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Distribution of soil pits and frozen ground on the Qinghai-Tibet Plateau (The spatial distribution of

frozen ground was cited from the literature of Zou et al'®*’)
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Table 1 Correlation coefficient of each environmental factor and SOCS
o ) N WA s ViR
WHIRT MR TREOKE TRSOR ONDVI MoF B iR P dmiis . e
T R EisR R4
MR -0.35%+ 0.61%* 0.20%*% 0.79%* 0.12* -0.07 -0.01 0.08 0.01 0.04 -0.01 0.02

e #eK IR P<0. 01; *3/K P<0. 05,

0.05), HE¥EEH 5 SOCS MG, ¥4 5 SOCS
AT SN F i T A, 15230 Fh 4
BHER . B InSOCS 5 AR E AR 7 20 A i il GWR
BERIEAT LG, T R? L AR RO RIS IE Y Akaike {5 &
Y#E M (Corrected Akaike information criterion, AICc)

VERNAIR AL A BRI IR AR, [RINAT 5 R A 42
R R AICe {H fre /MY 2 A A1 D9 GWR BERL ) e 2%
BN (R 2) . ZZEILLMEN (VIF>T. 5), i
WA TR, i GWRABEL ) 28 [a] 5 [ 70 ND-
VI B | ARP R Rk AR B

%2 RFEFEERALS T GWRBIHIRIE T

Table 2 Accuracy evaluation of GWR model under different combinations of environmental variables

IR A5 R P R AlCc PG N T2 R ¥R AlCc
MAP 0.751 0.741 459. 334 MAP+Elevation Failed
MAT 0. 801 0. 766 455.070 MAT+Elevation Failed
NDVI 0.812 0.79%4 396. 729 NDVI+Elevation Failed
Slope 0.788 0.476 481. 608 Slope+Elevation Failed
MAP+MAT 0.739 0.728 476.239 MAP+MAT+Elevation Failed
MAP+NDVI 0.799 0. 791 392. 665 MAT+NDVI+Elevation Failed
MAP+Slope 0. 748 0.735 470. 639 NDVI+Slope+Elevation Failed
MAT+NDVI 0. 832 0. 824 368. 744 MAT+Slope+Elevation Failed
MAT+Slope 0. 815 0.766 478. 439 MAP+Slope+Elevation Failed
NDVI+Slope 0.816 0.797 395.967 MAP+NDVI+Elevation Failed
MAP+MAT+NDVI 0.815 0. 807 381.938 MAP+MAT+NDVI+Elevation Failed
MAP+MAT+Slope 0.732 0.718 489. 698 MAP+MAT+Slope+Elevation Failed
MAT+NDVI+Slope 0.810 0. 807 376. 649 MAP+NDVI+Slope+Elevation Failed
MAP+MAT+NDVI+Slope 0. 818 0. 808 371.194 MAT+NDVI+Slope+Elevation Failed
Elevation Failed MAP+MAT+NDVI+Slope+Elevation Failed
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11.93, 15.37 Pg(5%3) . 7EHE EH 53 L, SOCS fifi
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Fig. 3 Spatial distribution of SOCS for different depths across the seasonally frozen ground region on the Qinghai-Tibet Plateau

F3 TR EE TR L KOF Y SOC il A et 0 ~ 200 cm -4 SOCS ¥ K F 20 kg-m™; HARHE.
Table 3 Summary of estimated mean SOC stocks and stor- K+ B B+ A+ DL M 4T
ages in seasonally frozen ground on the Qinghai-Tibet Plateau SOCS 5 & . 0 ~ 200 cm F ¥ SOCS 7£ 15 ~
VR R em2 I!_fl‘E* o o, ’ P P Yk P Yl
Z(T{yzzm SOCS/S(kam ) SOC; T;/Pg E?;HZI/Z 20 kg m” Z[A] 5 WIAEES A AR A RAREE
050 o 0 70 JI Mt Gt Sk A T L RA i
0~ 100 8.25 11.93 77.61 1 # SOCS # ik , 0 ~ 200 cm 14 SOCS ¥/ T
0 ~ 200 10. 63 15.37 100. 00 5kg-m”.

Fd R VR b ORI A SOC i it A
Table 4 Summary of estimated SOC stocks and storages of different vegetation types in seasonally

frozen ground region on the Qinghai-Tibet Plateau

- SOCS/(kg-m™?) SOC i #/Pg
A EAY(10° km?)

0~30cm 0~50cm  0~100cm 0~200cm  0~30cm 0~50cm 0~100cm 0~200cm

FEN 153. 81 9.90 11.18 13. 44 17. 81 1.52 1.72 2.07 2.74
N 220. 30 9.59 11.03 13.55 17.95 2.11 2.43 2.98 3.95
LR 419. 45 7.25 8. 61 10. 63 14.19 3.04 3.61 4. 46 5.95
T FERL i 347.36 2.53 3.36 4.39 6.15 0.87 1.17 1.53 2. 14
SRS TR 266. 27 1.25 1. 64 1.83 2.85 0.33 0. 44 0. 49 0.76
3 iFie R, M b AR AR R AR AR R R R
Y, LR T B, A LR R R R
BRI S, AR RIAR K &2 52 S8 JE T SOC (R 2, i 25 JE 7S S K 7K >

B SRR P SOC 3 k22 53 19 BT ™0 W il A g 98 5 . g JE A o 30, &
TR BB , AR LB I bR AV JE SR B R ORI L A WL R 2 L 7 L SOC
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Table 5 Summary of estimated SOC stocks and storages of different soil types in seasonally frozen
ground region on the Qinghai-Tibet Plateau
— R0 ka) SOCS/(kg-m™) SOC fiit/Pg
0~30cm  0~50cm 0~100cm 0~200cm 0~30cm 0~50cm  0~100cm 0 ~200cm

FaR A 16. 05 5.65 6.71 8.25 11.12 0.09 0.11 0.13 0.18
A 14. 81 8.27 9.10 11.55 15.37 0.12 0.13 0.17 0.23
Frig 39.91 10. 82 11.84 15. 14 20.01 0.43 0.47 0. 60 0. 80
I hR e 70. 48 10. 86 12.07 14.56 19.25 0.77 0.85 1.03 1.36
s+ 22.21 7.28 8.53 11.21 14.93 0.16 0.19 0.25 0.33
USRS 23.59 8.25 10.28 12. 60 16.72 0.19 0.24 0. 30 0.39
SRS 7.22 9. 04 12. 68 15. 67 20. 68 0.07 0.09 0.11 0.15
PSR 27.10 4.87 6.96 9.37 12.56 0.13 0.19 0.25 0. 34
FRES 1 49. 46 2.20 2.70 2.80 4.10 0.11 0.13 0.14 0.20
JRAF - 41.39 0. 47 0.74 1.33 2.20 0.02 0.03 0. 06 0.09
P+ 39. 46 2.19 2.37 2.74 4.02 0.09 0.09 0.11 0.16
Bt 2.87 2.46 3.18 3.91 5.53 0.01 0.01 0.01 0.02
Wb+ 42.13 0.76 1. 09 1.35 2.23 0.03 0.05 0. 06 0.09
ARt 21. 66 2.03 2.56 2.82 4.12 0. 04 0. 06 0. 06 0.09
i+ 7.80 4.29 4.99 6.13 8.39 0.03 0. 04 0.05 0.07
Fifi + 34,22 5.12 6.33 7.86 10. 62 0.18 0.22 0.27 0.36
L 17.83 8. 44 10. 19 12. 67 16. 82 0.15 0.18 0.23 0. 30
et 2.12 12.55 14. 94 18.23 23.98 0.03 0.03 0. 04 0. 05
N 32.58 0.75 111 1.51 2.44 0.02 0. 04 0.05 0.08
IR 1.75 63 9.45 10. 08 13.48 0. 01 0.02 0.02 0.02
L 260. 67 8.29 9.73 11.97 15.91 2.16 2.54 3.12 4.15
BE L 195. 42 10. 53 12.36 14. 88 19. 66 2.06 2.42 2.91 3. 84
JERE 277. 16 2.02 2.71 3.68 5.23 0.56 0.75 1.02 1.45
W5+ 94.51 1.97 2.61 3.24 4. 66 0.19 0.25 0.31 0. 44
PR 1 8.29 2.99 3.78 3.98 5.62 0.02 0.03 0.03 0.05
JEW L 2.02 0.94 1.37 2.23 3.36 <0.01 <0.01 <0.01 0.01
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Table 6 Comparison of SOCS in permafrost and seasonally frozen ground regions under the same vegetation types in
the Qinghai-Tibet Plateau
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Table 7 RMSE and R* of SOC storages at 0 ~ 1 m under

different models
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Modelling soil organic carbon distribution in the seasonally frozen ground area
on the Qinghai-Tibet Plateau using the geographically weighted regression
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HU Guojie', ZOU Defu',

(1. State Key Laboratory of Cryospheric Science , Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences ,
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Civil Engineering , Lanzhou University of Technology , Lanzhou 730050, China)

Abstract: Soil organic carbon stocks (SOCS) in the Qinghai-Tibet Plateau have important implications for ecol-
ogy succession, while the spatial distribution of SOC data are scarce, especially in seasonally frozen ground re-
gions. Here, based on the multiple environmental variables and soil profile data (n=378), we evaluated the soil
organic carbon (SOC) pool and spatial distribution of seasonally frozen ground which down to 2 m depth on the
Qinghai-Tibet Plateau using the geographically weighted regression (GWR) approach. Our results showed that
SOCS exhibited a decreasing tread from south-eastern to the north-western, and the SOC pools were estimated to
be 15. 37 Pg in the top 2 m. The average SOC under different vegetation types showed a decreasing trend as fol-
lows: forest>shrub> alpine meadow> alpine grassland> alpine desert. Among all soil types, brown earths, cher-
nozems, and peat soils had the largest SOC, while brown pedocals, brown desert soils, grey-brown desert
soils, Aeolian soils, chisley soils, saline, frigid desert soils, cold desert soil, and cold desert soils had the small-
est SOC. Our results provided the storage, pattern, and spatial distribution of SOC in the seasonally frozen
ground area, providing a scientific basis for future studies pertain to the Earth System Models.

Key words: soil organic carbon; seasonally frozen ground; Qinghai-Tibet Plateau; geographically weighted re-

gression
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