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_Taihu Based on Geostatlstlcal Analysm

I,.U Wei- -wei' “YAO Xlnl 2 ZHANG Bdo-hta' ,» GAO Guang’, SHAO Ke -qiang’
(l School of: ‘Envuronment and Planmng, University of 'Llaool'reng, Liaocheng 252000, China; 2. State Key Laboratory of Lake Science
and Env1r0nment Nanjing Institute of Geography and lenology, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: It is of great significance to investigate the spatio-temporal variation in nitrogen and phosphorus nutrients as a mechanism for
controlling the sudden increase of algae in eutrophic water. Based on the geostatistical analysis, we studied the sources and occurring
forms of nitrogen and phosphorus in different areas of Lake Taihu—a large shallow and eutrophic lake in China. We also examined the
spatial distribution of the type of nutrient restriction and its reason by monitoring the sites seasonally from August 2014 to May 2015.
The results showed that;: (D The concentrations of soluble nitrogen and phosphorus were higher in the winter than in other seasons, and
they gradually decreased spatially from the northwest to southeast. The concentrations of particulate nitrogen, phosphorus, and
chlorophyll a were highest in the summer, and the high-concentration regions in the winter and other seasons were located in the
southern and northwestern parts of the lake, respectively. @ The composition of nitrogen and phosphorus in algae- and macrophyte-
dominated regions changed substantially with the seasonal change. The algae-dominated regions were dominated by nitrate nitrogen and
organic phosphorus in the winter and particulate nitrogen and phosphorus during the other seasons. However, the macrophyte-dominated
region was dominated by particulate nitrogen and phosphorus in the winter and ammonia, organic nitrogen, and phosphorus during the
other seasons. (3 The ratios of total nitrogen to total phosphorus in the algae-dominated region were greater than 16: 1 in the autumn
and winter but less than 16: 1 in the summer and spring. Meanwhile, the ratios of total nitrogen to total phosphorus in the macrophyte-
dominated region increased from less than 16: 1 in the autumn and winter to more than 16: 1 in the summer and spring. In the algae-
dominated region, the spatial variation in the dissolved total nitrogen to total phosphorus ratio was consistent with the ratio of total
nitrogen to total phosphorus. In the macrophyte-dominated region, the dissolved total nitrogen to total phosphorus ratio increased from
less than 16: 1 in the autumn to more than 16: 1 in the summer, winter, and spring. The temporal and spatial variation in the ratio of
particulate nitrogen to phosphorus was not significant (P >0.05), and this ratio was less than and greater than 16 in algae- and
macrophyte-dominated regions, respectively.

Key words: particulate nitrogen and phosphorus; dissolved nitrogen and phosphorus; the temporal and spatial variation; composition;

geostatistics
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Table 2 Oretical models and fitting parameters for anisotropic semivariograms of nutrients in Lake Taihu
= £zt 5 R AL i FZ W i et Al e RE/% Moran's I (P) iE 7 185y
TN 0.50 0.73 2.56 lg BR AT AL 0 0.46(0.00) 0.01 5.38
NH, -N 0.70 0.71 4.78 Ig = rR%L 0 0.11(0.00) 0.01 1.78
NO; -N 0. 86 0.18 2.19 lg =R 0 0.46(0.00) 0.01 5.50
NO; -N 2.10 1.33 4.15 lg FeER AL 33 0.20(0.00) 0.01 2.87
DIN 0.76 1.57 5.44 lg AR 0 0.24(0.00) 0.01 3.24
DON 0.55 0.26 2.44 lg = rR%L 20 0.54(0.00) 0.01 6.28
g% TDN 0.63 1.27 4.26 lg e 10T PR 10 0.38(0.00) 0.01 4.82
PN 0.77 0.01 2.11 lg = 8 0.30(0.00) 0.01 3.61
TP 0.74 -0.08 1.92 lg =A% 0 0.52(0.00) 0.01 5.97
PO; ™ -P 1.36 0. 42 2.03 lg =A% 0 0.32(0.00) 0.01 3.90
DOP 0.32 -0.63 3.02 lg = fArREL 47 0.44(0.00) 0.01 5.00
TDP 0.78 0. 69 2.53 lg = 0 0.38(0.00) 0.01 4.63
PP 0. 82 -0.36 2.24 lg AR 0 0.44(0.00) 0.01 5.12
Chla 0. 94 -0.10 2.10 lg e 10T PR AL 13 0.35(0.00) 0.01 4.11
TN 0.61 0.24 2.58 lg = 17 0.33(0.00) 0.01 3.94
NH, -N 0.72 0.36 3.05 lg =A% 0 0.15(0.03) 0.0L 2.11
NO; -N 1.32 1.19 3.33 lg PRIHTPREL 257, 0.20(0.01) ~ '“0?’6},‘“. [F2. 64
NO, -N 2.04 1.35 3.82 lg B e 45 0 0.23(0.01) 0701 L 3.18
DIN 0.92 119 '4.02 Ig BV ) 0.21(0.01) 0,01 2,77
DON 1.07 0.55 ‘%62 Ig s 33| ) fo.s(0.02) 0.06% ' 2.40
e TDN 0.95 1,49 r4.24 Ig E}?El%l“ﬁ o) 0.22(0.00) 0401 “-"“%*,92
PN_ 0.59 0.57 2.36 _ ¥ FERse | 59 0.35(0.00) 0017~ ¥4.05
Pl 0.57 1. ) 20 g miag, 50 % Wo,31(0.00) 0.01 4% 13.79
POi-PL 086 o I SRR 0 ) 40.12(0.08) 0.01 174
abopd 0.3 /¥ Ly I ER I PR 0 0.37(0.00) S0/ 435
Pl | 0. 50 24 2,594 Ig ﬂm&%ﬁ:l 0 «,"ll‘ 0.25(0.01) 001 % 317
PP~ 0. 66 A5 34 Ig Eis 34 0.25(0.00) 0.01"  #3.05
; Chla, 0. 87 0.04 1216 lg SRR 11 0.32(0.00) 0.01 3.92
7y U N 1 0.66 L0.370 262 S g SR 12 0744(0.00) 0.0l 5.10
N L i BN 098 hor_s I =i 8 0.33(0.00) 0.0l 4.2
NOg-N 1.00 0.20 178 Ig T R 20 0.44(0.00) 0.01 5.10
NO, -N 1.36 0.61 2.02 lg FRERAL 3 0.34(0.00) 0.01 4.35
DIN 1.20 0. 62 2.15 lg e H0T PR AL 6 0.39(0.00) 0.01 4.32
DON 0.62 0.05 1.93 lg e 407 R L 36 0.47(0.00) 0.01 5.39
pes TDN 0. 88 0. 46 1.95 lg [ 11 0.47(0.00) 0.01 5.44
PN 0.59 0.22 2.04 X = rR%L 0 0.68(0.00) 0.01 7.54
TP 0. 47 -0.44 2.63 lg TR 1T PR AL 0 0.48 (0.00) 0.01 5.59
PO}~ -P 1.07 0.46 2.37 Ig =% 0 0.32(0.00) 0.01 3.87
DOP 0. 65 0.76 2.69 lg 1= 30T R 8 0.41(0.00) 0.01 5.03
TDP 0.74 1.05 2.81 lg =R 0 0.37(0.00) 0.01 4.41
PP 0.57 0.49 2.40 ¥ =A% 0 0.62(0.00) 0.01 6.93
Chla 0.53 0.65 3.30 o AR 45 0.14(0.07) 0.01 1.83
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DIN 0.58 -0.77 1. 06 lg TR 54 0.29(0.00) 0.01 3.65
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PN 1.16 1. 04 3.80 lg AR 100 0.04(0.41) 0.01 0.83
TP 0.74 0.76 2.82 lg 1 b R 50 0.12(0.09) 0.01 1.68
PO~ -P 1.90 0.83 4.43 lg = 25 0.33(0.00) 0.01 4.38
DOP 0.27 0.47 2.78 Ig B PR AL 4 0.49(0.00) 0.01 5.70
TDP 0. 80 1.38 4.07 lg = rR%L 0 0.35(0.00) 0.01 4.54
PP 1.01 0. 86 3.30 lg BRI PR 75 0.04(0.36) 0.01 0.91
Chla 1.68 1.32 4.25 Ig BRI eR AL 90 0.04(0.36) 0.01 0.91




2 4 BV ST HGE 2 2 A O R RO, S R A A 2 B SR ER N 25 20 A R i R IR A 595
2.1.3 = [EHHE (ELDC M B SRR T | A2 L R R T 25 P R T8 X

2 K-S kg & B, #kZE PN, 42 PN, PP Al
Chla L% 72 TN, DON il TDN 5 & IE &40, H
RBTE R IEOES A6, I nT 5T 5
PRl AE S oA B AL Je B B0 4% 0 8 R kAT
Kriging Jfi{H (% 2) . KWIE FEh2 W36 (4 5 A 0L &
2. WA, 2 Chla, PN DL RKZE PN & 095

S IR F PG I8 DX 1) 2 R I DX e e . R PN
PP Chla 1%k 7% Chla & & 19 & {H XA P 7E 2 1L |
GRS 5T T8 75 A LR X, Pl S 389 X i i 8 3
Xibys. 225 PN, PP Hl Chla & 19 5 (8 X 3543
ATERA TR IX., BRI Ny vh i 0 189 X ) b 3 389 X
SR A A AR, A T IR AR Y R (X A

B

_ &N

TN(EH %) TN(EKZ) TN(% %) TN(#%) NH; -N(H %) NHy-N(# %) NH:‘-Q{{@-*) NHy -N($#2)
" ) },'s ¥ 5 ;..I.,' l F | # ] / .
4 ‘ -
HepE/mg L™ W /mg- L7 HeRE/mg L™ He g /mg L™ g /mg L7 B /mg L7 e /mg L™
4.14 0.82 438 0.51 7.63 0.77 5.68 0.74 1.15 0.10 1.21 0.09 3.17 0.03 1.69 0.08
[ ] L NI N = L L
NOa'-F[! HE) NO:'-N(_K¥) NO\'-E_{%¥) NO3™-N( ?@l NO{-N(ﬁ(#) NO:’-N{_$¥) NO:’-Q(?&)
/g lar | % 4 e |id
iﬁjt.l’m.g-.l:" e /mg- L7 e meL! t&ﬁhng-l}z’- e me L7 e B fmg 17! e g /mg- L e g /mg-L!
0.78 004 | 086 0.04 |230 007 |078 004 |025 0.00 | 0.18 0.00 {014 000  [036 0.00
. - I (e s | o | oo [ S
DIN(E %) DIN(#k %) DIN(# %) DON(¥ %) DON($k %) DON(47%) DON(H£%)
ik le 2be (2l | |ddr
29f o /d
e me L Hetgime L e /me L7 e /me-L! e /mg L7 e /mg- L7 Mt img 1!
1.94 020 | 225 017 |5.56 0.16 |2.70 015 |1.05 015 | 1.58 005|251 026 |1.56 0.23
S T (e eEs | o | s s N e o | S (s oo
TDN(H %) TDN(EK %) TDN(%%) TDN(# %) PN(H %) PN(Fk %) PN(%%_] PN(#%)
ike e e \dc ° | b Y
Weolg/mg L e /mg L) Wl /mg L g /mg L) W /mg L Wlgmg L [HeAg/mg L
2.96 0.90 7.13 048 |3.90 038 |222 015  |1.65 006|113 011 [4.14 0.15
TP(H %) TP(@-?\) TP(FE%) Poa"-}\l{l¥) POS-N(# %) PO -N(%%) PO -N(HF)
i » e Mg ke g |k
| &€& @
e g /mg- L7 et /mg. L7 He i /mg L7 B /mg- L He g img L7 He g /mg: L7 B /mg- L R EE/mg- L
0.34 0.02 |034 002|025 0.04 |034 004  |0.10 0.00 |0.06 000 |0.07 0.00 |0.10 0.00
DOP(E %) DOP(#k %) DOP(#4 %) DOP(H %) TDP( %) TDP($k %) TDP(%%) TDP(H %)
He g /mg L7 HeRE/mg L™ He e /mg L™ He g /mg L™ Yl /mg L™ e /mg L7 He g /mg L™ e /me-L7!
0.04 001|004 0.01 |o.10 001|004 002|013 002|009 001 |04 002|014 0.02
_— eam | o o - (- Em | e | e = I
PP(E %) PP(Fk %) PP(%4-%) PP(EF) Chla(5 %) Chla(Fk %) Chla(%-%) Chla(#%)
| 2 It s ; ; o | 2K
e 6 ik ik e | e | e
> » - & » ' - - ] »
b ANl A
He g /mg L7 e /mg L™ e /mg L™ He e /mg L™ HeHE gL HeE gL HeHE gL HepE gL
0.24 0.01 |024 0.01 |05 0.01 J031 0.02  |156.24 429 [78.12 228 [2345 206 |298.81 6.63
) R e S N | EE S | e | o

2 KHMEFRSETESA

Fig. 2 Spatial interpolation maps of nutrients in Lake Taihu
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Fig. 3 Spatial interpolation maps of nutrient speciation in Lake Taihu
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