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Overview of Geology, Resources, Environment and Social Economy in Northwest China

JI Wenhua, WANG Yonghe, YANG Bo, ZHANG Jingya, GU Pingyang, GAO Xiaofeng

(Xi’an Center of China Geological Survey, Xi'an 710054, Shaanxi., China)

Abstract: Northwest China has a vast territory, complex geological conditions, abundant energy
and bulk scarce minerals resources, shortage of water resources, fragile ecological environment,
and relatively lagging social and economic development. The northwest region is a significant part
of the water tower in China and even in Asia, an important barrier for national ecological securi-
ty, the main production area and backup base for national strategic mineral resources, the core
area of the “Belt and Road” construction, and a key area for consolidating the achievements of
poverty alleviation and maintaining border stability and national unity. On the basis of summari-
zing the general situation of geology and resources, physical geography and environment, and so-
cial and economic development in Northwest China, this paper explores and puts forward the in-
ternal relationship and mutual feedback between geology-resources-environment and social and e-
conomic development. On the basis of sorting out the needs for geological work of the Central
Committee of the Communist Party of China and the State Council on the planning outline for ec-

ological protection and high-quality development of the Yellow River Basin and the guiding opin-
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ions on promoting the development of the western region in the new era and forming a new pat-

tern, 10 aspects of the work arrangement and 3 aspects of the suggestions for collaborative inno-

vation are put forward on northwest non-profit geological survey in the new era.

Keywords: Northwest China; regional geology; mineral resources; environmental geology; physi-

cal geography; socioeconomic
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Tab.1 Economic and social development of five provinces in Northwest China

Il 8 A 7 . 2020 4EFR Y Toll 7= i = )

P g ot 7J<‘5%‘/JE A

+=0 20204F fkg WS ML RME KSR MW G K i B

@4 m

BV 116 436.1 26 181.86 14 43.4 6.79 2693.72 527.38 1521.53 2019.98 221.16 67 983.88 495.3 3952.50
Hiff 40 810.14 9 016.7 27 31.6 0. 39 968. 7 3. 1 059.2 1102.6 350. 6 4 651.2 325.9 2 501.98
THE 17 160.91 3 920.55 29 42. 4 0. 82 119.2 1977.5 12. 6 720.27
I 13 419 3 006 30 38.1 0.11 228.5 64.01 189.11 239.01 1216.29 919. 3 592. 39
B e 60 994 13 797 24 34.3 2.7 2 914,75 369.83 1306.13 1 420.63 613. 84 4 025.05 870. 1 2 585.23
A3t 248 820 55 922.11 10.81 6 805.67 965.12 3 886.86 4 732.32 1543.81 79 853.92 2623.2 10 352.37

T QN A EEE UL 2020 4F 11 J % R I T 58 LN 135 22 i 5 @ /K BEUR0EL i 2 4 2019 4F BE /K e e B SR IR T 2019 4F b [ 7K B¢

AR s O FA B A IR T 4548 AR 22 U e R R A @ R A

AR B R ACTE L AR R B A s LA A TR AR K

Pe 77 i SR T ¢ RAR AT DK B R AR m® s @ H R B B AALRR A ER VY VRE VR VB VB R VBRI AR R



533

THOCAL S P b b DX T

BRI R Sk S 2 5 A 23

ARG R R WY PG L X 28 T A o R AH
X BTIRZE TR S HE R P I ARV BB L v A
DX ] F) 28 5 A 23 e Ji A S A 3o [ 4R it 4 B X 3 1]
K A7 0 46 5+ [R) f 2 B AR PR 05 5 W R AR A
A EES e ey d T (UL ST/

3.2 MRBRRESEFRNERL

BTSRRI SE T — 1 DX B U LR AR
PRERIE L BE U L | B PR 0 SR DXk 2 22 3 A i
Wy o il o AR LT S A KT R R el N SRR B

TREREE A B Ve . B 2 LARE R R IR R AR R Y
WA SR AR T R Ay R T A L
R TR 2 MRS DUA 4 R e 48 N
TSR RIS AR &8 T R%E, S
SCH AR BT B B AR AN ] X8 A 9 5 A BE R 3K
PR R Ui R k3 S U DN
A V2 U Sy D R R R A A e, DA 51 T
A PE Al X AR )RR (B 1D, 2 S BN A
W RANE—EDEN.

W SRR W ERRR
) W BURFTHTAIKR WAKR
KRR

WRERR
BERAR

. | REERASAK 16 EERAEEESX
B EH S XE 1 SBRRIAESK 17 R SERESK
12 EEERERISEFRESR 18 AR - FHEFHASK
13 BRI SREITHHRESR 11| ERAE LA AR
Il Bt FR AR AR T AR SRR RASK
-1 IEEERPRBARSRESR -2 SSAARIMFRRESK
12 AEERREE - B SRR SR -3 KR - Bl - R USSR SRS
-3 AELERPBERUEEESK -4 TRK - HESEEERERESK
i ¥ 14 pYEEASIRESES - LIRS -5 B R ERRAESK
B W EERSISRE  EERAKE R 15 FI/REL - EEWREEBLMASERESK  I1-6  BUR - IIFRBIEIHESE
B 5 fﬁ Eo satARS RS -] EARRNTRAS ) EAESERAS [ SRR
EERERE /;ﬁ .
2 -5
2
e /ﬂmﬁ NG an QZ:
° - — ) IjZ X
e M SRR P ESBmEEITX
\ T 7 / N Pt == >
PRI T apem 16 > TEIRREFX
-3 1AL VAR > 2l —. \
- i:,«_”; AN Y o e =PI EE \\\\‘
S SRt e, S
" omm e S ueE Ty, ° o x\« |
UL ¢ My, 7]
‘\\‘ [ mEwmo Uh \|
/R = “\\\ |

] |||ﬁnll
&, 1I-3

&N 5 it

1 FEiHX

Main function zoni

Fig. 1

PEAL SR AR 9 28 P 1 K 30T A i Jo 3 b ik 72
A B 2% 278 Je T BB VBT EE VA L LA
O PR A ) B M, PR R e YA A BE U )
Lo TR R AU R XA A DY RE X e R
5 L AR AR D L = T ) e K i R
T 3t H P K PR G AR T L K K R
BT 7R 4 55 U BE AL B 16 X %8 U AR W) 2 R A T
ZH A S T RE I ML) A AR L R AR L

FHEINER R E

ng map in Northwest China

TERAE =R A AP . IZEH X e B P R
PRI AT AR Sk A P i 20 22 v T 4 A R AR
L 3 Jo R T 22 Ok EL2E R AR 4 X B 9 6 5 LA
Ko ROFHB R BE IR IR SRR AR e T P AL I RO DR
SURE XN ER DR AL .

P b TR 0 A X ok 1 4t R RS A L I A AR
JEREE R . 2 BE IR B #h 2R W8 IR L A ZR MR L U
TGRSR LR R B IR I B SRR 2



24 o b B

NORTHWESTERN GEOLOGY

2022 4

it Hb 2 e ] R S R A S RN D A i A B
Moo BEHUAR CSEIR AR R b I 2 R B A Y R
Hb A 5 A [ A B 22 B 1k 0 DXOR BT 3682 A TR
BEVREEG TT R I Jk o 2 B 2 73 1t s dih R o
U . TR A M SRR R K L B L
T TR KGR ™ R e T LK AL 25 AR AR
S8 o b [ R A AR TR IX L A b e
B 8 AR OK R A A D RE DXL B BRI S AL By iR
A IHREIX . X M BT B YRR T AR AR U T AL A
o e A A= A5 T RE AR fh U B M EE T A X AR 1Y
A REEN .

PUAEIS KR 5 R A i o s -3
TIERIREH AT R R K M SRR A AR TR X, K
SROK T B4 5 20 DY AR DURRUR BE R M BB R E 6T . K
WK AR E VT IL 25 RO R AR . %28 X [H K
il 5 PR F A T A X G I S A XL O R - R UK i
DXL 22PN =P 77 L IXC 7 B R 40 B DA K L 3
DXt 2 1R 8 A ™ it 327 DX A T8 P IS e
NZE TN OR FE 7 X R XL L /N A 3 X
B SR AL L /N A TR AE 77 XA -1l
P 15 Sh AR I 8 3 e AR R ) I A il TR
PG W 1 TR I il T i 5 R B T Rl S BOK B R
Sk | e i ER A LK IR AR S IR 5 3 A J5
BRI B FFAE D E T 4L Bl P B AR 29 L b
A AR B I RCAT IR N B AT H T S KSR A
T X IR E AL

4 TR BT M R A L

25+ O AS TOAE BRI FD 2035 22 5% H b 49 2
WA 7 PE AL X A AR 5 e i R R T ),
AT —HE RS TP R E S XIEAE
B 5 U il "l — [ T Sk R I L
N B 22 2R FETOT- 6 5 0 K PG 356 b X35 i 152 it 4
AN SRR AR L B ™l o 4 v g S L 2
B AR S RCE BT T AR A R R A s 4R T G
rh P ST R A K A P b M X5 P R X
BB e aE R 4 = — 7 i
400 mm FEIK LG M DX 48 OR3P A e . R Ak 25 i HE
VR K TF K o U0 52 4 v BORE WP R 8 ob: K 7R AR

RFEEE I G2 ff b 92 - BT S8 A S & i &R
AN RONE » A T I AR Ml T AR A 2 B A 2 KR 4
Jay AR MEE A RS HE R I HE BT

HR A5 P bbb X 7 4 ) 28 355 & b 1) 9 105 3 b A
Az A B B M A VG G R AR A T Tk Ak ) B B B B
TSR IR AT I A s SR A B bR . AE 3
LT e O | T [ NN e B Y i e |
T BB VR AT A P A R Ak SR M 0 U R A T
M St P b 7K SC b B K R R A S W R ) 4
T 55 ¢ R A DAY 5 W I TR K
A RBEIRLE G A I S5 AE SRR . 2K
LAy N S ST Ly N B = 2 N IR & o | R
320 17 FH b 5T A A | 4 TR Ak o P S b BT R A [
BRIF A VE LK s B 637 {5 B Ak 2 45 10
AN B, B — 2P P T bR R A A B
TR S R R R R R R LV R KT R B T A
Jay Sl I R A ] KR AP L & B Ak & R
J& 4 Ja v i S AR L 38 B AE LLR 3 AN T B A

(D LIHER RGE R A B N8 T Wb 2 LA
LA G, 2013 4F E bRl 2= B & (ICSU) | [H B4t
SR E I 2 (ISSC) SEHL RIS T AR K HiFk (Fu-
ture Earth) ”3141 (2014 ~2023) , I 4f 20 H 5 Hy 7 %
SRR AR AL HE I S BRI R AL R R AR B
AT R AR B EE 5 Ak AU ] R & R A
G ON R U ST R P N 28 & R i HE T I A I R
2R DT R PR R AR R RITHR B K.
A W) 22 R 5 el B S 1 R 28 RN LA R B T RE S R 55
WA AU, TR SN MBS i W0 & B
FHMERK RGN EA AR T RS, 4% 18 2
PN 2 B 2 22 [ 1) A AR R 32 3 A8 Ak i 4 e R
T BUAIL T K v] 68 & AR 1 K e AR Ak 3, 3 5 8 A 1T
i XL 0] 4300 — A A ) = A5 — A A A L B 2R L
TEH A b s 2 A S SR R RN TE SR . BT LAUHL
BRRGRE IR R e S N BT R A 5 R TR
WIRERE . B e B S X S T L ER B B L L ER 1k
20 ) J A b U A 5 RE TR L RO T 2% R R
B 7 KRR M T 9 MR 3 30 4 N Hb R
EIA LS W@ L2 L2545 1 B e s R el &
M B 1A HLES A R TR A TR A RGN 2 Ll



533

SO A - PaE DX BB R PR S A e e DR 25

BWA WA RORE, R B A IT R R
B 1) B PR A IF—BOR 25 2% AF 3 Jo PR 58 4% 1 i A
FGEPRIE S —B AR 2855 -3 53 52 Wi 25 5 PEA 5 22 ift
b5 e 55 07k 22 TR AR R AR R . PR 2 S
i £ 5 BB | b R KRR RO R
MR B 27 B R A 5T T AR S5 19 A HLIK &R 4R IER
A AR BT IR S BRI B0 P o R R R R AR BRI
T ITRAETCHL I 5 A LA R R K 5 35k
K He R BILBE 375 e PR3 R g 2 o0 A LA 4 G R
SRS RGO B Ah i B A Sl 9 A A P
BB A BLAS G - ARG 2R BE TS 1 X el ot 9 A5 i
BT 52 3 o BT A SOCR AR L BN oE A Ak
iz 55 .

()RR A A o B PR B —AE 2 2 P IX
1 I 2 DU AE S A L Al E 22 1] 26 3 AR W8 IR 2 O
o PH L M DX 3 5T - PR - FR BT 4k 2 28 B XA KAy
DD L A A = RS Il XA i L
7 IR IR AL RAE K . DL R S AR IR T = I
JE KRR S AR SR EE X Bl P
AR A 3 P R 2L DL B R L 2 A I
WHESATIX ., ZWAATRA 2K E A
A LLBE TR S 65 BE U 2 T K A AR K B
DR PO E R e o A A B B G 5 . R T Y AE R BT R
Moo PRFR LA A 2R R R[] 9 0 = 4l ot % R -
WE U SRR R L HESh 2 112 A AR BT IR ER 5 K
AV 4R IR E LRGN H AR BRSO -2 -
LR A T S R A S R 55 1 SR M X
RFELR .

ORI H LT A IR FEI R R A s P A
R, BT TR 5 e ) IR T R B KRR
BN B A AR BT IR PR R S A R
f L 0 B2 2L A SR R AR E B WA A VLR K
T T A | AL BT L SO T B IR AR AT
T B 00 5 (LA 2 4 o) 2 3% 1 A BRAS AR RN R 15 3l
XUHL FZ M B e PR A AL At s 7K A7l 7K AR 3
TR KK B N ) L3 8B Ao T R T B K H:
SR 1 b B R bR | R B U b S PR A
M JFICE K AR A L R B A I IR AR AR T A R
JE AR AT AR A L T A B R ] 2 B A BT IR
Wb EREE A A A Al SRR I R R . X T X LR ) AR B

R IR as - RK - — Ak 1 W I o 44 152 L 3R
JF 5] S B WA O AR o T T AR R 4R R R TR
H5WHEH R AP L B T AR AR T
TS HE B IR 55 F AR SR 25 5 A H A

A A LR B 3R & B R
BEFCRL 60 AF AP AES S
FRPHITE AR F RN B F AW,
ER—FHARPFRM., ALBWARE DGR
WR-FR-FEERAZFEAEONERZ AW
RAAHFZEA A F 2RI G R WR
BEHEAFRGEN, B E LB EH L
KT AR T A AR B I R

2 Z Lk (References) :

EH B R, B A, A E AR XK A 2 M. e
a2 R 2002.

Wi & 5% 0 T #7 » Madsen B D, 4%, 7 2 Hiy X A 48 190 3 4k
5 22 - DR L A A e s L) . S5
0 5% . 2008,28(05) : 866-873.

CHEN Fahu, FAN Yuxin, Madsen B D, et al. Preliminary
study on the formation mechanism of the *“Jiliantai-
Hetao” megalake and the lake evolutionary history in
Hetao region[J]. Quaternary Sciences, 2008, 28(05):
866-873.

PR B2 A A, 22, 45 0 70 4Ek b [ [ AR B A AF B
BRI SR SR ELT] T E R kR
2£,2019,49(11) :1659-1693.

CHEN Fahu, FU Bojie, XIA Jun, et al. Major advances in
studies of the physical geography and living environment
of China during the past 70 years and future prospects
[J]. Science China Earth Sciences, 2019, 49 (11).
1659-1693.

MR& I8, RAUE, BN, 5. 1949—2019 4E v [E 2 4K b 1 °%
5 A A PR BT BT T J () ). b B2 41 L 2020, 75(9)
1799-1830.

CHEN Fahu, WU Shaohong, CUI Peng, et al. Progress of
applied research of physical geography and living envi-
ronment in China from 1949 to 2019 [J]. Acta Geo-
graphic Sinica, 2020, 75(9) . 1799-1830.

FEAEET, J LR . 2 T AL i B AR DX R B S 0 X AR R
W7 )], M FN 2447 . 2019,74(5) . 839-856.



26 Piodb o SR

NORTHWESTERN GEOLOGY

2022 4

CHENG Weiming, ZHOU Chenghu, LI Bingyuan, et al.
Geomorphological regionalization theory system and di-
vision methodology of China[J]. Acta Geographic Sini-
ca, 2019, 74(5): 839-856.

S 7 R A5 R E ST BT 12 400 T v [ K S b R PR 3
B A CM. b st . o [ i ] piA: L 1992a.

Hi B A R IR b B F ST . 12 600 7 o [ B BT M R & 3
B BIM. Jbmt . [ P R, 1992D.

BIAER NG I E BB R A (4 1~
3. 9Ga) 4 AR 20 HE R [T ). A 41 % 4, 2010, 26 (4) -
1171-1174.

DIWU Chunrong, SUN Yong, DONG Zengchan, et al. In
situ U - Pb geochronology of Hadean zircon xenocryst
(4. 1 ~ 3.9Ga) from the western of the Northern Qin-
ling Orogenic Belt[J]. Acta Petrologica Sinica, 2010,
26(4): 1171-1174.

FAR R SO L 2298 0K 45 P AL b X E 7 BT ) 4y
BrIMI. B s 3 BT 2 R, 2018,

] L 9 DA e RS AT 5 v 4 R S DR B AT
LA TR i LR, 2016.

FrR#EEE PTEHIBSXURGS: U ARRP X ERE
B EARLT]. A %4 .2013,33(19) :6264-6276.
GUO Ziliang, CUI Guofa. Geomorphologic regionalization of
China aimed at construction of nature reserve system
[J]. Acta Ecologica Sinica, 2013, 33(19): 6264-6276.

BOGA BRI A X 7, AL SRR 2 M 4 M R K ) A B 5
CMLL b5t - i 5t AL, 2008.

BOCA RARE S R4S 55 SRR 22 0 i TR A 3t b R UK KA 3
FEE[M. Jbat. H s Rkt . 2017,

R R B R L AR MR R R B R 2 28 e R R A
KB4 0Ga BEJE B 41 [ ], B2 3l 4. 2013, 58 (Z2) .
2966-2979.

HUANG Gang, NIU Guangzhi, ZHANG Zhanwu, et al.
Discovery of ~4. 0 Ga detrital zircons in the Aermantai
ophiolitic mélange, East Junggar, northwest Chinal J].
Chin Sci Bull, 2013, 58(Z2) . 3645-3663.

PESCA . 2ot MR T A8 P TG b i X R AR 22— AR AR
T o A KOG B 18] B 18 [T ], b B g 2 22 4, 2020, 26
(5):634-655.

JI Wenhua, LI Rongshe, CHEN Fenning, et al. Tectonic
reconstruction of northwest China in the Nanhua-Paleo-
zoic and discussions on key issues[J]. Journal of Geo-
mechanics, 2020, 26(5): 634-655.

ZHRTC B R RRAE ] S, R E AR X RGBT e L], b A

#%,2013,68(3):291-306.

LI Bingyuan, PAN Baotian, CHENG Weiming, et al. Re-
search on geomorphological regionalization of Chinal J].
Acta Geographica Sinica, 2013, 68(3): 291-306.

e T 7 o A 11| P e ol = iR i A RS RS 7 2 YN
H 35 R A0 4[] RS 3 OB A BT . 2011,29(3) : 247-250.

LI Rongshe, JI Wanhua, HE Shiping,et al. The two tecton-
ic domain division discussion between the ancient Asian
and Tethys in Western China [ J]. Xinjiang Geology,
2011,29 (3) . 247-250.

2RO, TR ST g R T E BT 2 (ML B GE XU AR
#t, 1953.

ZEET A TR ST S BT A b S RO A% R B E IR
s M. JboT b5 i Rt 2018,

LI Yuhong, ZHOU Junlin, ZHANG Wen, et al. Helium ac-
cumulation conditions and resource prospects in Weihe
Basin [ M ]. Beijing: Geological Publishing House,
2018.

TR WA T AR T R A Ok AR R
CML Jbst: Bhey it . 2015.

ZER I, Far At A AR 6 AEL P b b DX e Ay S e T
PROMLL JE T s o 5t At . 2017,

ZERA. SARARRL G N R T RSk [T ], Rl ik
J#&,2014,33(7) :874-883.

QIN Dahe. Climate change science and sustainable develop-

ment [ J]. Progress in Geography, 2014, 33 (7);:

874-883.
JRE I A S DA 5 I L ML), b 5 B 2 R
#,2014.

FH I e, R, A6 B8 D0 20 M B 24 5 AR 2 LML b st SR
At 5 2009.

FUksE. ALt P 7Y S - b 28 08 7Y Bl L SR W BT IR R
[R]. 2010.

IR Ry R L P BT A PO AL b XK b A 3 R R S R
CM]L 2T - v ] b J5 K s R A 5 2020.

FARHN FE IR IR AL RE T T SR T P b XD
T Pemm [ ] 75 J #5T,2007,40(1)  72-81.

WANG Yonghe, JIAO Yangquan. WU Liqun. Analysis of
Uranium M etallogenic Conditions and Prospecting of
Sandstone-Type Uranium Deposits in Northwest China
[J]. Northwestern Geology, 2007, 40(1): 72-81.

TR S, ks S b [ P L TR b BT A iR ZiE |
AR 3% R X ML Jb s Bh24 At . 2008.

RO R R SF IR R GRS R AR R R




533

SO A - PaE DX BB R PR S A e e DR 27

JR % s A 5 LML b me: b ST S At 2019,

RGN BRI £ B2, 45 R R 4y 2 (M. b
S LT RCRE 5 2008,

WA KB SR L AR T X A A e (M. R
DL s o [ 3 5 R 2 1 R, 2017,

EARVA I 300 S U 1 1 R 17 N N B N 1
WR K BEUIE A LT, [ BT, 2021, 48 (4): 1094-
1111.

YIN Lihe, ZHANG Jun, WANG Zhe, et al. Groundwater
circulation patterns and its resources assessment of in-
land river catchments in northwestern Chinal[ J]. Geolo-
gy in China, 2021, 48(4): 1094- 1111.

FRAr 6 R B R SRR Y R K LR R R B Y 2
(6] 73 A7 L W 0 A% B AT P — T Bl AR LT ], Bl 2 sd 4t
2013,58(22).2107-2112.

ZHANG Lifei, DU Jinxue, LU Zeng, et al. A huge oceanic-
type UHP metamorphic belt in southwestern Tianshan,
China: Peak metamorphic age and P — T path[J]. Chin
Sci Bull, 2013, 58(22): 2107-2112.

TR B AN AL KM 5K BOE W e
BUIR S HL) ] s BRI BT 52,2016, 7(4) :323-334.

ZHANG Maosheng, HU Wei, SUN Pingping, et al. Ad-
vances and prospects of water sensitivity of loess and
the induced loess landslides [J]. Journal of Earth Envi-
ronment, 2016, 7(4). 323-334.

TSR L 4R St B R S R R SOOI L BT S LT .
TR MR 2447 ,2011,19(4) : 530-540.

ZHANG Maosheng, LI Tonglu. Triggering factors and
forming mechanism of loess landslide [J]. Journal of
Engineering Geology, 2011, 19(4): 530-540.

KB ARG R BT AL ST XU B A B R A S
G PO ELT ], AR M B2 42, 2011, 19C1) 1 43-51.

ZHANG Maosheng, LI Lin, TANG Yaming. Risk manage-
ment based landslide investigation and mapping in loess
area [ J]. Journal of Engineering Geology, 2011, 19
(1): 43-51.

i SCA . HP L R A 3 0B K 15 400 J7 Hp [ R A XK i i
T FIM. JEat B Rk, 1959,

AL B AR R BSOS AR S P R B 3. 06 Ga fE K A
K kA L], BHaEddk . 2015,60(1) . 75-87.

Zhao Yan, DIWU Chunrong, AO Wenhao. et al. Ca. 3. 06
Ga granodioritic gneiss in Dunhuang block [J]. Chin Sci
Bull, 2015, 60(1) . 75-87.

K B, Rk, b E | A M EOe M. Jb s B2
A, 2015,

e BSR4 T AL 4 kSR A T A T AR LRI A
2035 4R L S H b W LM ] b mt. AR R AL,
2021.178.

JEVSE 5 it R R IR 2. o [ IR DX R B SR/ /v AR T A 4
B E AR KRR RIMLL JER0 B R . 1956.

SOt I PR T R 52 3G I S T 35 45 i 2 SR
[T KoK Ui 7 B 2% 41 . 2011, 31(3) : 12-20.

ZHU Shiguang. On the Key and Basic Functions Geographic
Environment Performs for the Formation and Perfection
of Market Structure in Urban and Rural Areas[]].
Journal of Tianshui Normal University, 2011, 31(3):
12-20.

Future Earth. Future Earth initial design report. http://
www. futureearth. org/media/future-earth-initial-de-
sign-report, 2013.

YAO T, Thompson L, YANG W, et al. Different glacier
status with atmospheric circulations in Tibetan Plateau
and surroundings [J]. Nat Clim Change, 2012, 2.
663-667.



