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Spatial and Temporal Dlstrlbutlon of Chlorophyll a and Its Relatlonshlp to Algae

and Environmental Factors 1n Ahan RéServmr ( Y s )

LUO Yitfu' LI Aeid, LI Qiu-hua’ i HAO S'n/u hn ;- LI Hong-mei’ CHEN Feng T}eng f— 2
(1. School of Geovraphy and Env1r0nmental 501ence Gulzh‘ou Normal Umver%lty, (;fﬁlyanv 55(m01 China; 2. Key*Eaboratory for

Informdtlon System of Mountainous Area and Rrotéctionjof, Ecological Environment of Guizhou Province, Guizhou Normal Uniyérsity,
Guly‘}pg 550001, China; 3. School of Public f—lealth ‘Guizhou Medl(al University, Gu1yang 550025, Chma)

Abstract: " As onéiof the drinking water sources for Gutyang- Clty 4n” southwest China, the Aha Reservoir has an area of 190 km” and a
volume of 5:42 x 10° m*. The water depth is less than 30% s, with an average depth of 13 m. Regulated by subtropical humid monsoon
climate,, .it‘ has cool summers and warm winters, with an annual mean air temperature of about 15. 3°C and an annual normal rainfall of
approximately 1,129 mm. Impacted heavily by human activity (e. g. , untreated industrial and domestic sewage and agricultural non-
point pollution sources) , the eutrophication problem in the Aha Reservoir has become more serious each year. In order to explore the
spatial and temporal distribution characteristics of chlorophyll a (Chl-a) and its relationship to algae and the driving factors in the Aha
Reservoir, phytoplankton and water samples were collected in the dry period, normal period, and flood period. The results showed a
significant seasonal variation in Chl-a, same as biomass, but not the same as the algal abundance. Highest Chl-a concentration (91
pg-L™") occurred in the mean season with the dinoflagellate bloom but during dry and wet seasons, they were only 8 pg-L'and 16
pg-L™", respectively. During the dry and flood periods, the Chl-a concentrations in surface waters were slightly higher than the other
layers caused by sufficient light and dissolved oxygen. But in the normal period, the Chl-a concentrations in surface waters were far
higher than the other layers because of the dinoflagellate bloom assembling in surface waters. Located at the reservoir entrance of
Jinzhong River, Dam sampling point owned higher Chl-a concentration than Kuzhong as a result of higher nutrients. Correlation analysis
indicated that Dinoflagellate was positively correlated with Chl-a (R =0.798, P <0.01). Chl-a was positively associated with total
phosphorus, dissolved oxygen, pH value, and total nitrogen (R =0.762, P<0.01; R=0.792, P<0.01; R=0.658, P<0.01; R
=0.388, P<0.05) and it had a negative correlation with the N/P ratio and nitrate nitrogen (R= -0.37, P<0.05; R= -0.435,
P <0.05). Stepwise regression analysis showed that TP, N/P ratio, and DO were the most important factors influencing the temporal
and spatial distribution of Chl-a. Thermal stratification and water temperature were also the significant factors that could not be ignored.
Key words : chlorophyll a; spatial and temporal distribution; algae; driving factors; stepwise regression analysis

s HER: 2017-03-20; &ITHHA: 2017-04-20
E£mH.: ERAKRRAELTH (U1612442, 41263011) 5 SHNEKFTH H (KT201401) 5 H= XEHE R HE ([2014]67, 70)
EERIN: PHE (1958 ~ ), B, Wz, EZ0E ) 1M A E RS, E-mail 11752834384 @ qq. com

# JB{EYEH , E-mail ; iuhua2002@ 126. com
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Table 1  Variables of environmental factors
AR hE 7K SEAKIN FKM
WT/°C 15.4(9.15~17.3) 14.1(11.5~15.4) 23(18.4 ~25.4)
SD/m 1.19(1. 18 ~1.2) 0.9(0.8~1) 0.83(0.8~0.85)

pH 7.68(7.42 ~7.82)

DO/mg-L~" 3.78(0. 11 ~6.44)
TP/mg-1.7! 0.061(0.042 ~0. 147)
TN/mg-L ™! 1.907 (1. 640 ~2.665)

N/P 31(18 ~41)

7.98(7.5 ~8.47)
8.39(1.89 ~12.39)
0.091(0. 026 ~0. 195)
1.813(1.538 ~2.552)
20(13 ~59)

7.72(7.15 ~8.23)
3.42(0.53 ~5.88)
0.022(0.01 ~0.046)
1.559(1. 132 ~ 1. 822)
70(39 ~115)

PO}~ -P/mg-L"! 0.016(0. 001 ~0.092) 0.001(0 ~0. 005) 0.001(0 ~0. 006)
NO; -N/mg-L"! 1.28(1. 144 ~1.488) 1.116(0. 803 ~ 1. 661) 1.023(0. 663 ~1.201)
NO, -N/mg-L~! 0.058(0.04 ~0.083) 0.037(0.015 ~0.047) 0.062(0.034 ~0.112)
AKif°C AK/°C ERmg L™ H/mg L™
9 18 27 9 18 27 0 0.1 02 0 0.1 02
0 0 .
(a) DB (b)KZ (b)KZ
_5 = _5 L
-10 | -10
E =
& =
= -15 | -15 %
-20 -20 ' -
—a- Rk =
—o— Pkl
-25 s 215, -25 - — -25 - — -25
“ @a AR AT Jf 4 U A6 BRI y
Flg 4 Temporal and spatial dl%mbutl(ﬁn off WT Fig.”6 'l‘e_mporal and spatial distribution of TP i
N ﬁ"{ﬂ-’rﬂmg-l." . ;‘?}‘}'ﬂ‘.’ﬁ{a‘mg-l."“ ;f_,,-' (91 pg-L . ). *ﬁﬂ(/ﬂﬁﬂzﬁﬂ(é , TKIRTFF IR AL s 4t
ot 5 10 15 o 5 10 15 MR T 3 A A i B B, AW &R 0.03
(@) DB mg-L™', it Chl-a ¥k B 4k 7 78 & Ik K °F (8
sk pe-L70) s FE KA M F s, 581 x 10°
cells- L' 2 £ | i TR0 cells- L") T
0 AP ER T K, K 14 mg-L™", i Chl-a ¥
% FERIEEAE (16 pg-L7"). HIFILHEfE S B 1 5 4
-15 - XTI A o Ay i e A T A S CREL XS = B
BEN90% L L), HO /N2 RS, AR
o phe YRR ™ ABRFE LN 73 x 107 mg-L~'. B
A Ak EXT Chl-a BTRREL/N, BEAR, 2= 5 Y BE 7K %
=28 Chl-a BA —@EMmBEEM. LA WL, Chl-a 2279543

E5 REER=SmEFE
Fig. 5 Temporal and spatial distribution of DO

F(E 7). XHIZAKEF KA LA T HiEEKEE—
ESGUIPAIN R ) O S R A NI E 2 8 I N ]
KAE %ﬁﬁ I A e K(E IR E] 6.2 x 10°
,EWE R 24 me- L7, TR E AW i
KAIHIA ﬂmomlﬂ XFELT Chl-a ¥ B Z2 14

cells-L

MBI mECh—8, (H5 325
K. XUEB T H Chl-a ¥ BEACER PR AR 40 A4
MR, (HFFE A, 3RS0, Chl-a WREE
TC A S i 2

WP B0 A, KIS KK KRR )Z Chl-
a RIS T R Z, RIZOUI L A AT 7
B, AT EERAK; FKIRZ Chl-a WREZS T



10 44 BHE A PTIRK SR ER a I 23 S AR AE B LS B | BRI T S AR 4155

hRE, XATRER KRR K SR RBERER
I BEAEJR . Chl-a W EE T E KR 5 m
DL EAK)Z S PERRIZKIR T B 3 AN gfE, R M
H A i IR a X LR, TPEH 5 m AR H
BEARFEEREAR, Chl-a WEERERD T #. Al 5K
WL rEse, WP, WEBILE S HRO0H, Chl-a W ICH
WU, F/KZZE AN, Hal LUE t, 1
FEXT Chl-a A BTk K

MRS EF, 3 AR R R Z 80K E
Chl-a 2 TR, 33X AT g & RIS T 4 Bhin] A PR
H, GBS S TR S (R TP, TN ¥{E
0.066 mg-L~" 1.837 mg-L~"; FEH TP, TN ¥J{H N
0.05 mg-L™", 1.682 mg-L™"). F/KIKMEZE

0

Chl-a BEAR T REH, DR DR Z I SBIREE R =30, 7K 2
TR S 3 T R IR 2 R A Bk, Chl-a
TR R 1 23 1R S R U B T A A
XoF K JZE K RS2 M A, AT 2 B, KRR A
AT P R85 R AR KK I DRI AR
FHK %4 R 25 16, T RO 4 BT ity A= R )
BE. A, MRS Chl-a EEILETHRIZS 5 m R
FATARE, K D #IOE T 10 ~ 15 m A4,
M 15 ~20 m A2 T PRI, ¥k 0 & Tk 51 ik
T L#, IRAAHL It K PERIZK 7 X oK B
PFRUE, SRS AN B8 T A TR X
FHIKOKPET T, TR KB X B, Ak Ab 7K
BRI,

BIP/E : B/C2/P B/C1 : B/CI Chl-a/pg L™
| I
| | | 220
! ! I ' 200
-5 - BP | BRE | | B/ICl | CI/B
| | | | 180
' I ' ' 160
| I I I
e [ [ [ [ 140
= -10 | BE | B/P | | | B/IC1 | B/C1 120
3 [ | I | [ -
I I | I I 100
I I I I I 80
| I I I & I
15 L B | BP | P | P | B/ICl | C1/B 60
| I : : I 40
I I I
k7
I I I I | 20
I I I I I 0
0 BPIC2 , BE | PB P/B | BICl | B/C1
B DB KZ DB KZ DB KZ
Hik i T FoA

Cl FRIEHE, C2 FUREkHE, B FoRekl, P RRHE, B RN #i
BE7 Chl-a SEBEEHENH

Fig. 7 Temporal and spatial distribution between Chl-a and dominant algae
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Table 2 Correlation analysis of Chl-a and algae

mH TEBET] ERBED] W] HEE] HREET] Rl
Chl-a -0.142 -0.058 -0.135 0.798** 0.172 -0.163

1) %5 P<0.05, * %~ P<0.01
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%3 Chl-a STRERFHEXEST
Table 3 Correlation analysis of Chl-a and environmental factors
WH TP TN N/P PO3--P  NO;-N  NO, -N WT EC pH DO SD
Chl-a 0.762**  0.3838" -0.37" -0.168 -0.435" -0.328 -0.225 -0.212 0.658" " 0.792"" -0.328

1) * 2} P<0.05, % =} P<0.01
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