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EEUEE SRR RS TIE

KERD B OB FEAY EXEY I B
( DFGIHE K F R0, FIGE AR M SARE S RE AL E, FREFEMEIRESASRETAETHE L LR,
HI I R4 B AR TE I S BT A 2, 810008, HIEVE T 2) H 1G4 A RBUR -J6 5 I K 2% i J5 Rl 2 5 ] R 8 & R
5T B - JE - {5 B BL 22 ST BN, 810008, T VE 775 3) 7 M4 W0 I 3l , 810008, 7 14 V5 775
4) T AR A BT Gy, 810099, T 7Y T7)

O LASE 2 R HE A T A0 1 PRI 1l B U555 2 T R AR, T ot SCHRAS A B SN (R 25 6, % TS R
RIBRAG IR T TASE, 255 R M. 14 B AE S R R 290 6.12 Pg, PRk E % 4 18.08 kg + m >, o 4ih |
T B e i (AL FE VR ) N 0.0097 Pg, F-HIBR I 25 5 24 0.03 kg - m%; Hi FAHBLERAEE N 0.0967 Pg, -4 1A 25 1
0.29 kg + m% TIEAPLEGE SR K 6.01 Pg, TR H K 17.76 kg - m%; T IEEIFA LB 54 52, 2) M
9 REHIZERT, Mt i A RF MR s 26 f)25(3.64 Pg) | i 2E R J525(0.94 Pg) | fikHIH4925(0.61 Pg) | kAR
(0.35 Pg) . HRMEFEEIE(0.33 Pe) |« IR HEFEEL R RIE(0.08 Pg) | 1L ¥ A25(0.08 Pg) | = FE R ¥ 735 (0.05 Pg) | =i JETiE
1525(0.04 Pg); M 5 KINGEXCRE, St AR EN/IMRUCH =VTIRMLIX (3.95 Pg) . 4L AR A (1.31 Pg) . AR 111X
(0.45 Pg) . TFUEMIFLIN(0.31 Pg) | JAIIE440.(0.10 Pg). 3) M\ 9 KM 28 G ik 1 2 O 76, {EK b 0 ) 288 %) s Bk 1 2 e vy
(57.37 kg » m™) , i P 5% J5 36 A9 fR AR (14.04 kg - m™) 5 AN 5 R T BE XG0 Bk 1T %6 2 R &, 5% 38 K 7 M Y B =

(24.41 kg - m?), AR A A B (14.05 kg - m™2).

KA RS ARG WA R s AR IR LR T

FESES S812

W ik R K e ) i R HE E , 4 R B A0 2R
X A A e B 2 W B A% B )T O T Y A T
AL R YA ), R R A A R G AR, d R
B IR 2 — L, ANOURHE F 2 AR S R G5
IRE, WA=y Z R ORI L ISR | K AR 55, T
HL AR [ R AR AR T A 35 AN AL A 0L
e [ X 5 i gk 1) 9F 52 0T 4R T 20 42 90 AR, A
[7] BT A0 A R e T B 3 AN ], 4% R 2 Y
o b3t R AE YR O e AR ROR AL R L 2y
JE TR AT X5, S BN 45 RAT A 3 R 4 22 5
AR s P 1,

A AT R IR AL AR, FhE EE A A
ARGz — Bl T A RM AN FEN R, 4
SMEENEES., A EIEK 2 000 m LLE, XU AR A
R X AV A 4 3 DX B A UK, DR 0k, R DR L 22 T
AR A 0 AT B 4 1) TR P01 A X T2 DX 3l
A2 R G it B A5 B R D T R e | O
i i A — R M 2R B VLR XL T T ) I e A R
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T [ PG b P il i, B R R T —— R
AR, 2 PRy 4 058 m, 74 R AR
TR L R B R L, R R B Ll R e B AL
ARAGFER AR 1L, SR b S S P S ARG, st D
ST AP = M = iU =0 B NI i R 7 =/ N N
FHAR S, H 228K,

MR 5 48 2015 4F 5 0 S A B, R 4R B
T FR 2 33.85 5 km?, (544 A TR 12, &4
TSR ZHE, oA )z, TR R E AR T =
VLG b DXORIAR 722 1L b X, 55 JE R i 2R A0 A 7E — VLR
DX, Yk M D 28 43 AT A 7 ] L L b R e 2SR
by i) 24 A3 A E S R R Z A B b 28 AR T Y
BONE A, A WA TSR R
+ . bR £ FEES 4 | FER AITE B P R+
B A B R RRIAE
T FE R

2 BURERIERALIE

20 EMEUE RN R BSUE uh B At 0 R Y
R A2 500 (2015 45 ) A D 5 M 28 7R R s ) 3 A 4K
i, B PRI SR 1 AR R R A s b 2R Wy S
o (BT . BB RIE 2R KA DR AZALED
B FEHEAT IR SN 4, T o 2 — R i 2 — s il 7R £
FOH R SR FR I IR R R B R R ) B AN )
R T SRR AR (R D) i A e e S
A B AR U

®1 TREHENTRESHRELLHIURREL

B T A LA 25
M 1.0 3 2B LR EREMITIEN10 0 3.5 10.99
[HET G 1.0:3.0 14.46
ol ) B 1.0:32 9.90
(S-SR 1.0:25 8.95
TR R 1.0:3.0 6.14
T 1.0: 2.5 T BEEWAE 1.0 < 4.0) 8.95
TR T R TR 1.0:27 32.79
s Fif 1.0 @ 3.S(IRHIARELEMIEIEN1.0 : 4.0)  14.08
Ll b e 1.0:3.5 6.23

MM A= i R AR e SRR R
My =nmg- s, (1
A mg AT AR T B me i B AR R TR

s N RHL T S b AR Y A b R B CETAR ZE
P, 1), 2 A BOMKHE 75 1 48 1 o A L RS 2

SCHR A2

22 EIEHGE O 2 R E AR A R EAE
Sk - e LA B A% SR A T AR 2 () 4 A MK AR, 13
RRIDZEHRAE R 71 A28 R E o, 4
S ) T S R T CNKT SC ik A 42 BRAY £ 9 (2001—
2019 4F, 388 1) . H A - R4 (2014—2018 4,
161 4>) . 5 2 R A £ A s (1980—1990 4 A,
163 1~) LA R AF R A AT 5 R 2404 (2014—2020 4,
749 4~ . FIH A 5828 R Ak A - A HILAR 6 i 32 %
W K R JE R T RN A LT S SR, R L, AR
iz BRI R - R R R R,
- 3 AR I R R R - A Rl 1T 4% B 04 Y (ELAE R
A7 AUBRAG A B A AR B, X T AT 50 1 7 1 B 2 LA
HE 1 : 100 7 4 HEE]JE M ECE AR

23 BEHMASRSGHREENITE

23.1 Mk E RIEAFEFHAM F BT EY
S R R H A R R B, A [ R A A ki
S, M T SROASHAE R i . AR i AN [ R 2 ) T AR
KRBT 58 58 AS 7] 58l SIS A ol e 1 %% %, 31
v wilpoR

my(C)=| Y pasasCn S+ Y pases Cipe S| 1072, (2)
=1

J=1

ma(C) = )" my(O), (3
b=1
12
Pap = M’ (4)
b

o H s my, (C) R b 2S5 Ml A A B B B 5 (PE) 5 g o Puaa. s
A3 R R R M b bR A T R (kg - m )
Cyo 2N j 55 10 7Y T 68 07 (14 b 0 b 28 1) A 0 2 4 B R B
1o FE S M b b ik R AU 0.43, M ER 4 K
i 0.3709, JoAt 2 3 b A0 3t F 4 HUE 0.458Y; 8, 0 j B
Ho 7Y 1 AR (m?) 5 my, (C) A 0 Hb A B R B fif & (Pg) ;
P M b 2 B b (%) AR DY Bk 1T %% FE (kg - m )5 S, i b
T AL (m?).

232 rEANEME BELEERSE.EE. A
HLTRE 5 A MILRR 75 2 520 43 1) 3 3 A — - 8 W 2 e
N7 P A — A~ - S5 T (%) A ALK T 9% 5, IO S (EAE N
228 1) 1 59 T 28 2 5 R R 4% 39 50 28 WL T %%
JEE 0T BT A A LR A = BT, R K4 R

pao(C)= ) Hy-pi-wi(C)-107, (5)
i=1
Pio-S;
mjo (C) = “10012’, (6)
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5 58 %

s a0 (CH + 3 &) T A HL Bk M % B2 (kg - m™) ;
HNEIJZLERE (cm); p, W ()2 % E
(g om?); wi(C) N i JZ 3G Pk Bt & 7 4L, nlid
i A B B & 4 %09 LA Bemmelen #5354 0.58 1%
25 mo(C) Ry j LW KA WL (Pg) s poij T
2K B4 LA T (ke » )3 S, 0 - HEWE 26
A (m?).

3 HR5SH

3 FEEEMENRAZENKEE TEEY

it 4% - 28 Bk 1 O 0.31 kg - m 2, b b B AR T
M 0.01~0.10 kg - m%, SF39 8 0.03 kg - m MR
M W% Bk 1% E A 0.09~1.39 kg - m2, SE 1 h 0.29
kg + ™ A [A] B 2K B TR R 2% S S ML T A Bk T
W BE R U OC . IR P U R 2 T R, R
0.86 kg + m™?, /5 FE ¢ I 2 PR P o R SR A AIG, 4 3 R
0.18 1 0.20 kg * m2( & 1-a) . /A [F] D) BE X B 1 2% i 22
5 F B AZ Dy Re X A B2 . VTR Hb X A R R,
e TR 425 P8 A0 v, b AP 49 Bk T % B2 0.03 kg + m 2,
AL A 0.30 kg - m (K 1-b).
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A FEREMA; B R R, ComEREMEE, D mERESE, ERMEREEE, FORMERESE, G RMERFEEE K,

HARH 28 Ll 28 K =0T s LARKE X s M. I N SEA ARG O R4 M.
BERETREMRMARNGEXN . T ENEEEE

TS S HAE BB A% M 0.1064 Pg, Horbith b4
Bl i B (RS U 75 4) 4 0.0097 Pg, 3Rl 0.0967
Pg, 1T 0l B i B 29 R AY 10 475, S T] B 2R
AN TR] g fil DX b A Al it 1 2 S R B R M A
A AR AR 25 He A S, 5 A A T AR B R I R JE
fa) 2 A Bl B % A B v, O 0.0714 Pg, i HE 67.16%; 5

8ra
— T b b e s

26l O]t R e i
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;Jé
=
& 2]

]

A B C D E
T4 2

e Y Y Y P
F G H I

b TR R e /)N ) ey SR ) R Ji K R i e R A, A
0.0005 Pg, 1 15 0.49%( & 2-a). = VT b X B i £
B K, FH IR A% i R K 0.0763 Pg, i 71.75%; Hik 2
SRR 41 (0.0147 Pg) . AR 1L Hi X (0.0082 Pg) .
TRE 11 37 355 (0.005.0 Pg) , 1] Y& 75 Hb 1) 50 1l 1] AR e /)N, A
B A L B AIG, 29 0.0022 Pg, 1 2.03% (& 2-b).
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neX

M. T HEIIEG N SEE AR, O I 45 .

A.%%j’@%; B.mZEEFEI: CRmEEMERY, D SFEREE: ERMEERSE, FIRMERESE: GIRMEREEEEYK; H

MR B LB, K X, LARE X,

B2 BEETREMEMIEINERN L. #THEKKEE

32 EEAEMTIEGNREZEMKEE HiF
B M HE A PR AR A VS B R 0~250.93
kg + m2, Y E HUBK 1 % A 17.76 kg - m 2 K &

i) 28 1 = A AL A i 2 R A At R M S A X, A
56.90 kg + m2, H 4 2 A0 3 B ) L+ RNV R
+; IR R R R, M 13.84 kg - m 2, H A
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B OAG TRIEAG IS b R TR (18] 3-
a). NS RINREIX R, S IR A 45 M (4 + A HLAK 1fi
W e, JLUCR T IR VO X, ARGE D

a
0 Al % 2
S0 D A LB %

A B C D E F G H 1

ERIES
A FEE M, BomIE R R, C e ) R K

H X, TR A Hb G S I, 35 B i T TR A b i AR
N, T HL R T AR B AR T X, 4 3 TR R )
(K 3-b).
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B4 R - A LA i 5 R 6.01 Pg. L 9 KRBT
WK F, o FE B ) S 0 Ak B B s, 29 3.57 Py,
i R HLRRAE B 1 59.41%:; Hi 2 i FE B R
R Hb AR 2, 43901 i 15.35% 1 10.02%; 1oy 78 i ) B J5
SR FE T I AAR, 43914 0.05 Pgfil 0.04 Pg. =5 9€
5w by (R FE B ) 2 | FE R RS e R e e K
1 FE WS ) - HEA HLBR it 50 4.59 Pg, i 444 HE

40r a
35 [ b Al e iy
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&0 25
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33 ERAEMASAGHREZENKEE HiF
B RS R G Y ok T % R 18.08 kg - m7,
25 T b 2SI Al T % BE ER e B IR IR A AR b R ) 2K
(57.37 kg - m™) | = F€ B fa] B 25 (21.54 kg * m™?) |
FERAZE(17.30kg - m?), IRPERERSE(16.79kg - m ™),
RFEHFH(16.41 kg - m™?), HFETCEA(15.53kg - m ™),
114 ) 26 (15.09 kg - m2) | IR T I B 2K (15,07
kg + m?) ., JEPER I (14.04 kg - m2) ([ 3-a). %3
Al DX 1 s T 72 2 e v B U O - S35 K b (24.41

i 3G LR 9 76.29%; TR P 25 B Hb (1 B
J& YR TRV 2 IR M S R RS ) A P
9 0.75 Pg, i 12.42%( & 4-a). I\ 5 RIFEX R E, =
VLR M DX 5 b 4 A AL Aif i i, b 3.87 Pg, M
WS AR A (1.29 Pg), 3 (5 448 B 34 AL
T 1 119 85.96%; Hisx 3 A>T ik X 11 B Ml 4= 3 A5 HLAK
TERAR, 2391 5 7.38%, 5.00% F1 1.65% (& 4-b).
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kg * m?) . FFHEMI L (17.50 kg - m™2) . = JTJ5 H X
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Carbon storage and distribution of grassland
ecosystems in Qinghai Province

ZHANG Chenyue” ZHAO Xia"? XIN Yuchun¥ TANG Wenjia¥ WANG Lei"

( 1)College of Geographical Sciences, Qinghai Province Key Laboratory of Physical Geography and Environmental Process, Key Laboratory of
Tibetan Plateau Land Surface Processes and Ecological Conservation (Ministry of Education), Natural Resources and Environment
Modeling Laboratory, Qinghai Normal University, 810008, Xining, Qinghai, China; 2) Academy of Plateau Science and
Sustainability - Plateau Soil Information Science Research Team, People’s Government of Qinghai Province & Beijing
Normal University, 810008, Xining, Qinghai, China; 3)Qinghai General Station of Grassland, 810008, Xining, Qinghai, China;
4)Qinghai Ecological Environment Monitoring Center, 810099, Xining, Qinghai, China)

Abstract Based on the soil map from the second soil census and grassland resource inventory map , the carbon
storage of grassland in Qinghai province was estimated by literature collection and measured data. And it turns out,
carbon storage was about 6.12 Pg, with an average carbon surface density of 18.08 kg + m 2. Aboveground vegetation
carbon storage (including litters) was 0.0097 Pg, with an average carbon surface density of 0.03 kg * m™. Carbon
storage of underground vegetation was 0.0967 Pg, with average carbon surface density at 0.29 kg + m™. Soil organic
carbon storage was 6.01 Pg, carbon surface density at 17.76 kg + m™>. Soil was found to store > 54 times as much
carbon as vegetation. Of the nine grassland types in the region, total carbon storage was: alpine meadow (3.64 Pg),
alpine steppe (0.94 Pg), lowland meadow (0.61 Pg), warm steppe (0.35 Pg), warm desert (0.33 Pg), warm desert
steppe (0.08 Pg), mountain meadow (0.08 Pg) , alpine meadow steppe (0.05 Pg) , alpine desert (0.04 Pg). Of the
five functional areas, total carbon storage was:Sanjiangyuan region, Qaidam Basin, Qilian Mountain area, Qinghai
Lake basin, Hehuang Valley. The total carbon surface density in the nine different grassland types was highest in
lowland meadow (57.37 kg + m?), lowest in warm steppe (14.04 kg + m ). Total carbon density in five functional
areas was highest in Qaidam Basin (24.41 kg * m™) but lowest in Hehuang Valley (14.05 kg - m™).

Keywords grassland ecosystem; carbon storage; carbon surface density; vegetation; soil organic carbon;

Qinghai province
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