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Abstract: In this study, there were 163 selected sampling sites with a total of 489 sampling plots in the grass-
land of Qinghai Lake Basin. And the spatial distribution characteristics of soil total carbon (TC) , soil organic
carbon (SOC) , total nitrogen (TN) content and density ¢ TCD, SOCD and TND ) in different grassland
types were studied by means of field sampling and experimental analysis, mathematical statistics and spatial
analysis methods. Results showed that the soil average TC content in the 0-10 cm, 10-20 cm and 20-30 cm
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layers were 5.60%, 4.72% and 4.30%, respectively. Corresponding SOC content averaged 4.40%,
3.70%, and 3.34%; TN content were 0.46%, 0.37%, and 0.30%. The average values of TCD in the cor-
responding soil layers were 5. 75 kg-m ?, 6.07 kg-m “ and 6.01 kg-m *, respectively. The average values of
SOCD were 4.53 kg-m ™ *, 4.75 kg*m * and 4. 67 kg-m *, respectively. The average values of TND were
0.46 kg'm™*, 0.46 kg-m~* and 0. 42 kg-m™7, respectively. Alpine meadow soils exhibited the highest carbon
and nitrogen contents, whereas alpine desert soils showed the lowest. Spatially, the content and density of soil
TC, SOC and TN were lower in the northwestern of the basin, on the northern shore of Qinghai Lake, in the
headwaters of Buha river and Shaliu river, and higher in the middle reaches of all rivers. Soil cumulative SOC
and TN contents and densities in the 0-30 cm depths were collectively influenced by annual mean precipitation,

vegetation coverage, and ecosystem gross primary productivity.
Key words: Soil carbon and nitrogen content; Soil carbon and nitrogen density; Spatial distribution; Qinghai

Lake Basin
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Fig. 1 Location of the Qinghai Lake Basin and distribution of sampling plots
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Table 1 Descriptive statistics of soil total carbon, organic carbon and total nitrogen content
+ )2 fe/MiE SEPN:] T3 brif 2 A5 R
Depths/cm Minimum/%  Maximum/ % Mean/%  Standard deviation — Coefficient of variation

EX U 0~10 1.47 21.20 5.60 3.08 54.97
Total carbon 10~20 1.60 14.60 4.72 2.14 45.38
content 20~30 1.41 15.67 4.30 1.93 44.88
0~30C 27 Accumulate) 4.75 50.39 14.62 6.80 46.54
EERIRT Sl 0~10 1.38 16.10 4.40 2.38 53.94
Soil organic 10~20 1.31 11.43 3.70 1.68 45.25
carbon content 20~30 1.20 12.70 3.34 1.52 45.60
0~30C 27 Accumulate) 3.99 38.79 11.45 5.31 46.34
B s 0~10 0.10 1.88 0.46 0.28 60.84
Total nitrogen 10~20 0.08 1.24 0.37 0.20 54.45
content 20~30 0.07 1.19 0.30 0.17 56.08
0~30C 27 Accumulate) 0.26 3.88 1.13 0.62 54.88

T VAR 9 S R b - B 4 R B (T CDD AL AL
Bk % & (SOCDO il ik P Ge 1145 R s (R 2), 0~
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H120~30 cm {9 SOCD 72 4k 115 Hil 43 51}y 1. 88~9. 66
kgem ?,2.30~11.28 kg-m *#12.08~11.49 kg-m 2,
S E AR R M 4. 53 kgem %, 4.75 kgem 2 F1 4. 67
kg-m ?. 0~30 cm - 3 4> B A1 AT HL K R A% A

8.41~40.13 kg-m 2l 7.05~31.80 kg-m *[a] %%
flo, H R B Y E g0 5y 17.84 kgem *
13.95 kg-mfzo 0~10 cm, 10~20 cm #1 20~30 cm
43 4 AU B CTNDD 22 A3 Fil 43 3 24 0. 18~1. 07
kg-m *,0.14~1.32 kg-m *F10.13~1.26 kg m 7,
S ME AR K A 0.46 kgem 2, 0.46 kgem > Fl 0. 42
kgem 2(F2), 2B +3E TND B + )2 % 3 5 9 5 1
TG N . 0~30 em 43 4 R B E AR
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Table 2 Descriptive statistics of soil total carbon, organic carbon and total nitrogen density
bz A RAE pan JE RERE
Depths/cm Mlmmuj?/ Maxunu}';l/ Mean/Ckg-m ™) SlarAlda.rd (,oeffl.meAnl of

(kg-m ) (kg=m ) deviation variation
R 0~10 2.12 12.27 5.75 1.43 24.77
Total carbon 10~20 2.83 14.11 6.07 1.52 25.01
density 20~30 2.44 14.26 6.01 1.75 29.12
0~30C & Accumulate) 8.41 40.13 17.84 4.20 23.55
AL B 0~10 1.88 9.66 4.53 1.06 23.48
Soil organic 10~20 2.30 11.28 4.75 1.12 23.50
carbon density 20~30 2.08 11.49 4.67 1.36 29.20
0~30C & Accumulate) 7.05 31.88 13.95 3.10 22.25
A 0~10 0.18 1.07 0.46 0.14 30.92
Total nitrogen 10~20 0.14 1.32 0.46 0.15 33.06
density 20~30 0.13 1.26 0.42 0.17 40.41
0~30C & Accumulate) 0.46 3.37 1.34 0.42 31.19
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Fig. 2 Characteristics of soil total carbon content and density among grassland types in the Qinghai L.ake Basin
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Fig. 3 Characteristics of soil organic carbon content and density among grassland types in the Qinghai Lake Basin
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Fig.4 Characteristics of soil total nitrogen content and density among grassland types in the Qinghai Lake Basin
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Fig.5 Spatial distributions of soil total carbon content in different depths in grasslands of the Qinghai Lake Basin
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Fig. 6 Spatial distributions of soil organic carbon content in different depths in grasslands of the Qinghai Lake Basin
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Fig.7 Spatial distributions of soil total nitrogen content in different depths in grasslands of the Qinghai Lake Basin
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Fig. 8 Spatial distributions of soil total carbon density in different depths in grasslands of the Qinghai Lake Basin
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Fig.9 Spatial distributions of soil organic carbon density in different depths in grasslands of the Qinghai Lake Basin
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Fig. 10 Spatial distributions of soil total nitrogen density in different depths in grasslands of the Qinghai Lake Basin
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Table 3 Correlations between cumulative average density

of soil total carbon, organic carbon and total nitrogen in 0-30 cm

depths and environmental variables in grasslands of the Qinghai Lake Basin

MAT MAP FVC NPP GPP Lon Lat EL
TCD 0.23" 0.04 0.07 0.15 0.16" 0.16" —0.20" —0.26™"
SOCD 0.13 0.17° 0.19° 0.19° 0.20 0.24" —0.11 —0.17"
TND 0.08 0.36"" 0.42"" 0.347" 0.35"" 0.40"" —0.17 —0.14

T TCD R A % s SOCD R A7 HLAKk % 2 3 TND R + E R B s MAT F0R 245731 s MAP 2R 2487 B K
It FVC KRR 24 B B0 36 12 5 GPP R 4R 3 B 947 J1 s NPP 3RoR AR 3 9 A2 77 U s Lon RAR & i 5 Lat Ron 46 s EL &

IRHFIR . R IRAE 0. 001 7K E A i 3 5+ FRAE 0. 01 7K ARt

2R RAE 0. 05K I i 2

Note: TCD is soil total carbon density, SOCD is soil organic carbon density, TND is soil total nitrogen density, MAT is multi-year average

temperature, MAP is multi-year average precipitation, FVC is multi
primary productivity, NPP is multi-year average net primary productiv

-year average [ractional vegetation cover, GPP is multi-year average gross
ity, Lon is longitude, Lat is latitude, EL is elevation. *** indicates that it is

extremely significant at the 0. 001 level; ** is extremely significant at the 0. 01 level; * is significant at the 0. 05 level



214

= o ¥ #

o534 5

TC
SOC 100
™ 0.75

MAP o oz oz a0 . -0.25
FVC Lo ”“ﬂ . -0.00

NP o oo o —0.25

MAT o 0.50

GPP oz oz s

-0.50

Lon i 28 o

Lat s - ~1.00
- i B
28 E % g > 25554

E11 FE#HREEH30cm TELKR . GHIHRMNEER

REHNEESEEFHHEXXR
Fig. 11 Correlations between cumulative average content of
soil total carbon, organic carbon and total nitrogen in 0-30 cm

depths and environmental variables in grasslands of the
Qinghai Lake Basin

T TCERR H A s SOC Fum + A DLW s TN R H IR %
MAT R Z AT MAP 2R ZAE TV BoR i  FVC KRR Z
AR KRBT 36 5 s GPP KR Z4FF- 1 B 442 J1 sNPP KR £
AR B PR 77T Lon RoR A Lat F/m 8 B2 EL RR 1K
#R R IRTE 0. 001 K P Bt 35 5+ 3RR 78 0. 01 K P BBt 35 5+ 3%
FRAE 0. 05K b 3%
Note: TC is total soil carbon, SOC is soil organic carbon, TN is total
soil nitrogen, MAT is multi-year average temperature, MAP is
multi-year average precipitation, FVC is multi-year average frac-
tional vegetation cover, GPP is multi-year average gross primary pro-
ductivity, NPP is multi-year average net primary productivity, Lon is
longitude, Lat is latitude, EL is elevation. *** indicates that it is
extremely significant at the 0. 001 level; ** is extremely significant at

the 0. 01 level; * is significant at the 0. 05 level
Ay
4 i

CL) T 6 ) U B B 4 0~ 30 em 38 Fl P 4 98 3k &L
TR NHBESMEZ MRS TREHE . Kb
FE B ] 13 TC,SOC, TN, TND,SOCD % & , 55 %€
FL 45 SOCD 8 1 , 2 J8 e Wi L & 1t S Moo )
PRI, i S ) 0 b 2 AR B RUK O 1
EER,

(27 V6 T8 9 3 - HE e 1 & ik B % 3 T U B
A0 LT U A R K i VAR R XA o A T AR DA T
MY e it Ay AR 2 0 T B X A, A
SR G A A I S M

(37 96 ) 0 - HE e 1 & it R B2 M B a6
JEE R I K o 1 RO R ) T i R B 2 AT

WO R RGO KR 2 B B R
S 2 AR T AR R

(1] /B d , ol b A0 X0 45 A ) ek Al o A ) A L e e

(2]

[4]

(6]

[7]

[8]

EAF R AL A TR AR [T]. A E R HBRORE A, 2024, 54
(11):3421-3432

FENG X, DAI G, LIU T, , et al. Understanding the mecha-
nisms and potential pathways of soil carbon sequestration from
the biogeochemistry perspective[ J]. Scientia Sinica ( Terrae) ,
2024,54(11):3421-3432

SEALEE . LA Y 2 R b Bl £ T R g i LT
B HEAR,2022,59(1):1-9

CAI Z C. The role of soil in the formation of plant biodiversity
and its research significance[J]. Acta Pedologica Sinica, 2022,
59(1):1-9

IR AR VR, A R A R T I 2 R R
Ji e 9 B M AN R 3 e R SR (7). BH 24 4R, 2025, 33
(1):125-135

LV W D, DONG Q M, SUN C C, et al. Effects of warm-
season grazing of yaks and Tibetan sheep on carbon and nitro-
gen in different components of alpine grassland on the Qinghai-
Tibet Plateau [J]. Grassland Journal ,2025,33 (1):125-135
VAN GROENIGEN K J, QI X, OSENBERG C W, et al.
Faster decomposition under increased atmospheric CO » limits
soil carbon storage[J]. Science (New York,N. Y.),2014, 344
(6183 :508-509

TR, B, AME, S5 R0 S ARUMROOY - A BILR ik i R
AR E 1], BB AR, 2015,35(16):5421-5429

WANG D,GENG Z C,SHE D, et al. Soil organic carbon stor-
age and vertical distribution of carbon and nitrogen across differ-
ent forest types in the Qinling Mountains [J].
Sinica,2015,35(16) : 5421-5429

AR AT B s, A Bl i T R R SR X AN T
R Ir 2 agma (1], o R A4 4R, 2009, 31(6) : 80-87
ZOULN,ZHOU Z Y,YAN S Y, et al. Response of soil nutrients

Acta Ecologica

to different land utilization types in alpine meadow in Maqu[J].
Chinese Journal of Grassland, 2009, 31(6) :80-87

T kAR, EALGE, A IR T SO AR A AR B AR A L e
FUBE T R R AR AR [T ML AR S T, 2024, 48 (7D ¢
943-954

WANG Y,ZHANG Q Z, WANG C K, et al. Effects of resto-
ration methods on the stoichiometric characteristics of carbon,
nitrogen and phosphorus in forest soils in eastern Northeast
China [J]. Plant Ecology, 2024,48(7):943-954

PR ZE bR BT, AR LI VI B 0T R AR bR L e
fift et A3 A R iE S FCSE A R R (T]. R R AR 5441, 2023, 37C6)
180-186,193

ZHONG JJ,LIL,WEI S G, et al. Distribution characteristics
and influencing factors of soil carbon, nitrogen and phosphorus

storage in karst forest in the Lijiang River Basin[J]. Journal of



513

OO AR A5« 7 TR I AL S S R ik R S [R] A R i AT 5T

215

[10

[11

[12

[13

]

]

]

]

[

[

[}

[}

Soil and Water Conservation, 2023,37(6):180-186,193
FE/NFY ATTRY, B84, 55 . B3 L0 [a) 9 240 3 780 2% AR g
AT B A A2 EUk A S AR AE (D). K L ARER 5, 2022, 29(4)
83-88

XIONG X L,REN Y B, LV M K, et al. Distribution charac-
teristics of soil organic carbon and total nitrogen storage in typi-
cal forest soils at different altitudes in Wuyishan Mountain[J].
Research of Soil and Water Conservation, 2022,29(4) : 83-88
SRR, R, b, A SRR AR A LR 2 BE Y
M EFE[T]. AR, 2024,43(3):895-903

ZHANG J Y, WU P X,BU Y K, et al. Influencing factors of
soil organic carbon density in Pinus tabulaeformis aerial seeding
forest [J]. Journal of Ecology,2024,43 (3):895-903

JEL A PN IA, S e A U AN I 2 5 15 b -
B RO 5k B AR~ R R AE A s [T ], RO, 2024, 32
(2):462-469

ZHOU L,SUN Z J,NIE T T, et al. Effects of litter additions
on soil carbon, nitrogen and phosphorus contents and their stoi-
chiometric characteristics in sagebrush desert grassland [J].
Acta Agrestia Sinica, 2024, 32(2) :462-469

T VR AT BT A Tk R AL O vk
WEgEE R (7). ol TR 2R, 2024,40(16) - 1-11

WANG L, GAO Y, SHEN Z. Research progress on assess-
ment methods of farmland soil carbon storage under the back-
ground of climate change [J]. Acta Agricultural Engineering
Science, 2024,40(16):1-11

PEI H, MIAO Y, LIANG A N, et al. Improving cropland soil
water management to promote soil organic carbon increase
through organic material returning in cold black soil areas [J].
Agriculture,, Ecosystems &. Environment, 2025, 382: 109470
R G, X e S IR B L gk S B R S 18] A
FEAE SR IR LT). P DK b B, 2018,16(2) : 7379
LIU P W, GAO P, LIU X H, et al. Spatial distribution and
influential factors of soil carbon and nitrogen in Dagangshan
Watershed [ J].
16(2):73-79
SRR T IR L, ST AR L i A [ R R R R R
AR B R AR AR [T ] AR IR B AR A, 2022, 31(5) ¢
875-884

ZHANG HY,SUN S C,WU Y Z,et al. Distribution character-

Science of Soil and Water Conservation, 2018,

istics of soil water, carbon and nitrogen under different vegeta-
tion densities in Loess Plateau[J]. Ecology and Environmental
Sciences, 2022,31(5):875-884

BULEL, e, A A VY R DX R T AR A A T
RSN /N B8 R HERR A AR AE [T ] 1 09,2012,44(3)
421-428

LIAO H K,LONG J,LIJ,et al. Distribution characteristics of
soil carbon and nitrogen under different vegetation types in
micro-habitats of karst dry-hot valley region of south western
ChinalJ]. Soils,2012,44(3):421-428

B IS R 1 N W /R e ol e 8 < el 162 e
FRIE SR IN 2R [T]. AR A5 2441, 2024, 44(12) - 5246-5258

[18

[}

[19]

[20]

[21]

[22]

[25]

[26]

LIS Z, YUAN Z Q, LIN L, et al. Spatial distribution charac-
teristics and influencing factors of soil carbon and nitrogen in
frozen soil area of river source [J]. Ecology, 2024, 44 (12) :
5246-5258

LGSO RS SR W N 1 R VIR N o Wik i
T RS RE B L s ) 78 S S HE R R [T ] AR A MOl 2
Fi,2024,52(11):132-144

TONG G P,YANG M T,DU F F,et al. Spatial variability of
organic carbon, total nitrogen mass fraction, and carbon to nitro-
gen mass ratio and their influencing factors in Qingliangfeng[J].
Journal of Northeast Forestry University, 2024, 52 (11) :
132-144

WAL, 30T, BREE, % TR0 EUR [ AR B A K
Hewe R B ARSI R AR L)), AR AR K AE
2024,52(8):110-119

YANG H,GAO W Y,LYU Q X, et al. Ecological stoichiom-
etry characteristics of carbon, nitrogen, and phosphorus in Hip-
pophae rhamnoides leaves and soil across different habitats on
the Qinghai-Tibet Plateau [J]. Journal of Northeast Forestry
University, 2024,52(8):110-119

HAE ORISR AR T LR A
25 BB FR [T, K BREEIEFE,2023,3003):163-172,187
YUAN J,CAO G C, E C Y, et al. Differences in soil carbon
and nitrogen content and influencing factors under natural
growth and human influence [J]. Study on soil and water con-
servation, 2023,30(3):163-172,187

T .3 e T i S A - MR- S ) A A AR SR SR [ D]
2N 2R, 20220 1-11

LUO S W. Study on the spatial distribution pattern of soil
carbon-nitrogen-phosphorus in alpine grassland of Qinghai-
Tibet Plateau [D]. Lanzhou:Lanzhou University,2022:1-11
CHEN H,JU P J,ZHU Q, et al. Carbon and nitrogen cycling
on the Qinghai - Tibetan Plateau[J]. Nature Reviews Earth &.
Environment, 2022,3(10):701-716

YANG T W, SUN J J, LI Y F, et al. Impact of climate-
induced water-table drawdown on carbon and nitrogen seques-
tration in a Kobresia-dominated peatland on the central Qinghai-
Tibetan Plateau [J].
2025,6:188

KOU D, YANG G B, LI, F,et al. Progressive nitrogen limita-

Communications Earth & Environment,

tion across the Tibetan alpine permafrost region [J]. Nature
Communications, 2020,11:3331

AR, LB XA RV O R R AR IR 5 L Tk
I BOK AR AR [T]. 0 AR 25274, 2024, 35(10) £ 2657~
2666

XU R F, WANG L, DENG L, et al. Characteristics of soil
carbon, nitrogen, and water of Populus cathayana plantation
along different vegetation restoration years in alpine sandy
region[J]. Chinese Journal of Applied Ecology, 2024, 35(10) :
2657-2666

TLIRZN  WRAR R AR WL A5 R 2 RE T X 5 R AR A A
FEFR LA PRI [T]. SRS, 2025,44(1):56-66



216 A - 934 %
MA JJ,CHEN Y P,MOU X M, et al. Effects of plant diversity MIN X Y, WU J,GAO C L, et al. The comparative study on
on soil organic carbon in alpine meadow in northeastern Qinghai- different pretreatment methods of soil organic carbon deter-
Xizang Plateau[ J]. Plateau Meteorology,2025,44(1):56-66 mined by elemental analyzer[ J]. Journal of Salt Lake Research,

(27] BWes SR UM BRI, 45 W Il U DX 2 e+ S 2020,28(4):64-70
BRAST AR ], P EVIR, 2022,42(4):219-228 [36] saghi . [TU5 44 28 il SR IR IR AR (D], VT 75
JIA'Y L, WU M H, WEI P J, et al. Characteristics of soil Y K2%,2021:34-35
carbon and nitrogen contents in permafrost region of the Shule SHI Y K. Paleoenvironmental evolution recorded by loess in
River Headwaters [J]. Journal of Desert Research, 2022, 42 Menyuan basin[ D]. Xining: Qinghai Normal University,2021:34-35
(4):219-228 [37) FURR AN, T 3CH, fE AR, 45 . 0k i gt R+ e
(28] WA, /N, W58, 45 . 7 U ) O A 2 P R b DX T WA AR A T AR AR T] TR,
b S HLBR J A1 AR B R R N 3R (7] S E i, 2020, 40 2024,41(3):444-455
(18):6374-6384 BAIL L,WANG W Y,DE Q L Met al. Vertical variation of
PAN R R, LT X Y, HU G R, et al. Characteristics of soil soil carbon, nitrogen, phosphorus content and ecological stoi-
organic carbon distribution and its controlling factors on hill- chiometric characteristics of typical vegetation in Qilian Moun-
slope in seasonal frozen area of Qinghai Lake Basin[J]. Acta tains [J]. Research on arid area,2024,41(3) :444-455
Ecologica Sinica, 2020,40(18) : 6374-6384 [38] 580y, fem, Ju A M, &5 . BT B S8 X -+ HEA BILAR o3 A R AE B CH
(29 JRPbIE, sl AR RS A5 . AN [ B it X 77 90 09 0 ok 7 5 IR OC R [T]. T ETE, 2023,43(3):284-294
IR s [T ], FEHLAAR L 2022,30005) :1071-1075 SHIY F,XUE X,YOU Q G,etal. Distribution characteristics of
SU H Y,ZHANG Z H,SHE Y D, et al. Effects of different soil organic carbon in Ali desert area and its relationship with soil
management measures on soil nutrients of alpine grassland in physical properties [J]. Desert of China,2023,43(3):284-294
Qinghai Lake Basin [J]. Grassland Journal, 2022, 30 (5) : [397 skykfh , L0 ZF AL, 55 . b 3B Al X = VU5 I 52 0 el v
1071-1075 FER ) R JE H A LI R R A AR B [T]. A e
[30] Wiidifdi, 2= 2r , a8/, 45 . 55 W WK 08 Bk i AR 0 I A 1 05 1t ,2022,42(14) : 5586-5592
AR [T]. FHb2E 4, 2014,22(3) :469-474 ZHANG F W, LI H Q, YI L, et al. Spatial response of topsoil
CHEN D D, LI Q, ZOU X Y, et al. How did soil organic organic carbon, total nitrogen, and total phosphor content of alpine
carbon and total nitrogen change after “grain for green” in the meadows to grassland degradation in the Sanjiangyuan National
Qinghai-lake farm [J]. Acta Agrestia Sinica, 2014, 22 (3) : Park[J]. ActaEcologica Sinica,2022,42(14) :5586-5592
469-474 [40] HUANG X T, LIU X, LIAO L Q, et al. Grazing decreases
[31] X3, A 4 7, 45 . 10 2 b o 9 0 b - Rk 1k 2 carbon storage in the Qinghai-Tibet Plateau grasslands [J].
T RHE BT (7). 78Rl 44, 2019, 32(11) : 2630-2637 Communications Earth & Environment,2025,6:198
LIU Y,CAO S K,CAO G C,et al. Comparative study on soil [41] XU L,HE N P, YU G R. Nitrogen storage in China’s terres-
carbon and nitrogen stoichiometry in two alpine wetlands of Qin- trial ecosystems [J]. Science of The Total Environment,
ghai Lake [J]. Southwest China Journal of Agricultural Sci- 2020,709:136201
ences,2019,32(11):2630-2637 [42]) EF, TR, B 500, % . L HERR SRR AE VY T 5B B2 B 25 A
[32] Weiks Wf L 36 BUX, X IE 42, 45 . B MODIS A8 9 5 806 55 75 1 SRy e R = A 7 Ak ) W) i T b E A R G T N 4
WL A B LT JB IR B, 2012, 27(5):55-60,66 (CERND & 9] 2 i W I #o s (7). AR 2527 42, 2023, 43(9) -
YOU H Y, LUO C F,LIU Z J, et al. Estimation vegetation 3582-3591
coverage based on vegetation index of MODIS data in Qinghai ZHAO W, WANG X X, YANG H T, et al. Spatio-temporal
Lake watershed [J]. Remote Sensing Information, 2012, 27 patterns of soil carbon and nitrogen characteristics along aridity
(5):55-60,66 gradients and their responses to climate change: based on long-
[33] 2200,k AR SR . 7 U U0 AT S0 AT Bk 25 R N s AR AR [T . s term field observation data of Chinese Ecosystem Research Net-
BRAF BB 2% 10,2019, 21(9):1318-1329 work[J]. Acta Ecologica Sinica, 2023,43(9):3582-3591
GAO L M,ZHANG L L. Spatiotemporal dynamics of the veg- [43] k@A A4, A EARAE . b B b i Y £ Bk 02 ) AR AT
etation coverage in Qinghai Lake basin [J]. Journal of Geo- T g s 5 A BB [T]. Hb R4, 2021,76(9) :2269-2282
Information Science,2019,21(9):1318-1329 ZHANG J H, ZHU L Q, LI G D, et al. Spatial patterns of
[34] FERIN, & A Zs #7457 I 000 I e 2% Ui B i a5 AR 4k SOC/TN content and their significance for identifying the
FRAEAFSE[T]. TR KR, 2023,46(7) :1084-1097 boundary between warm temperate and subtropical zones in
KANG L G,CAO S K,CAO G C,et al. Spatiotemporal varia- China’ s north-south transitional zone [J]. Acta Geographica
tion of land surface temperature in Qinghai lake Basin [J]. Sinica, 2021,76(9):2269-2282
Arid Land Geography,2023,46(7):1084-1097
[35] B 2 A T ASE . . 6T 762 AW (U A DL (FEptE HNEe)

ARV BT AR BT S L WETE LT ] #RIIESE, 2020,289(4) :64-70



