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R AR A E R R IR 2 —, T
K R KA FHZK 53530 o 1R 7K 8 27% .36%
F142% (Doll et al., 2012), BfZE BRI HE I
NEE SRR, KGR & — R, =
fAR Al B R A AR K SO R (R . 2R K
TR S R I R AR A ), DT R I b T Ak A7 A
7 (Tayloretal., 2013; Greenetal., 2011 ), H 20
g 70 ARARLOK, T IR A AR T ) B
A, BRI L, 8RR, EWELET, K
AR OK)NE il DL M 24 R AR ™ 8 (BRI A,
2017 ), FECE BT KA S5 A7 4 e 78 B[] F12s [H]
EERAA ., R TPCC 5 = IR AR DU PEAL s
FEH, MR KRR ARIEA: A 2 PR B IR B A
i RAEE A ACIVER (Parry et al., 2007),
{H T AEAR AT bR K AR5 M LA Aok R K
AR TN B ST AT LRI o B KSR R A

ELUH: EBXARPEELSIE (417307525 31770530)

Z VLR KIS Y], MR K SRR A [ s
Mo RS, (SRR SE, 2017 ), LK, L2
F R AR 7 PARALL A AR A T KA A2
FFFUM AR L AEH T KA A9 AEfk, 4 ANN AR
( Daliakopoulos et al., 2005), SVM #7(Mustafa et
al., 2012), RBF #i#! ( Zhang et al., 2017; Evans et
al.,, 2018) %, {HFTHUSHREOF AR, —J7iH
PR AT E T, BRI S EOR TR L
APz 225, [FEF, —SUBIRIR i e — BB
SHFSE (R, 2885 ); 71— 7l THE
KBRS L FROK R 2%, A2 SSRGS
T, B2 AHRE . SRR, FECRFE
BIRIBII A IR 2 R E R, ik, A UEE G5 ML
D1 KA SIS, 20 WA b T A2 % 2R
5% PR 1 i 7 AR
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ST, HAl IZEROK 53T KAz 8 gy — 42
BOTRE, RFAERRK ST AR Z AR (X
E4, 2009; KB, 2008; &%, 2011),
[, XEGESE (2009 ) AR AR, BEMS5HT
TRANEFE AT PN FIAF B (] 0 28 Ak AR ELAT ey ) —
vk, B YRR Bk R T, Hb R KAtk B,
MEEFR/ DI, MR KO AR R, AT %
B, SRR IR R R R KA AR G B R S A
T, AJEA R AT DU S SO AR, T RZ
o R KA B3N ( Tabari et al., 2012), HSRIFA
E— HAR M T KA, FUR 2 AR MR
B, ASIRXTH N KO A B, Y H T KA
PRGN, AR K B s (e =25,
2004; (HEMEE, 2010 )., i KX TFIEEHE T
KR Z 8T TR AER T HBIX (CHIBAE,
2015; JHERSE, 2004 ), MixFFEXEER LXK
LT AR IR G A ESS , 1X AT RE R A2 S
i 25 A T B o P T2 AR R FH 3 R ) T 9
XK SCHB RIS, 807 1+ X3 R /K7 A A K
Oy AR I AR R TR X (HIRSE, 2015 ),
BT LI, EZ2EEL X, T KRRIEE
FURVK)NR LB RAE A L@k, iR KT R 7K
PEREMRE (FRRUESE, 2016), HAIRERm
AR ARt EE RIS R . AR R B
YRGS SR AR, DT R I R KA Y
WSz (B30Te%, 2017 ) KUGHEAE N 52 Z& 5L 3
BT, P HEIE 5 I 28 ORI A7 il 72
[B-FESZ M 3l KA AL

TR e JELAE A e KON RN R A B T 4 AR X
B, H KR FER (Zouetal., 2017 ), TEAHIE
Hh [ R 2R g WK B R 2 4 | B R ) RS X
CBRAAREE, 2010 ), FERERAMEEET R, LTH
55 R 1~ 75 9 e SR I 7K 57 3K B A RRAE DL S L R
IR AT FAEPR S R o055, Had RLorh
PREE R 75 i B KA S e 22 2 e Vb,
Mrageb, T HSE ST XGEXT KA A E T o
JEREWARGE . L, A5 B SEI X s  H R K B
VRS PR R T A AR B HAR L, R T 5
DR T s S R KL AR, B SR b R 7K
P EEE T, SO0 TR R AR AR B X FE XK IE A
()RR HLAT E A R

ARSI T H I = FE A 2012—2016 4F
MR KA A shiE S s, BUAE . K, =
. KK . 50 cm HiIRSE 5 AN FEIHEEH T, R
Pt ik, WML R KA AT F4ERR A,
FE VA £ ARG B X T R e T KA AR S
TRk, $E N R R e R ORI B, A

P ] R e SRR R IR 4y, A B BN R
P LSRR
1 HRXEER

HiEd s ) (37°37'N, 101°19E)
AR L R B b SR e IR F R, G 43 A P
J6EB. PP AR Je bl 5L, LYt
K 4000 m, ¥RIRISFIER A RIGIR 5254.5 m,
T, BB A R L, PR
THRELH 2.2 m, FHHLEERREIZLHR 8 A, &%
X3k B A BACHKI o 3 DX DAL (] e RN Fr B AL
R, MR 3200 mo 2 EORREES R RAR
I RZm, WAbs T B Rz sy, 1A%
WP, HRNE T, 4RI T, &M (7
) FHAIER 9.8 C; &% H (1 A) FHAIR
H-14.8 C, FENTCAR TR , FHXSTCFEDIL 20 d
it AEBEIKIEAE 426~860 mm Z [i), ZARF-HRE
KN 590.1 mm, FRKEHTF 5—9 7, LR
IKETEM 80%, EPRAIZTTREKIT A, 24 H
TREFE] Ol 2462.7 h, AFEGEEHE N 5.8556x10°
Jem™ o IZ XS R TR FE AL £, 1 1982
ELRE—HBAE AN, DIERR (Kobresia
humilis ) EERER, FEARHEFA RESE (Stipa
aliena ), FEREPZHRE ( Elymus nutans ), WHLHFHAH
H B ( Oxytropis kansuensis )FIRAETL( Gentiana
straminea ) 55 (P RIEE, 2017; BAELIESE, 2018 ),
2 HBEBRESHWHAE
2.1 HHEKIE

PRI R BB T 7K A7 MR A M A ) B o
V5T iRl o P55 5 Rk (52203,
RM Young,USA ). 1.5 m At X i#E( HMP45C, Vaisala,
Finland ). & % . .75 ( Molis 520, Vaisala, Finland )
F150 cm + 375 & Hydra Probe Il , Stevens, USA ),
Hodr ) Bk R, SR 50 em 38R R
SR 30 min, ZE R FE i NIBRIEZE
R ML ARAS 1) 5 H & 5 115 2012—2016 4E4%
R N5 FEME N AR EE R LTC
=S TR KAREE A B sk (LTC, Solinst
Ltd., Canada) R4, Hr— LR IR E K
TR, 53— AT RAEAME, REHSR
30 min; Hbu T 7K 35 R EVR 2 M T K A7 35 R (D
2.6~6 m), NZRAPERZ, SCH LT KA HETRRAE
o KAL) EAIG, BB R KRR, FmH T
IR o M B AT 2014—2015 4R RHAEAE K
A (5—9 H) R, REFENREBGRE, #
Jr RN 50 cmx50 em, A 10 %k, BOHF(E.
22 HthAE

KT R F Z A B 2 e M S se |
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fEF (£ 1), —BZegt:mIIEAEH, BeR
FH R (3.3.1)  yhat F1 MBESS U (L3 Hr
( dominance analysis ) J57% ( Budescu, 1993 ), %
i 5 STEHEF (K, <R, 78k, 50 em &
HEREE . X ) XL R OKAZ g, AR R
X A% B E AT HERR RN £ AR A X B B R T
AR, AR, . BiA — XA & x; F
Xp5 Xn 2 p-2 DA REfT— TR CHEER x5, x),
YAANE] 272 TR ) TRk R T X, B Sk
A, AR xR T X, BIAR S x; AR B
T xjo SEGITEME, RS T AR
BN | IR, AR, e R RS
FEATH HL R PT A W RER F RIS T, T A
AR B, HLAS T AR e i ST TRk 2 FN
ST, FRGHFXTH T KA BARXS B Z Ry
FRG TR BTlk S TR e . Bk
HHEALWT

x1 BNEEZHEEXREY

Table 1 The correlation coefficients among the variables

ﬁj&%%’é’( . X5 X3 Xy Xs
Correlation coefficient
GLD 0.137  0.388*  0.548%* 0.628**  (.262
X 0.852** 0.688** 0.376*  0.262
X 0.889%* 0.570** 0.969**
X 0.705%* 0.791%**
Xs 0.424*

GLD: HuF/KOHER; Xi: BK; Xo: AR X 285 Xa: K
i X5 50 om DHEREE. *FIRTE 0.05 KFEK BEKT, “FRIE
0.01 JKFIRFN B EIKF o 3R 3 hEA5 R LG AR

GLD represent groundwater level depth, X1 represent rainfall; X2
represent air temperature; X3 represent evaporation; X4 represent wind
speed; X5 represent 50 cm soil temperature. * means reach a significant
level at 0.05, ** means reach a significant level at 0.01 level. The symbols

in table 3 have the same meaning as this table

D=3 (P =Py ) (k) (1)

p-1
D, =ZD(k)xl. /' p (2)
ko
,
py»xl...xp = ZDX_/ ( 3 )
=

ofr, DY A x URINED k A ZE LRI T AT
(AT TR PR ks o, B x, 19 ke
AERAERTT4; D, K p AT DY HYTH
(B P, " 0D, 2. 4 FUE R ST 5Tk &

PRI i S 22 1 T3 HE R 258 e AR N B A
B 3 AR X1, xo, x5, T kR

AR v 25 A R (P S TR, PR T A R o

X S8 BTRRAEA TR P4 e o R EE BTN R

DO = by’
D(l)x] = [(py'X1X22 - pyxzz) + (py'XlX32 - py'X32 )] / 2

2 = 2 2
D X [(pJ"Xlxz)‘,% -pJ"Xz’% )

D, =", +D" +D? )/3

3 #REHH
3.1 MK FEASTI

WG H-Fds , 275 RUE I, 2012—2016 4
H R KD, BARE “RUERAE" fhiad, KRBT
HWAB B, 1—8 H S —FrBr, 9 H—84F 1 H
JEE B EE—B B, 1 —4 AR TP
IR T, Z&BEVEHDINGR, iz Kdse ok, Bk,
WFRFEA NG, HRKAZHT TR, HAE S v
TKALBAEE — D EARE, H(4.78+0.06) m; 5—7
H (HEKZ), MEFEHRWTEBE S, T KMS
kb, R BRI THES, JE 8 Awii
TRAIIRFEE — (A, h(4.25£0.13) mo 5K
Berf, 8—10 A, MR /KAZHT PR, ZJ5 11—12
AR R ETHER (B 1A ). FBoKAEN S
BOANYYS), EEEPELERKRS 5—9 H, 4584
K 80%, JEAERKFERERED (20% ) (K 1A ).
MRS, EETTRIE L, BokS5H#F KA 2L
M2 TR, FoKAR LR gAY | i T K
RIS FEE N RIS, HL K AR TR T 1 R 7K
o (F2),

g 5
= s Groundwater level depth (A) 120
2 481 Rainfall d90 &
E =
B 450 60 =
g g
E 42 30 &
=}
§ 391 I I I I I I 0
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Month

Groundwater level depth
485 Rainfall

®)
1560 g
E
45+ /{ - 480 =
8
42 - 1400 5
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Fig. 1 The seasonal and interannualvariation of precipitation

and groundwater
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Table 2 Inter-annual and annual variation coefficient of groundwater

level depth and rainfall

E20) Rk AE 57 28K MR RIS 5 R A
Year Rainfall CV/% Groundwater level depth CV/%
2012 109.9 5.8
2013 113.8 5.0
2014 110.2 7.1
2015 86.4 4.9
2016 116.6 4.8
2012—2016 21.6 4.4

3.2 M TIKGIFRPEIKBIEBRIT(L

P 2012—2016 AF LI A3t T A7 AN AK AT
PRASABERAE (& 1B ), Hb /K7 AR fa S i sh i
SMRRIRZ W TR, FFE 2013 AEHB—
WAy, ZIE%EE LT, T 2014 kB e, N
(4.18+0.27) m; TMiFEAKALIN SRR, #
PR rE G >, IEAE 2014 FRRIRKME, N
567.2 mm, SMAT S, #F KNS B AR EA—EL,
IUHE 2014 4F, M R/KRAAEIRCK, BEKEAR
K, BABGH—3E, Ml 2012—2016 5 F48 5
RBOMTEE R AT, AR AR L, HTR KA AR

PRAZ BN RE (K 2).

5.0 @A) .
E L]
= ° ® o ©® o
8— L ] [ ) L] L] L]
=l L [}
3 45 e .
5} L) ° °
: * ° ° b L] L]
B .....
g . . .
k=) .
§ 4.0 ' S e .
= L]
o 03

35 L L L L
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Rainfall/mm
C) r=0.28 P<0.01

sol © 7 « °
E L]
=
j=9
3
s 45
5
g
<
£
S 40
2
G} . .

35 L L L

50 100 150 200

Evaporation/mm

3.3 WTKUEFEUETEZMEE

FEFRAMTT D, EREIAE TR (X)),
it (X)), 28% (X3). Rk (X,) F150 cm 34
T (Xs) XKL R BTk, [RIR2E &40 0T,
BE— T RS K7 b R KA IR SR . 4%
FW], KU 5 T K7 U (=038,
P<0.01)( & 2D ), HXH T KA AS 1
BRI IE T, 5 R stk AR S 72 I 36.8%,
TR bR AR A AR S ik A /DN, A5 L BTHR 9.3%
(£ 3), HTFARMAFIBZIR LMW, HF#E
RS U KA B E A (=028, P<0.01)
(E20), Hastk (BFET2E) 1Y 27.68%, 5
AR X KO S A B, &2 (R A5
HAERRT R RO (3 ),
4 THEFZS
41 SKEFIMTAEERHZM

BT 5 e g PG T R AKX 4%
PRBE R 7 A B A AIE , BF9E 25 SRR, Rk LT
IR B BT IR /)N, X5 — e A AR 25 SR AN — 3,
i BN, BT S T KA A AR A A 54
2, HIRAKEH T K ) B ANA TR 4 35,2017
WA, 2011; HELE, 2009), AT
S, R KA B AR A ARG KR, a0 T

B) 17=0.05 P=0.

5-07()i005P005 . .
g
% [ ) g °
_@' o o [ ] ° °
B a5l o of % ©
.l.>-’ - o« o ° ° o
8 ° . LIRS
: ‘e e .
E 4.0 ¢
E Or ‘ .. o ° °
@) ° hd

35 L L L L L L

-10 -5 0 5 10 15 20
50 cm soil temperatue/C
2
=0.38 P<0.01

5.07(D) r=0.38 P<0.0 . ®
£
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2
3
5 45
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<
ES
=
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Fig.2 Relationship between groundwater and precipitation (A), 50 cm soil temperature (B), evaporation (C), wind speed (D)
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*3 S5NSREEFIMTKRMAMRABE D HERER
Table 3 The dominance matrix for the groundwater level with five weather variables
R AR R (X) PAANR B TR HE{E TR Add contribution
Model variable R X X, X; Xy X
(k=0), FIITTHR Average contribution - 0.019 0.150 0.300 0.394 0.069
Xi 0.019 - 0.269 0.391 0.387 0.083
X, 0.150 0.137 - 0.197 0.245 0.212
X; 0.300 0.109 0.047 - 0.116 0.078
Xy 0.394 0.011 0.001 0.022 - 0.000
Xs 0.069 0.033 0.293 0.309 0.325 -
(k=1), FHmk 0.073 0.153 0.230 0.268 0.093
XiX; 0.288 - - 0.123 0.171 0.132
Xi1X; 0.409 - 0.001 - 0.076 0.003
XXy 0.405 - 0.054 0.080 - 0.025
X1Xs 0.102 - 0.318 0.311 0.329 -
XX 0.347 0.063 - - 0.094 0.054
XXy 0.395 0.064 - 0.046 - 0.603
XoXs 0.362 0.057 - 0.039 0.069 -
X3Xy 0.416 0.070 0.025 - - 0.034
X3X5 0.378 0.035 0.023 - 0.072 -
XaXs 0.394 0.037 0.038 0.056 - -
(k=2), FHTiHk Average contribution 0.054 0.076 0.109 0.135 0.047
XiXoXs 0.410 - - - 0.077 0.037
XXXy 0.459 - - 0.029 - 0.020
X1 XoXs5 0.419 - - 0.028 0.060 -
XXXy 0.486 - 0.002 - - 0.000
X1 XXs 0.413 - 0.035 - 0.073 -
X1XaXs 0.430 - 0.049 0.055 - -
XXX, 0.441 0.046 - - - 0.011
XoX3Xs 0.401 0.046 - - 0.051 -
XoXu X5 0.431 0.048 - 0.021 - -
X:X0Xs 0.449 0.036 0.003 - . -
(k=3), FH5iHk Average contribution 0.044 0.022 0.033 0.065 0.017
XiXo XX 0.487 - - - - 0.006
XiXoX5Xs 0.448 - - - 0.046 -
X1 XoXu X5 0.479 - - 0.014 - -
X\ XXX 0.486 - 0.008 - . -
XoXsXaXs 0.452 0.041 - - . -
(k=4), F¥J5iHk Average contribution 0.041 0.008 0.014 0.046 0.006
X1 XoX3X4 X5 0.494 - - - - -
BB Total average contribution 0.046 0.082 0.137 0.182 0.047
SOTBI BTk o RS O 2509 E 4 L
The percentage of the total average 9.3 16.6 27.7 36.8 9.5

contribution to the total variance of the

dependent variable

v R R A K (BEESE, 2010 ), ABFSE
R T DL S AW S 25 AR R 25 57, 8L
TR A HANE . — 7 e S e s
ZMARTR, TEARIEERAMIX, T ORBHERSES, 4R
KER, MEFRAAANET, Kb T RO HIE
FEHFBAKIETT, KRS T KA

P o TTAE T R s e i TR X, AR R
B, KRR, Z5@ne g, oK LT
PIZEHOE 2Bk M KA ( Zhang et al., 2017 ),
SRR R KA DTRREL /N o ASWFFEHL R KA
SR H-AS 75 e S AR U R, AR LA SR eI 2
Brrg B GRS, VIR 3200 m, AFEHRAR
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TZE, FHEBEHFREAIRKN, Rk
R KR P B EORIR . Rl Hb R KA AZ
AR, XA TR L, XTFEX TR
KEGCZ . iR its Jm A EEZm, Ak
T RERNFEIX — PR B K 2 e85 18K )2, —
FEPE T RENS R AT /K R T /K A A, 24 3380k
ZhER, HIERAKREE TR, BUEROKAE L2
ABREE TR, mAFEFEART T KA AR
ma s (CEARSE, 2015). MAPIREY, IR
SEEL, TEKFBEERT, MK S HIgERS,
BEERS , FEC T KTE - EREE Y B TR,
M EIERAL T B, TR R RK RS, MR KAL
TEVR LRl B Be 2 403 (Treson et al., 2013 ),
F—Jr e T ARG, iR, #E
WD+ Mo A, T AR KRR , APk,
Bl R BRI, AR A, R
&, BoKEMEER, BHERZKEARZTIE
ZAm, H 80%fK A AfEAKZE, A KZE KA
H BRI, 28888 0ms, A, Z80%Kck
A Je )2 L 8B 3 ik L 25 R s ZE I P =R
FIRASH, SUEREARRE SR A R 7K, 248K,

52

(A) Growing season
7=0.39 P<0.01

»
%

ES
ES

40+

Groundwater level depth/m

3.6+

L L L L L
1.4 1.6 1.8 2.0 2.2
Wind speed/(ms")

180 - (C) =046 P<0.01

150 -

120 -

90

Evaporation/mm

L L L
0.8 1.2 1.6 2.0 2.4
Wind speed/(m-s'l)

IR, B MR KL AR A PR
%, BREFEWRBIEAE, I KNTFEILNH,
FJUAERE A fEA B ok (IR, 2010 ), A<
WE5T Z 0 DL BRI K 5 T 7K A A S P Ak 55 A9 4
W AT RE S R T b K ASE B RN A AT AE i 5 3800
K, KAETEH LT,

AWFFERI, EFAA R T2, X
M 7 ey JEr T KA AR A B B B IR R 7 (3R 3
FE 3D), AT B RGE SR KA R, bt
GEIE— 20X H K R U 5 A K R T KA DL
KR R 0 RN EE AR K R R K7 R 1T A
Farhr. BEREH, TieRAERKFLRIEAERS,
IR 5 bR AR AR AE AR B3 TR ( P<0.01 ) (]
3A . B )o KX LT KA B2 ) 2 3 1 LT A
D5, — 5 T KGR K 4325 A R A 75 i i
T, KOERENE i S AW b P8l , k2
e SR BN, WK ATAY A S, Bz LA
Tz, TR R K S 2% K, HXGEEL
K, XKD ZELE R (=046, P<0.01)
(18 3C), HPIZEMEVEHIBGER (7=0.86, P<0.01 )( &
4), FZSZWH TR I . 5—Jr T, 2R

(B) Non-growing season .
#=0.37 P<0.01

4.8 -

44t

4.0 -

Groundwater level depth/m

0.8 1.2 1.6 2.0 2.4
Wind speed/(m-s™)

180 - (D) +*=0.62 P<0.01

150 -
120 -

90 -

Evaporation/mm

60 -

30

50 cm soil temperature/ 'C

3 ARFRESERFMTKMIERER (A); FERFRESIEERFHTKCIERIE (B); MESELXR (C);
RESHEEHXER (D)

Fig.3 Relationship between growing wind speed and growing groundwater level (A); the relationship between non-growing wind speed and non-growing

groundwater level (B); the relationship between wind speed and evaporation (C); the relationship between wind speed and thermal flux (D) at the seasonal scale



1756 ARSI B 27 B O (201849 1)
50 level forecasting using artificial neural networks [J]. Journal of
’=0.86 P<0.01 Hydrology, 9(1-4): 229-240.
£ 480 DOLL P, HOFFMANN-DOBREV H, PORTMANN F, et al. 2012. Impact
’é of water withdrawals from groundwater and surface water on
:Z 4.6+ o continental water storage variations [J]. Journal of Geodynamics,
%’ 59-60: 143-156.
§ 44 o EVANS S G, GE S, VOSS C I, et al. 2018. The Role of Frozen Soil in
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Fig. 4 Relationship between aboveground biomass

and groundwater level depth

KiF, maEiedb s, SEmnge T K
7&K, FEOBTFRA N, MR, HRKABRT
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The Response of Shallow Groundwater Level to Environmental Factors on
Alpine Meadow in Qinghai-Tibet Plateau: A case study on
Qinghai Haibei Station

DAI Licongl’ 2, KE Xun" 2, CAO Yingfangl’ 2, ZHANG Faweil, DU Yangongl, LI Yikangl, GUO Xiaoweil,
LI Qianl, LIN Lil, CAO Guangmin1

1. Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining 810001, China;
2. University of Chinese Academy of Sciences, Beijing 100039, China

Abstract: The water resources in Qinghai-Tibet plateau are abundant, and shallow groundwater plays an important role in plateau
hydrologic cycle. However, few studies had conducted on the responses of shallow groundwater level to global warming in this
special region. Our research conducted on alpine meadow in the northeast corner of Qinghai-Tibet plateau, and applied dominance
analysis to quantitatively evaluate the contributions of rainfall, wind speed, evaporation, 50 cm soil temperature and air temperature
to groundwater level. The results showed that, (1) On a seasonal scale, the groundwater level was characterized by a double peak and
double valley relationship within a year, which decreased significantly during the non-growth season (January to April, October to
December) and increased during growth season (May to September), with the maximum and minimum value of groundwater level
occurred in May (4.78+0.06) m and August (4.25+0.13) m, respectively. On a interannual scale, the groundwater level showed a
show slightly downtrend from 2012 to 2016, with the highest value occurred in 2014 (4.18+0.27) m. (2) The wind speed was the
most important factors affecting the variation of groundwater level among five environmental factors, which accounted for 36.8% of
total variation, then followed by evaporation (27.7%), air temperature (16.6%), 50 cm soil temperature (9.5%). However, rainfall
exerted little impact on the variation of groundwater level, which only accounted for 9.3% of total variation. Moreover, all
environmental factors were significantly negative relate to groundwater level except rainfall. (3) The groundwater level was more
stable than rainfall, and the variation of rainfall was larger than groundwater both on a seasonal scale and inter-annual scales. Our
studies suggested that the shallow groundwater level would be less affected by rainfall on alpine meadow in Qinghai-Tibet plateau,
which could provide scientific proofs to manage and utilize water resources in Qinghai-Tibet plateaus in future.

Key words: Qinghai-Tibet plateau; alpine meadow; groundwater level; environmental factors; dominance analysis



