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IRACZE A LR, DA R VD 70 i KSR AR K Ak 22 iR FUEE PR R S %, At
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e, EE oy AR, M2y 407 km® P, A TEILERRY 1600 m FRESIZAE Y 950 m.
H1 T 2 KU B 5 2R VD b A 52 W) AR 19 1) 0 U sy, - B0 7K B M0 3 AR 79 7 ~440
mm g/ EPEIEFER 9~250 mm™ o ] A OGR Bde 9 50 4 TR AR il X S et 1
Penman 2332, THEA 5 1990—2019 4F T £ R U /K I Z24F-F- ¥ 28 % 5 24 1200 mm.
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Fig. I Overview of the Ordos Deserts and locations of the water sampling sites

FEAG TR TE R i R E R g, Ak Em R e S R M, 76, db. &K
AR T IRLERY, WA R 1.87 T km?, AR, ARG L300 km, VO PE RS
AU HEHE H AT 100 km, HFEFTEZ) 10 km, ZREAES kmo VAR HERHL TR TSR Z
W RFL A (HARI S0) AR mdeblENm e, mivasss e, WA MY
EO(E D) o A A E A G E SR T O Gl B S et 5 1) Penman 450, JHE
1351 1990—2019 4F- PEA S5 VDU K T 2474478 A 1. 2924 1200 mm, T AL A< 5 2
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VAT ~400 mm 328 U6 2 PE I A ~150 mm® [ A T Vb TR RAA TRE T B A, AV
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3.1 HEMmRE
AR AEKFEZ6AS, HPEEGRIH 240, FEMFUPE 124, BEEDHIA K
FEALEG 1A SR KEE R (ms1), 2 T 5EIT JoRE T 16 B A5 4 2k B JG R T 0 ] ZKRE
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(mrl~mr4); 804 VLML T KBS (mgl~mg8, H:img3 Flmgs Nik)ZH K,
HAN IR Z M F 7K, mg3 Fimgd FEE T, 7EE1 EEIRE B hE—FES) 5 104 F
Vo HE VG R AN PGB KAE S (mll~m110); 14> (mpl) 57 T 20 Hb o 2 8 e i B KRR
(1),

VAR VTR B AKRE R S Mgk, Hod il KRR S 8 A4S, AR AE AL S A PR M I
CRE A kel ~ked FES IR B AT, 61 HOBIRR SR MRl —FESL) . BRI (REfh ks
Fike6) . MREKE (FEfke7) FEEHE (BEGke8); BIKFEM 40, SRET R LR
M (CREShKIL) DA PG A0 s X T TR CRE D k12) . AR RIE B (RE
k13) FHLDGEER (FEfhki4) (K1),

3.2 S AE

FE S KA A 2 A TR bR IR BRI E (pH) . A fb—iE i (Eh) . ®LS%F (EC).
AR E A SR (TDS) . 8 (SAL), R Eijkelkamp 18.28 B Z S UK i/ Hr A7
PN , I AT B AR A pH A EC #EATARIE , IR AR I S IR A sl Mzt
Ko X RAERYRE S FH ELAR 0.45 pum B CFL U It 8 I 0 1 3 28 AR 20 YRR AR
e, — O YRR E R, A i A T R R A FR s IR 1R, E B pH A/ T 2;
Ti—y FVEBR B A, TEFE BRI . /2SR pH A X R 2E< 1%, EhAIX iR
< 1%, ECAHIXJRZE< 5%, TDSAHHX1RZ< 0.5%, SALAHXTRZE< 0.01%0,

FESR AR . BHES TRz 7 b B2 B 1 ot 5 Hiek ) B 53 K Ak S0 = 58 . )
BT (F. CI'. NOy. SO) HMPHE T (Na'. NH,. K'. Mg*. Ca*) /1 Dionex600
WFFE R B TSI, BB T briR2E< £3%, FHE TFOiR2E< £2%. FE T
CO; FTHCO;s KK H Gran i 55", 27 kB iR 2E< 5%

3.3 EBLKIEFRAVE L

USSL (U.S. Salinity Laboratory) Kl ## 48 br°8 EC, ZhAL bR AT M L (Sodium
Adsorption Ratio, SAR) . H:Ht, EC 5K a0 A ¢, BCHERAVE MR 2
K, HERERE RN BEBK SAR 5 HHEXHEN AR FE A G, 1t i SAR fERE
Wi -SRI FRSE R, SEGHERE, R SARFE/RIRERLE, SARKIHE AR .

SAR=—Na____ (1)

CaZ+ +Mg2+
N 2

. Na', CaFIMg i 5437 A meq-L™',

Wilcox P 1 A 5 5 USSL I Ml 7], A EC, Y\ H5 A vl M8 H 2 b (Soluble
Sodium Percentage, SSP), Z{EAI, DA Bk 1) BK , T2 AEH/)N D) K 5 6 i 1) Al
Ko SSPIFFEREFR /R FEFEEE , (HAMSAR BRARY, HFRAA Ny .

ssp=—— Na*K 0 (2)
Na +K"+Ca” +Mg

AHf: Na', K. Ca* FIMg* {547 Fymeq L',

4

4.1 ELEDHRRKE KL ZFHE
F L Z VP HIHIK 9 TDS 3K T 1000 mg-L™', WE K THAKIK, HTDS /Mg H
2410 mg-L™', (LS ATIE A N 51400 mg-L™', HA/KAE %K (TDS < 1000 mg-L™),
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Horp IR K L TR MR KRR K RE S B9 TDS 43514 491 mg-L'. 180~560 mg-L™', 167~
660 mg- L' F135.9 mg-L™" (3R 1), WIZKAE S0 pH s 25 & T AR, 20403 F ol
7.49~10.17, HA/KRA pHEAE, HApIRAK . K MR KRR KEE 5 pH (E 5514
7.14. 7.58~8.48. 7.00~8.71 F17.78 (£ 1),

Prek I S mie (R K FEAS B F R 2 3 Al R (&1 2) . KBRS CIL SO, COL™
HCO:", Na', NH,". K'. Mg i & il 3 o T AR, Py mmg s T Atk 4
BRASGIEER SN, WK Car Fr i 5 HA K AR 153423 . Maucha EIREFS /R kR i 8 Fp
BB TR B R, AR B R R L R IR S IX A5 2K AR o S 22 i T BB R
AT 3 2H Maucha E T (K 3) . X FREGRVDHIAZEADKIK (BT FKE S B> co
FHCO, %4, IR 75 78 Maucha B, ZRRUHE, B ARE § oA H BAE T SCH AR A
W), SROK L KA KA T Maucha IR BEAH , H 2 50RE B DL 325 7 X0 Ca'-
HCO, , JARERIRAK i WA 34 1 X H A 2880 5 11K 32 T Maucha | v i
H, FESMEHEE XA Na'-Cl, MR = Eh K AR DL B3 X e A 280
4.2 ERFFILEKNFEFE

HEROZEVWHZEML, BRI ENK G TDS KTk, Hreb, Wik TDS # KT
1000 mg-L™', /A 1220~9100 mg- L', —BAKT B S Z VW HMIKEER ; AR VB
WK% TDS #4/F 1000 mg-L™, SAIRIK, 4rAiiiH 246~780 mg-L™ (£1). KPUTEL
RUPHL, FEAR STV B K %) pH & T K, 5 43 9 Bl 43 391 4 8.22~10.13 Fi17.69~8.16
(£1),

PreeE iR (B14), BrCa” FINOs A, A S maibi Kt o i A 2+ & i —
Tk, A, EIKATRKAE S P S NHY, XA E T B S RIS IR IR &F
NH." LK R S b & AR i 4R 45 . Maucha 81 (B13) Sos, FEAR U] K RE 5 2
PETARMEE L, 2800 S D34 ES 1%l Ca® -HCOy 5 WI/KFESL I T rhilk B4, 2%
FE G A3 F X A Na'™-Cl
4.3 SBREETD X RIRK MK FZER

Piper B 0] LUE i 3 A AR i (B F) L BIE REEA WK AL2A R AR A — e
B HA SR KA A R B VE P, Piper B AYZEIE IX AR 70 M 9N IX, 578 79
Pk AL 2R B AR OS] . FH R A 50% 111K 534 Ca*-HCOs 4, Ca™'-
SO/ #Y | Na-CI'# | Na-HCO:; BV MR EA (TE—XH . BHE T KT 50%), 43 5%F M
T Piper FIZEE X3P A0S, 6. 7. 8FI9X (& 5b) B9, XFFERIRZ b X KR KA
T, WEHF KB KA R T Ca>-HCO, KL, K- WK AL i B K Ak 22 25 0l
Na'-CI' B!, )2 F/AKFFKEESAES, 6. 7. SHIO XA 4040, FIH S IERRE (K
5a).

Piper K AL 43 FRIRAE SRR Z 8D XN B 0T 1z, BT ANBIWFSE A R 45 5. it
FERI, VP DXARFRAN RO R 2B T R A R K VI AR SR AR K™
U IXIAEEEEA SRR A IE . oK . BRI K AL 28— Ca*'-HCO, B Vb IX
ZRARM Ko BB IATA AR th A A DX TEAK L A STV I KRR K Ak 2R 2 L) Na -
CI AN 5 W IK AR ERTE K B KAk 2 2 A T #8430 Ca?*-HCO, #l4N, I A77E SO+ Cl -
Ca’ - Mg» I yh X AR R AR U R K JUERAGTRZH /K™, K b= 2 RIA A0 45
HCO, -Na' B HCOy -Ca™-Na*-Mg 1R &, A FFUb k)2 T /K 2447 Na'-SO, #l
FINa™-CI RIS | BRI — 2 1 JE AR .

XRRELG A P2 AR B T RS M ) e MR N W A SN, ATRERI AR R, B
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T T T T T T T T T T T
NH,; Ca* Mg* K' Na* SO* CI" HCO; CO* F NO;j
-=+- msl —— mr4d —v— mgd —o— mg8 --v-- ml4 --o-- ml8
—a— mrl —=— mgl —¢— mg5 --8-- mll --%-- ml5 --%-- ml9
—A— mr2 —0— mg2 —<¢— mg6 --o-- ml2 --<4-ml6 --¢-- mllo
—y— mr3 —A— mg3 —>— mg7 --A-- ml3 --P-- ml7 —x— mpl

K2 BYRPHRBRIR L 75

Fig. 2 The content of major ions in natural waters from Mu Us Sandy Land

B&ET  copy k1 WBT
cl B co
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A 5 B

b. FPYRBELLREf

mll ml2 ml3 ml4 ml5 ki1
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k12 ki3 kl4

K3 Maucha [FI4875 B9 8 Fl 3= 28 55 F A ARk

Fig. 3 The Maucha diagram showing the relative content of eight major ions
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Fig. 10 The ions ratios of spring water, river water and groundwater in Ordos Deserts
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Hydrochemical compositions of natural waters in
Ordos Deserts and their influencing factors

REN Xiaozong', YANG Xiaoping
(1. School of Geography Science, Taiyuan Normal University, Jinzhong 030619, Shanxi, China;
2. School of Earth Sciences, Zhejiang University, Hangzhou 310027, China)

Abstract: The analysis of hydrochemical compositions of natural waters and their influencing
factors is helpful to understand the regional hydrogeological environment and hydrogeochemical
development history. The Ordos Deserts, consisting mainly of the Mu Us Sandy Land and the
Hobq Sand Sea, are located in the south of Hetao Plain, north to the Great Wall, surrounded by
the Yellow River in the west, north and east, and adjacent to the Loess Plateau in the south. The
Ordos Deserts make up the Ordos Plateau, with the same tectonic background, similar amount
of precipitation and evaporation rates. There are a large number of lakes and rivers in these
deserts. In this paper, based on the hydrochemical data of natural waters in the Ordos Deserts,
the chemical compositions of natural waters and their influencing factors are analyzed, using
various hydrochemical analysis methods. Results show that although Mu Us Sandy Land and
Hobq Sand Sea have different landscapes, their natural waters of the same type have similar
hydrochemical features, which should be related to their similar rates of evaporation. Deep
groundwater in the Ordos Deserts is mainly Ca*’-HCO;™ type and its chemical composition is
mainly influenced by rock weathering. Due to strong evaporation, the hydrochemical nature of
lakes in these regions is characterized with Na'-CIl™ contents. As for shallow groundwater and
river waters, their hydrochemical features and influencing factors show transitional
characteristics between deep groundwater and lake water. The ion ratios show that the
weathering of evaporites, carbonate and silicate rocks affects the hydrochemical composition of
deep groundwater, shallow groundwater and river water to a varying degree. Although the
groundwater and river water in the Ordos Deserts are suitable for irrigation, an excessive use of
them will cause salinization, which should be given attention timely.
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