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KEAR N EREMHRT,

2 T K97 [ 5 f RRAE

B 1T - EEFZAMWSH T KHE T
RO LEMBHAAE . ARRHAERXFTER T
B, IRXBTRKUNEEIEE 2 MEE:—R
BTAEBERBBALEEAMBRRN LBETH
B, BB L P . TRET KNSR
B4 5151 005.84 ~ 1007 m,983.27 ~ 984.52 m,
972.90~973.42 m, B L H 244 32.94 ~ 33.58 m; =
REEVR.FANKETREEEBLT KBER
8], 4910 2.41.2.40.2.61 m, B3I K ETERITH
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M1 ATA-EEA=MMEMBTRE
MTHEBRRHASHE
Fig.1 Distribution of sample wells for monitoring ground water
level in the Weigan River and Kuqga River delta oasis
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21 BTA-FEEFAZRMWEMNE 102 TAFHBRFERHSEEN (m)
Table 1 The inter-annual dynamical variation of the average depth of the ground water in the delta oasis
of the Weigan River and Kuqa River in the last decade

IR, Area mﬁﬁ:ﬁ"’) 1997 1998 1999 2000 2001 2006 A?:;e “‘;’;
Upiﬁ?iffm 1009.61 2.61 2.75 2.1  3.08 3.19 3.7 3.05 -1.16
mdz?a?.ﬁﬁm 987.07 2.55 2.46 2.45 2.60 2.65 3.80 2.75 -1.25
b?ffaf;fm 975.84 2.42 2.41 2.37 2.49 2.57 2.94 2.53 -0.52

we::ﬂlji{fm" 993.29 2.64 2.84 2.7 2.98 3.10 3.63 2.98 -0.9
Wmﬁifﬁdism 1003.72 2.75 2.80 3.05 3.22 3.42 4.09 3.2 -1.34
w’jﬁjﬁ'&m“ 996. 11 2.37 2.24 2.34 2.44 2.50 3.70 2.60 -1.33

mefpiﬁim 976.12 2.51 2.46 2.42 2.49 2.50 2.92 2.55 -0.41

Tﬁifw 991.68 2.55 2.5 2.61 2.76 2.85 3.55 2.82 -1.00

NEBLERHBTAKA-ES2TREH, N
1997 4E X 2006 4E , L TR 1.16 m; B WS T 38,
T KALSEIRTHE TR, A 1997 £ ZE 1999 4E, LT

KU EHEHRT BAEESFH 0.1 m M 0.05 m,
1999 £ 2 5 , T KA B B 2 TRk, & 2006 4,
T KEHES 2.45 m FFZE 3.80 m; FERAY T K
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TFEMX LB

# %

BH23 T mEE2.94m, BTFAHWEERHH
T KA, B 1997 449 2.64 m T B3] 2006 4 9
3.63m, FREBEN0.9 m,EHTH 9.9 em; BT
M EH R TR, h 1997 F82.75 m
FFeBl 2006 469 4.09 m, FEEMEE N 1.34 m, 1
TR 13.4 om; 8T o W) 38 R A8 X A9 38 F K L,
1 1997 4F 9 2.37 m T BB} 2006 4E69 3.70 m, T B
BEN1.33 m, T 13.3 co; MK DS REAL
R T KDL, h 1997 £ 8 2.51 m T K3 2006
FP2.92m, THIEEN0.41 m,ENTHE4.1 cm,
BEER BT KUEHBTRAS, BERPHEM
TFEBEYHL T KL e TFHEFE, R E R : A 1997 ~ 1999
EHBATCHARER TR B, KoK B 4E N E™=

E R EEEHE, B MK BBk, R T K AL
EF. 199 52 E HEFTHARNENFES
7,8 T TR EE B BUK , BRAR T AH DL 338 A0 3 F K
i B3 T K A5 BT FR4R B 550 B Ak
FUEFYXRR, W B FAEWEFEREXNER
36 T o R R K R B s, U,
X T KRB EBR . HERE TR - B
KM Wi, 1993 EF A FETRK, HEX
LHTHPEFEEREARVEHEETRRE, H
KEGHBATRAWNE, BT KENBABAT
BERAEH FUERBT KUY FREETKTF
8 T 9 o T O X R B R R L

22 ATA-BEEA=AMNFIME 10 a B TAFEHREREVHELEN (m)
Table 2 The seasonal dynamical variation of the depth of ground water in the delta oasis
of the Weigan River and Kuga River in the last decade

XM "R

A Month s 20

(m)

Area Alitude 1 2 3 4

5 6 7 8 9 10 1 12 Aversge

EUR 6 L ES
Upper of alluvial fan

HBUR B9 P
Middle of alluvial fan

WE BT
Lower of alluvial fan

WFRERSY
Weigan River furukawa
[l % A
Western agricultural district 002
AW
Eastern agricultural district
BB EH
Farming-pasturing zone

B
Total average

1009.61 3.07 3.26 2.94

987.07 2.91 3.07 2.58

975.84 2.67 2.75 2.19

993.29 3.00 2.11

3.3 3.54 2.62

996.11 2.67 2.8 1.99

976.12 2.73 2.87 - 2.01

991.68 2.91 3.06 2.2

2.77 3.15 3.28 3.18 3.2 3.4 3.02 3.05

N Al
2.46 2.82 2.8 2.84 2.8 2.8 2.61

2.27 262 2.69 262 273 2.72 2.48 2.54

274 3.1 3.23 3.2 2.85 2.98

293 3.34 3.4 3.45 3.48 3.4 322

2.3 265 277 270 2.64 2.63 2571 249 2.60

2.59 2.61 2.78 2.64 247 2,55

2.9 2.9 292 2.9 2.87 2.74 2.81

4 HTFKREIFWHEL

MHIFRKIE 10 a b FKEHBRENFNHE
THE(ER), AR T AKHEFELEXR, 2KV
WEABRRABRMEKMUAEE 84 cm, WEHE L. P
ATHHT K EHHEFHEHFTHEDHR 73 em,
104 cm 1 78 em; E TR A FEMER 84 om, B
T XAHZER 92 om, REPHERXAHE K 81 om, RBEX
W AE R 86 cmo BFFE X 4 b 47 A7 3 F K 2 B
BHNBYHRAE 4 A, KBRS HEFEEERAR
B9 S, s B L3RR T o 6 3 B K AL
RETA HRBOPB.TH . AATHTHAEX
HRE2A. BRBAARYEFHERLEHEXH

WFARMHERFETHH. AXBEKBLD, BT
AKHEELEKEER, b TEFI~4 ARFERG
BT KEFE LT, 4 BRBIFENBRFEKA, )
FETHER. 6~9 AREHEM BHEER.ME
YRR FKIES, T RN BB K. 9~10
A.BTLAHE BTAMER ZE 11 AXTHR—%
B HAUR B TBKELMELFLRESE
R T ROLZH T B, WA 2 ~3 AT RS
BmAEAE,

5 BEMREAKMLENREHRR

XTHFFE R 30 A X0 3 H: B 8 0 B K b T ok AL &
AEARREHIHE, RABRRKURERARER
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HHEHR 4 A,%59%0%,HK1A3A 2 A4R
Si£HR3.33%. BBAKMLRERB DGR,
BMEIOAIE-ITRREN, HABEX 30%,2
ANBABRER REBREK 26.61% . HEE
ABEKARAE B, BHEERK, WRANEH#
TG, BR KU FERETERS, RERRS
0%, RERERBBELE, B, BEKUEER
EFKE, REFERN36.61%, EFREHER
Z,533.33% , BFLEMERME, N0,

6 T AKBEERRELSIE

MBI X 10 a 38 F KK R EFREEL (3 3) W
AT KESE EREREE ARLEEERR
WEARKER. "EHB BB T KERERE
WL IL B 1997 4589 2.87 /L BBl 2006 £ 1Y
2.48 /L BAMBEN 0.39 ¢/L; MBIB FEHH T
KERER, ¥ LB H 1997 449 3.56 g/L FEB] 2006
£13.23 /L BOEEN0.33 /L; BB THH
WTFK—EHERBREE, 7 LEH 1997 F£195.59

&/L 3] 2006 4£19 4.65 ¢/L, BB 50.94 g/L;
MRETE, BT ERENBT KRG, T LE
3 1997 4E 49 3.10 g/L F+ 3 2006 4E 9 3.53 /L, k
FEERN0.43 y/L; HREX AT KERERE
W LBEh 1997 E#9 2.21 o/L RE 3] 2006 £ 1Y
1.69 g/L, B/ IEEERN 0.52 g/L; RKEBM X A3 T K
HRERBERER, TEH 1997 F/4.48 /L&
) 3.83 /L, B WEERN 0.65 ¢/L; R K
FTA—BELFEREYE, T LEH 1997 F£86.05
g/L B3 2006 4EA9 4.69 ¢/L, B ¥R E R 1.36 g/L,
MNENKEEE, T AROTLERNILER, A
TEFRE NEXERRTEFERMOEYE, B
TAFUENSHELSEZEREX REER
R TR MHEAKR, BT 1998 # 1999 £
BEAPTHRAEKBEHEITED, T KM BT R
BTHENEF, R, R BHKXRREAE TR
A R S HE K M, B TR o WOE AR
KV EZRELFH,

23 ATA-BEETZRMBRMIE 10a T RKEERELDE
Table 3 The interannual dynamical variation of the groundwater quality in the delta oasis of the Weigan River and Kuqa River in the last decade
€ W42 B 1 (m) §4LBE Salinity(g/1)
Area Altitude 1997 1998 1999 2000 2001 2006 39 Average 1997 ~ 2006
HEBY LA
Upper of alluvial fan 1009.61 2.87 2.52 2.4 2.58 3.06 2.48 2.66 -0.39
WERB A A8 :
Middle of alluvial fan 987.07 3.56 3.74 3.1 4.04 3.98 3.23 3.71 ~0.33
HEBMH TR
Lower of alluvial fan 975.84 5.59 5.16 4.9 4.96 4.74 4.65 5.02 -0.94
BT R
Weigan River furukawa 993.29 3.10 2.90 2.76 2.76 2.81 3.53 2.98 0.43
R %98
W agricultural distriet 1003.72 2.21 2.13 1.97 2.05 2.36 1.69 2.07 -0.52
ARERX
E ieultural district 996.11 4.48 3.98 3.95 4.40 4.66 3.83 4.22 -0.65
ﬂ&ﬁﬁ# 976.12 6.05 6.04 5.98 5.98 5.70 4.69 5.74 -1.36
Farming-pasturing zone .
B4 991.68 3.98 3.78 3.69 3.82 3.9 3.4 3.m -0.54
Total average

7 WTFARKEFHERLIHES

MWHFRKGE 10 a e FRKKBEEWH BBk
F(H4), ZEBTARKKENEFELRK, £2KF
RERTEHEMN0.21 /L, hERR L. P&
MTFHB TR HENEHHEESFHF 0.37 g/L.
0.17 /L 0.51 g/L; BT A& WEME 0.4 g/L,
EREEAE 0.31 /L, RFFEX K 0.34 /L, K

WA 0.49 g/Lo B KETLERK, X,
EFVAERN RIERRRERESRERE
5, HEAKRERREVHEKE, SO0 T KT LE
EFKERAYREASERR, BRZEARR
BB, FIBE, 478 B AT KK R 2k, S B0 F K
FAENEF A RBER, REEARSB, BT A
T BRI SR SRR, SEB T
BT B,
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FRBX R BHFE
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%4 MTA-BEEA=RHMNRMIE 10 a BT AKREBDSEL
Table 4 The seasonal dynamical variation of groundwater quality in the delta oasis of the Weigan River and Kuqa River in the last decade

F LB Salinity(g/L)

- ﬁﬁ?ﬁf"’ 55 s ®E &% 4

Spring Summer Autumn Winter Average
MWEUB M _ESE Upper of alluvial fan 1009.61 2.61 2.66 2.51 2.88 2.66
PhEUR K9 #E Middle of alluvial fan 987.07 3.82 3.8 3.72 3.65 3.75
M A TR Lower of alluvial fan 975.84 4.51 5.02 5.02 4.64 4.80
¥ F 7 d7 W # Weigan River furukawa 993.29 2.57 2.95 3.01 2,91 2.86
PEEE M X Western agricultural district 1003.72 1.9 2.24 1.93 2.01 2.04
F¥BM X Eastern agricultural district 996.11 4.4 4,23 4,09 4.43 4.25
KP4 Farming-pasturing zone 976.12 5.51 5.80 5.85 5.36 5.63
B3 Total average 991.68 3.61 3.8 3.73 3.70 3.71

8 MITF/KMFFILEZEHHRER

PRFEXGE 10 a 8 F KA B AT KF
BERYAE LA R, BB E T KA T M, T
KD b B BT FEE, 3K 10 a BT KA 3 TR
1.00 m, FAEFEH T HE 10 om, 4L E 1% 0.54 ¢/L,
FEHEMRKO0.05 /L, B REHB T KULE TR 10
cm, B L EBRFRMK 0.05 /L. HPHHXHEHRITFHE
HX,E10aBIMEX AT RKUILTHEL.34 m, 5"
EREAK 0.59 o/L, I F KB TR 10 om, B L E
YyFEA% 0.05 g/L. VB ¥ X 3t F /KA F0 94k BF B9 35
ek BB KR TR MT L EREL, X
BZMRE TR & E, 10  §ETHEWEAB
TARMIETEEO.41 m, # FRTLEEF0.43 o/L,
WTFAMBELH TSl cm, T LESELFH
0.04g/L, REEFHREMRESHBALEHK
W, %6 4% L HE A4 K 2858 F HE K ¥ ¥ T o
B, EBETHEENBT KKEESBRERE,

9 WiEHie

D) BETFH-EEN=AMNEHBTKERR
BEEmAR AR A EERAER, HTK
HERZ KA LR, HRZHTRBE bR
fEWMAATR, TKERNERNEEATE
X BT iy A b B _ R BB A T KR BR , T
ERBEX RBAEFRM PR T BT KA
B

2) MER LRIV EHRRETRER, EH
REXHHAKZGEBB TRREOUE, BT KAKH
FEIANTHMEN, K 10 a kAKX T KA
FHTFH1.00 m, EH TR 10 cm, #F KA T & E
ERAMEESER, N 1.34 m; B/AAHREHIL

L, N 0.4l mo NEEREE, BB LA
¥ X T KA Y T B 08 BB K, Y T o R
X 5h % B BB T K ALBY T BRVEE R/,

/TR -EET=ZAMWNEHAMT KR
EHEMENTh. FARRAREKAHES
0.84 m, MERMPBENBRRMBEMAMIEEE
K, 1.4 m, HER/PHERWEBEHLEE, H0.73
m, BEMTKUFHBF 4 AXBERRTK
£, & FFH TR, BIKRE 2~3 A TEIBRMEKL,

4) BTH-EEH=ZAMWNEHE 10a Tk
KESEREE, BT RKUESKE_FELARTFHN
Xtk 10 a B FKP LB 0.54 /L, 51
EREEERANRER AR RBREH, N
1.36 /L, B FHEFEMTLEART0.43 g/L,
MEdk LR EX B LB TR T A LE
B4 T W BE 5K, R LR R S L I T o R R A
3 S T KL BE B BE AR WE B o

5) BT - EEW=AMNSHE 10 a BT K
KEHEFEAAKR, ERFHENTHEHHEE
#0.21 g/L, WEBTHMEXDERKLEHE
HEBTHENZHHERK, 45K 0.51 /LM
0.49 g LiEHHER/MIRWBEBHFH, H0.17
¢/Lo

6) FEA M kT K& BN b BE LR
AEFABEHEMMAYE. ERREABHELEER
% K% FMRfifs A8 MEBHNERER
$ HHBRSEANS  BHTRESEYBEIN
AWRR, BRS HTHPRE, BREHE, Bl
HARG, ZWHK, BELTRKERBENTEH
mXESETYHMBHFMER.

7 RUEFEHES BT RBEMTLERR
BRMEW, BESTTHABRENTESST, BT
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Temporal and spatial variation features and genetic analysis of
groundwater level and water quality in the delta oasis of the Weigan River
and Kuqa River in the last decade

Mansur * Sabit, WU Sheng-li, Lutpulla * Imin
( College of Geographic Science and Tourism, Xinjiang Normal University, Urumgi, Xinjiang 83005, China)

Abstract: According to the data from the 30 observation wells which are distributed in the delta oasis of the Weigan
River and Kuga River, we analyze the temporal and spatial variation features of the underground water level and water
quality during recent 10a in this area. The results show that (1) The absolute elevation of the groundwater rise from south
to north in the study area, and the river flows from north to south or southeast, but the depth of the groundwater is not
impacted by the big grain, and it is controlled by the local geomorphy and the way of land use. The basic law to the
depth of the groundwater is that it is deeper in the western agricultural district, the Furukawa of the Weigan River and in
the north of the alluvial fan, but it is lower in the eastern agricultural district, the farming-pastoral zone, and in the north
of the alluvial fan. (2) During the last decade, the groundwater level dropped by 1.00 m, and the largest decline ampli-
tude is 1.34 m in the western irrigation district; and the smallest decline amplitude is 0.41 m in the farming-pastoral
zone; the groundwater salinity reduces 0.54 g/L in average, and the largest decline amplitude of the salinity is 1.36 g/L
in the farming-pastoral zone, but it rises by 0.43 g/L in the Furukawa of the Weigan River. (3) Because of the irriga-
tion and evaporation, there are some differences to the groundwater level in a year and water quality in the study areas.
The difference is 0.84 m between the highest and the lowest water level in a year, and the biggest difference is 1.04 m
in the central of the alluvial fan, and the smallest is 0.73 m in the north (the upstream), and in the normal year, the
lowest water level is on February, and the highest on April; There is a little change to the water quality of the groundwa-
ter in a year, and the difference is only 0.21 g/L between the highest and the lowest salinity seasons in a year, and the
biggest difference is 0.51 g/L in the south of the alluvial fan (the downstream) during the different seasons, and the
smallest is 0.17 g/L in the central of the alluvial fan. (4) Evaporation and human activities of agricultural production are
the main reasons for the temporal and spatial variation of the depth of the groundwater and water quality, and with the
opening and running of the main drainage ditch, lowering the groundwater level and salinity of the corresponding terrene.

Keywords: Weigan River and Kuga River; oasis; groundwater level; groundwater quality; temporal and spatial

variation; cause



