0.27
-0.24
-0.14
0.12
0.03
-0.26
-0.24
0.15
-0.14
0.08
-0.23
-0.18
-0.16
0.05
0.02
-0.30
-0.19
-0.19
0.08

0.20
0.08
0.07
0.00
0.21
0.19
0.08
0.07
0.00
0.26
0.17
0.17
0.07
0.02
0.03
0.01
0.01
0.00
0.00
0.03
0.01
0.01
0.00
0.00
0.04
0.04
0.03
0.01
0.01
0.07
0.06
0.02
0.01
0.00
0.07
0.06
0.02
0.02
0.01
0.05
0.03
0.03
0.00
0.00
0.09
0.04
0.03
0.01



Soil Temperature (K)

Surface Temperature Annual (K)
Surface Temperature Annual (K)
Surface Temperature Annual (K)
Surface Temperature Annual (K)
Surface Temperature Annual (K)

Surface Temperature JJA (K)
Surface Temperature JJA (K)
Surface Temperature JJA (K)
Surface Temperature JJA (K)
Surface Temperature JJA (K)

515N (%o)
C/N

N (%)
513C (%o)
TOC (%)
515N (%o)
C/N

TN (%)
515N (%o)
TOC (%)
513C (%o)

Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)
Western Himalaya (Karnali)

0.06
-0.12
-0.07
-0.07
-0.05

0.01
-0.14

0.10

0.06
-0.01

0.00

0.00
0.01
0.00
0.00
0.00
0.00
0.02
0.01
0.00
0.00
0.00



Driver
Precipitation Annual (mm/m)
Precipitation MAM (mm/m)
Surface Temperature JJA (K)
Soil Temperature (K)

Soil Moisture (m3/m3)

Surface Temperature Annual (K)
Elevation (m)

Precipitation MAM (mm/m)
Soil Temperature (K)
Precipitation Annual (mm/m)
Elevation (m)

Soil Moisture (m3/m3)

Surface Temperature Annual (K)
Surface Temperature JJA (K)
Precipitation MAM (mm/m)
Soil Temperature (K)
Precipitation Annual (mm/m)
Soil Moisture (m3/m3)

Surface Temperature Annual (K)
Surface Temperature JJA (K)
Elevation (m)

Soil Moisture (m3/m3)
Elevation (m)

Precipitation Annual (mm/m)
Surface Temperature JJA (K)
Precipitation MAM (mm/m)
Soil Temperature (K)

Surface Temperature Annual (K)
Precipitation Annual (mm/m)
Precipitation MAM (mm/m)
Surface Temperature JJA (K)
Soil Temperature (K)

Surface Temperature Annual (K)
Soil Moisture (m3/m3)
Elevation (m)

Precipitation MAM (mm/m)
Precipitation Annual (mm/m)
Soil Temperature (K)

Soil Moisture (m3/m3)

Surface Temperature JJA (K)
Elevation (m)

Surface Temperature Annual (K)
Surface Temperature JJA (K)
Soil Temperature (K)

Surface Temperature Annual (K)
Soil Moisture (m3/m3)

Target
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N
C/N

Genus
Abies
Abies
Abies
Abies
Abies
Abies
Abies
Dung
Dung
Dung
Dung
Dung
Dung
Dung
GrassC3
GrassC3
GrassC3
GrassC3
GrassC3
GrassC3
GrassC3
Grass C4
Grass C4
Grass C4
Grass C4
Grass C4
Grass C4
Grass C4
Juniperus
Juniperus
Juniperus
Juniperus
Juniperus
Juniperus
Juniperus
Pinus
Pinus
Pinus
Pinus
Pinus
Pinus
Pinus
Rhododendron
Rhododendron
Rhododendron
Rhododendron

Correlation
(Genus)
-0.90
-0.82
0.72
0.69
0.59
0.51
-0.24
0.53
0.53
0.49
-0.47
0.44
0.25
-0.08
0.68
0.64
0.62
0.61
0.55
0.35
0.00
-0.36
0.34
-0.33
-0.33
-0.32
-0.32
-0.31
-0.81
-0.75
0.41
-0.05
0.03
0.02
0.01
-0.44
-0.38
0.35
0.33
0.26
0.19
0.16
0.60
0.58
0.56
0.56

R-squared
0.81
0.67
0.51
0.48
0.35
0.26
0.06
0.28
0.28
0.24
0.22
0.20
0.06
0.01
0.47
0.41
0.38
0.37
0.30
0.12
0.00
0.13
0.12
0.11
0.11
0.10
0.10
0.10
0.65
0.56
0.17
0.00
0.00
0.00
0.00
0.19
0.15
0.12
0.11
0.07
0.04
0.03
0.35
0.33
0.32
0.31



Precipitation MAM (mm/m)
Precipitation Annual (mm/m)
Elevation (m)

Precipitation MAM (mm/m)
Elevation (m)

Precipitation MAM (mm/m)
Precipitation Annual (mm/m)
Precipitation Annual (mm/m)
Precipitation MAM (mm/m)
Precipitation MAM (mm/m)
Surface Temperature JJA (K)
Surface Temperature Annual (K)
Soil Moisture (m3/m3)

Soil Temperature (K)
Elevation (m)

Soil Temperature (K)
Precipitation MAM (mm/m)
Soil Temperature (K)

Surface Temperature Annual (K)
Precipitation Annual (mm/m)
Soil Moisture (m3/m3)

Surface Temperature JJA (K)
Soil Temperature (K)

Soil Moisture (m3/m3)
Precipitation Annual (mm/m)
Surface Temperature Annual (K)
Surface Temperature JJA (K)
Elevation (m)

Precipitation MAM (mm/m)
Precipitation Annual (mm/m)
Soil Moisture (m3/m3)

Surface Temperature JJA (K)
Elevation (m)

Surface Temperature Annual (K)
Precipitation MAM (mm/m)
Surface Temperature JJA (K)
Soil Moisture (m3/m3)

Surface Temperature Annual (K)
Soil Temperature (K)
Elevation (m)

Precipitation Annual (mm/m)
Surface Temperature JJA (K)
Surface Temperature Annual (K)
Soil Moisture (m3/m3)

Soil Temperature (K)
Elevation (m)

Surface Temperature JJA (K)
Soil Moisture (m3/m3)

C/N

C/N

C/N

TN (%)
N (%)
TN (%)
N (%)
TN (%)
N (%)
TN (%)
N (%)
TN (%)
N (%)
TN (%)
N (%)
TN (%)
N (%)
TN (%)
N (%)
TN (%)
N (%)
TN (%)
N (%)
TN (%)
N (%)
TN (%)
N (%)
TN (%)
N (%)
TN (%)
N (%)
TN (%)
N (%)
TN (%)
N (%)
TN (%)
N (%)
TN (%)
N (%)
TN (%)
N (%)
TN (%)
N (%)
TN (%)
N (%)
TN (%)
N (%)
TN (%)

Rhododendron
Rhododendron
Rhododendron
Abies

Dung

Pinus

Abies
Juniperus
Grass C3
Rhododendron
Abies

Abies

Abies

Grass C4

Abies

Abies

Dung

Dung

Dung

Dung

Dung

Dung

Grass C3
GrassC3

Grass C3
GrassC3

Grass C3
GrassC3
Grass C4

Grass C4
Grass C4

Grass C4
Grass C4

Grass C4
Juniperus
Juniperus
Juniperus
Juniperus
Juniperus
Juniperus
Pinus

Pinus

Pinus

Pinus

Pinus

Pinus
Rhododendron
Rhododendron

-0.53
-0.48
-0.28

0.91

0.94

0.92

0.95

0.85
-0.96

0.90
-0.93
-0.81
-0.79
-0.24
-0.04
-0.82
-0.71
-0.84
-0.74
-0.73
-0.68
-0.39
-0.95
-0.92
-0.92
-0.88
-0.52

0.21
-0.21
-0.20
-0.18

0.18
-0.11

0.03

0.82
-0.52
-0.29
-0.25
-0.13

0.10

0.82
-0.77
-0.64
-0.62
-0.57
-0.35
-0.88
-0.84

0.28
0.23
0.08
0.82
0.88
0.84
0.91
0.72
0.93
0.81
0.87
0.66
0.63
0.06
0.00
0.67
0.51
0.70
0.55
0.54
0.47
0.15
0.90
0.85
0.85
0.77
0.27
0.05
0.05
0.04
0.03
0.03
0.01
0.00
0.67
0.27
0.08
0.06
0.02
0.01
0.68
0.59
0.41
0.39
0.33
0.12
0.77
0.70



Surface Temperature Annual (K)
Soil Temperature (K)
Precipitation Annual (mm/m)
Elevation (m)

Surface Temperature JJA (K)
Precipitation MAM (mm/m)
Soil Temperature (K)
Precipitation Annual (mm/m)
Precipitation MAM (mm/m)
Elevation (m)

Surface Temperature Annual (K)
Soil Moisture (m3/m3)
Elevation (m)

Precipitation Annual (mm/m)
Precipitation MAM (mm/m)
Surface Temperature JJA (K)
Surface Temperature Annual (K)
Elevation (m)

Soil Temperature (K)

Surface Temperature JJA (K)
Precipitation Annual (mm/m)
Precipitation MAM (mm/m)
Soil Moisture (m3/m3)

Soil Temperature (K)
Elevation (m)

Precipitation Annual (mm/m)
Soil Moisture (m3/m3)

Surface Temperature JJA (K)
Surface Temperature Annual (K)
Precipitation Annual (mm/m)
Soil Moisture (m3/m3)

Soil Temperature (K)

Surface Temperature Annual (K)
Elevation (m)

Surface Temperature JJA (K)
Soil Temperature (K)

Surface Temperature Annual (K)
Elevation (m)

Precipitation Annual (mm/m)
Precipitation MAM (mm/m)
Soil Moisture (m3/m3)
Precipitation MAM (mm/m)
Soil Moisture (m3/m3)

Soil Temperature (K)

Surface Temperature JJA (K)
Elevation (m)

Surface Temperature Annual (K)
Soil Temperature (K)

N (%)
TN (%)

N (%)

TN (%)

TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)
TOC (%)

Rhododendron
Rhododendron
Rhododendron
Rhododendron
Juniperus
Grass C4

Abies

Pinus

Grass C3
Rhododendron
Dung

Abies

Abies

Abies

Abies

Abies

Abies

Dung

Dung

Dung

Dung

Dung

Dung

GrassC3

Grass C3
GrassC3

Grass C3
GrassC3

Grass C3

Grass C4
Grass C4

Grass C4
Grass C4

Grass C4
Grass C4
Juniperus
Juniperus
Juniperus
Juniperus
Juniperus
Juniperus
Pinus

Pinus

Pinus

Pinus

Pinus

Pinus
Rhododendron

-0.83
-0.81
0.79
0.53
0.60
-0.94
0.71
0.25
-0.22
-0.35
-0.49
0.63
-0.48
-0.42
-0.41
0.30
0.18
0.46
-0.32
-0.28
-0.14
-0.14
-0.12
-0.17
-0.16
-0.14
-0.13
-0.12
-0.09
-0.94
-0.93
-0.83
-0.77
0.68
-0.67
0.50
0.41
-0.37
-0.33
-0.22
-0.04
0.20
0.09
0.09
-0.06
-0.05
0.02
0.24

0.70
0.65
0.63
0.28
0.36
0.89
0.51
0.06
0.05
0.12
0.24
0.39
0.23
0.17
0.17
0.09
0.03
0.21
0.10
0.08
0.02
0.02
0.02
0.03
0.03
0.02
0.02
0.01
0.01
0.88
0.87
0.68
0.59
0.46
0.45
0.25
0.17
0.13
0.11
0.05
0.00
0.04
0.01
0.01
0.00
0.00
0.00
0.06



Surface Temperature Annual (K) TOC (%)
Surface Temperature JJA (K) TOC (%)
Soil Moisture (m3/m3) TOC (%)
Precipitation Annual (mm/m)  TOC (%)
Precipitation MAM (mm/m) TOC (%)

Elevation (m) 613C (%o)
Surface Temperature JJA (K) 613C (%o)
Elevation (m) 613C (%o)
Soil Moisture (m3/m3) 613C (%o)
Soil Temperature (K) 613C (%o)

Surface Temperature Annual (K) 613C (%)
Precipitation MAM (mm/m) 613C (%o)
Surface Temperature JJA (K) 613C (%o)
Precipitation Annual (mm/m)  813C (%o)
Surface Temperature Annual (K) 613C (%)

Elevation (m) 613C (%o)
Soil Temperature (K) 613C (%o)
Soil Moisture (m3/m3) 613C (%o)
Surface Temperature JJA (K) 613C (%o)
Elevation (m) 613C (%o)
Soil Temperature (K) 613C (%o)

Precipitation MAM (mm/m) 613C (%o)
Precipitation Annual (mm/m)  §13C (%)
Soil Moisture (m3/m3) 613C (%o)
Surface Temperature JJA (K) 613C (%o)
Surface Temperature Annual (K) 613C (%)
Soil Temperature (K) 613C (%o)
Soil Moisture (m3/m3) 613C (%o)
Precipitation MAM (mm/m) 613C (%o)
Precipitation Annual (mm/m)  813C (%o)
Soil Moisture (m3/m3) 613C (%o)
Precipitation Annual (mm/m)  813C (%o)
Precipitation MAM (mm/m) 613C (%o)
Elevation (m) 613C (%o)
Surface Temperature JJA (K) 613C (%o)
Surface Temperature Annual (K) 613C (%)
Soil Temperature (K) 613C (%o)
Soil Moisture (m3/m3) 613C (%o)
Surface Temperature Annual (K) 613C (%)
Surface Temperature JJA (K) 613C (%o)
Precipitation MAM (mm/m) 613C (%)
Precipitation Annual (mm/m)  813C (%o)
Surface Temperature Annual (K) 613C (%)
Precipitation Annual (mm/m)  813C (%o)
Precipitation MAM (mm/m) 613C (%o)
Elevation (m) 613C (%o)
Soil Temperature (K) 613C (%o)
Soil Moisture (m3/m3) 613C (%o)

Rhododendron
Rhododendron
Rhododendron
Rhododendron
Rhododendron
Juniperus
Pinus

GrassC3
Rhododendron
Grass C4

Dung

Abies

Abies

Abies

Abies

Abies

Abies

Abies

Dung

Dung

Dung

Dung

Dung

Dung

Grass C3
GrassC3

Grass C3
GrassC3

Grass C3
GrassC3
Grass C4

Grass C4
Grass C4

Grass C4
Grass C4

Grass C4
Juniperus
Juniperus
Juniperus
Juniperus
Juniperus
Juniperus
Pinus

Pinus

Pinus

Pinus

Pinus

Pinus

0.20
0.19
0.13
-0.12
-0.11
0.59
0.53
-0.68
-0.40
0.46
0.83
0.79
-0.59
0.79
-0.53
-0.29
-0.28
-0.26
0.70
-0.58
0.45
0.31
0.30
0.27
0.51
0.50
0.32
0.29
0.28
0.25
0.40
0.36
0.33
0.27
-0.25
-0.14
-0.53
-0.34
-0.19
-0.17
-0.13
-0.10
0.47
-0.44
-0.40
0.17
-0.10
0.01

0.04
0.04
0.02
0.01
0.01
0.35
0.28
0.46
0.16
0.21
0.68
0.63
0.35
0.62
0.28
0.09
0.08
0.07
0.49
0.34
0.20
0.10
0.09
0.07
0.27
0.25
0.10
0.08
0.08
0.06
0.16
0.13
0.11
0.07
0.06
0.02
0.28
0.12
0.04
0.03
0.02
0.01
0.22
0.20
0.16
0.03
0.01
0.00



Soil Temperature (K)
Elevation (m)

Surface Temperature Annual (K)
Surface Temperature JJA (K)
Precipitation MAM (mm/m)
Precipitation Annual (mm/m)
Precipitation MAM (mm/m)
Surface Temperature Annual (K)
Soil Temperature (K)
Precipitation MAM (mm/m)
Precipitation Annual (mm/m)
Surface Temperature JJA (K)
Elevation (m)

Precipitation Annual (mm/m)
Precipitation MAM (mm/m)
Soil Temperature (K)

Surface Temperature Annual (K)
Soil Moisture (m3/m3)
Elevation (m)

Soil Temperature (K)
Elevation (m)

Precipitation MAM (mm/m)
Surface Temperature JJA (K)
Precipitation Annual (mm/m)
Soil Moisture (m3/m3)

Surface Temperature JJA (K)
Precipitation Annual (mm/m)
Soil Moisture (m3/m3)
Precipitation MAM (mm/m)
Soil Temperature (K)

Surface Temperature Annual (K)
Soil Moisture (m3/m3)
Precipitation MAM (mm/m)
Precipitation Annual (mm/m)
Surface Temperature Annual (K)
Elevation (m)

Surface Temperature JJA (K)
Precipitation MAM (mm/m)
Surface Temperature JJA (K)
Soil Moisture (m3/m3)

Surface Temperature Annual (K)
Soil Temperature (K)
Elevation (m)

Surface Temperature JJA (K)
Precipitation Annual (mm/m)
Soil Moisture (m3/m3)

Surface Temperature Annual (K)
Soil Temperature (K)

§13C (%o)
513C (%o)
§13C (%o)
513C (%o)
§13C (%o)
513C (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)

Rhododendron
Rhododendron
Rhododendron
Rhododendron
Rhododendron
Rhododendron
Pinus

Dung

Grass C4

Abies

Abies

Abies

Grass C3
Juniperus
Rhododendron
Abies

Abies

Abies

Abies

Dung

Dung

Dung

Dung

Dung

Dung

GrassC3

Grass C3
GrassC3

Grass C3
GrassC3

Grass C3

Grass C4
Grass C4

Grass C4
Grass C4

Grass C4
Grass C4
Juniperus
Juniperus
Juniperus
Juniperus
Juniperus
Juniperus
Pinus

Pinus

Pinus

Pinus

Pinus

-0.38
0.35
-0.18
-0.17
0.08
-0.03
-0.79
-0.91
0.74
-0.80
-0.92
0.82
0.84
-0.84
-0.85
0.72
0.68
0.64
0.02
-0.79
0.77
-0.72
-0.70
-0.69
-0.67
-0.62
0.44
0.39
0.28
0.28
-0.05
0.65
0.59
0.57
0.40
-0.33
0.15
-0.82
0.37
0.27
0.19
0.17
0.04
0.71
-0.71
0.64
0.60
0.58

0.15
0.12
0.03
0.03
0.01
0.00
0.63
0.83
0.55
0.64
0.85
0.67
0.70
0.70
0.73
0.52
0.46
0.41
0.00
0.62
0.59
0.51
0.49
0.48
0.45
0.39
0.19
0.15
0.08
0.08
0.00
0.42
0.34
0.32
0.16
0.11
0.02
0.68
0.13
0.07
0.04
0.03
0.00
0.51
0.50
0.40
0.36
0.33



Elevation (m)

Precipitation Annual (mm/m)
Surface Temperature JJA (K)
Surface Temperature Annual (K)
Soil Temperature (K)

Soil Moisture (m3/m3)
Elevation (m)

515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)
515N (%o)

Pinus

Rhododendron
Rhododendron
Rhododendron
Rhododendron
Rhododendron
Rhododendron

0.15
-0.84
0.82
0.74
0.71
0.63
-0.34

0.02
0.70
0.67
0.54
0.50
0.40
0.11



