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Major Ionic Features and Their Possible Controls.in the Surface: Wal_;.er and

Groundwater of the Jinghe Rlver »

KOU Yong-chao, HUA Kun, LI Zhou, LI Zhi* | ¥ A P i
(College of Natural Resources and Environnfenit, Northwest A&F University, Yanghng 712100, China) g

Abstract: To study he hydrochemical (haracterlstlcs of trlbutanes of the Jinghe Rlver (Helh:: Riyer Basin) and thelr comrolhng
factors’ from 201410 2015, 242 samples of surfaLe water dlf(j groundwater were Loﬂected “during thesdry and flood seasons ffom the-
Jinghe River. A‘fter deterrmmng the main water che 1cal™1 10n content by comprehens‘lvely using iorrelatlon analysis, Piper-three- hne_-
graphs, and Glbhq graph, the spanotemporal changes in the hyd‘m( -hemical characterlst?rs of the Héjhe River Basin were_analyzed. The

results showed that all_the water samples in the Study area were weakly alkaline. /Tn thel dry season'of 2014, the cations in the sutface

watet”and groundwater were mostly Na®, accpuntlng for 56% and 58% of the total cations, respectively. The anions were malnly

S0% 7 # acmuntlng fof. 33% and 39% of the fotal anions, rq@pe(’tlvely In the“other three periods, the main cation and anion

components were/HCO; and Na* , accounting for 44% - 46%_ _arrt'f 42% -56% of the corresponding totals, respectively. In the dry

season ,/the TDS of surface water and groundwater graduall'}}.lincreases along the river from upstream to downstream. From the dry

season to'the flood season, the hydrochemical types of the surface water changed from Na-Mg-Cl-SO, to Ca-Mg-HCO, and of the

groundwater from Mg-Cl-SO, to Ca-Na-HCO,. Most of the water chemistry samples were distributed in the middle and upper parts of the

Gibbs diagram, indicating that the formation of hydrated chemical ions in the basin was mainly affected by rock weathering and

evaporation-enrichment. However, the effects of human activities on water chemistry were more significant in the dry season than in the

flood season.

Key words : hydro-chemistry ; ion sources; correlation analysis; surface water; groundwater
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Table 1  Statistics of surface water/groundwater hydrochemical parameters in the Heihe River Basin
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Kok SEYE 8.5/7.6  257.3/289.4  79.9/66.8 20.6/25.4 80.5/96.3 33.8/41.3 28.0/35.2 67.2/78.8 2.5/1.7 3.6/14.6

bR 0.2/0.2  128.8/88 50.5/38.2 15.5/17.7 64.9/61.0 22.1/22.2 9.0/12.4 39.1/32.6 1.9/1.2 1.4/17.3

R SEYME 8.6/7.7 317.4/414.7 104.9/124.3 19.0/30.5 321.8/287.0 47.4/52.8 28.6/34.3 62.5/82.6 2.7/2.1 4.0/9.8

bR 0.2/0.2 107.1/175.3  41.0/70.3 13.2/26.7 64.3/81.7 36.9/30.4 8.0/12.8 42.1/39.3 2.6/2.1 3.2/7.8
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Fig. 3 Comparison of the main ionic contents of surface water and groundwater in the Jinghe River tributaries

TR DN B O A A2 (1R SR N U)LY
M5, A 7K 3R] s e /K RS2 HU T /K A (ELA
IR /NI, B 28 b 3 7K 8 vk
.
3.3 BTSRRI ;
3.3.1 B FURURHE

[ 4 jﬁﬂﬁ%@k%ﬂiﬂ?ﬁf%ﬁ?ﬂﬁ Plpef =4
. oK1 BT ﬂﬁ%@K%ﬂﬂﬁ?mE’J%?ﬁ%ﬁ“" = _
%4 %@Hﬁiﬁémﬂmﬂf%rg’mﬁ; A Zom
Mg b 3 KR T K 0 5T %%?ﬂﬁ% Q%ﬁ&mw
A KB T A A %ﬁH%&?*ﬁUP e | e B
?javsoz‘ MO sk ik f fﬂjz Na- Mg—
C1-S0, ﬁgﬂﬁﬁi{ﬁykaﬁym@sm;@ Meg-CIES0, ik

ﬁ%ﬂ%ﬁﬁﬂ?ﬁ%m% %?ﬁﬁfﬁﬁ
X IRAEIE Na + K Il Mg 28, A0 420, BT 7 © M
VR — B B ZARXT ). P T, ek i
B F Nat fl Mg” "5 MU R KAY EF2F 8 Na® Hl
a’t. BB, HCO; M i 7 I sk
PRI TR — B0, 7T REIE T 7 M A (CaCo, ) 51
A1 < CaMg( CO,), > SEMRIRER . Hh e KRN
R K 7K A 22 2 R 5351 2 Ca-Mg-HCO, B A Ca-
Na-HCO, #1.

FLAETRY Ak T M 32 /K 1 BB T oh Na* 35 ik
ﬁm Ca®* | Mg** S HEAFE, M FKH Na* |

80% 60% 40% 20% 20% 40% 60% 80%
«Ca®'— — -

‘ T L OOOON
2 ’ /\ 5 Tlgk Mg2 e &j‘j*ﬁ m llfii %ﬁﬁ 5 30% 60% 40% 20% : :: -5': prrraT
ﬂﬂ%@k%uﬂﬁﬁkm HCO; &1y J:ﬂ, Cl- TR < Ca* — >
SO}~ PRFFHIT AR E. | H4 BAREAHPpeE
3.3.2 %‘?E’\J}EY}E Fig. 4 Piper diagram for the Heihe River Basin

X AR KRIHL T /Y B F & BEASOOCMT  4F BRIRA . 2R RA X K KAk 2 4L T R R
RO, Pz b W LR TR O A R . AL R K K (38 2) S i b [ A



3146 AN 5%

B 39 %

TDS B NO; S A, 5HALS & F A2 A
[FF2 B Y IE A 6. B FIa], Na® 1 SO;~ . Ca’* Al
SO;™ . Mg’ * 1 C1™, Na* Ml HCO; 315, ¥E1t
TR K AT K P Na®™ | Ca®* . Mg** . SO .
Cl™ | HCO; FESRAAH ., W hfga ., tkan
B, Hop HCO, ok A A e TRIDT, Na* +
K* 1 HCO; | Ca** +Mg™* il HCO; M6, %W
WRAKPWEFEERAAS A, #IK AN
ﬁgm‘

MK R K (35 2) SR PE R TDS B
Mg " 2R SCH, 5 45 8 F B A [ 72 B Y 1E A
XK. BT, Ca’ A1 SO, KT SO, ™, Ca®* f1Cl-
ARG PR ILHEWT Ca®t L K* L SO M Cl kA4
B, Al R R KEIEER ; TRIHL T 7K Na*

I HCO; . Ca®* Hl HCO; . K* Hl HCO; WA X,
55 [ Bsf S0 1 e K B AH S ARL, R bR K i
BT EEOR A Ao MR KRR,

THIDI b 27K R /KA Ca®* 1 HCO, Ay AH &1k
HBI T X g A 79 B 9 A S | 2R WA VU 5 R v
fR AR R TR K. Forh oK Ca®t fil HCO;,
IR SEME/NT Mg® ™ FIHCO, FOAR JeM: , 2 /K
IR Ca®t . Mg®* 55 HCO;, FERHH AW
T RO DT A MK R K Ca®* AT HCO;
AR SE TS KT Me®* A1 HCO, AYAHSEM: | i I 3t
UK Ca** F1 HCO; MIAHDCHEZE KT Mg** il HCO;
(AR S (FEFL R E T, E 2 A0 00 46 35 ik 3 %

HANRAR1/3 ~1/60) #F K& Ca®* &8
T Mg BB R R st 3K v IEVE

®2 HKH/AERAGTAKUESHAXRESH

Table 2 Correlation analysis of dry season and flood season groundwater chemig¢al parameters

lﬂﬁﬁﬁfﬁk DS K* Na* Ca®* Mg+ a4 803~ HC%f “=NOy
DS /1 r \ 7 ok
K* 0.21%/0.757* /1 } | i J
Na* 0.86 " /0.37" 0.1/0.30* | L4 _ &
Ca?* 0.61°/016 % 0.427 /0,61 | 0.86°/-000 14k B 1
Mg * 0.8/~ 028 ~0.78*/-0.75** 033 / 013 —0,15/ 0.33* 1/1 7 e
Ca- Al 0/ 61 0487027 J 050**/ Flod -0 07/0.66  0.727°/0.9 11 /

S~ 0.86™ 4. 78" 0.42°/0.66 . 0,68 /087 069 F.63™ -0.0/-0.31"7  0021/0,34* 5 /1 L ‘
HOOTE 0l /0.8 0.02/0.19 0169 40,37 ,.IO34 0297 0.44%/0.28 0287 /0.497 | 0.49/0.37* 1 =
~N0; ~0.11/0.02 0.40°/0.13 | ~01F/-0)10° J0.07/-0,04 | -0.42%/-0.98 f=0.2825/ 0.2 -0.40/-0.47* -0.259%/-0.3%° 1/l
mﬂ%f;k ¥ B oSN —-'C*‘zix" Mg - 303 HOO;  NOg

s N /L

K f 0757083 /1

Ne* 0.72%/0.62%  0.75*/0.55 ** 11

Ca®* 0.70**/0.65*  0.52**/0.71* 0.50 **/0.10 1/1

M2+ 0.74 ** /0.04 0.54*/0.08  0.72*/-0.38"* 0.927*/0.45" 1

cl- 0.29*/0.14 -0.18/0.39°* -0.05/0.25  -0.12/0.36*  -0.07/0.02 V1

802~ 0.67*/0.65*  0.42*/0.50*  0.30°/0.25 0.38™/0.47" 0.33*/0.18  -0.44*/0.34* 1/1

HCO;  0.78™/0.74%  0.757/0.85%  0.927/0.65* 0.56*/0.56™ 0.72*/0.01  -0.050.44*  0.44*/0.34* 11

NO; 0.28*/0.69 ™ 0.01/0.39* S0.16/0.34%  -0.12/0.26  -0.14/-0.13  -0.23/0.01 ~0.08/0.08 -0.14/0.32% /1

1) * * FIRTE 0. 01 K LRI, « FIRTE 0. 05 KT etk AH%

3.4 KALZEZSHIGIE B

P F KB T Gibbs BT (B 5). #iKM,
KRG IKFE R KA 2E LU/ A 7E Gibbs B, 554
43K BETE Gibbs A1, Ui B K K Ak 2% 41 53 % 5]
—EREM AT KEZHOKFER TDS & & 7F
100 ~1 000 mg-L~' Z[8], 7 Na*/(Na® + Ca’")
B Cl™/(Cl™ + HCO; ) LB E R, 8432 A
RALVEFH 52 | #0576 TDS RME X #4>i T K
YER B PR, T TDS M (e X, iAok

B, R R X 7K Ak 27 85 20 1A 52 e B R fd
F. MWK Cl/Na (¥R 0. 3, (KT {H 734
JKHAB (Cl/Na = 1. 15) , F B KA NG T #5721 111
ERAE A KSR ST K 5 F 41 43 Dkl /N
WHI(E S) , ZHOKFE R K b2 S BURR U5 1E
Gibbs &P, 22 B VR A 42 30 B2 B K 386 2 AR T A
KIGESNAH AR, V875 Na*/(Na® + Ca®" ) 53
Cl™/(Cl™ + HCO; ) WA Fl N 7k A A 24, ik T
o EER B T XU RN 2% -k 4 S TR R i &%



7 KA %

1] S 30 i 27K M K R K A2 R B A i R 3R 3147

100 000

10 000

100 000

10000 |

_ 1000 o000 |
2 L } -
= 50
£ g
7 7
g 8
& =
100
10
| 1 |
0 0.5 1.0
CI7/(CI” + HCO3") Na'f{Na' + Ca?")
o I o ¥ P
ES5 Hok#l/RHGibbsE | 1 \ & /I
l*lg 5 Gibbs charts for the dry season and the ﬂood seasbn > -

%LﬁwL%ﬁEEHQEMﬁﬁﬁﬁﬁﬂi
nwﬁmw%%¥£ﬂam%mﬁﬁﬁﬁfm%m
FIK Y Cl/ Na {Eqﬁﬂm 0.3 j:mﬂmﬁ)ﬁ*mé@/ﬁ
ﬂﬁﬁﬁ*%%@%mfﬁ%ﬁm%%w

4 1‘]‘11: Y

4.1 A%@mﬁm%% SRR

VR S VA RE Y TDS He ki T b F
T LA B 42 BRI S B KL R R IR
T WAL, T KA AT A D,
SR B0 B3 0 B 7 & A VR AR /N (H 2
AE A% L1z 0 b R K Ui 1E I S ) T i
i, 1958 ~ 2000 4F B 4 = i it 8k TDS A 3 iy
XA AR SRRmEREO - %X
1) — 28 A\ 236 2] B2 B F K M T K B
TUREEA —E W2 L.

.- ST I= (N 5 W 3 e (R
Frak , oK TDS 23 K. (A /K3 TDS 75 -
TFE s BNEEAE, b Rl fS M 2K 32 88 Tk AR b
FEXF 2%, 2L R PR B BT, Ve ZR K
W —E R AT Y. (H i RS R, R iR
RN NS E o8 e N R (=2
T IR R I AT ) S SEAR AR AR R . R

o

7 4 %ﬁf

%%nmﬁﬁﬁﬁﬂ#mﬁﬁkﬁ@mm me
Ik B ﬁ%ﬂ%%ﬂﬁ%%ﬂLLﬁj
ﬁ%ﬁ%n%ﬁﬁwfk%w#ﬂ%mwmm$%
Bt K IR K, $ﬁ7kﬁﬁ%uzﬂﬁﬁﬂtmiw?
1) Y00 T W S, e AL A B S T L B
K A 2K I R TP 4 I A [ B 3 b K
%&ﬁ&ﬂpiﬁﬂﬁﬂ%mﬂTmﬁﬁmﬁin

15 B HL T K BRI )N
4.2 KR KA 2= L RURRAE (14 5 )

AR TR IR AL . W R UL E
KATIRICRE . AEWI1E A ) i A 45070
FEWFFEIX P T K 5 AH BAE FH DL R 8 Rk 4 A
PR ES T AR 2 FE KA Ak 24 28 R i =2 A5 £k
P 3 FT LA HY A K U 45 30 0 b v e it , YR
UTRRIR 7 5 18 A o, B 0, 26 WK 2 A T
. KRR sk T KBS PR AR LR,
12 K K AL 242 Ry Na-Mg-C1-SO, %U%% 75 ) Ca-
Mg-HCO, %, i 7K f1 Mg-CI-SO, #5475 5 Ca-Na-
HCO, Y J& i T K 0945 It it M [ K Rk 20 | 3%
TP REAE FHRZ M 3 /0N | [ 52 21N Sk 37 2 i 2B 0%
15 KRN FRIE 3 (RS2 M B, For iU | i 3RK Fin
TR EEEBE T ca* |, BB 714 HCO;,
XS T R T Ca* BB T HCOy



3148 woom B 39 %
— TR AR I R R K R B AR R T R A 7.
%Xﬂ.ﬂ(ﬁgiﬂiﬁx— GEAR Ji;g Xt Y,t Wani:}V Kt,' Zhangi F Cf, et alf jydroch(eimi:al
4.3 AR ALK AR o mrthrn Yinchuan Plin[ 1], Yellow River, 2012, 38(1) 1
AR FE X R AR T, HEAT W i 2 1 22 65-68, 71.
%’$E7K%im%7k%¥£%ﬂé%:]:5% . %%ﬁ% [3] M(.)ussa A B, Zouari K, l.\’le.irc.V. Hydrochemical and isolo[.)e
T A e el
BEOTRREAT . BN A T R K A S ok DR A TR Chemistry of the Earth, Parts A/B/C. 2011, 36(5-6): 167
SO 2, R 0D B 2 2 B 80 oo B
S Hb 2 KGR F T — 5 BB TP 0 Gibbs A [4] ﬁ;ﬁéﬁi&uigﬁﬁjofﬁ307J<)Lﬂﬂﬂ?ﬂc'?i’§'£ﬁ$ [M]. dbxt.
B AOR A E R EF R EARINE (57 s, e, Rie, 5. mTELLELT ARk
BT (0 T T 10 F S M X 3 % 7R % BHEOLEERIN 1], SREERIE, 2012, 33(1) ; 48-54,
VK KK R R ) T B M. IR R e e
SACHIIST THUBT) HO A A2 20 032 53 S R it il Scenee, 012, 3(1), 4658,
ﬂﬁi’%/{l(ﬁﬂ]ﬂki 48] I%’iﬁ'ﬁﬁﬁ , }\ﬁﬂiﬁijj‘{ﬁxfj'ﬁﬁ [ 6] Thomas J, Joseph S, Thrivikramji K P, et al. Seasonal variation
Hﬂ/ﬂ; ul-j jE E*ﬁﬂ(/ﬂ)ﬂ}\%?ﬁﬁjﬂﬁﬁz I]n *Hjﬂ-ij( in major ion chemistry of a tropical mountain river, the southern
Western Ghats, Kerala, India [ ] ]. anironmental Earth
5 gl:!ﬁa/k\. Sciences, 2014, 71(5) ; 2333-2351. =
(7] XU, T mbeit, % ézT{uuiﬁ/Jth%%ﬁEitﬁfﬁﬁr
(1) STV kMR K pH (I (35 I SR 200, 2406 7358
8.6, 7.7 BARBUKS RITHLE. 4 A HIIHLLM iifch:fnﬁlihdfiﬁsfisanﬁmf:i:f L ;fy}ﬁiffl h
I%%i/‘jj‘j Na“* IJj IZH %%Au\ﬁ:?ﬁ E]T 42% = 56% 5 Desert Be%ear(,h 2004 24(6) ; 755-762. . " -_‘_.r"
2014 ﬁiﬂ:ﬁﬂ(hﬁ'fjﬁﬁh m = ?‘j\j 502 1 [5 [_SH r% ?‘-lé\ E._; (8] LiZ, L1n X Q¥ Coles '.A EY et al. Catchment-scale surfage water-
{E@j‘] 33% . 39% | ;H‘:’ﬂ'{_j, H‘j‘ﬁﬂ i’jj{l I_:ICO /15 Hﬁ' i;;o]u;d»;f:t;r ;(;1::;671213 on Chlnas loess plateau[ J]. CA'I hl?lA
FE 449 ~46% Hude/K TDS M 28703 gl M (o] A gkl %, 5 E%ﬁiﬂﬂ\‘ﬂ(ﬂiﬂz% mrmﬂk

H{zTﬂ(i’Jﬁﬁ 352.mg-L"! ﬂj)@ﬁﬁ}“ﬂcfk

u <2>tm§7klﬂykm%r¢mwmjc Hy )
FAR K P2 B AR 9] Na-Mg-C1-50 257

BT (7 Ca-Mg-HCO, %! i1 F 7k i Mg-Cl1-S07 T
AR Ca-Na-HCO3 .

(3) Al K Wi £ AK P AY Na® | Ca®", Mg’",
SO;” . Cl™ | HCO, FERAME . MM a. M
K my i, Horb ca® F1 HCO, ok A 7 i 41 7%
fife R FOK P B 7 R 20Ok A M iR .
KA. mm e Tk EE kA AT, A
A B FOK I IEVE .

(4) PRIAT I FR K AR AZ A AR 2R & -k
ARAEFHRZ M, RIS I B KO R /)N

N R TE Sh X HAR — i s, G HE Al K 26T
A VEDO RN

SEHk:

[1] WangW K, Duan L, Yang X T, et al. Shallow groundwater

hydro-chemical evolution and simulation with special focus on
China [ J].
Mana-gement Journal, 2013, 12(7) :

Environmental Engineering and
1447-1455.

Guanzhong basin

[2] FHFEH, TR, skaafr, . WRAEER)Z T KKk
SEERAE RO A [T, ANRVEE T, 2012, 34 (1) 65-68,

[10]

[11]

[12]

[13]

[14]

f‘E’JETJﬁ AETD]. HRBERLE, 2000, 30(10) ; 200 291
Liu W J Su Y Z, Yang R, et al. Hydrochemical charat’terl%tlci
and  Spatial- tempordl variation of mineralization for the
groundwater in Mingin Oasis[ J]. Environmental Science, 2009,
30(10); 2911-2917.

Z, XISCIK, AR BET CA-Markov A7 ) 2 4 45 [X 22
W R R [ 7], Rk TR 4R, 2010, 26 (1) :
346-352.

Li Z, Liu W Z, Zheng F L.
on loess tableland based on CA-Markov model [ J].
of the CSAE, 2010, 26(1) : 346-352.

NP, XUSCIR. B A5 LA i 8 - b ) FH 2 2 () 4 38K
T RGRAFAE ()], WA, 2012, 23(3): 651-
658.

Cheng L P, Liu W Z. Characteristics of stable isotopes in soil

Land use change in Heihe catchment

Transactions

water under several typical land use patterns on Loess Tableland
[J]. Chinese Journal of Applied Ecology, 2012, 23(3): 651-
658.

R, XSOk, ERKE
T3 AT L e AL B sZ A [T].
(6): 1303-1308.

LiZ, Liu W Z, Wang Q X. Effects of land use type and slope
position on soil physical properties in loess tableland area|[ J].
Chinese Journal of Applied Ecology, 2008, 19(6) : 1303-1308.
WA ElL KBTS T M. deat: A& Tl th Rt
2010. 12-15.

Mitamura O, Seike Y, Kondo K, et al.

B -5 XA () M T 540 A A R
N AR 244, 2008, 19

First investigation of



7 KR TR S K T K A AR A A AR IR R A i P R 3149
ultraoligotrophic alpine lake puma yumco in the pre-himalayas, watershed[ J]. Environmental Chemistry, 2016, 35(9) . 1853-
China[ J]. Limnology, 2003, 4(3): 167-175. 1864.

[15] WA, B, X85k, 4. KBRSz M. dbat: ma (23] ZEMS, H9&5, Wariml, 5. 758 R K T KA 2
B H AT, 1987, 48-60. FRAE B AR J]. PREERME, 2013, 34(3) . 874-881.

[16] JHAESE, R4, BEmEE, % BV R KoK e 3 Wang P, Shang Y N, Shen L C, et al. Characteristics and
BFRE R HIN E (1], R, 2014, 35(1): 131- evolution of hydrochemical compositions of freshwater lake in
142. Tibetan Plateau [ J |. Environmental Science, 2013, 34 (3):
Tang X W, Wu J K, Xue L Y, et al. Major ion chemistry of 874-881.
surface water in the Xilin river basin and the possible controls [24] Xiao J, Zhang I, Jin Z D. Spatial characteristics and controlling
[J]. Environmental Science, 2014, 35(1) : 131-142. factors of chemical weathering of loess in the dry season in the

[17] WAFLE, BIR, TS, 5. BEHBNERZ T KK L2245 middle loess plateau, China[ J]. Hydrological Processes, 2016,

fERYIT2s 2840 1], FRBEfk2%, 2013, 32(6) : 974-979. 30(25) ; 4355-4869.
Hu C H, Tong L, Wan Q Y, et al. Spatial and temporal [25] Chen ]S, Wang F Y, Meybeck M, et al. Spatial and temporal
variation of shallow groundwater chemical characteristics around analysis of water chemistry records (1958-2000) in the Huanghe
Poyang Lake[ J]. Environmental Chemistry, 2013, 32(6) : 974- (Yellow River) basin[ J]. Global Biogeochemical Cycles, 2005,
979. 19(3) : GB3016.

(18] FM&. ZILgeitIrikqesh/R 28 2 R 2 ER A i F 7K [26] SBIG¥Y, REMIZ, ZHEL. AER B R K- K KA
RGURMA A B ATAERBT S AR [ D], KA FMR SERIELT]. HBEILE, 2016, 35(7) : 1372-1380.

2%, 2007. Guo Q L, Xiong X Z, Jiang J R. Hydrochemical characteristics

[19] Gibbs R J. Mechanisms controlling world water chemistry[J]. of surface and ground water in the Kuye river baii_n.[ J].
Science, 1970, 170(3962) : 1088-1090. Environmental Chemistry, 2016, 35(7) : 1372, 1380

[20] ok¥E, S5, 2805, 45, JE PRI 0K Ak 4 R 4% [27] Verma S, Mukherjee /A, Choudhury R, et al. Brg,hmra‘?putra river
ﬁ?ﬂ[ﬂ%[” WEERLE 2017, 38(11) ; 4537-4545.~ basin grnundwater solute, distribution, cherti€al ¢Volut10n and
Zhang T, Cai W T, Li Y Z, et al. Major ionic featuresgi&d'their arsenic ocpurrences in different geomorphic seltmgs Jja “Journal
possible controls in the Water of the Niyang River Basin[J]. of Hydrolbgyf Reglonal Sthdies, 2015, 4. 131~ 15,3.,. ;
Environmental Science, 2017, 38(11) : 4537-4545 ! [28] M‘%J_ I%ﬁ_u T i, BT K 5 Mk Ak TH fﬂ!ﬁ%"—A

[21] KT, /B BReRig f'\{%%%kﬁ:ﬂ/ﬂt“%ﬁ&,_ﬁ\ s %, 2006, 13(1) : 5873

SIRALT]. ﬂ—%ﬁﬂﬁ 2007, 52(13) : 1561-1566;" h’ 7 Chen J S Wang.F Y, He D W Geochemistry of water quahty of.A
" Zhu B Q Ya.nan P. The ion chemlitry of” quifacy;g-nd‘ground the Yellow River ba@ln-fﬂ Earth Science Frontiers,,2006 13__.‘
" waters in t}.\e Tdkhh’ldl(dn Desert of Téfim Bamn wéstern’ Lh;na (1) 58 7 N @

[J]. Chmese Smen(e Bulletin, 2007, 52( 15) 2123 129’ [29] Glbbs R J Water chemlsltry of the Amazon nver[] Geoqh_ijni.ca

[gz} St iie, ﬁﬂm L eI -HT - Bquzlﬁbﬁzﬁﬁ ey “ et Loamochlmlcri_i Acta, 1972,136(9) ; 1061-1066. i

- m_ﬁﬁbk.ﬁﬂﬁ . HEifke#, 2016, 35(9) . 1853~ ]864 [30] Gordeév V V, Sidorov I S. Cencentrations of major elements and

'WenZW jluX XICBB
/ analySIS of hydm(heml%try in the Long]lang Llupang—X'ljlang

et al. Lhamctenstms and be{ll‘(,(‘:b

their outflow into the Laptev sea by the Lena river[ J]. Marine

Chemistry, 1993, 43(1-4) : 33-45.



HUANJING KEXUE Vol.39  No.7

Environmental Science ( monthly) Jul. 15, 2018

CONTENTS

Spatial-Temporal Change Evolution of PM, 5 in Typical Regions of China in Recent 20 Years «+eeresveeeesseersennssinisnniinnn LUO Yi, DENG Qiong-fei, YANG Kun, et al. (3003
Evaluation the Extent of Health Damage Caused by PM, 5 Particulate in Xi’an City «+eerereereeseeseeeresseinneee WEI Guo-ru, SHI Xing-min (3014
Analysis of Chemical Composition, Source and Evolution of Submicron Particles in Xianghe, Hebei Province - -+ JIANG Qi, WANG Fei, SUN Ye-le (3022
Characteristics and Source Analysis of Carbonaceous Components of PM, 5 During Autumn in the Northern Suburb of Nanjing  ++-+eereseerereeeeeeres XU Zu-fei, CAO Fang, GAO Song, et al. (3033
Comparison of Chemical Components Characteristics of PM, 5 Between Haze and Clean Periods During Summertime in Lin‘an -+ LIANG Lin-lin, SUN Jun-ying, ZHANG Yang-mei, et al. (3042

Characteristics and Sources of Carbon Components in PM, 5 During Autumn and Winter in Panjin City

HUANG Cong-cong, MA Yan, ZHENG Jun (3057

)

)

)

)

)

ZHANG Lei, JI Ya-qin, ZHANG Jun, et al. (3051)
Aerosol Optical Properties and Light Absorption Enhancement of EC During Wintertime in Nanjing )
)

)

)

)

Concentration, Solubility, and Dry Deposition Flux of Trace Elements in Fine and Coarse Particles in Qingdao During Summer ««+:«+:+ssseeseseereens LI Peng-zhi, LI Qian, SHI Jin-hui, et al. (3067
Characteristics and Sources of Dissolved Heavy Metals in Summer Precipitation of Taiyuan City, China +«+sessessesseesenenssenenennnns YE Ai-ling, CHENG Ming-chao, ZHANG Lu, et al. (3075
Characteristics of and Factors Affecting Atmospheric CO, Concentration in Hangzhou :+:eseseeeesesernmenin, PU Jing-jiao, XU Hong-hui, JIANG Yu-jun, et al. (3082
Treatment Status and Emission Characteristics of Volatile Organic Compounds from Typical Industrial Sources - + JING Sheng-ao, WANG Hong-li, ZHU Hai-lin, et al. (3090
Characteristics of Industrial VOCs Emission Sources and Control Technology Application in a Prefecture-level City Region-Based on Qinhuangdao City ««rvereereseerserseresnemenenneninenennnnens

.............................................................................................................................................................................. HU Xu-rui, HU Xiao-yu, WANG Can
GUO Bin, YAO Rui-jing, ZHANG Shuo, et al.

HUANG Cheng, HU Qing-yao, LU Jun (3110
TIAN Chun-hui, YANG Ruo-zhu, Gulizhaer Yilihamu, et al. (3118

(3096)
(3102)
(3110)
(3118)
++ SHI Dong-qi, LU Xin-wei (3126 )
(3134)
(3142)
(3150)

3102

Pollution Levels and Risk Assessment of Heavy Metals from Atmospheric Deposition in Nanjing «++++++ :

Contamination Levels and Source Analysis of Heavy Metals in the Finer Particles of Urban Road Dust from Xi’an, China -

pCO, in the Main Rivers of the Three Gorges Reservoir and Its Influencing Factors = +veeeeeresessesessisnmsninniin LUO Jia-chen, MAO Rong, LI Si-yue (3134
Major lonic Features and Their Possible Controls in the Surface Water and Groundwater of the Jinghe River —+«eesesrerrersesesienienensiinenens KOU Yong-chao, KUA Kun, LI Zhou, et al. (3142

Urban Runoff Phosphorus Removal Pathways in Bioretention Systems ++= LI Li-qing, LIU Yu-qing, YANG Jia-min, et al.
Succession Characteristics of Phytoplankton Functional Groups and Their Relationships with Environmental Factors in Dianshan Lake, Shanghai = «+sessessereeesesenenssnmeneniininnnnn
............................................................................................................................................................... YANG Li, ZHANG Wei, SHANG Guang-xia, et al. (3158
Spatio-temporal Variations of Diatom Community and Their Relationship with Water Environment in Fuxian Lake «+:+seeseeeeererereeeenes LI Rui, CHEN Guang-jie, KANG Wen-gang, et al. (3168
Effects of Algal Blooms and Their Degradation on the Sediment-water Micro-interface WANG Yong-ping, XIE Rui, CHAO Jian-ying, et al. (3179
Effect of Biochar on Root Morphological Characteristics of Wetland Plants and Purification Capacity of Constructed Wetland ~««++++«+ssseexe XU De-fu, PAN Qian-cheng, LI Ying-xue, et al. (3187

Preparation of Mn-Co/Ceramic Honeycomb Catalyst and Its Performance on Catalytic Ozonation of Hydroquinone »«+:«+«sseseseseeeeese: ZHANG Lan-he, GAO Wei-wei, CHEN Zi-cheng, et al. (3194

Degradation Mechanism of Tetracycline Using Fe/Cu Oxides as Heterogeneous Activators of Peroxymonosulfate - LI Jing, BAO Jian-guo, DU Jiang-kun, et al. (3203

Behavior and Mechanisms of Cd( II) Adsorption from Water by Niobate-Modified Titanate Nanosheets «+++++++s+ssseseusueueueseees KANG Li, LIU Wen, LIU Xiao-na, et al. (3212
Trace Amounts of Phosphorus Removal Based on the in-suit Oxidation Products of Iron or Manganese in a Biofilter —-«+«+sessereeseeserecneens CAI Yan-an, BI Xue-jun, ZHANG Jia-ning, et al. (3222
Effect of Preparation Methods on Phosphate Adsorption by Iron-Titanium Binary Oxide: Coprecipitation and Physical Mixing +++-+«+++-+- ZHONG Yan, WANG Jiang-yan, CHEN Jing, et al. (3230

Effects of Conductivity on Performance of a Combined System of Anaerobic Acidification, Forward Osmosis, and a Microbial Fuel Cell -+ LU Yu-gin, LIU Jin-meng, WANG Xin-hua, et al. (3240

COD Requirement for Biological Phosphorus Removal Granule System Under Different Phosphorus Concentrations —«»«+s«ssessesseseeseeees ++ LI Dong, CAO Mei-zhong, GUO Yue-zhou, et al. (3247
Effect of Substrate Concentration on SAD Collaborative Nitrogen and Carhon Removal Efficiency in an ABR Reactor -+ ZHANG Min, JIANG Ying, WANG Yao-qi, et al. (3254
Evaluation of Advanced Nitrogen Removal from Coking Wastewater Using Sulfide Iron-containing Sludge as a Denitrification Electron Donor «+++-+sesesesreseeereene :
.............................................................................................................. FU Bing-bing, PAN Jian-xin, MA Jing-de, et al. (3262)
Stability of Nitritation Combined with Limited Filamentous Bulking Under Intermittent Aeration -+ GAO Chun-di, SUN Da-yang, AN Ran, et al. (3271)
Filamentous Sludge Microbial Community of a SBR Reactor Based on High-throughput Sequencing HONG Ying, YAO Jun-gin, MA Bin, et al. (3279)
Impact of Nano Zero-Valent Iron (NZVI) on Methanogenic Activity, Physiological Traits, and Microbial Community Structure in Anaerobic Digestion ««+s+sssessessesseseemenenssninenennnies
........................................................................................................................................................................ SU Run-hua, DING Li-li, REN Hong-giang ( 3286
Effects of Gas/Water Ratio on the Characteristics of Nitrogen Removal and the Microbial Community in Post Solid-Phase Denitrification Biofilter Process «+-«+sessesserseeeresemensnininennsnns
.................................................................................................................................................................. ZHANG Qian, JI Fang-ying, FU Xu-fang, et al. (3297)
Comparison of Extraction Methods of Extracellular Polymeric Substances from Activated Sludge ««++++s+sssssseereereenessmmemensnnincneennes ++= SUN Xiu-yue, TANG Zhu, YANG Xin-ping (3306 )
Identification and Characterization of a Hypothermic Alkaliphilic Aerobic Denitrifying Bacterium Pseudomonas monteilii Strain H97 CAI Xi, HE Teng-xia, YE Qing, et al. (3314)
Isolation, Identification, and Biodegradation Behaviors of a Perfluorooctane Sulfonic Acid Precursor (PreFOSs) Degrading Bacterium from Contaminated Soil «++++sssesesesserersensmsseninninen
............................................................................................................................................................... ZHAO Shu-yan, ZHOU Tao, WANG Bo-hui, et al. (3321)
Microbial Community Distributions in Soils of an Oil Exploitation Site «+«+«+eresresserssreerssressrssiennstins st CAI Ping-ping, NING Zhuo, HE Ze, et al. (3329)
Characteristics of Soil Physicochemical Properties and Enzyme Activities over Different Reclaimed Years in a Copper Tailings Dam -+ WANG Rui-hong, JIA Tong, CAO Miao-wen, et al. (3339)
Risk Analysis of Heavy Metal Contamination in Farmland Soil Around a Bauxite Residue Disposal Area in Guangxi «+-weesseseesreeseeesnens GUO Ying, LI Yu-bing, XUE Sheng-guo, et al. (3349)
Occurrence and Distribution of Phthalate Esters in Urban Soils of Chongging City = «+resseseerserseresesenenesemenenssininseinineen YANG Zhi-hao, HE Ming-jing, YANG Ting, et al. (3358)
Profile Distribution of Paddy Soil Organic Carbon and Its Influencing Factors in Chengdu Plain «+«+x+seresrerereeresnnennesinncnnseens LI Shan, LI Qi-quan, WANG Chang-quan, et al. (3365)
Correlation Between Soil Organic and Inorganic Carbon and Environmental Factors in Cotton Fields in Different Continuous Cropping Years in the Oasis of the Northern Tarim Basin :
............................................................................................................................................................... ZHAO Jing-jing, GONG Lu, AN Shen-qun, et al. (3373)

Soil Organic Carbon Components and Their Correlation with Soil Physicochemical Factors in Four Different Land Use Types of the Northern Tarim Basin
AN Shen-qun, GONG Lu, LI Yang-mei, et al. (3382)
- TANG Guo-yong, ZHANG Chun-hua, LIU Fang-yan, et al. (3391)
ZHU Yi, SUN Guo-xin, CHEN Zheng, et al. (3400)

Short-term Mechanism of Warming-induced Stability for Organic Carbon in the Karst Plateau Soil

Effects of Boron Treatment on Arsenic Uptake and Efflux in Rice Seedlings

Comparative Analysis of Different Soil Amendment Treatments on Rice Heavy Metal Accumulation and Yield Effect in Ph and Cd Contaminated Farmland — «+veseeseereeeesemenennerinenennene

............................................................................................................................................................... HU Xue-fang, TIAN Zhi-ging, LIANG liang, et al. (3409)
Seasonal Variation in Surface Ozone and Its Effect on the Winter Wheat and Rice in Nanjing, China «««+esseosesseessssnnensnienensnninsnens ZHAO Hui, ZHENG You-fei, WEI Li, et al. (3418)
Hair Mercury Concentrations in Residents of Fuling and Zhongxian in the Three Gorges Reservoir Region and Their Influence Factors +++++++++++ CHENG Nan, XIE Qing, FAN Yu-fei, et al. (3426)
Removal of Typical Antibiotics During Aerobic Composting of Human Feces SHI Hong-lei, WANG Xiao-chang, LI Qian (3434 )
Effect of COD/S0; ~ Ratio on Anaerobic Digestion of Penicillin Bacterial Residues «+++eeereeeseeeseereeneees QIANG Hong, LI Yu-you, PEI Meng-fu (3443)
Characteristics of Odor Emissions from Fresh Compost During Storage and Application ««+«++++«+ssssessessssessereneninenensninininesnenes HE Pin-jing, JJANG Ning-ling, XU Xian, et al. (3452)
Effects of the Veterinary Antibiotic Sulfamethazine on Ammonia Volatilization from a Paddy Field Treated with Conventional Synthetic Fertilizer and Manure »++x+eseeeeeeseseresssinisicnnsnens

............................................................................................................................................................... PA\JG Bing-kun, ZHANG Jing-sha, WU Jie’ el ul. < 3460)



	封面
	封面
	中文目录


