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Abstract. Understanding the temporal-spatial distribution characteristics of Huangtai algae bloom can provide support decision-
making for prevention and control of Huangtai algae bloom in Lake Ulansuhai, China. Cloud-free images shot by MODIS sensor
from May to September and from 2000 to 2010 were utilized to extract algae bloom area and spatial distribution by means of Normal-
ized Difference Vegetation Index. According to the analysis, conclusions are as below: (1) as for area variation, Lake Ulansuhai
had a severe situation of Huangtai algae bloom in 2000, 2001, 2005, 2006, 2008 and 2010, more than the average of the whole
period (24 km?). In regard to monthly variation, Huangtai algal areas in May, June, July remained low around 20 km?. Yet Lake
Ulansuhai have larger Huangtai algal areas in August and September, around 28 km? and 40 km? , respectively. (2) As for occur-
rence frequency, the highest frequency of Huangtai algae bloom occurred in 2001 (0.58) , followed by 2005, 2006 and 2010 fluc-
tuating around 0.25 (higher than the average of 11 a, 0.19) ; occurrence frequency in other years kept a low level around 0. 10.
In the aspect of monthly variation, occurrence frequency in May, June, July kept a low level around 0. 10. The times of Huangtai

algal bloom experienced a more rapid increase and a larger scale of outbreak frequency in August and September, 0.27 and 0.52,
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respectively, higher than the average of 5 months (0.19). (3) Huangtai algae blooms mostly lied in the region called Xidatan,
the north coast and middle of the region called Dongdatan, and along the west coast of south Lake Ulansuhai, where local agricul-
tural irrigation drainage water flows into the lake and thus the most striking algal blooms emerge there. (4) Daily average tempera-
ture, precipitation and nutrient concentrations ( total nitrogen and total phosphorus) in two months ago have a significant correlation
relationship with Huangtai algae’s occurrence. Additionally, synchronous wind speed has a significant correlation relationship with
Huangtai algae’s occurrence. The spatial distribution of nutrient ( TN, TP) is well consistent with the distribution of Huangtai
algae’s occurrence. Human activities, especially artificial supplement for water in Lake Ulansuhai, have great impact on the varia-
tion of Huangtai algae occurrences.

Keywords: Lake Ulansuhai; Huangtai algae bloom; MODIS; spatial and temporal variation

L3 I A BRI T T DA o 0 UL 4 BT 1R A 0 2 R A R R RIS, Sy ok L ) — 26 3
TR T SRUE Hb , 78 P 52 78 PG 3 X 0 A S R A A A ) 2 R 45 0 T LA T AR .
UTAEK , 1 2 B K X el e 2 i 22 (0 000 X B A 1 2K R £ 3 14 2 A7 32 B K, 38 T g AR
LR 0EEEAL. BT SR RIGH - EE 7 PR T — Lo I T 2 B i W TAE (AR 200 TAE4E
TE T W . AR S e 2000— 2010 AF £ 32 214 X (1) MODIS RRIESAZ , /3T 12 92 201 2 85 1 I 28 A5 Al
TIE B TANIEE IR %) #  JRAE A5 ), LA A Sy 8 3 01 o7 AR 0 A S

KA PRI AEE B FREE A1 T B 2 R DO S AT K3 L S k54 3 2 W, SR 8 ke
o U ELAT v (1 B[] 4393, E AT MODIS %5cdfs P AR URI AT i 4 J0 3 8 I S S AR A I D 3, Ak A
WA S vt 2 o iR P A K A 14 W ) 22 2 T+ SeaWiFS \MODIS \MERIS 32 JB 5 it 1
TR 2 M2 2R T TR A A e S RG2S B I . Kahrw 2517 23 51 CZCS $idia %} 1979— 1984 4F
DL K SeaWiFS Fll MODIS-Aqua 34/ %} 1998 — 2006 4F-Ji %' 1416 3 24 H BLAG BF i) i 23 (o) A3 3R A 7138, R
BUK v R £ 5 T AR A M4 /i 928 A LR AR Vincent %61 3T Landsat ETM BG40 45 & (0 2 5 &
ATTE BN Erie 5 8 BEK AL WU SR10 B 7K AR R B2 24, 2R R b DORIUAS [R] 2215, ]R8 5 22 AN [7] 1) 88 Jak
R RS B AR [ BB X L & S B A GEZL AN 2106 > 1) BEFa s, KB i i K
AR SR BT B, Horp MODIS/ Terra %42 AT LA A 240 512 Band2 >0. 1 F1 Band2/Band4 > 1 $2B0i% # K
4, FLAEIR A BT 2007 4F 10— 12 F KB ] 5551 MODIS T 3% IS0 4%, AR 41 B U3t 175 45 452 1 1) 1 o 42 B
BRI T AW WK A5 B DA ST Bt T 4 1 ) 2 U5 TR R A 1) T 1 K A R B
B, Wi 1979 4F LUK KI5 MODIS . CEBERS \TM/ETM A1 IRSP6 I3 B 18 JEEEAR 04 1 K1 /K SE 1 2 43 A
AT A 7 [ 45 BT MODIS 08 5% H AR A Bl 38 50 (20 46/ ) Wil 2 35 48 20 A 1R AR o ol 13 J6 5 o
J 188 A A [ PR i Ak B P B AT, A5 W K AR S A AR B Rt AR X 2007 4E S A KW
TR BTSSR AR, & BA) FH MODIS 3T 21 4b/ 21 56 3k B FU A 45 %0 NDVIEVI 15 5034 7] i 8 15 % 4 A
Fienicp

1 RN

1 Bh2205 (40°36" ~41°03'N,108°43" ~ 108°57E) v F PN 52 1ty B4 2 9 /R B VT 2 0 XK o, W80 DX g b
35 ~40 km, 5% 5 ~ 10 km, FEZS 5 2.5 x10° ~3.0 x 10°m® , A 5 24 1018.5 m, KR 0.5 ~2.5 m,
80% ZKIHAKIN 0.8 ~1.0 m, SRy KT/ A AT 4 Wi 107 260 T 5 5 5 SR AL IHITA . 19990 T e i X DU 2 0 R 0 i, 24
SERIRIRCA 7.3°C 241 H IRETECH 3185. 5 h. WITH TR N BN Z8 R K, 24 T34 M i 224 mm, K T
ZR AN 2000 ~ 2600 mm' L T T ARAE 11 A0Sk, BAE 3 ARE 4 AWIIT R4, kB2 N 5
/I\H [151~

L BRZgR PN St AT T DX HEVE K 3R 10 B L A BT 4, X A AR K B Tl A TR V5 K 4 B R 3
e S A A BT, G T A K R 2 R 2 T B ok U 1 R B X R R S e SR
P A BENAOUR 3 B AUR BRI LR 2R B S AU, B IR KA DU B BRI E 3 DB R i, Rakiey
Selt G AEUUKAE SRR E AR A8 — s AR YR Ja , B A e, Bl G 7 ™ AR 1 SO B0F 20K ,
K JZZ IR AT M R B, Wbk o T (E ).



I 5. T MODIS ##65 2000— 2010 1 R 5 £ 27 M2 T4k 521

2 HiE A&

2.1 HURIRF BRI AL 2

ORRMM I E Z KA T 5—9 A A SCR I MO-
DIS L1B %ds , Fei B 7 2000— 2010 4EN 5 H 1 H—9 A 30 H
(RIERAEAYEE 121 ~270 d) BE LI =1 A 208 M BU AR, R85
Y B AR R SR Z A1 1] B 24 2, LA 10 d Sy — 41, 74331 15
LN 18] X 4], 4534 ] X 18] P9 36— 3095214, L0t Hh 137 . AR Y . —
Alberts Equal Area ¥ 8347 JU#EE™ , 38 REEZE 250 m, £ 1 53RRGHES
AR T R SR T A B (R (T (DN ff) Fig 1 Huangtai algae in Lake Ulansuhai
Al N b i) LS R 6.

N T 3 W RS AR X 8 R A SR, SR R A P R B B I 55 0 ) 2 7 E 2000 4F 1
H1 H—2010 4F 12 7 31 HAY G H MR B, 5P 00 . H fem Ul H AR .20:00 =k H
20 ;007K &2t PS4 AH X B 3 XU AR R XU, F BB 485 iy P9 52y BRI b2 T 5 B 42 4L 2000 — 2010 4F
LR E IR 2R (TN) (A (TP) Bkt
2.2 BIRSHAE
2.2.1 WHESERRELEE BT M EREA BOR A K MGE I RO ORI | o] 5 20 75 1
KA i B A B B DRI AR S 3 P B0 o B SRR R M X 2000—2010 45 1] A [+ ik 19 ) 208 i 52
TRAEICEE 2 {7 . AR SCHOMM IR R DS AR 2 1 1 09— k25 S i, BRI 5 15 B, LRk sl
o= (Rle - RPM) B (RBI“E — RPBlue)
o (RRed - RPRed)+ (RBlue - RPBlue)

3, Ry ANRLD G B SO 5 Ry AR D C I BEAY SR, A2 MODIS S48 i XE T 1,3 P BE Ry
FOR LG B pht T R 55 SRS 52 W S ) SIS 3 5 R, 72 W DG U0 BE Py T 0 S5 502 W 5 00 ) S 55 3R o B 1% 22
FRUFWI D ) — AL AR AR HARIS A3 Ry 47 0. 040 Ry, A7 0. 065 AT A~ RE A8 1 11 52
W ARGEC AT -0, 1<y <1 EE TR AT AR AR (1 2).

N~ 20004 o 20014 i 20034

i 20044 T 20054

s ' 4 L7y s
€2 555K 2000— 2010 434F 8 H (5 231 ~240 d) B & K AR 251504
Fig. 2 Extracted spatial distribution of Huangtai algae occurrence in August(231 —240 d)
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Fig. 9 The regression between Huangtai algae area and TN, TP
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