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Study on Ecoregion Techniques of Lake Nutrients in Yunnan-Guizhou Plateau

Lake Regions
JIANG Tian-tian'?, GAO Ru-tai', XI Bei-dou', XIA Xun-feng', XU Qi-gong', YANG Zhi-xin>, ZHANG Hui'"
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Abstract: The primary objective of this research is to present an ecoregion model based on the principle components analysis ( PCA) ,
the cluster analysis (CA), the discriminant analysis ( DA) and the spatial autocorrelation analysis (SAA ), which were applied to
establish the ecorigion of lake nutrients in Yunnan-Guizhou Plateau Lakes. First, the principle components analysis method was used
not only to reduce the dimensionality of the feature space, but also to deal with new indexes. The accumulation contribution ratio of
the four new indexes achieved 93. 69% , which had the full representation. These complementary indexes which reflect the conditions of
lakes were helpful to establish the index system of ecorigion of lake nutrients in Yunnan-Guizhou Plateau Lakes. Second, initial
classification of lake drainage area was accomplished by new indicator values and cluster analysis which contained five classes, and
then the categories of non-lake drainage area could be identified by the discriminant analysis. Finally, the cluster result was carried on
the global statistics, Moran’s I was 0.32 which was higher than 0, and the examination value Z was 68.28 which was higher than
marginal value ( remarkable level 1% correspond 2.58 ), it was indicated that the cluster result and the space position had the
remarkable relativity, afterward spatial distribution pattern of the region was achieved by the quantificational analysis about over score of
principle components and application of local spatial autocorrelation method. Then the ecorigion of lake nutrients was accomplished by
the association and difference between different districts of the scattered regions’ s spatial character. These results indicated that the
ecoregion model initiated in the paper was appropriate and feasible to receive objective results and avoid artificial factors. Also it has
provided a new method to explore the index system and techniques about the ecoregion of lake nutrients. Scientifically, the model was
in favor of the foundation of lake nutrient criteria and eutrophication control standards in China.
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Fig. 1 Sketch map of ecoregion techniques of lake nutrients

0 23 BT, LSS R A Tt 3a X 2000 VA g 4

23 [a] 19 A S A2 4 IF 58 % G2 0 HL 2 [) o 8 22 [ A7
TERYAHC. B it — E R R & B35
55 HARAR 23 ] b 0% J R (B AR DG 3R 1 B 24 A, 7T
L3S TEAH SC AN 67 AH 5 PR 2, T AH OC 26 B B BT iy
J PR 72 Al 5 HAH 4B 25 ) B o0 B AT A [ 28 Ak 3
TR OGN AR Jz . LA 9 28 2 (B B 4 i 7 i, — 26
4z A8t (global statistics) , J& X J& 1 {H 72 5 A~ X
IR 5 E) R AR B A IR 5 — 2RO R BUSE 3T (local
statistics ) , e fiif i B A~ 25 ) B R @ VEAE ™ ]y &8 (— ik
HAHSR) " AR DG BT 2R 4 JRy S 8] B A OC By 48 bR
5 AR 2, 3 B4 4 3% 12 48 31 Moran” s 117
Geary’ s C" F Getis’ G, H & =& Moran’s .
AWE5E 4y G2 iF A Moran” s 1, Jay 3048 i1 F Local

Moran’s I.

Moran’s | REUBUEAL - 1,117 2 ). 4t 1
R IE W) DX A% g A s R] A AT b A R Y A TA] A O
PR, W e 2z AR
n- Z sz (2, —x) + (%, - x)
I = — - (2)
> 3w 30
(Hrj# i)

o, n S RIS X3P A H 0 225 ] 58 5T 0 A 3R, «, AN
x; SRR LG x SR B YRR AR & 7 23 (] M gl B
JC 0 A BRI, v RS 2 O BE, w,
S 3 (A A R s () A w0, ) B S A 22 O
e R EE B AR vER £, BD X F A E MR R d, Y IX



2602 w0

B 31 %

s RN IR i =2 [ BE B N T d B g T A A w,
1L, AN 0.

Xt F A 45 SR AT B v Ak T LA Gy e ) T R DG
FIE B M R . Hodr ek B X 2 (1) R H
Moran’ s T B2 18 E(T) F1J7 26 VAR(T) #4713t

(AR
Z() = M (3)
JVAR(D)
E(D) :—ﬁ (4)
2 37'”(2)
VAR(]) =nw, —nw, +m (5)
Horp wg ow, w, 53504
Wy = Z ij (6)
w, =%Z Z(wij+wji)2 (7)
= X (Yw, Y w) (8)

JR 325 8 AR S AR B R 8 R T
Lo=ne (e =x) - > w,-(x,-%) (9)

I, = ziZwijzj (10)
i=i

Az, 2 o2 WA B0 b AL E X 268 0, B
HEZE N 1), =S (A AL R w2 AT RREAIE . I,
(B HY 2, A 408 4 DXl 00 00 {74 ~F- 249 {0 2

JO7 P 25 18] A AH 5% 23 Bt 58 i 2 Y X LA 25 X
U1 A

2 SERERTENA

2.1 S IXFEbRiR R AT
2.1.1  JEREFEFRk

FEAR B 6 B 2 40 X (0 FE Al 5 O B, B2 5 ) XX
GRLFRZRA 8 XEERDEES T E
Se VR 4 A X I R AT 48 B Sk Ji Al 0 25 [ K AR A
P a1 7 D I N 20 1 51 L
TR R K A 25 R GEARAE L RE 05 I ek A4 25 5 A
Fili i 2R A5 AH 5E 56 R e s £ SR A, USEPA
R 52 W 75 % 0 97 £ 19 45 B0 DR 3% A B IR
B 3h TR ffar | B 2R A RN R R R L A D
R B = oK AR KA ERE L OB =gk RS X
98 14 AN ESER R i TSR E R
V) A7 7 25 AR B G IME | 76 A [R) 174 DX sk ik 26 PR 3 174 A
HAEFRE, N, 75 2060 5 0E 47 2R 4 B, DA

T SR bR AT B AR X

7 B R T AR ST A Vi 2 IR A ) R A TR Y
B 7K 2271 A B AN 347, 2 3 i 32 DX 08 T B 5% ] AL 1)
AN ER. B EEKE T HRE R, 555 Rt
JE H M Z G 0 R I R ) RO
e BEK D TR T A I 8 B SR W) 5 A A b
KA ™ S A, IR0 B e S SR A AR TR K
i 20, x5 A5 7K 0 VR T B ARG, S BORG A  KAA
P EA LSS BT S AP LUk, & B
1o LR A i iz Bl SR AN, T T R LU R A N A A AL
B3R . — BRI WA R A T W B A% KK
F 0 3 K W by I I R Al T 2448 3 7l HES L 2
P I, DA R B, 1 BE IR, THT FR K /0N 1 i 7K
RN H R FRRAE. R, X A A b L
2T e AE B 2T 2= S XA K SC R S E Y A%
PERRZ I, S B0T AR B 10 AR B 40 1 s AR
BRGMH G EE A, 25 m 1 E =Y
AR DL

T 3B 3R W 0 R LK SCAE A Ol AR AR
A R B K SCUE PR Y OB A, it 1l 7 ) o
(A0 VI N w5 R A S B R M {2 N3 T
Bl H 25 3 om0 B3, N ST Bl a8 o el AR U B S
M AR . F o R SE A RS R A b ) A
- A AR AR B R A BUCE SR Y B RS = B
Jirt 1L b T AR 24 o 4 DX Ml T AR ) 94% .1l Ml b v
B A X T ALY 30% N v ol SR B, K
T T EE . R R A AN A B, o B AR AR B
FF B Rt B A A5 K 3 e TR i K A R R 4
W AR R B KR Cnin AR ) &
A Y ) T A

PRI £ 46 56 ] 43 X 28 30 0T 45 6 SE PR O, 6 B
A ERE R AR b R O A S A
MR DAZR A B WS i X3 P 1) 1 9R 2E 38 1 5 i R
X T 2= 5t R RIS SR A A A Ok B, UK
i 2R 5 e 1R Wi i A ZRURE £ far B R 5 — i E AR b 3
A3 DAL DI 0 B 2 R S d8 bn . 28 BNk, 2= 5 i
I DI B SR AR S S X R AR 3R 1 R
2.1.2  FEARECHE A B

Fiz BRIV 30 5 L W00 B 7 19 300 S8R A A 18
TA DRI, LA R 43 AR R B W0 . B LA/ R
B HEAT R TR R KL e R R A AR A B
ST A B, 7E ArcGIS Hdg /Nt Sl A7 X Gt 3R A5
AR DL 3 T b B8 A 8 L AR e S AR T
DT X GE AR 15 58 5T M 98 A . AE B R AL R



111 ZE A - 2o 5t i ) DA 8 IR W A2 38 0 KR T i T 5 2603

0 o AR i B A AR M PR B Rt S
M T B AR o 8L A Bl R AL P B (EAE
R B YA AR E. M 1) 288 250 3 5k A ] b T o b

BRI AR A% i S AR AR R AR (A DA 13 FT Ak U
SR ) U A TN T YA B R DA S £ e
i G B e B A B

®1 ZRBRAXBHERVESIRNIERER

Table 1  Indicator system of ecoregion of lake nutrients in Yunnan-Guizhou plateau lake regions
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Fig.2  Classified map of two-step cluster of lake basin
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Fig.3 Classified map of discriminant analysis of non-lake basin
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Fig.4 Classified map of spatial auto-crrelation analysis
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