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Abstract:The paper is the result of the natural resource comprehensive survey engineering.

[Objective] Global warming has challenged the international community in the modern world. Carbon neutralization and green and
low—carbon transformation as an essential role in facing this challenge has been reaching a global consensus. Earth system science
provides an important solution for the realization of the goal of carbon neutralization. How to find the main direction and working
methods is an urgent problem to solve in geological survey related with the carbon neutralization strategy in Northwest
China. [Methods]This paper summarizes the main geological methods in the process of carbon neutralization, and statistically
analyses geological resources in Northwest China related with two main methods of carbon neutralization including emission
decreasing and sink increasing, and provides suggestions for geological survey to serve green and low— carbon
transformation. [Results|Northwest China is rich in clean energy such as natural gas and geothermal energy, as well as key minerals
and other natural resources related to new energy. Among them, the geological natural gas resources are about 313991 x 10° m’,
accounting for about 34.78% of the country. Geothermal energy is widely distributed and rich in types. Especially in Qinghai
Province, the total amount of conservative and static dry hot rock resources in the depth range of 3—6 km in Gonghe basin is
8974.74x10" J. The key mineral resources related to clean energy such as lithium, cobalt, nickel and uranium in Northwest China
rank among the top in China with lithium and cobalt reserves accounting for about 60% and 40% of the national reserves. Xinjiang
is the largest uranium production base in China. Furthermore, there are abundant ecological types, surface matrix types, and a large
number of high— quality spaces suitable for carbon capture, Utilization and storage site selection and geological energy storage to
increase the carbon pool and sink in Northwest China. Northwest China is the important node to achieve the goal of carbon
neutralization through the method of increasing carbon sink. [Conclusions]Northwest China can provide effective resource support
for carbon emission reduction and carbon sink increase. Geological survey in Northwest China should be based on reality and give
full play to its professional advantages in promoting survey of natural gas resources, exploring technology of geothermal resources
development, strengthening research on the whole life cycle of key minerals, piloting comprehensive surface matrix ecological
geology survey, conducting CCUS—related underground space survey, and build earth system science database for carbon neutral,
we will continue to make efforts to provide important geological solutions and make due contributions to the realization of carbon

neutral goals.

Key words: carbon neutralization; green and low— carbon transformation; geological survey; oil and gas exploration; mineral
exploration; natural resources comprehensive survey engineering; Northwest China

Highlights: (1) Statistically analysing geological resources in Northwest China related with two main methods of carbon
neutralization including emission decreasing and sink increasing; (2) Proposing six methods for geological survey to serve green and
low—carbon transformation in Northwest China.
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Fig.1 Framework diagram showing the role of geological survey in the background of carbon neutrality
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CO, B 1k, B 71 5 K (Kelemen and Matter,
2008 ; ZF T {5, 2021 ; IR 45, 2021 ) .

3 o [E YA A R REE R R Y E AR
UL

3.1 RASHAR
FANAE RIS RETRAS H A 5 )

eV PR B 7E S BRBE VR & (O (IRRR G5 1 vp 2 4%
FHZAEH (Burney, 2020; B4 145, 2021) . FER
IR 2020 4F 3 AE A A 3280 x 108 m?, [A] Fb 3 K
6.9% ([ 2), TERRHP AT SR, E KRR TR
KRS, A = AR R N 255X 10 m?, 1Yl
1%, “ P47 o RAR S = AT Ak et & e 4
AR B 200% 108 m?, Fi 1T 2025 4F K AR IH
T AR 3] 4500 % 10° m? 22 47 (5K 8 A2 45, 2021) ,
2030 4F35 5] 6000x 10° m’ 22 47, T i+ E] 2035 4, 752K
BT AR K 2 6500%10° m* Zi Ay, HoG RIRS,
THRFP G, 2040 A0 F A R B (E R
REUE R T R AR AR 45,2021 6

Hh E P X AR R R A T )
ER, RV BT S IR L 290 313991 < 10° m’, /5 4= [F
TR TG PR 1Y 34.78% 5 RIRS BRI Hb
fit 8 xR TR A & 43 51 R 48081 % 10° m’ Al
19742 x 10° m’, 7€ 4= B 1 7 Lk 2 1 4 36.94% Fil
38.01%, B A FE BT PR VG R 8 1 o HTieE
FRARS HB 5T 56 5 oy 191800 10° m’ s ST 1l ot
fit 5t L F A R AT SR A 4301 SR 23900 % 10° m® il
10200x 10 m”*, 74 [ 1) & HL 433114 18%H120%, 1%
S[ESE A, FE RS EOR B NG SR S
W Z L — R ZE M, R AR AR b B IR ) B b
163100x10°m’,24700x 10°m’* F12800x 10°m’, PR
SRATTIR E BT TE SRR Z W ik, RAR S T 9
H75700%10°m’, SR B i R AR EE AR TR
B350 18100x 10° m* Fl1 7600x 10 m*, £E 4= [E 1Y
Fo 04 13.79% 01 15.32% , ¥ a4 S5 U7 . 7576
RIRA GG F B AL SR ARG, RAR T HL T 7R
T4 35849%10° m’, BRI L T fif i e R T
T3 01 4 3888 x 108 m’ A1 1397x10° m?, 7E4 [F 1Y
H7 FEA3 M 2.96% . 2.82% , #47 J 4= [ 55 /\ v (H ] 3t
S SR R IR AT L0, 2017 3)

R FE R BB ) & A7 1 (o el AR AR S A
(2021) )7, o AR 2020 4F B 5 A 1925 %
10°m’, [ L3 9.8% (&1 2) . Hidp, i A=
200x10°m’*, # 4K 32.6% ; B2 S i A R AR S

HIN 67x10° m* 47 10°m’, [7] L3S K 13.5%F11
8.8% (E K g Ii 7 A i KR ARl 46 ,2021) . 2020
AL BEVE B IR AR RS0 R 527.4%10°
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Fig.3 Distribution of natural gas resources in Northwest China

m’.370.6x 10° m’ F1 64.0x 10° m’, 15 4> 6 K AR ™
B 1Y 27.4% . 19.3%H1 3.3% , {7 & 4= [ 55— 5 = Al
SEONAL, RIRA H oA A X S, PH L HIX 24 o
S RIR TR 50%(E %85 ,2021).,

T [ P b M XA A T R R R SR T
U8, B A AE T T BV R Sk, I
TUA S HLUT TR 192900% 108 m?, (542 [ 75 S
FUGEIR IR 1 14.35% M2 HL B FE R i 112300%10°
m’, 54 EHZ A BT IR 1 30.51%. #iERdE R
FURIR IR 25 A TE RS BUR (RS IR (kG =
UIDE NGk k)T a1 N G R G TR |
TUA R, TUA S T TR 116600% 10°m?* (5 42 [ 7T
AR R TR Y 9% ) L B2 A R PR N
89900 10° m* ( 4 42 [ )23 50 i Jot ¢ 5 119 19%
7 4 2 A ), He i BUR b | v VES R Z b
I I = K s 2 S b R B U 43 1) 38 99000 %
10°m*,37300x10°m* F113900x 10°m’, BEPGIEH HL K

SRR E A FE T I i AL BRIR 2 4
M & RARM RJFA AP, DL =& R
HE A 21 B AT HLTT DA R, DA M T R R A
13800x10°m’, #4t2 b BT BE i 14 10000 10°m’, 52
TR B2 A b B et FR AR B AR T SRA 1 433
472.21x10°m* F1225.11x10'm*, ¥ 2 EAE — . 75
AR H ISR AR G R B B AR AR S8R R i, DU
SHUT IR R 40100 108 m’® , B2 Hb TR T
2400x10°m’, H A TUA S GT IR 32250 A0 76 B A 3
K TSR AR 14 TUA SRR 1 i DT 2
TUAS TGRS 11900 10° m (H [ 1 T i 45 =)
AR A L, 2017;13)
3.2 MG HEEEIR

HFARE 0] 43 AR 2 MU AEE KA (M
POK) TG, L T R I RE A T R
FHWE 1 B K, S AR M IR & J 1) B 224000 (1 5
P& ,2020) . T A R HBER AN Z ZT AR
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2y, R HLI AN R KT & L — 2, o K FHRE &
L) o3 —, AT el E IR A L BB R =
FIUH AR R E S . A HETSZBR T R A
BCASE R, AR KRR R, ] o SR
3000~10000 m —FA5 7R P RE FE R 5 15 1 24 Ry 25
107 J(AH Y T 856 10™ t AR MR ) 5 M4k [l Prbmift , LA
H2%AE g Al R B, v ] Bl Sl P AT SR B U
K 17x 10" thRifERE . 4561 R ME R FE R & e
B PR 5500 m LAV 9 T A T M AR 2 A Ok
15~30 41 Hh ] b 4GBl 2 F A %) o 4000, L 9% U o
278 313107 J( A A RIS AE B IR R0 27 %) (E 5t
25,2017 FHARGEIRAR b [ Hb 5T A )R 4%, 2018) .

Hp ] PG b X IR TR R AR ) R
(1 4) . b R0 U5 5 220 A 7 3 — SR fl 4
M RS EL AR 2% RN AR B I 2 M S b X, AR ST
4 KA H I TR ZHFARE T IE AR
KL, B C LK 15°CLLE UK sl T 5

J184 4k, Hirp 90°C LI I MK 1, 1 4L, 60~80°C HYAIG
T HOK 510 4L, 40~60°C B9 IR IR FA K A5 9 4k, 15~
40°C I AIK I 7K 55, 64 Ak (o AR A A ™ 4E 48, 2013) .
2017 4%, v i A A s 76 T 1AL RN A 3705 m IR
SRR 236°C Y Ry il T A 2 T R E DR 2
DX B UK & B T A R A RE B DR, LR
TR LR R R AR S GRIR 45, 2018) o LA
i Ml AJ AR 1 WA O AE 5300 R 136.6 mW/m® il
123.1 mW/m®, G kb 20 X, T A 5 X 3
A T AR L R 1.4% 104 km?, H 3~6 km I )& 10 Bl P
BT HE IR M N 8974.74% 10" J(HT4 3066.20%
10° t A i ) (220G LSS, 2016 5K A% A2 55, 2019)
2018 4R, Hp [ SR A Sy T P Ak = B
AR A A R A A R S8 (EGS ) B
TR E G T I S A T R EE R R, S
LT HE A I ke EE R A FEOR B Ak, gy
B ] A ) A4 T B UL T A T R RYE T
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(ETF,2020),

e P4 b A B U5 40 A Y L B R, (H A5 HE
X B A3 A GEIR AR 22 IR . SRR 2 B A b I it
B — A T 34.8~84.2 mW/m?, T & i A Hb AR A A
T62.5~80.2 mW/m’ (#E4555, 2001 ; 6FA 55, 2016
Jiang et al., 2019) . SZ#AH AP T & B AF-Hi
2y, B AT b 2 B rh oA 78 G b X 7Y 2 T
KJEDHIX . RIZHIARESE 2B T 2504, Lk
2B 10 T AR AL X e
I DX R R DX BB P ) 9 U2 b AR LR O 4.49 %
10" JCFH S T 0.256x 10° t ARl ) | 4 2= AT {H gz 1y F1
H8.84x10°m’*, HHIRJZ KA HD I TE I - 853 A 7
S A H IR A B R R R, BV E N R
13500% 10" J (FH 24 T 4610 10° t FRvfEME ) (B2 vk 45,
2020), T LA ARG T R M AR e 22 1L
X, e Z BN PR L R s R X
INEAE T HCATRAT S5 G S 10755, 2019) .

B A T PR 28 L g B K L PR A v
B WM X 75458 11 NN i iy 27 BTy, 46
oA BT 2 X 2 L AR L RSV R
th—H7, DA R g B AT R R T B Bl v b B BT
) 2 M PG A — /N T 50 mW/m?, R ¥4 2 A
X, H B C i M S 67 b (UK 5 53 4k, VSR
U144 HHOK R BRI — AN = BRI Bt = b
PIFIRF] 146°CHl , HARITE 80CLU : Hirh 20°C<
1<25°C 14 I 7K 15 14% , 25°C <t < 40°C (1) & /K
46% ,40°C=<t < 60°C I HIK 7 29%,60°C<t < 90°C
HHUK (5 9%, 90°C<r < 150°C i UK (5 2% (Jii 5t
B4 ,2015; ZH0E5F,2016) .

HuFRE 5 Ml TR A T AR B UIAHDG AT
PRICHB 734 AR 775 5 b IR EE IR T AR AL, v ]
JR R R R L R x4 ] b AR R IR
HEFT T IR AT PPN, SR A B v ] b RO R A
M A ARRRAE S TR R A BUR 0125 VAN T 4 [
AR r R S U M I A A AN YA TR
FI IR, /b4 [ 22 40 1) b PG R B8 e 4 —
PVFIEITAN R R o AR A VN H AT 1 5L
ASEL, T E AR EE 12304, M LS E 292
43004~ , H E SRS D, 612 T b AT IR
(ZEE4,2016; Jiang et al., 2019), 4= [E Hi AR
Bt e RS i X AR T R E 491 R A Y8

A, R R P X ) IR, 1 AR
JEE R M AT IR . PRI R [l A b B e
VSR, A T4 R b I IR A DA R IX R, 78
lERRER R o ARG AR AR AR
T ML I 2% 1 25 5 A 4% e DX M A R AR R AR TR )
ARG, A RE S ARE R A RRH .

BEAb, P b b X XUBE A1 BE 98 R A 45 K ik
JE R LR R H el v S G | 7 BB 24 1 XA
P B AEE E X, HE H N OFaE A XN 3
BOLRBEE H IX R AT R AL B E K.
8 T3 T FU X L LA A CH T SR i
W2 ZEPE AL 3E = OBk R A EPE AL, a2
Hh LB RE TR 2 SR A A R 22 — | FE RE TR KRy vh
8 W SIS R VA IV W o 3 W 1
W GE 55 S v At RE i R RT Y 4 A5 RS B R T Rk
KRB ,2018; 50, 2018),
3.3 (XEU AR

e Hp RN ERE |, 3 T RE VR AU ik T K ) K i
AEAE R IE R HL IR, (AR A B R AR DG OGS 7 T
SRARWHEK ORI ZI52 e 4 BR e IR & @ 7 = {75
KSRy o T E S SRR R IR L T B L R R
XFAMIAE BE R i, HLAZ [ bR Tii 3 2B i A P A e, AR T
RES N — T P4iE 7 AT LRI,
VUL X R Ak B B A AR SR IR R H
HA B 2R IR A B RAR R K SR
S, AT A R R AR v RE R 45 A R SR I At
B (E1S) o BEAh, B AE AN AT sl AR L T, 8
M = B R . T SRR P 22 (World
Nuclear Association, 2021 ) 4F %& A5 4% & th F , 75 4>
Bk E B SO R R B DL, 2021 442
BRANT SR B0EHA E] 6.25%10°t, 3] 2030 4EAh T R
2.7.94x10%t, ] 2040 7 RAGFIEF] 11.23x10%t, 4R
i v ] A A% P S B0 R L SR LA RS B
P, EX T TR A T SRR — 2D I i e
W B IRAE N A SHAMEAE R ™ s 2y rh [
B RRE A R

H ] P b X B A i R 4 o 4 A R Y 60%
PR PR 20 Ak . o AT 16 s as i ™
RN FEE, TR R B 6, F
2% R TR ) S AL AR BE R & 1200%10° ¢, L2482 v
] R i R ) A TR P b (2R A BRE 45, 201145 REAAE

http://geochina.cgs.gov.cn FPEHLT, 2022, 49(5)



1468 i 5| Hh T 2022 4F
BRE o om Vi ] TR | FRE
e e e W e
58 Gre ® | o @ 3 .
#MEREE| @ ® e ® °
& Co [ ) [ ] [ ) ) °
L ® © o | e ° °
£ Mn @ 0 o [ °
2 Ni (] O [ ] [ ] ) °
HER Cu-Ni D> ° °

0

400 km

5 v P AL T BRI SR Y SR 7™ 207 4]

Fig.5 Distribution of key mineral resources related to clean energy in Northwest China

T AEE,2021) . PHACHLIX BEA™ PR 35 2k i 7K
(97.15%) , H DA 3R )i /K A 32, YR A AR i il o
#1(2.85%) , 1 A5 18 b 7 BUACA M /D o3 A (B 5 T
,2017) . HuZR K i K UL S B0 A A e
KA G T X, SR PR WP 6 75 TR AR
B8 SR B BIPEHACERIER A f
RV 32 B4 A0 7E TS BT IR 28 ™ Ay, B PR
B ] AT FCI AR SR B AN IR, IS R LA A
o TR AR BLAh, 7R B s B R L
W — BT 22 Ab HA K — R AR R 51
PSR AT 4R TR L, LLO 2 5 1.1%~4.0%,
1Ak B L0 VR B 2R TR (2R A AT
2014; 34 HZ4: 20192, b 15 515, 2021 ),

r L PG b b DX i R 24 4 A R Y 40%,
AR P 0 U B A R R PR, W 4
DU R A 2R 7RI i 1) % Pl o S5 B IR . H
AT R £, 2 b A EAG R0 30%, H ol 4

U Ay o [l F2 k7 b, A A At B 14.42%10% t(FR
FL4,2014)

Hh ] P b b DX T i AR A 9 R 24 o 4 A
fiti 5 19 70% , FEERFRER T IR 30 &b, Forb DU H A
TR EE . HlN 4 BB EN E 42
BRES 5 i e E B R =
T NS P R AR, A 4
% A9 15.1% .10.9%F19.9% ., PHIb i XA L
-1 5 B S S A G W2 oy R
— AN A R A 7Y (95.02% ) L JA A Y (3.27% ) FlXL
E5E R (1.71%) o B s = it 97 kb, Horbrg™
PR 8 &b , 7 B pa 8 YR A i 1471.51%10% t, H ol EE a0~
PR 26 4b, fRAT TR IR A Ol 2822% 10", EE )
AAEREL I R A (A B ESE, 2017 4096, 2020)

Hh R - BRI A O SR A —  FL 95 %
T AP E NS HLX A = SRR A
s iRk 3500 10 t(LL REO ), (5 4 FE s 1 %%
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Tifit f 1Y) 80% 227 SRt A A Ik 8 R 524
JEPEAE BRI IR (%25, 20165 AR F5,2021)
T3AI B BRG] B R AR
RIRG +0  , B ROA B EL D AR R B
BAW IR (FEARG 1) (PMELTS 45, 2021) 5 A bl e pg 2%
BT A A B PE BRI ART R (PR 1) (B2
PRV AR TR (PEAEAR ) 28 s RS Ui 401
B IR (PEAER 1) (EVL3EAE, 20135
#,2020; Boli#55,2021)
T E PG SR SR AR
F o BRE RV B A AE VYA T Y — RS
FRHT A A L T BT 5 23 1t A0 L R340 I 2t e, AT 4k
PR AR T 512 L0 A A i v A — St R S
FORE TR (AU = AR L, 20125 5K T R
2017) o e ioh o E R A e S,
OYATTEAFEL G k0 23 FENES O 2 % VP METES SR
IR S M, BB A o AR LA
SR LR LR D Ak T2, A B R VR A A 2
7R PR A LY 68% , S A A TR AL L R 2%
I 2 P i R S R 2 230 5 I TR 24 5 19%,
= FH RS Gt 5 KAL) Y 3%, 7= F ol AR AR
KOl (FRITIRSE ,2016) . BEPEEhTT IR 244
A A M 15 SRR B RS At v, E AT & S e
IR164, DIAE T TR A B s T A il e
FRVRIA AR 32 (ZRIH55,2018) o I AI0 R4
HR M FE SR A Z b 2% AU AR L s, B AT
HRBUAI TR 4 5 11540, LB A8 Kl
RUFNRD AR A 3 (B AR M2 20, 2018) o H Al
WIR FE A AESR Z WV m & (K 2 R b 2%
FBRK G e % 5, H AT R BT IR 194 8
R 164, NI SRR I 4% 10° ¢, LAJE R A1
IRRETE A IR A 78R S (B EDR,2018) .
34 EEEMRERAR
H ] 7 b Ah ¥ - v R R e A S R
DX ZE U AR 2 AR 0 S T v ] v o A ) G X
B, R YRR SRS 1 A 2SR SRR
Xof A BR A A AR Ak I ) BRURR Y 2 — , R AR AR
355 1 5553 b DX, S A S e e R R e ) EE A (k)T
#,2016) o BT B2 AR VR AU A G
S A AL B A B R A AR AR b i R A
RIS ARERE ., SR ILH X 0 [ 2k A= 0k

LA B A, RS RGP A R
TR, XA [ A 2 A RN S e LA B
RIS T S P IX A= S AR I 2 A
M A BRI BT A )
DR s ) R R (51 6) o T EEAF B P L bIX
— ZRINE SR B ) S, PR | B SR
TR ESE T Sl G g I E R, T AL (2021b)
P N ESPRRE ST S O e o N RRE /N e e o 1
2 L2 WA B AR SR R A B AR I E
Ko o R 7 25 (8] A b, R b
+ 4 pH {2 P B e m Jy 2k 1, Oy
LR R, T, KT LA RS Y 4 S R m R R
{16 K B2 £ Y B A ) e A P .
PR de i o PG DX 28 K BT R AR TR ek S
PEsDI 0% S| ) e o P v | o< e 1 w2 S R
i (E2R 45,2016 8 8 ,2021) .

VUL XA R ML IR 36.73% 10 km?, (5 4
FEl R L B T RRAY 15.30%, =B 7ERE PG . H- AT
SREAFHL X, AR DL SR FEAM R 3 o B PG A H T AR
9.13x10"'km’, i 4244 - Hb LI FR ) 54.62% , AR 55
KK 43.06% , FE AT AERE S KOG (BEALR 43 H
X, HRARH AN 11.4%10 km?, /544 B
T 26.85% , AR T2 8 4 11.33%, EELE IR TE
Berg H RE AR (b3 o BT aepoh i £ 8.32 % 10°
km?, 458 4 MR TR 5.04% , AR AR 35 R N
5.2%, EEAERT AR LR RE TR B el
T8 R ORI T R SR A X e, AR b Z
D PEEIRDI AR . TR T2 3.50% 10"
km?, ZRARTE 55 F N 5.82% , T2 B0 A5 16 75 15 A< 5 1l
DX ARG AR L AR BRI A S R e 1 T i b
X, T EARHE 0.83x 10* km?, (5 445 1 AR
15.83% , FRARAT 25 K 17.13% , FRARZE T DL HE AR Ak Ny
F L FEAMA XD (E ZMOl AL 5, 2019)

PO AL A DX 4 ] 5 s 9 U e S B A A X
A REH A TAIAN 112.75% 10 km?, (5 4 [ 25 1l 3 T AR
(1) 28.55% , LM AT AE B T TR RN H R S5, A
PAFRSR M Ry 32, N T 5% /0 (Zhang et al., 2016;
A7 S AE,2018) o i b T FH 50.18 % 10% km?,
298+ Hb S AR 30.21%, V2 A0 A THE N, A6
3 T RS KT g 0, 32 BEAE P AL b DX o] 8 28 i
X, 1A AR 43.17x 10 km?, (5 424 1 Hb S
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Fig.6 Zoning of carbon sink potential of Northwest China's ecosystem

TR 59.77% , EE A E rE R RS 1L EB L
i BRI 1 X A0S T Ly R SR R A A R
Nk, HR A 14.19x 10 km?, 5 &4 1
HbEATAI AR 33.33% , H IR 9 FE R b 17 99.9%,
TS PR S 0.1%. B M Ay 44 T R
14.05%, ) {2 045 THE 0, J6EB 5 A 1 BT KT
BB T ER LR 2.07x 10 km?, 2 5 [ IE X T Hb A
T 47% , (R 78 55 FEAN 7, VAR P

PUAL F48 DX b 5% U5 6, 45 2SI b S T AR
12.45% 10 km?, (5 4= E b A T LAY 53.03% , 343
AFETT I A S, BT AN, HoA U X
BILRSRIE N 32, N TR g 145 2510 M
SV 8.98%10°km’, 7 244 L Hb S TR 12.44%,
IDRERE SUTS: S e Se o020 i T ¢ =W i VAR -9 &/
AN % LT YR A b DX, BT A O b S TR 1.76%
10°km?, (5 428 + b S ALY 0.4% , LUBIIA IR oy
F, IR — 154 m %2 4800 m 3 FT V2 43 A7 6 4 b, |

Klrgdl e A5 X, JE R T & 2% 220 0 5 5k
TE SR, A b ENR L B SR AR S R G b B ke
Hl A 22500 24 1.22x10 km?, LATA] I 35 A A 5
BT LN R R TR LTS L R o < O € a7 FIRUE RE T3 [
A3 A A H B R BT PG S X B Y A% 2 L
T AR 3085 km’, (5 4248 BL T AR 1.49% , LIIA] 3t it st
AR, e 2 TRem (Bers 2 TRt (REREFI
L0 ,2020) T EA SRR HL) 1805 kn', (54
X R AR R 2.72%, I TR 3, 807 T
TP SR AR P B 5 B | ARMEIX (£ 1),

PUAL A X 4 R R 2 31010 km?, 42 [
B AT 173, [ AR B IR b [ M T R A R A
2004 4ELLK , FEPHAC A X R HITE 1 Hb S it b
BRI AR 29.59x 10 km?, FRE T Kimhggifk £ 584
PN 2R H AR  PEE X 35 pH AA(E Hy 8.34, J& 4[]
+ 415 5l (pH=6.7) i 1.24 15 ; CaO & ¥ N
7.4% , &4 18 T3 55 (Ca0=1.54% ) 1) 4.81 1% ;
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=1 FEAEILRMS T
Table 1 Distribution of wetlands in Northwest China

i R WA km® I R km® VAR km® YRR A kM’ N IR A km?
SATH AR /km? G EL/%) CHE/%) G EL%) G EL%) CHE/%)
g 89833 13028(15.00) 25487(28.00) 48032(53.00) 3286(4.00)
B 17550 1296(7.40) 5492(31.30) 3300(18.80) 3415(19.50) 4047(23.00)
Hf 12180 5651(46.40) 444(3.70) 5015(41.20) 1070(8.80)
et 3085 2576(83.50) 76(2.46) 110(3.58) 323(10.46)
TH 1805 572(31.68) 1233(68.32)

MgO & ¥IE M 2.37%, & 4= [E + 75 5 (MgO=
0.78% )1 3.04F5 (24K 5F, 2016584 F,2021), i+
SR R B RN S B 5 CO, MR B 5L TEAR G, Bk
3P aRIRER S BRI A AU 5 i, AR LA
TR CO, 1A TEHIL A AR W et A [ e e , 3K — i e
FEPGIE T2 1 52 DR 3 b B [T 47
HEEHLH (Xie et al.,2009; 845 ,2021) . Z5 LAk, 4
JU b DX A - SFERB X LRSS R AR
FfF A EEE L A, AL X oA R X
WAV, WA TR

H ] H 5 ARy H R I AR TR AR BT R 45
BIRA AT T AR R S R A SRR
B BRL g A AR IR AR A B E BT 5,
H AR PR LR A IR A T 2 S MR E Prdm e, 75 S0 3
fill, BRI A [ PRt 205 MR i eI 45 4 , 77K 78 B B
B DA B A A AT, R Bk
AR AR R E AT TR . BRI, A2 AR T 48
FbrifE A AR R A RS T TR G — 152
SRR A 3 B S B 22 SR B bR
AN — AUEATE M 25 () 58 H B H A s
X PR ZE AR 5 T v R R 1 O A AR
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KERIPLE . P AT R, F ARSI
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