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Investigation of Eutrophic Elements Distribution and Their Correlation in Qinhai Lake Surface Sediments
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(1. School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 2. Cold and Arid Regions Envi-
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Abstract: Based on the analysis of sediment samples taken from 11 spots at the surface sedimentary layer of Qinghai Lake, the contents of to—
tal phosphorus (TP), total nitrogen (TN ), no—apatite inorganic phosphorus(NAIP) and total organic carbon (TOC) were detected while the
eutrophic component distribution and relevant correlation were investigated. The result indicated that TP contents were ranged from 0.36 to
0.71 g-kg™ with the mean value of 0.59 g-kg™, and the coefficient of variation 15.42% when the average content of TN was 1.74 g-kg™ with
the variation coefficient 43.02%, but 18.60 g-kg™ for TOC content with an variation coefficient 46.61%. The significant linear relationships
(P<0.01) among TN, TP and TOC were determined, respectively. It was found that the S—shaped curve relationships between NAIP and TN,
TP and TOC were apparently formed at the level of 0.05. The study showed that the effects of depth of overlying water and disturbance extent
were the key factors to impact the contents of TP, TN and TOC in Qinghai Lake. Additionally, the effects of outer source inputs resulted by
river recharges, tourist activities and dismission also had a certain influence on distribution of NAIP in Qinghai Lake.
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LYrT RE R A AR /K B IR T R A S T

TITE R A A A R S B B ) o,
S XA K B B R, R K BT B
RS Z—o AR, REBTE BRI E s
90% 20 fit4 90 AEAX, It KW S WA B 5 W0 o
W RK T FEANEE, SEORE A AR E YA,
AR BN, FE 130 R NTA B A TORLE:
AEFACREE, ®EIFBIA G R S
43.5% , P E AL 5 IR & SR 45% , IR E
BI N ERWIA T2 A TETR E AR B ER A BT R ik
WX, 4B E T IATE 2 A TSR T AR

T R K SRR K B8 , A S i 2y
P BRETIRYEFRTTR W B IR n R R IR T
BT SR, M B IRTR R T TR, B
G ) B R ER BEER IR

1 #BE57FE

1.1 AREHER

HIFEH AL T H A ARILE, il 36°15'~38°
20'N,97°50"~101°20'E, ¥k 3 194~5 174 m, B {55
YgEs I, JAKE 1L, AR EE B A L, PRI R 2 e
1, JE BN R A . BB 29 661 km™?,
HIHEE LN 4.1%, FBSER N R
TR, ERURERAE, LF UL E,
EHRIR-1.0~1.0 °C, 4E [ K B 326.8~500 mm, 4E7E
%8 1300~2 000 mm™,

AL 7 1 A TS AR rE B A AL , 7 K
B R JL 5 (36°32'~37°15'N,99°36'~100°16'E ) , /&
T EBER NG FEBOK S . FIEHARTERK 106
km, Bt FE 63 km, 1982 4E WA TG4 3 193.92 m, 4F
BISR 1.2 C, ZHF[EW & 336.6 mm, J§ TR 5%
AT BN, WA 4 400 km?, WK A FH 7.39%
10" m®, F-H KR 21.7 m, ZEFIYABLEE K 3.70x
10° m?, 4EFE/K &R 4.05x10° m™, FIGMWIABIK/IME
WA 50 4, BB, FEQHMAS
T YD W PR 5 A R S 24 MR R AR L
T o AT N B K AR, (F TR 7.85%10° m?,
2y 5 AT R 6099,
1.2 #HESmEN

IR R BLSR, 20 () R R K8, anafkrk IX
HZK X K X0 X BRI X, $5 BRI Tl
BB E RS,

WA R B, T A AR T E S 4 400

km?, {EZE A B AS [R] X 38K 22 S /N, 18 HE i
WE. EFU L0, AR RRAU T s % :

HIGWE TARWIE, $ATSFERIAWR
T, BFETR S L P 28R ZE R o Fr ATE AR i A 38
H 500~1 000 m 5 Y 3CRAE & o I AN
B AR RETAT YDA SR AR H R
] 6 253, ELMG /R 35900 CH TR B R 2RO T
T BRI 7K DX W 7 A5 AR (5%) VDHINRT (9%)
R (10%) BBy (11%) A 0 500~1 000 m 5
WA 1 RS

FAN FEBHOK X (O X) KX BRI K ER
[ DX 35853 Sl A 15 ) S $UTE .00 X 2 ISR R
(GO TR W 1,151 Ak (1%) TIP3
Bk (4%) 55 (6") Filgif (8%) W5 (2H) KR E
1ASRAE

B S m I 1,

651
0510 20 30 40km o REES
L |

1 FEHMRRERME
Figure 1 Location of Qinghai Lake and sampling sites
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SIRRER 3 R, AAHEARSE WA RS, B
1 kg ZE % ARRSCIRIES, TAZA KRR PRI AR
(IGLOO)EFE, L Ja 51 B AR TRIE R R IR AT

FEGIZ FISLIRE 5, UUEY 1 kg &4,
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BAR G HF Excel 2003 1 SPSS(v17.0 %
PR BT . PR R 5 22 50T (ANOVA) XA [A]
XIS SR [FJE R Z 8] i 22 Sk A T B 3 40 #r, FUF
R/NBEEZEF (LSD) B &E AT, 7 95% )T 5
PR XA R 5 R 22 S A T H A 4T . {8 A SPSS
17.0 A7 EIE 4T S ERIA

2 HRESH

21 BiEMRENPYERTESESN

WHFEIX 11 MRES TP & B 7E 0.36~0.71 g-kg? 22
&), 3514 0.59 g-kg™. FBWIRZTIRY TP S EE
A—ERENTS, B RN 1542% , AFEF S E
B 2% Bk (F=66.28, P<0.001 ), FH7E 1%.3% 4% 6,
THR 8 B SRR, B T M S TP R
0.62~0.67 g-kg™ Z [A]; Hyk Ry 559 F1 11* K, & &
£ 0.55~0.57 g-kg? Z[A], BERTRERNMPE ;W
BREURY TP S &R, U FHE R 61.37%,
H5HAL 10 MESHEGREEFHGR ),

NAIP e R ZIRY P S 'R 1.62
mg kg™, /MBI KAE 53714 0.05 mg-kg™ il 4.37
mg-kg?, [A] TP #H i, NAIP B B K 48 St
A5 RBEIL 71.60% . ANFIRE i 0] R B A 2
Sk (F=539.39,P<0.001), Er 5% 1 6F fE S & B
&, 50H 4.28 mg-kg™ A1 2.99 mg-kg™; 1% 3% 4* T,
8% I 10* KE SR 2 ,NAIP S8 7E 1~2 mg-kg™ Z[f];
28 9F R 11 FE S BIR, S RTE 1 mg-kg” LAF . &R
ZEMBERILE 1,

HIFWRBUIRY S TN FH & &R 1.74 g kg,
H5TPH, AASBEEAERNES BT R(2.55
g kg )AAR/NEE(0.25 g-kg™ )R 10 1, 2L 5 REL
Bk 43.02% . WARIFEERE TN T REA “7>4%
153%56%859%10%5%11%2%" AL, REFES TN
A 522 F 4 (F=6 335.41,P<0.001 ), £ T 4545
RIFE 1,

HIEWIRZVIERY TOC & &% 18.60 g-kg™, 5
TN 240l , A B R F A5 RS 46.61% 1%
ZRNN 28.68 g kg, HHESIMEG BEERME(F=
1900.45, P<0.001), o 3% 4% F1 7% £ 5 TOC & &#%
K, HTE 27 g-kg™ LA b UK 1% H1 6° B 47, TOC &
BArHR 26.04 g-kg #126.03 g-kg; HAMS &R
BUN, BTE20g-kg! AT 5 HHAM 3 HouRMF,2*
FEAH) TOC & B &K, (O 1.10 g kg, HBZFE T
HARES o BFE TOC Z M EIE 1,

22 EBNRENRYERTERXED T
2.2.1 Pearson #HMH434T
Mo EERAEE (R 2), TR ZUIRY &

®2 BEMRENRWEEFRULITE Pearson HXRH
Table 2 Pearson correlation index of eutrophic elements in Qinghai

Lake’s surface sediments

WiH BEETP  BA TN WSS NAIP S PR TOC
BB TP 1
BA TN 0.90%* 1
WRVERE NAIP - 0.41% 0.38* 1
MAEPB: TOC  0.89%%  0.99%* 0.38* 1

1F : Pearson AR FISUB KR ; * R 7E 0.05 K F LEAF B
EHRME, = FoRTE 0.01 KF LEA BEMEM,

R EBNRELRSE

Table 1 Contents of eutrophic elements in Qinghai Lake's surface sediments

R KB TP/g kg R TN/g-kg! VIREREIAEE NAIP/mg-kg” VA HLER TOC/g-kg
151 183k (17) 0.66:0.003A 2.47+0.008B 1.98+0.059C 26.04+0.342B
w2 0.360.004D 0.2720.0161 0.08+0.0431 1.10£0.194G
B T(3%) 0.62+0.052A 2.45+0.000B 1.26+0.059E 27.39+0.288A
YLFE TSk (4%) 0.64:0.004A 2.48+0.032B 1.88+0.164C 27.070.355A
AETAT (57) 0.57+0.012B 1.45+0.008G 4.28+0.162A 14.72+0.686D
556" 0.67+0.021A 2.28+0.017C 2.99+0.039B 26.03+0.190B
B I (7%) 0.63+0.010A 2.54:0.008A 1.61+0.049D 27.020.028A
HFiFWRZ(8) 0.66+0.003A 1.73+0.032D 1.00+0.073F 17.73£0.514C
YoM (9*) 0.56+0.002B 1.56£0.016E 0.65+0.073G 17.30+0.337C
FH(10%) 0.51£0.027C 1.01:£0.008F 1.67+0.051D 11.39:0.201E
I (11%) 0.550.004B 0.93+0.008H 0.47+0.058H 8.86+0.319F

Ve A IR T R E 0.01 AP FABE B2 b,
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TLREFEREWEMERKR, HPfIN 5 TP H
TOC.TP 5 TOC [A]}¥97E 0.01 /K | 2 58 2 1F A 6%
(P<0.01), Tij NAIP 5 TN.TP F1 TOC |8 IF M 3% B
FIKFE K 0.01<P<0.05,
222 BiFHRENRYE EFRMTREMEUS
SRR, BEMRZVIRY B BRI ITR N
FEARFRIRE I LR R (B 2), TN 5 TP 24K B EK
linear &M KR, B 12 2R
Y=-2611.1247.42X» R*=0.80
HUR i BERE MR RRMNAET T0C 5
TN F1 TP [8], b =& R 3h 1% # o 3R
Y p=413.65+9.30X10c  R?=0.79
Yv=142.53+486.04X1oc  R2=0.99
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R, MR S BRI R R, sh 12 o 5k
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Figure 2 Linear correlation ships of eutrophic elements in Qinghai Lake's surface sediments



FILBH 2

DI S 399

458, IN.TP J TOC 3 R BT REFH IBIRZ
TURY P 9 A B AR R B AE SO R R 2 PR
BrUEIH % 3 FOTR—EE T 28 T IFHNX 3 2550
FIEAR KBS P B 11 -0 5R 4950 0 R-AE , SR
M“BARGE HATGHERD, UPFEX 3 RITRTE
AFIRE RS BRI R, BB R AN

KA em B ITTRWEE, M NS TTR A
FRAEBEFMOTRAARYHILE 3,
MEARGEORE , 91O B PIEER (3P T B

7o FARIROR I 1.33; HyOh 151 #8:% (19445 AV

PSSk (4% FE AR, BARGEARIREN T 1.32 97K

5 85 (6% B FIFHFBIAR T (8% M ) B ARSI EUR L

B3R 4 AR SR (BATTE 1.0 DA b, BRI 3 KT R

PR R TR IR s 4 AR (9F Y 5*

ARG 10* SR 5 1% FR T ) A 1 A s B SR LoT

REEROEM, FAKEIF 5.6.7.8 i
ZAFRAFPE S XA BT R, A R

-, REVBWSKIEE KEEEF, TN A

TP &8 T [ SRILHERT, BB RZUIRY = E R

ITCR & B R T RESZ A N B AR B B I R

S o 1 PO BER VB K SARM B N TN

RATREN B ILR MR R — A, MRSk A

W0 S5 2L A W B L gl T RE S TE — RE R b IR A%

RKEFTLRT RN,

BEAh, SRR AR 1 UK B SR TR R B2

PIERP, A RPT AR, R A A X

IR TR A= 3), {UTE 8* R A T

R3 BERAREMRNEEFRUTRERSY

Table 3 Arithmetic mean index of surface sediments in

Qinghai Lake
R BARBH Heg BOKBREE /m

151 153 (1%) 1.32 2 22.0
WE(2") 0.28 9 45
W0 (39 1.33 1 25.0
YL I3 (47) 1.32 2 25.0
AHET (5%) 0.86 6 119
556" 1.28 3 9.2
B () 1.33 1 24.5
FWIR(8Y) 1.02 4 15.0
VM (9%) 0.93 5 10.0
I (10%) 0.68 7 5.0
ML (11%) 0.65 8 8.6

IEF ARG, KRG ACIEE T e — e 2 L
B MK A R TR T B SR TR BN

REVIFWEFR TR SBEKEE RN LRV, H
KEEBEK, REVIFYHEFR TR SERS. #
KRESERTREENRRTREZEANMGHEER
KPR . NSRBI R I, KBHFRH T 512K
BT, DU R A AL SN R, B R TT R R
BEZ R, BOKRERV/N, REVIFRYE BEFIT
I KRR BOM PR 1 R R B K KT s 5
JLE TN.TP K TOC & BHARM 7 —HE

AR FERI , FH G NAIP A] BESRIR T 2 Fpa
R (R55k )3 XA o B — 1 X LA s
TRIER 5* A 6° FE L, Horh 5% FE S NAIP & &
5428 mgrkg!, HHEGTH 6* FESH 2.99 mg kg™,
AIRERZ TR R A S BRY A RE ;28 2
AFAIRATBESE R 1, H NATP 5828 1.67 mg-kg™,
A7 TR 55 SR T A S B AR YRR A AT RE R BR
BOEH 7 HE R NAIP S BB EMER; 53 MaA
J54 151 AL FIVL VG 1945k, H NAIP & &4 50
1.98 mg kg™ 11 1.88 mg kg™, M NAIP 3 fikE,
AR AT BB S ECE IR ZTTARY NATP 14 /in
HI R

BRHMRENRYEEFRUTRESETR

H T F B RETIRY P E ERMITEK
AR, A AR EBE, SIA X TRENE
BRI RERIATI . 3R 4 HEET B
HE BEFRE SHNTTRYH TN 1 TP i35 &

WX R, FIEHTORY TP & BERES &
T EFEETIRY MR T HABSA TR (R 4), TN
R A RS AR TR AR, S TR AL R
W, BR & & (2.48 g-kg ) R TR L RM K
%, AP R 3 MINA A ARRENEER

R4 PERTHEEEFRMURARTRNEAELBEE
Table 4 Eutrophication condition and total phosphorus and total

nitrogen contents of sediments in some lakes of China

WIHAR EEFMEE LESE TN g-kg' BBESE TP g kg’

LREl HEWEEFRL  026~3.10% 0.18~1.21%
KHAH RBEEERL  215-235% 1.80~2.18%1
ZRW BEEEHRL  043-1.18% 0.79~0.89"
A EEERNL 1.62~3.17% 0.23~3.36™
R EEERL 2~5% 0.50~1.50%
X¥  EEBERL 0.72~1.018" 0.29~0.96"2
BV BERM 1.86~2.77% 0.54~0.6154




400 Wit R  HFIRZ VTR E TR IR A R BB T

201242 H

G, R N 52 I B ) N B S PR A, 55
MBI BRI . B BASFSE SERE
TUBRIARSE K3, H TN & & 7E 0.76~2.84g kg Z
], & 7R 1.64 g-kg', X RMA Y E & B—E
AT, HEEMNE S BEFR AR, X RPN
G mF=E R, ARDIITRH , HIH TN 2 0.27~
2.54 g-kg PHEERN 174 g-kg ', HISHKP IR,
L S AR HERHLE [ TN A1 TP B RR A 2 51k
0.55 g-kg™ 1 0.60 g-kg™ T B~ , HARRRRER
A TR o FH UG, NI KRR , 75 1 18
FAER A BB FREAK IR i A ST
FE RN BE.

4 g

HFWRZETIRY o TPIN K& TOC & &4 5
4 0.59.1.74 g- kg™ F119.60 g-kg™', A[EEE S HA
BEEFE, EHF BN EER B, AR
RURE R A R/MBUF R W >R k> 15 B >4k 37>
FWAB O, HRGR BENERRERR R
B, ANEFER TN.TP f TOC & & 58K E I sh
BER —ERZR ;NAIP EFF R ZTIRY A 41
BREXR, FHEEN 1.62 mg-kg', 5 TN.TP &
TOC & S BIfHEL MR R, N A FHIEKF , NAIP £
B AN A R

B E 3k
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