KR 1

VRIMZRAS . TEL P g PR R o A 114 b DA Yo A R S0 AT
Plate |
a’n aga’M S0
207N 200N 45 —
p <y
28" N = 280°N . = 40 (3]
277N 2 f 27.0°N AT DN A 435 iﬂ
h b2}
26 M 2607 M a0 ﬂ;
25" M 2 250° M 125 tﬁ
£ . ol
2471 240N 20 ?‘i
23 230N .
227 220N din
21N 2107 5
207N a0 a"mM = - - - - 5 o
o E e’ 101'E 103 E 105°E  10TE S%O0E 90E 4{0i0’E 1080E 4o0e0’E 1070 E

K1 %7077 W (a) A1 “9.227  (b) REEAYHLINZ MG (AL R/ A% R
Fig.1 Spatial distribution of CG lightning in the two thunderstorms on July 17 (a) and on Step 22 (b)  (Unit: number/grad)

B25% B4 Vol.25 No.4 2013 £ 8 H
Kl

VFIMZNAE . TV g PG i A ) B DN VB A R 2 A
Plate II

2
+
k1
&
]

HA

@)

: I r

4 2010 4E 9 F 22 H FY2E £L40 2z 8 FIHh R 446 N

“—" RN PR 30m in GBI, 4" FORAHR T 30 min I H

Fig.4 Cloud top bright temperature contour from FY-2E on 22 September 2010 and the distribution of CG flashes[]
The symbol “—" and “+” signified for negative CG and positive CG before 30 min of the satellite image K3 20104 7 A 17 H FY2E ZL50 = BRI RN 53
“—"FIRAANLZ TR 30 min THBIA, 4" FAS AL 2 TR 30 min TEHIA
- . L s ;
ISSN 1001-7852 Fig.3 Cloud top bright temperature contour from FY-2E on 17 July 2010 and the distribution of CG flashes .g %” k 'g 52 j]\
The symbol“—"and“ + "signified for negative CG and positive CG before 30 min of the satellite image e

ISSN 1001-7852 AT BT

[ VURMAN GEOGZAPYIE ENVIRONMENT BESEARLY

9“77100

1 ‘

7850

98




VRIS . LV R PG 23 8 ) M D 8 AL R A A f[%] Ht }i% VRIS« TELVY g PR L 3 A 1) M DA L R A S A [<Ihi IV
ate

PlatelV

. i | 7 ] | e e N ] 'l
S00 BDBNBHY HN KGN 04186 49 12 75 37 07 A7 37 -15-112 149 -186 -24 L2y 4867 89 SO0 BDBNHL HH BB D486 WY 11275 37 07 A7 37 -15-112-149 -186 -24 P23 4567 890003 BT
KI5 2010 477 3 17 H 28 8w i S A S5 A 8 A Pl K6 2010 479 J1 22 H 28 e A SLA SR A1 A 7 Ari P4
“=7 FORAINLIELET 6 min A, 47 FORAANIEEEET 6 min IEHLA, FIXTEHE 150 km, f0£f 0.5° ZLfa 47 R C-7 RIFORIE . U, S A PP 0.5° , BRES TIPS AR 30 km
Fig.5 The distribution of basic radar reflectivity with superposed CG flash on 17 July 2010 Fig.6  Reflective index, radial velocity and Echo Top—ET stacked with lightning before 6 min respectively
The symbol “—” and “+” signified for negative CG and positive CG before 6 min of the Dopplar radar Blue “+” and Red “~” represent positive and negative lightning, the elevations of
scan time, scan Radius of the radar is 150 km and Elevation angle is 0.5° puer radar are 0.5° , distance interval is 30km every circle



% &) 3E AR AR K

F25%5 FFE4H 201348 H

H X

VL T T T VR ML 1 (L DRSS A AIE AT +vvevvvervesnessseoneesnesieestesieese e, VRAS, FZE (1)
KT 50 AL SIRTAL R IBICTE  wovverrreeereesrreeseeiineeireeine e v, LB (10)
FRGAE IR PRI AMHT - vveerveesresrresireeeieste ettt e KA, 2= B (15)
BRI KA A AVIAE AP +eovveerreesreesoneesieesiseiitessiesie e e W% B, E %, A B (22)
FIRZS AT TE R IE TSP -vveverreesreesreereeieinie st FEMRE, B4, T % (26)
2011 45K HMATRE B3 K I TR T FRAIT - vevvereremmrerrensennnnn phigetl | WEE A (31)
ZHA R 3 FhARAR LR EKR . FEMYMRE LA oo AR, BRI, RIEFE (38)
EAREIR S JE A A SR ITIIITT +-vveerrreerreerresnesseeeieesiieesreesne e B, BWA, MO (45)
BN T BRI TIRE T LZEIR v veevesreeereesestestees e et e ste e sie et ettt st ebe e YISCHE, WAKE (51)
T AR 2 R S VA ISR O HIBIRZZ 5 IATEL cveerveerveeereesreeste e et sti ettt AT (56)
TR R R LR F sl S DX OGBSO A G SRR BE DA - vveeeeeeeene ZEHRY, 1 E (63)
TS RIS L 7 HLARTTEGE wvveevveerereerreessesnessseseieesieessee st e N, TEE, 3% il (67)
WIS T BRI G I PIAIIEIT +oveeerreesreemreessremssesiesiteesne st it BIF (76)
Bl — NG RIRETHE BT 2 TS

N oy T LT BEgER (81)
UE 30 ARSEIT 8 M TR (23 HDEIEMERRGE -vveerveeereeeeeesreeeneeseens e, T M, LFE (87)
Z R L RO IR FE BRI +-vveeveeerreesreerresisseeie et e ettt sttt YL (93)
SRR A IR TP 308 5 AN S T7 AT B GTHEE -oveveeeereeenenes HEERA, X #, D8 (98)
KT B M A R B BRI R S BEF] ceeeererrrmerrrem e, TEy, P, T (103)

HIPFEAZE . CN53 - 1079/Px1989%b*xA4%112+zh + en*Px ¥ 15. 00x1000%18%2013 - 08



x~ F] = M

(BRI BEIRSETSY) A RIERHEIA T, EWNIMATFRAT. A hnss s
ARAZHL, ATCAGZFEEE . EERIE—SATISM, RFER g
EBIRIRT R EARBT OEfBD 7, 2 AR T 2R & PP KU
PE” . TR RO TR R E DI G BT
CHRERY TR R E SRR e S0k MEE AT

2 SA TR — L2 A o AR T A TR, RO [R] R 30 4 AL
S €7t

IR ISR YUNNAN GEOGRAPHIC
YUNNAN DILI HUANJING YANJIU ENVIRONMENT RESEARCH
(AT 1989 F£6H]) (Bimonthly ~ Started in 1989)
258 4l 2013 4F 8 ST iR Vol.25 No.4 Aug., 2013
ENgE—TlS  CN53-1079/P [E PRFRET]S ISSN 1001-7852
¥ & mHAHEAT Editor: Editorial Office of YGER
* ) SN N Yunnan Institute of Geography
+ &R (20 Xuefu Rd., Kunming 650223, China.
eRBlEE 5 E E-mail: 1423307537@qq.com
HEREIT (SR IRRIERSY) 4 http: //www.ger.ynu.edu.cn)

Editor-in-Chief: HE Tian—chun
Publisher: Editorial Office of YGER
Distributor: Editorial Office of YGER

(BRI AR 20 5, HBELZn -
650223 HLiG: 0871-65134021
LR 1423307537@qq.com

RIZHAE : /www.gerynu.edu.cn) Abroad: China International Book Trading
EISh&AT o B 6 515 1 Corporation (GUOJI SHUDIAN)

(Jb3T 399 {541 100044) (P.O.Box 399, Beijing 100044, China)
ENRIZEIT = ENRE RS i International Periodical No.: 4101 (BM)



YUNNAN GEOGRAPHIC ENVIRONMENT RESEARCH
Vol.25 No.4 Aug. 2013

CONTENTS

Characteristics Analyses on Cloud to Ground Lightning Evolution of Two Squall Line Processess in

SOULh — WESt OF YUIINAIL #+¢ v v eveveeeersesnesroeneenerenarueensssrestonracseserssmeuenes XU Ying —jie, YIN Li—yun (9 )
The Changes of Air Temperature in Urumgi in Recent 50 Years and Its Relation to Urbanization
.......................................................................................... LONG Hai - li, WANG Ai — hui (21)
Homogeneity Test Analysis of Yunnan Annual Precipitation Data «--«-ceoeeeeereaneeiiainaiien, LIU Li -jin, LI'Yi (21)
Analysis of the Characteristics of Precipitation Variation in Yuxi, Yunnan Province
................................................................................. YANG Bo, WANG Bao, ZHOU Hong (25)
Analysis on Development Potential of Water Resources in the Air Over Yuxi City
..................................................................... ZHOU Peng — kang, QIN lJin —mei, DING Sheng (44)
The First Regional Heavy Rain Process Analysis of Dali in Yunnan Province in 2011 Flood Season
.................................................................. ZHONG Ai — hua, HUANG Hui —jun, XU An —lun (37)

Soil Moisture Content, Bulk Density and Fine Root Weight as Well as Their Vertical Distribution in

Soils of Three Forest Types in the Central Yunnan Province

............................................................ SHAN Meng — ying, YANG Yong — gang, WU Zhao — lu (44)
Dietary Water Footprint of Urban and Rural Resident in Jilin Province

........................................................................... TANG Zhen — zhen, QIN Li - jie, MEI Ting (50)
Review of Agricultural Drought Monitoring Models ~ «+cceeereeeereieeiiinien. HU Wen - ying, LUO Yong — qin (55)

Geographical Investigation and Understanding of the Yunnan Karst Landform in the Ming Dynasty
.................................................................................................................. MA Yin-hang (62)
Key Humanistic Ecologic Objects’ Identification and the Sensitive Evaluation in the Area Impacted by
the Planed Hydropower Stations on the Middle — and Upper — Mainstream of
the Lancang RIVET «««««cceeeeeeseereernmnnmminiiiiiiiiiiitiitc ettt e e e LI Xiao-bo, Feng Yan (108)

A Study on Regional Tourism Competitiveness in Liaoning Province

.............................................................................. LU Xiao — bo, DING Yu - juan, GUO Di (75)
Study on Tourism Competition of Prefecture — level City in Zhejiang Province
....................................................................................... XU Jin - hua, SANG Guang — shu (80)
Impaction of “Core — periphery” Regional Structure on Tourist Flows
——A Case Of a Scenic Zone in Zhaoging City ++++++++++resessersmmmuiiimmiieitiitenneriniiniiiiieian LIAO Ji —wu (86)
Space Correlation Research of Population Growth in Liaoning Province For Nearly 30 Years
.............................................................................. MU lJin - ting, WANG Li, JI Sheng —nan (92)
Yunnan Construction of the New Features of Urbanization «««+e«seceeeereecenreiiiiiiiiiiiiiii.. GUO Kai - feng (97)
The Research of Urban Rail Transit Connecting with Other Traffic Modes in the View of
Global Planing «««««««sssseeeerererermmmmiiriiii WANG Yu-jun, LIU Jing, MA Ren-feng (102)

Construction Planning and Design of Daqing Oilfield Wetland Park
..................................................................... YU An - jing, LI Yue —zheng, JIANG Hai —xu (108)



(=R IMEAR) [AE N

AT ENAMATERATH AR R, B HA ARG . S35 . MR IR, ok
W IISRAEHR, SCRUHA, eI, B RTEE, RS E R IR EECRIEM . LA T 000 FORE, RRIRTEOL
AT (4

i B T HB R R R ZE: 1423307537@qq.com, iHY)—HMZH% .

JEH ORI H BCRAEFHEA LN 3 A0, IR —1EE R . BMEmtit, BB REKRE
iE. BFIEH

AR 1 300 F LA S SO B 3 F 6 AN SCHER] i B AR A SO A, I ELA
SEMERIRIERC, AN S BN AT A BT OCHRS R QUE AR SR, REAH] B
G870, YA —2nlE,

U H K R R s 3 KR RS SRy, P AN SORAFE I SC. PRI R SR IR 3R
RE—HHET =R BT T BRI R sl B 4 /5 4 o H - U 8 A S i

SRR S | SRR R G — bR BT RO BCF R S S, TR BE AN JZ U] H I8 S R
An 1, L1, L1 o PRy (PR NRITRE D E T fan) defR, Feak i (i — s E PRAF
S BREAF S NEX R

FI3C (NERTERD TEXTR FATURE ;. SORSH S0 RAISCh 5 | HZ A TF R FRICER, 30 a5
JEIEA (B HZ e EFAPRERS) , s aoh

WIF. P9 FESULE G300, EiEeal). 54 0], TI&, HBAE, & ). &k,

LE. PS5 EEFTE U3 0L, JFNEE et al). B4 [M]. H: AR, HARAE. &k
DT,

ORI TS RS, HOORSCEA (D). Mk BETEEIHLE, AR Rk DU

A PSS P SGERTHERE BR300, JENAEEL et al). B4 [C]. /AR SCEETHER (BN 3 1L,
JEIMEFE et al) IS SCHES. R, AR, HARAE: kTR,

BE. ¥ REHEL. REE. GG M]. FE 4. 0. BEREAAL, HRRAE k.

HLFSCik: 79 FETHUEE. B30 [H 7 SO S AR BIARIA ] . H - SR 1 b B n] 4775 1l
HE, RFHEBGIHES (HE).

KRS, SCOTH T, AT RSN AT STE 3 H SRS R A PR

NERAAARZE L, AT AGEZ MBI EER—ZATISE, KEng hEBRR . “hE
FARMAT) O “PEPEARBEE SR EIRE" . IrBIE—EB TR P RO
Tl (%) Bk, hEBHGATEGEE” . P E SRR NGk MEE EERUE 2 S A TR
PH— KL AT VR A TR R, B [A) R0Re S g A L L SR 4



FBHEAW
2013 4£8 A

= MM E R E SR

YUNNAN GEOGRAPHIC ENVIRONMENT RESEARCH

Vol. 25, No.4
Aug. , 2013

i 70 T R RS 4 T A2 1Y 3 A TR R E S iR

VR,

Pz

(L ZEA¥ KARFR, 2% R 650091; 2. @4 ARKe, =¥ RY 650034)

AE. FMARGEMIE. ZEFEEIORM FY -2E TR ROR R A TEE IR IR & MARIE G177 e 2R 1t

FRAY IR ALFHESEAT TR EEo AT, SRR 2 IR RS LIS N o5 i,

“7.17” FRIE. MHA

RG34t BRTE R BRI BE, TEMBIN W (E B AT T S M [N UAAE 10 ~ 15 min; IE. SUMBNAEH RAETER .0 X G

D00 B L s B AL X R A5 R U [ 5 3 B =40 d Bz,

[E 35 T 7R =12 ke P93 [ 35 DX 35K 5

“9.22” R IEMINIEL

2 HIETIAAL, SN B3 AR, R 3 LR, WA SN HBRAERTU TBB 3 B B RAR X A58 [0]

Pe X A5 M5 BE =40 dBz, [P TR =12 km HYERFISX

03 DR 555 9 B T 4 PR T 9 9% BRIE s DR 1 B A s A v

T PRI REH - 10 °CJZ 313550 B I BRI SURERT T 9 M [N B BRI 6 ~ 30 min /245,
KR FONR; MK IR oDl 2EHER

HESES: P427.3 XHEEARIREG: A

0 5IF

LR —Fi i 21 T 3 LA B T R AR L AR Bk
AR PR AT, 7 AR S PR 2 U
ARG —, PEAUR AR BRI XA
BHEREWRA, RWHFARINNE, ERETK
FH, BV MAREFIRHERNER, FE
= NIl S g B R — e R B T IR
MR ME IR, R ENEEMFTNE, H
b, ESMFZ RS HRES, TEMANE
HROTR T HERZPHNESER, LRAFEEREN
M TR R, BOE SRR, MY

IR EE: 2013 07 -12; {&iTHH#: 2013 - 08 -07.
EEWA: BRARBEEGIH (41275045) ;

.

EREREMPIFERE (973) HHRIBH (2010CB428605) ;
(U1133603) , MHK BAREEGTE “E T H AR TR FORMEGES i FUR X I KU B N AR R 5T
FETE R R IRIR IR S N L SRR B HAE B v IR N A
PUEBHR LRSS MBI (2009CA014) 5 HESKRBURA LTI “2012 4= 4E M 58 KT BT

NEHS: 1001 —7852(2013)04 - 0001 - 09

HRZER SRR, IR T BN RBR
MacGorman, et alt' "2 B} 5% % BY 7 b [N 5 55 % A 7E
FELREIRI X, T IEHBIN N & A A2 B RE R R = K
X, BRH R AL T LA, AL T 5%
|38 DX N BRI X, TR R A A o e R R SR A
O, BN HAAERRET 9 min HHER S
HOKIRAHES, ARKE N KE = 6 R B2
PSR Z I IERIN, Orville, et al ™™ HF 5% & B
2R DN T S AR T AL ) S (] S A AR AE . Car-
ey, et al'*'fil Ely et al " fF 5 5 B IR vt A ot 430
SHE FZALFRERTX WX, J2 2 XK IEHL AR
BB X IE DX FL A - TR R )25 2o PR 194 Jy e P AL
SEFT8, Carey, Rutledge'® BF5% T 7/ A Ha ) 5 22

ERARPEEEERTH
(41265001) ; EIZK B #RBHE
(41305002) ; ZFFEBHIUIGE “ESHEFRAD
(CMAYBY2013 - 064)

EEE . AR (1977 -), &, ZEATETEFXA, BELEN, FENFFRPEIITEIEELE.



2 = B HLBE BRI SY

F25 %

AR, RS = P BRI T B
Kist, mNHEIEEK, MNP S
BRPBAEN TR -3, Seity, et al™ #5%
RN R ESBERASYNAAREEHEIN
F&R, Dotzek, et al ™ FFHINHLfEE . KB
TROTHRHE K DR B R RER G LR , 4
KRB0 IN R 06 07 B 5 VKR 08 4 B 1 7
BT IX A — 5, Gauthier, et al' BF5% KR B 75 2
P L DN 335 305 8 S T R VKA e K B B 22 R A AR 4T
MRS R . FErPE, FET M 1w DN 2 6 W 223
BRAHFER, DESHFEMER, ResmiT
HETE (M — SR MR R N HEL TG 3 R S MoK S5 22
FIRRER, GREVRERGE P4 REZEINE L L
XTI X, AN B2 s XK, skt
ST SR BRI — IR K VG L R 3 R BEAT T 404,
R 5 T IR AH X I P 223 Bl 48 1v) o B B S
MK 2R A (MARC) o AR 11 %t
IR — K MR AT AR (M M N R AE 2 B, 1E b IR 33
BRFHHIN, EHAET RN, EHNE
AEFELR XA X (BSOS ) , SN &
HELEER T K, Bt L ARt L sk R
AR RT3 SN AN [ e X 2R R Y
LR I 0] 45 4 N TR o AR AR AR T A M
Gio B TR AT 4 IR B 1. O B
HL AT oA B 45 TR Ak AR Z T A B, AR TR X 38R
RRIRAE SRR RE A H N AR RRAE . 7535 0] 3
MIRREHERA BEER, XEEEARAREYR
FHXAFRAPER S BEA RN EBEFEEHZ —, =
FHIAMEA R, MR EBOTMREIL, H
MEAPEFRLZEXZ " X R
B M A B R MR Y I R G KSR
7, TEBER MR ERRE . MR AR R IR A 5K
a5t o AR R 25 T VE T TS P R R R R o R
N5 LWk m Y. TR 2 B AR SRR 4T X L
ST, FEXTER B W LA X kLT SRR B RAE
YET R8T, BAEGE AR = I o 5 1 R
SINBHOITEAEAR , o3 = st I KA W B g
JIBE e g, Wk k4T 2010 427 A 17
HF2010 4£9 H 22 H, 4rRfFA “7.177 S
M “9.22” NFE, FELRRES AT )R A B B
W, ML IR mE R R, KX, “7.177

7 TR LR
1 BORLR AL B

NGB = B T M A R SR, KR
itk 22 1~ DATA RYIA]H 8 ArASCRT— A ol B g 4k
HUEAUR, BEoEed, RETREENNERE
BAEFBNBREWS T, 8. BE., #HE, &
RGN ODR BE AR BOR B T A 43 3 4
500 m F195% , HuNPEEIRIFITHORITIE, FEK
AU A T3 %5 ik 55 1 CINRAD/CC (3830) £
BEik (101°1'12"E, 22°49'30"N), 5% R
150 km, %EBL RSk VPPL HEGHERE, By R4 H
B} 6 min, 4 VPPI ¥tk 14 2, &KW A
0.5°, femfff 19.5°, HFRRBIRALMRE . W
FGREER . DERBIUHES 4 )R DVBS |
FEMFY2E TR AE%ER (GPF ##X), 49
%7 0. 045° x 0. 045°, S [4]j 30 min,

2 RRHERI

201047 H17TH~18H. 9H22 H~23 Hx
A PU RS ER A AR ) P4 B R R, e R 5
MK, B KRR KRR “7.177 D)
B4 49.7 mm (K, €9.227 W RRVLHTAE
80. 1 mm [&K, BI/PHIFEEIL S52.9 mm,

B#HG 1, 7177 ARZVEEMRRYIZR T
M OCRER” & XK R T FE W, 500 hPa 44
e H RN R BT T He =22 () JE U A U 78 4R 5T 38 W vl
&, “BREHR” 6 XAREBE P17, 700 hPa | “Ff
A7 B XR8P 1T 6 U A U7 B S s 5 B
BAIREBEVER . SRS RERTIAZERY, T%
EENPREIZE T, & RURESN 5 A <0 R
T A FE A e A TR RZE A R R L R IR A ST
HIZKIREEE, TEBGRIUN R IATE, T K
PEL IR KA

“9.22” 7% 500 hPa |- EHT i He b 4 V4 fif
AFT R ERIEREETT, ALK ARt
STARAPGE M =3 P EHRBX, >20m - s
{1 XU R AR .0 BE 5 WG PUAT 2 i PG 4, 700 hPa
BRI & RACIA S P R XU B AR
1] PG P R0 2= 28 T g AR X, AR XU I R 5 X O



4l

VPIZRAE : TP P AR I N B R 3

RAWRBRM TBA RS BRI R0, AR T
JEZRP-REHE, AR TR BR IR

3 PIRMELR B LN RRAE BT

3.1 MR ZESRISFE

“7.177 SRR LA HIN 6 643 Yk, EHEA 227
W, HHBRLAEN 4.17% , MRS Bh3 48 1 oA i
HARMEHARAART X (BIRER TE 1a), &
KHIA 9% B8 Hh BRI B A YO e 3, 3K 2.22 W/
km’ . MFEZR ISR IE A, Y148 = R AR
JEz5 RAEE TR A I 5 B & 8 M 4% 31 72 P9
B R E e, RS RN g s
RAVHEBHER, SEXERIINE S RAIEETE
BWPIEA W B AR N, AR R R
X WG ShVE R R, HBINTE I 5 RSB 1 5
A3, B E, “7.177 3kFE (& 2a) HiA
FREEIT A1 224 10 /B, 21: 00 £ dh A B 56 3L,
22:30 JFER B 1 YRIEHLIA, BJS 30 min P £ HIIA
TESIANE, 23:20 IEHBINTFLRTG R, SREIEAE & 4=

718 H 0:20, 35 2.7 ¥K/min, 10 min J5 11 3 [R5
FORBNEEAH, o 44.3 W/min, TFE N SREAE R 2
WA H O TR B, A PR A0 4 R 7E 20 YR/
min P _F, 2:40 i HAEES 2 5.4 /min, )5 2
/NP TE . SN AR B INRAE . PR KSR T
B B A0 b R AR U, IE B RO AR
TAMBE, 5210 IEMNSEGA 1.3 R/, BEJEIE.
BB RIS o

“9.22” bR RAEHIIA 10 169 K, HfiE ks
N 248 ¥k, 5 HbIN BB 2.44% , IE ML IN EE B3R
“7.177 dRRA 1.73% , NG S (B
B L B b)), RN B 1. 44 R/km® , &
MARRET T 3 LW ARE, 3 NN L XX
PEE 3 MR AT X, 55— ML Rl MCS 1)
RIEBB (14:19 ~19:00) , N ESGHBR)E
ARG, 15:50 M — M EMIN, BEJE B
B, 17:30 f N L BUEE— NI, AR 28.2
W/ min, 55— PELE i 2 1 b N R KA R 0. 5
W/min; 3 "R PR &k B MCS 11 52 B B
(19:00 ~21:30), H%E i (] 401 5 WL 3 R 2L,

~ 500
EAO I 3
gaco r P
2350
% 300
= 250
200
2

&£ 150

{ o g o

21:00
2130
22:00
22:30
23:00
23:30

w5 Hh (A
e 5 1488 (]

B
=
=
PN
° w o

& &
+CG Rate {flashes/10min)

o

i

oo

3:00
3:30
4:00
4:30
5:00
s30 f o
6:00
6:30
7:00
7:30
8:00

Sa00 b
Faso +
g 300 |
Foso
g200 |
Z£150

-

8 i00 &
50 §
g

o

14:20
14:50
1520
15:50
1620
1650 ¢
17:20
17:50
1820
1850
1820

b B Al

b2 bog

b
o

o W
+CG Rate (flashes/10min)

0:20
050

120 §

150 By«
220 B
2.50

B2 “7.177 3% (a) M “9.22” (b) IREMINIEBIME3AF (FAL: YK/10min)
Fig. 2 Temporal distribution of CG lightning in the two thunderstorms on July 17 (a)
and on Step 22 (b) (Unit: number/10 minutes)



4 = B HLBE BRI SY

F25 %

20: 10 ff dh PR S BRSSO ME, BRBCH 49.1 K/
min, TFHERSREON 4R AR AR 55 S RE KT
Bk MCS IR NS BE (21:40 ~3:00), 23:50 i
N B = ANEE, BB 19.3 R/min, TEH#L
INBRECE A G, WEEAREIGR 1 K/ min, 5 MCS [¥)
Al 2 IG5 =R LR 1 7 A 07 b TN 33
B S U, U M PR AR ) B B i, #E A4S MCS
AR RJRIR T th & KRS ) B8 183 A B i
RIS, R 32 B $ T 4 B B,
FRAl2 MCS Wi B LRI ARG, ZHIEH
oM, XCE TR RIE A = U Hb IR Bl E

PR ML BRI DA M A 7 S AL, T Y
BOIE DA B3 800G I, 7,177 3o R M TN B A
“9.227 AERm, {HHLNE SR E, mKHLINE
BEFIEMUA LB R T “9.227 W, F. A
AR R VB L1 L BRAE R 2R LA B, 1 L DN I
FHHT TSN 10 min (3 “9.227 R
INAREC ) 3 NIBAE S IRAE 3 WM BT B, THHK
B B IE b N AR I
3.2 WREIEZERNET

BEZE L, WKL AR =5
RIEIE L MCS WAL I, BN G T2
BT (B S i 2 I i 210§ 30
min FRIHB A BERL) , PO A LR 1 2 1) b TN 43 A5 B =
TS TR s AR A W s 22 03
3.2.1 “7.177 SRR ELEZEGREERE

B3 (B ) /22010 427 H 17 HMEL
RN TELI = B L&MW IN S, 17 B 17
132 —%k NW - SE [a] YJAE = H 7E 2 g H 0 DA AR X35k
A BT ) VY g 7 B B, =l X I K SR HE
B 21:32 PP RH N— X WA A R Rk (
3a), mIAZIRAE -50 CLA, BHBAZREMN
Wsh, VIR & XA — Xz B foE &
B, mlisk < -50 C, JGHIN, 22:32 ([ 3b)
= A WXTRIEEE, B — N EAY 60km ¥[8 TE
BHly, mTiEKIRE < -70 C, fAMNFERE
R ZHULEEM < -60 CHX A, B HRBEH
IEMA B < -50 TR =X, Hpgildd: m—
MR sE C, BERBERERK, Tk
=70 C, SniMadl A ZEUZEHE, oH B
YRR, SRHZMBEBORGA, < -60 CTH

R XL ERARY K, HHhA A I = T
SETRBE EEACR X IR, 23:32 (W 3c) & RSMEIXH
DRGSR, YIS RIS NG NAE
7, s TR, 3 N AR bR
STz, A 60 km « h™' ) o B PR 1) G R B
g1, IR WNAZNAFERE . EL 10 km ~200
km ZEA B - B WM B], =TAR TR -81
C, MERKEE AN B, 1IE. A NIFHRTEER,
80% MWIE . ffHLIN HIAER =D a5 < -62
CHz= XA, FUIGE ML 55 A XA
X, DUBF XN A T UK AU R R K . BES
FELR I R, w5 XS B VR A 5 i b A
= REFTHNRESABEREEMCS, RENS
G B W %L, B XL %, 18 H 1:01
(E3d) JCRB R RE— T HEAEMETEEH,
fi L2120 0.8 I MCS, ZTRE < -52 CHIR =
BN 5.2 x10° km, REE{UNT MCC, H0>
ZXETRZRTHE -80 C, ks AR
-91. 15 °C,MCS J5 #IR BEBR FE K, X W E B 4
FIIE . MBI, Hb NSRS BUIEAE, 30 min Hb [N 4K
K 1262 K, #xk 90% MIE. fAHLINHIE < - 62
CERaH LB H, WA BH N BAE MCS J5
> =32 CEAMBRBX, BITNA s XAz
IR TCH N & 4. 2:31 (1 3e) MCS VSR
AR < -72 CHHAR =X EBUAEY K, HINEs)
WAV, HLIN A3 X 5 A — B B A A R,
I e T 5 B K R 7™ A o L i e K 1 B
MCS Frifdi 55, 4:31 (1 3f) £ 3 N B 45 0 25 0
AN, IEHINREZ, BEE MCS JHi, HNTRER,
3.222 “9.22” SBMWRETEZ AR ERHIE

K4 (HEERR D) 2&2010 429 A 22 HMEZK
R PRAIN =B KRB NN i, 9 H22 H
14:30 & XU EAME X 2 RT3 2/ s &
MIRHIX . 16:31 (1 4a) AL T~ i A £ B IL
TR - B XA AL B BRI BB ¥ A I,
TR T2 -50°C, f A H 3076 X 0 A iy 3
USSR ER KX, 17:31 (K 4b) &XAKE
ANl 25 22 RIS 7R RS 0 728 7 1) PG e e ke 3
R, ZLMBENAE 2 -y MR B B R RIEE, I
H5=W A, B GIFEBEBCR M p L m R =
W, LA35 km/h WUBUEE ) PG g Oy HEdE, STRIRT



4l

VPIZRAE : TP P AR I N B R 5

2| -57.5C, SN BIE =Tl < - 50°C
(TR EERE BE KA X, MCS [R5 —URMALR & i 2 L3
BrBe, MRS B MEME, 30 min f A
750 Yk, S M DN A X G IE M N B, 18131
(K 4c) i o, LM i = B BLE
HuIN, U FEAkER A RIE BUBT I - B X A
D, SN BAE =P D wirEs (B3hJr i i A p)
TREBEREX, F -y XA E LR E DR
e 19:31 (E4d) FIIBARXMHZAF 5=
B D, EMESEREE, SIFER—MKY 200 ko
(9 SE - NW [ JIR X =7 . =l wirfll < - 60°C 1Y
¥ 2 DX 2 T b0 B AR A DX 3k I 6 2 48 1Y £
W, Wz X = R E TN 76 3. S5
HBLEE —ANEfE, 30 min HBL1 236 K, =TT
li] MCS %48 MCS H5H K& 78 R B R #4e
20:31 (Kjde) MCS LEHE < -52 CHIR = X
BY K, BIEmTSEEE -72.6C, HHINMiES
AL A — B B AR ], 60 3 D8 4 4 IX -4 1 B IE 3
W, LIRSz E] C WAk 2 A B, ZcRi
] ) 1 B8 A BE KL IX S B TG R 215 31 ~ 221 31
(4, g) MCS HERFBERIEANS H Ly, = TisaiIT
BT, &T -T2CH=XZH%/, NS
WSS, S A 7E MCS Ry U 0 DX A i 52 6 B K
HIX, EHNAM T MCS KRR X &4, MCS
BRUTREA MG EE N, SZHIEARTHE 0, X
RIFER . MW C UL, FHHirH A
Xz Bl MCS BT R BRI R = &, MCS
M2 ZUELTT R & . 23:31 (1 4h) B4 MCS
AT T O B, LA N e i, MCS
BUPUAS SR s, SN BRI R = & R e
mX, EMNSEOR B RARREE, HHERREX
FXWELSGM, 5 Carey, XL T FEER—E
23:30 ~0:00 HBLIEHIN 18 W, Zhillfe T X JR A
A =ARAL. 23 H 2:31 ([ 41) MCS & T
i, ReXITRAH. MmN, E. fHN
PB I, BT RIS R

PG RS R = B I F iR = & L 2B
AT MCS (72, SN G £, RO
TFEEHI h SR T, SO I AR B <
=50 CH¥ = X AR BER R AXKIE, 5%
YL ok S SR R A A

“1.177 ARIEEFIRE=RZANERSH
MAGFEAME XY = E A 37, ¥ BRGNS
JaEA MCS W, WA XNALF MCS 5, 1E. f
NG R AL S MR BB R IX, XFNCE A
X, AT MCS B 5aiil, 58 % o Xt
Wizm RPN T MCS B S R, /il
X THIN AL, “9.22” SBRTEZEERE
WARFEANE = R VU, AR AT P PG T 6
MBI E, I EHIEHRT, AT A B
R, 1 EEREEE R X AL H, X RNE A X
AR HINTE S X, FBH FTI0 o X I & & F0 RE
SRR £ X IR,

MHIN S TR = E&E M2 [\ E, WK
LRI REAHIN TG B X3 WA R A X R A K
HX 31 B EA WS, (HHb NS 30 X 5
BOEERAEIX . X4 A XA BEA BT RR R,
DR AR B b DN A3 A, ] 8 8 X 3 2 BT 3 X
AR HER M IWT VK . B R FERIWIE X,

b DN ¥ Bl 08 {1 I B Ll DR R AIE 1) B 38 2% R ) 6B
55300 3 G5 b #8570 (OB T 40 A R A L Y Rk
P, RE#EZWTENKEERILR, A
BB L E, N EELEAERRY
HR ARG 1) 2 7K B T R /K B HR O X3, TG I e PR
W EAH =KL gt ., “7.177 B
A BLIE . SN YA R, nTREJR R 8
Z RNz VORE 15 BRI I 1 5 KR T2 38 2 i
K, MM SRR BB BEIE . £ M R A3 W] e 3k
FlmK, IEH N R B B T UKE, B
55 Dotzek, et al™® [BISELE R4, #H—BRUIIE
HINHITEER S = UKORLF A Bar A e, “9.227 &
FEME LR BB BE O M N GA Bl o5 KB E, R R A
TR FHEA A = K67 32, X g o S 0 A
SRR A
3.3 WAETRXEKRMNEE

Va7 b T IR OB LU A 58 B I I B A T
b DR [ 30 5 # (R AR RRAIE . 2 R B B AR B 1 T
BIRAERI G ] 24 6 min, F 35 [0 5 B 1B iy 2
Xof L Hf 20 T 6 main [y 3B PRI BE RS
3.3.1 “7.17” IRMWRE FTLEEETHIE

22:32 (B _FRRIE 5a, b, ¢) BHMNEEK
HAREIE AL B AL FHEGEEARM, F¥H A BRBR



6 = B HLBE BRI SY

F25 %

2, TAEGiA 12 km, $RAFIL 56 dBz, B Xt
A W 3 XX PR TR BRI S I, ol B AbF
KENE, THEBXX, EFSBAHE, BT
HINTES), B A LMY = RARTTURER, Nz
13 B Bk & RKSMNEIXHR = B pa ek, WIRd4
M FFEHELE “S” BRME, KX MER
YIS, HRFXRAERE, WA IR e ek
AR A R R, 23: 09 AR I SE A PN R [
HUC AN R R, L P9 Ml DR 3 B s A, 22032 ~
23:09 HBL 7 IEHLIN, 6 K BLAE >40 dBz 5%
Ml X, AR P B & R BLR, [l 58 B ik 55
dBz, [EI T 14 km, 58 [ 38 X K o 30t O e 32
ATEA, e AN 338 X X5 D0 ) i [ 35 X H 3R
WEMIE., fHIN, 23:30 (B 5d. e, f) B
REP B P BW A, B 200 km, 58
20 km [WRELE, FERIH SAREPE. wf v A
AWRBRE L JEM “V”7 AR AR HANRE, RN
HuINBRYK > 100 ¥R/6 min, DA 5, i
IR 7 IE b N H AR 4R A X 5 ) >40 dBz 158
[l g DI, KR B R T g X, B B A
BUAERTI B 55 M X S B Rl . FEER B RN
S DA AR FE 0 6 XS Bl B 0 U U5 A I b
2, EAXTHEE, A BEE, MERA
J 2 AT B, PEZR 5 IR AR Il B E (L 24 S i
IEREEEM 4 565G, ARRIHEEEE -20 m/s,
FHFHAREF B, SXNXEEHEENA,
AWEIEE, FENESESRMERATES, K
e LR M = AR ESL R EXT I R 5, wiil+
R ARG U BRI A TR 58 T ek N TR,
b IR 2h 3 AR R A X O 1 R [l X
0:18 (K 5g. h, i) MZKNHIZEA >50 dBz (5
Huls, SEACEISE TR > 18 km, BEEE 37 I 28 Al
MR A XA R HEHES, A XML >40 dBz (1)
S L K B SR TE . TN, B BOEHBIA
HH PR LR R P 55 [ X, 5 R — B Bt 40 A7 AR
AR, IE M A A3 KGR B e K ME (17 K /6min) |
LN AE 0:30 3Kk 3) T B RWEEE (291 ¥K/6 min) ,
0:46 ML PR BRI R p, J5 3P [l B B 2 R R e
fiE, DLHYE AR A IREEE, XA M I R X
RAEFARIE, WL P BT I [ 357 A 8 7 St 2R
WAIHES, HUNTE SR ELECTE R, DAf N o5 3

FHIf, 2:21 (B Sj. ko 1) BEEVIA R REVEH
BB R, MR RIS, 2
BEY b X 3 B Y) AR RRAE B %, 96 [l 30 e B U
¥4 45 dBz, TiE FREZE 15 km AR, >30 dBz g
BRI IR R, MR AE D855 B B 1 R 350 85 2 I 3l
H B WD RHIE . 2130 ~7: 45 LRSS TH A B B
156 WIEHBIN, 295 HbIN BB 9% , IEHBIALL
BB, HA 24 WIEHIN HBAE 58 A XX
JOF PR3 [0 DX, ORI B PR 38 Hh A 5 el X, B
B ICLRB W, WA TR, AT
PE, IEHIN ELBIRE
3.3.2 “9.22” SA2MRL5FAEEEERIE
55— 45 M8 2% A VY e B8 2ok R 2 W 0 55 3 R,
18:39 (H=FMIVIE 6a. b, c) 855K wIM
B b r B 4 S BEEOIR i g, Il R R
H, FEMIPEHREE =40 dBz RIS =14 km (¥ X I3
LA HIN, R o O &R REE, 50
AT V7 O AIRE D, RUIEBRBSWHEA, B H
Y EA XX AR, NRARER, AFF K
E— R, TR —XTR A AR B e KRR
Ko 19:16 (FEHE) BIHLM 4 A0 B [l e 46 B
B, BWIE R — 2N SBTCACIB B K 2
200 km FRELR I T, e s X it [0 9 i JRR IR A%, 3R
JEIK 59 dBz, T >17 km, #2 3B FAFTE—
AREES 8km eI ~y REEFEG X, FHEXEE
T EE YA AT R (AR X)), s K ml 3 T
AL TR g LM, T W RSN BRI
iRt, AR TR AR Ak g, B AR M AN
A B 58 P XIIFATE A, 12 A R ]
OATEMERHTE =12 km X, 9% NEE
BN EFRBRRAS RS WD GHIX, 5 KE
AREMNEREAES, 19:31 MAWB LB H B
RIBBA, S e &I ML LR 3 bl
e, FIPESREEIR 53 dBz, T 16 km, [mIJE T F
SR EE O AN, AR BT ~y REES
X, MR SR B AR, b2
PR PEHES, P8R K 60 dBz, HIK < -
17 m/s R IR, 57 DA 285 2 H I0AE R XL IX T
AR LEA B A XU AR A IR BE =40 dBz,
[l TR =11 km (58 1K, 20:08 (& 6d. e,
f) MLPB R PR WE, JLBIE AR



4l

VPIZRAE : TP P AR I N B R 7

I, BRI BNk e & J, (4R
[eil Yt AR SRR R, Il P 4k KF 50 dBz A2 A5,
T5%5 12 km, =40 dBz {58 [F1 3% X A0 N 5 35 %
B FHINTE Bl o BT [ =2 18] PR 2 4 5 i 5%
%, FIESREER 59 dBz, T 17 km, Rl “V”
RIFE WIS, R BRI A B N,
WakEE R, FRin s B b b A [l X 6} iy 25 B 8
I~y ROBERRA X, 57 3 R A H B 58 [l 3 v
ORI E P TR IX I, %t 5S84 BT KR
BE, Hgi ) 5N A S T 2R s X, T IE b
B, BRI B W R PR, e B S
B, FOBNSREH SRS, EMNIFR AR S
W hii X, 22:30 (B 6g. h, i) R EHEILE
ViR R Z B R T, X B )OTF i & R
WER%, FM0 /N B AS G & J i, [l 30 98 BE 3K 56
dBz, Wi 12 km, SREEBEEEAR, RIOUAA W S H R
A, BmEERORE RN R SR, 5T
ZEIX N =B C ViR RS E R, &
58 [m] 3 X A5 95 R I S NG 3, = T C A ik el
W Z 814 A4~/ El P A O E R R, 23:02 (]
W) BT [ R R O R RS, 5 H
C AR P AHE, TR —4K 24 300 k., 582496
km FRHPIR B3, R DU IR RT3 05 3 )2 2= [ 38 X4
B4 IR, bR m 5 & e A 5 = 4
LI, MERTRHREBGHE, A NRAE
S —AF B, 2B IE b N H BAE 55 R X A2
=X, Mgk T M 4ks2 PR3 & B i, 23:49 (A
6i. j. k) ML I KEER AN B, [T 17
km, HARAXEERERMBTR (RAEX)
BARHRFAE , 55 52 14 570 2t DR B o o 3 o 5
XoF IV 5 i ey e 934 T X 3 R [ 8 i 8 A o K KO,
SEKEAREMERS, ML “V7 Bg0
B, RUIAFFRLE, MRYE KR, 0:53 A
AR B2 W VS A T B Rt e AR P S 1, E
FHATR R LA /N AR [ e & R AbFE, 18 B 5 Hi A
A/MEBES, S0 R 3 B R X, IR HBA
H AL 5 [ e X )2 25 X

M AT, “7.17” WA S S MEM
PEARGLR T, s i A W LR % B R B SE IR
JEXHR RS, Bk PR S R R SRS
XIEATEA, HHENQHIN ERAEREA XML, X

N B A IR DX AT e R [T 9 Ty, 0L 9 B I b IR
R E B S (0 N 17 2 A5 D7 10— A o X T
X%, AR ANE RN B, KK
KA B2 MR, BE R EA K
L TR BT A R AR R UK XU TE
i, EE XA TSR N T m R
mhiti, WA R AT X, R
G IRAEHBIN , RIS X L s 1T S B0 Y vk g 1
Feo FIHERT “7.177 SRERBAB B mK. Bk
BT, UkRi 7~ B B 1 k& I A B IE
S AREI

“9.227 JAFRARIZ BENE UL i VY HHEHE AR SR LR R
TS T T B X B, PR I8 S R A 395
St RBEHPRIE R IX, BERUXFIH —y G X
BRI, =EGA TSN, RIEAS
“7.177 JARESEEMIR, RYIEWHARL. ARXARXS
T MCS B BRI 28 BRFEXOR NG MCS 1)K AT
WERN o JOL AT B, T DN ) 4 5 ) BEAE 58k
Ia 33 X A2 R E =40 dBz, [B] P TG =12 km () [g]
WX, SEREaRBEMEEAES, WM XN E
BRI IR, 8/ 19 1E 3t D3 U HE BRAE AR 1
A, RU] “9.227 o FE AR WBRHHEB]
2, HRGHAG BLm AR T 5 AL, = KR
ERVIE S SN e 23T

BB = PO = S A S
3, = ERIERAXBELR, ERX—HEERE
IEMIN EL B35, ik, EMIN BB, 2Rz
X IE NS S SR T 2 T O — BRI
3.4 HASMEBMEKEEREENSELHXER

PR R I PR AL 25 5 0 R R AE K il 7
st DN 5 Il T o e B B R AR AR AT B 2
Fto TR PR KEREPE -10 C ~ -
20 C, R A A B R H B O R
Z a5 [l Th g AR AL 2 A b T RO SRR AE A
THARK IR o S DT e 1ol 7 o R A 4 5 (]
Peliiws . — 10 °CJZ [o] oot B A9 T AR AR (TG )
KBAPIK PGS R — 10 °C )2 [l 56 BE 9 R0 G
B TN RIERS 6 ~30 min 7245, ]3¢ T =12
km i, SHINIRECHH BUERYG . “7. 177 dRd T L
FHRFRTRIRTE BLARE, ML B B Il 3 T g 4
I ORAF =18 km BREE, [ IEXS DA TE . A



8 = B HLBE BRI SY

F25 %

MR BE s “9.227 s b IH U A MR AL i
THIEL IR B [ B DR A, {H - 10 °C )2 (o1 355
£ >50 dBz fyIFRIBEEE “7. 177 R,

4 R

PR MR B & KRRV AT 38 B, (HRE A
o “7.17" WFEZPRIRIAYIARR TR “BR&KR"
HRUREET LR, TR MG XK
HPER AR RIS G TR BRI R SARE, AF
TR& KA ; “9.22” ABRFEMNZ “NER” &
RAREFARERA RN W #Z N, AR F L
A, K2R V-3 A 26 8 86 IR R AR & R4t
TRATEREHRTI&M, ARTRE KA,

“TAT7 fol R b TN UB A 2D (B M TR B A
TEH R BT o B, MRS BB KR A AR,
1B, b NS Y AR O R B B, TE M
DN AR R T S M [N G fE 10 min HBE; “9.227 3
b DR 308 22 (H Hl DN B 4318, 1E b A L 481 4R
i, ML IREACH E, b NS00 H A
MELR AN B, TF B DR A S50 04 {1 0 1L B0 A B0 555
BBt o

“7.177 JRRIE. U RE R RAEER LK

SE K

BRI BB ERE X, RUXHHRE S RE
fl, BRIREZ REATTRER R, RESIMEM
BEA, R 2z vORL TR 2= #5417 1) 2 ACORE 1
SLAF, RS B BEIE . 5 [N 4 38 B I 4
“9.227 R FRAR AL PR DY A SR T GO R R
FLHHE, SN PR AEAER = KO, g
LNRL TR AR o E, SRBUSGA B Bt N ik
BUDEAEL,  TF M PR AR U e BRAE R 285 J5 0

“7.177 RS OB A LR O
SERIEXTRGE, WS BRI IR B XAI ALK il 1]
A7 HERE, ZREALT RN, 48 48 F e IR 15 5l 35 IX.
KB TR E S “9.22” WML RTHRRIA
HAARK G RBEAPRBE T X, AR
RURPAE, XX AN -y S X3 B 2R i
M, ZAGALTRALRSEM, 4R A PNt B o o]
Xk, RIGEXT “7.177 EeK.

MPIKIEE R HLINTE S a] I, A AL E S 3
Ui Joe DX AT BB A A S, T 9 4 A X 14
ABEX IR E, BBA R o B i v DX 0 M
R MaWRE, sNBL TS IE. fbNES)
AEFEYIRER, EHINEL 8 7R 3 oK S T x)
MR EFHIRAE . RTOUREE IS S A T
FEL Ja WIS S 2 RE S

(1]
(2]

(3]

[4]

(5]

(6]

(7]

(8]

(9]

MACGORMAN D R, RUST W D. The electricalnature of storms [ M]. New York: Oxford University Press, 1998 258 —285.

DONALD R MACGOMAN, L RONALD HOLLE. Clould - to Ground flashes rates relatives to radar inferred storm properties [J].
10th international conference on atmosphere electricity. 1996. 396 —399.

ORVILLE R E, HENDERSON R W, BOSART I F. Bipole patterns revealedby lightning locations in mesoscale storm systems
[J]. Geophys. Res. I ett. , 1988.15; 129 —132.

CAREY L D, MURPHY M J, MCCORMICK T L, et al. Lightninglocation relative to storm structure in a leading —line, trailing
— stratiform mesoscale convective system [J]. J. Geophys. Res. , 2005. 110: D03105, doi: 10. 1029/2003JD004371.

ELY B L, ORVILLE R E, CAREY L D, et al. Evolution of the total lightning structure in a leading — line, trailing — stratiform
mesoscale convective system over Houston, Texas [J]. J Geophys Res, 2008, 113; D308114, doi: 10.1029/2007JD008445.
CAREY L D, RUTLEDGE 8. The relationship between precipitation and lightning in tropical islandconvection; A C —band polari-
metric radar study [J]. Mon. Wea. Rev. , 2000. 128 ; 2687 —2710.

SEITY Y, SOULA S, TABARY I, et al. The convective storm systern during IOP 2a of MAP: Cloud tmground lightning flash
production in relation to dynamics and microphysics [J]. Quart. J. Roy. Meteor. Soc. , 2003.129: 523 —542.

DOTZEK N, RABIN R M, CAREY L D, et al. Lightning activity related to satellite an d radar observations of a mesoscale con-
vective system over Texas on 7 —8 April 2002 [J]. Atmos. Res. , 2005.76; 127 —166.

GAUTHIER M L, PETERSEN W A, CAREY L D, et al. Relationship between cloud - to — ground lightning and precipitation ice
mass: A radar study over Houston [J]. Geophys. Res. Lett. , 2006. 33, 120803, doi: 10.1029/2006GL027244.

[10] &, AF45. 2T TRMM TEX —KAERMBLA KN NAT I AL SRKGMINERBIZT [T]. RSP, 2010, 34



%4 VPIZRAE : TP P AR I N B R 9

(1): 58 -170.
(11] Bewtss, A/, RXE. —KIGRENRE SRR ERTRMT [J]. RESAR, 2008, 29 (116): 373 -381.
[12] WSy, F&, A . — KRB AEDRE [J]. IWHRIER, 2009, 27 (2): 6-11.
(13] Befsy, e, THeR, %. HRERANAETSERHEEHEXEMRME [J]. #aragaaR, 2012, 28 (1): 68 -76.
[14] %P0, 29, HEF, % . EHYORERIRNE XM SHNEEMT [J]. BWRE, 2012, 31 (4): 365 -372.
[15] #®BR, Pz, KA, 5. ZEHRPRENBERZAGEBMMNRE [T]. MHASKKR¥R, 2013, 24 (2):
207 -218.

[16] B%%, &K, KM, §. —RKELAENTEIRFWTEILERGIE [T]. S8R, 2012, 32 (2): 153 -159.

(17] Brmlg, #%%, Dhoo, 4. IMABRARSETEMEE RSB AN [J]. KEKOEFHNAS, 2011, 28 (2):
43 - 50.

(18] 3k354e, woMErh EIKE H B2 AEE [1] . BB, 2008, 31 (5): 687 —693.

[19] £FH, BEE, FiME . 2004 4 RHWRERMFRR IR EGLIHE [J]. BRIEFMR, 2007, 16 (1): 27-30.

(21] F%H, B, 2R, %. WKERWNZEKEMWRHE [J]. K88, 2010, 30 (6): 791 —800.

(2] KNE, #F, BFE, %. FUGHSRARTE BRI BAESHRIEHINRHME [T]. Rl#EH, 2005, 50 (23): 2633 -2675.

[23] BRIBR . B [M]. 4650, K% HERE, 2006 79 -141.

CHARACTERISTICS ANALYSES ON CLOUD TO GROUND LIGHTNING EVOLUTION
OF TWO SQUALL LINE PROCESSESS IN SOUTH - WEST OF YUNNAN

XU Ying -jie"?, YIN Li - yun®
(1. Yunnan University Department of Atmospheric Science, Kunming 650091, Yunnan, China;

2. Yunnan Meteorological Observatory, Kunming 650034, Yunnan, China)

Abstract; the comparative analysis of the diversity of Cloud to ground (CG) Lightning at the processes of two
squall line that moved to the west by using the lighting data, Doppler radar data and FY - 2E satellite infrared da-
ta, the result showed that the negative CG lightning is predominant during two squall line processes. for the squall
line process occured on July 17 2010, positive and negative CG lightning frequency peak all appeared at squall
line mature stage, and the peak of positive lightning was ahead of that of negative CG lightning 10 — 15minutes;
CG lightning concentrated in the rear of cold center where corresponding to the largest Temperature gradient and
concentrated in the area of strong echo near the convergence line where the echo intensity was greater than 40dBz .
the height of echo top was greater than 12km. For the squall line process occured on September 22 2010, The fre-
quency of Positive CG lightning showed single peak type, negative lightning appeared 3 peaks which was corre-
sponded to 3 squall line processes, negative CG lightning clustered in the left behind region of strong echo which
corresponded to the intense echo ( > 40 dBz) and the higher echo top ( =12 km) region. Positive CG lightning
became active when negative CG lightning began to weaken, and Positive CG lightning appeared in the back of
the center of cold cloud. the jumping times of echo intensity on — 10°C level were Staying ahead of the jumping
times of negative CG lightning about 6 — 30minutes.

Key words: south — west of Yunnan; squall line; cloud to ground Lightning; TBB; Dopplar radar
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Tab.2 Comprehensive inspection result of SNHT, PMT, Mann Kendall three methods
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HOMOGENEITY TEST ANALYSIS OF YUNNAN ANNUAL PRECIPITATION DATA

LIU Li —jin'?, LI Yi’
(1. Department of Atmospheric Science, Yunnan University, Kunming 650091, Yunnan, China;
2. Kunming Weather Bureau, Kunming 650300, Yunnan, China)

Abstract; Homogeneous climate series is the basis for conducting and researching the characteristics of climate
change, especially the researching with regard to the distribution of region and extreme climate change. Use the
standard normal test ( SNHT ) method, the PMT ( penalized maximal T test), combined with the rank test
(Mann - Kendall) method and the metadata of the migration of the stations, to study the annual precipitation
homogeneity of Yunnan 122 national level ground observation stations from 1961 to 2011. The main conclusions
are as follows: (1) In Yunnan province, there are existing non — uniform sequences in annual precipitations
there are 16 non — homogeneous stations and 18 non — homogeneous points in annual precipitation series, accoun-
ted for 13. 1% of the total number of 122 stations. (2) Three metheds of SNHT, PMT, Mann — Kandall are al-
so effective for the annual precipitation sequence homogeneity test. From the testing results that PMT method can
fully test more discontinuous point with migration information, so the testing effect of PMT method is better than
that of SNHT.

Key words: Yunnan precipitation; homogeneity; stastical test

THE CHANGES OF AIR TEMPERATURE IN URUMQI IN RECENT 50 YEARS
AND ITS RELATION TO URBANIZATION

LONG Hai -1i'*, WANG Ai - hui'”
(1. School of Life Resource Environment, Yili Normal University; Yili 833200, Xingjiang, China;
2. Xinjiang Career Technical College, Kuitun, 833200, Xingjiang, China)

Abstract: Based on annual mean air temperature data of recent 50 years at 2 weather stations in Urumgi, the
methods of linear trend, accumulated variance, Mann — Kendall test are employed to study the decadal changes
and the jumping of the air temperature in Urumgqi, and trend - fitting and correlation analysis are adopted to study
the relations between annual mean air temperature and urbanization. Based on the research working above, we
concluded that (1) In recent 50 years, the annual mean air temperature in Urumgqi region have been ascending
slowly, the temperature of urban is higher than the suburban, the rate of urban station temperature was 0.2 T /
10a, suburban station 0. 245 T/ 10a, the total rate of warming 0. 225C /10a; (2) M -K method detect the
temperature mutation in 2000 in Urumqi; (4) The population, GDP, total social fixed asset investment, the ar-
ea of buildings completed, energy consumption and the annual mean temperature in Urumqi have significant cor-
relations, which shows there is relationship between urbanization and the annual mean temperature.

Key words: Urumgqi; annual mean air temperature; urbanization
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Tab. 1 The basic situation of Meteorological stations in Yuxi
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Fig. 1 The curve of annual average precipitation in Yuxi
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Fig.2 The annual average precipitation anomaly in Yuxi
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ANALYSIS OF THE CHARACTERISTICS OF PRECIPITATION
VARIATION IN YUXI, YUNNAN PROVINCE

YANG Bo, WANG Bao, ZHOU Hong
( Yuxi Meteorological Bureau, Yuxi 653100, Yunnan, China)

Abstract: Taking advantage of 1960 — 2010 50 years of precipitation data from the nine representatives of Yuxi
City station, using the trend analysis method, wavelet analysis method and the basic characteristics of precipitati-
on changes in Yuxi past 50 years were analyzed. The results show that: nearly 50 years the average annual rainfall
in Yuxi slowly decreased, reducing the rate of 3. 73mm/10a, especially after 2000 decreased tremd. The periodic
variation of precipitation, Yuxi area 50 years precipitation wavelet transform coefficients are 20 —25 years and 10
years two significant periods. The drought period is currently in the Yuxi area.

Key words: Yuxi City; precipitation; wavelet analysis; feature
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RE: MAERINMIREW 45 a HEZE HAREL AR TER, RAMBEKRESRA LT TREKR
WIFE, AT T EBRHIX S KB IR 28 0 AR AL, JEXT I TR 080 T R oA, SEREW]: 1961 ~2005 £ XK
BHX KRR RSBl BFERk, £/ TARBK, 1 HRd; WElEHRED>, il
WA, HARMEKIHERL ARK, 9 Al XBRKERER, RERIR, PRWIEZARBAK™ HRYHT
Pait. B3 ~4 HM9~10 AW IHER, RELETI% UL, NEMWHOYREHKTHRE,

KGR KATHOKE; MWW sHKBEHE; B8
XEHS: 1001 -7852(2013)04 -0026 - 05

HEHEE.: TV213 AR A

0 57

AR, EMN Tk BB R KL,
FEAEPES T R EE™ 0
TN B R R K I 22 0 AR A, P15 A
TN HIX 2 K TS AT T 1966 ~
2008 45 7 [ i DX 88 22 /AT K 5k PO ) 28 40 A7 8 AE
MEMEAR S, FHETT iRk B 5K R &
i WS T 58 A T I R 2 ok R
Wi D SR e oK IR N 2 AR LRI ST
DA RIS E TR MR, HETEmE
K RIS AT K TGS AR £, AU T &
BHX KPR ES . H RS AEE, H4
7 ARG PR HRIHIE R T, W4 BT
JBEEBRAATBAK RIS, XX A8 A Bl L
B IS X

ERSIAANE . R, AT RS
AR RBIIA RS KK, KEFERMESEE; HE
BHIEE e, (I, 4K LK BRI S,

W ERE: 2013 -01 -06; {&iTHHE. 2013 -06 - 03.

R, ARTIAAE, KEHGA A YA
Mo EBRWARA “BRT], ZBARSE
2y, LHEBRRERNKE, HEMHER
WAEF R, AN RS e R, T4
K EARBE T DA b K ) Bt T K B2 K/ ok
B, HTEARARIR, JUIE 2010 4R 1) F 4R A 8
RPN, ERMOL T IR, SR AL T
23°19' ~24°53’'N, 101°16’ ~103°09'E Z[8], JE1&
SRR IR BRI, £FRERNPE TR
%, & “THELS ZH, SR T KRR
KRETRMBET TG, KBRS BA N, &
BIFRZS KRR, EBEWREKRGEL AR S,
TR TR A VM EARERE R, W&, ©®
PRI LA, W AR A THF AL,
A BTG KRR Bk

1 BWRSHREIE

SCHE R R IR BBl — KO\ BAR Gk
(£03&. 10U, @d, ST, BF. Joit, It
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FMSRRS . B PRI R A 27

7)1 1961 ~ 2005 4E& 0% H KA E. H
SRR AEERKE . T B R BB AR
KR, EW#HIBRG, WESERZ~5H, B
FH6~8H, BkKFERI~11 H, £FH12 ~REE2
Ho
1.1 KEABEXKETERE

KATTREK B R SE PRk &, iRt )R
AT SRR B, BIsE s, memie
LK LEXRREE A,

W = (a, +a,e) x10 (1)

A WAHRAWHEKRE (mm), e NI AR
(hPa) , ay Ml a; HAEK AL 75805 B LS ML X
ZRARPAT

{o. 03exp( —1.39H +2.74H +0. 15) (¢ =33°)
2

0. 0dexp(0. 6H) —d, +d,( ¢ <33°) (2)
(017 +d,(9=33°) 3
a‘_{«xz-@)xd4¢<3yﬁ )
0.05
At =F0735.0) x2 40.25] )
0(p=33°
2={%9 ) ° ®)
-0.9(¢p <33°)
0. 066
%= -33.0) x2 +4.41] (6)
d,=1.0 (7)

A @ HHBMELTE, H AWK RE (km), i
HH, FHEBRTAHRKUKRERRAN AT R
(XKD,
1.2 BAREK=HROHESE

AAREER R (M), RIGGEIT B sLhr
Mok (R) HARKAHKERE (R)™WHEN L,
HERAH: M=(R/R,) x100%,

W, = iWi (8)

7 9)

Kb W, HBH R REKR, W, 8844 HH
RAATREKE, d RSEPRBKREL, N AREKAERL,
—BERLA /N 20,
L3 ATHEREBEHANITELZ

— ROk, EMROKRE—-EMIEL T, ARE
KR (M) Ak, HHFWES (L) #k. i
TR IA N

L=1-M (10)

#1 EBRWHWRUKRERRAWER R
Tab.1 Yuxi stations the experience coefficient

of atmospheric water vapor pressure equation

% @RE(CCN) WK (m) 4 a
TN 24.2833 1731. 1 -0.7447  0.2051
3% 24.3333 1716.9 -0.7418  0.2051
TE 24.0667 1497.5 -0.7708  0.2049
JoIT 23.6000 400. 9 -0.8295  0.2046
W¥E 24.1333 1801. 8 -0.7484  0.2050
BT 24.6667 1746. 4 -0.6659  0.2054
B 24.6667 1575.9 -0.6770  0.2054
kil 24.1833 1538.6 -0.7632  0.2050
42 24.2000 1608. 4 -0.7580  0.2050

2 SR BRI A8 o AT RHE

2.1 EEZrhkFRE= A

RAAT PR R R AR DX 3B 2 K B R Py 20 A IR
UL, BHAFER R TREAKR . AR K 3
R WA M Z AN AEWRR Z 1 ERdi4s
IKBEIRAFE S 3 354 ~4 758 mm, ~PI4E AT [
AKEIMBAEICITS, 4758 mm, f/hHBIAEEHEE,
H3354 mm (K2), KATHKREVIRE HARE
A, WEREALE A B AR, T AR K™ R I
B o XA RE AR5 E BT E 2ROk B E
WL HVIRR, B EZKIR B ZNHLE
AEERIETE, K P R R i bR R R,
BB, WA EZISM, R R X
dbmr, Rk, WL, WBRERK, MMUZE
FANB R, 0 HL 32 20T 4 i 58 RESORE,
KRB R TR, B AR s T
KR PR R AEM A, 30 1 BR .
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Tab.2 Yuxi City atmospheric precipitation and rainfall stations output
KA AWk R, /mm Wk 7= 5 M/%
wmx  H(X)#
& = K & g & = %k &
JoiL 4758.0 899.4 2454.2 1180.1 224.3 18.6 17.7 15.9 18.5 22.2
paa 3898.9 607.6 2069.0 1040.9 181.5 25.9 24.3 24.6 25.1 29.6
PEHER i1 3694.7 525.9 2003.5 995. 4 169. 8 22.5 21.2 23.8 21.5 23.6
gk 1Ly 3797.6 615.5 1982.7 998.2  201.2 25.8 24.9 25.2 24.8 28.3
SEH#E 4 037.3 662. 1 2127.4 1053.7 194.2 23.2 22.0 22.4 22.5 25.9
a3 3543.7 541.4 1 896.1 948. 8 157.3 27.1 24.0 27.0 26.0 31.4
Nl 3422.4 534.8 1 866.0 877.1 144.5 27.2 25.0 26.2 25.5 32.1
, BT 3569.0 533.6 1949.6 939.3 146.5 26.5 22.6 28.2 27.3 28.0
AR E 1 3353.9 534.5 1810.0 860. 8 148. 6 28.9 28.3 26.9 26.5 34.0
e 3652.5 577.6 1987.7 938. 8 148. 4 27.0 25.1 26.2 23.0 33.7
SEHE 3508.3  544.4 1901.9 913.0 149.1 27.3 25.0 26.9 25.7 31.8
5000.0 1 B RV il 2% Z 5 B s R K IR R B 85, AR K
it ST B RIS R Y B
@E Egggg : g 2500.0 1 —e— KATHk R
% 35000 | 2000.0 — - — SRR E
e £ 15000 |
o R ﬂﬂ 1000.0
AL AE B Ml KK T EE B A ¥ ool
0.0 !

K1 EBEFU PR RKER

Fig. 1 Yuxi each site the average annual atmospheric precipitation

2.2 EEMERSWEAENETEN

R PUZI KA 0] K B FSE b K 2T
A ZERB R, BBV IR K S S hRBEK B A
ZRA, H1512.8 mm, HREHKZE 771.8 mm,
ZZg /A, K 122.3 mm, RO EKEELME
i51833.0 mm, PUZRS A AR SEE U,
AR T BB 0 KB 2 WA, K
TFEEPER S, BHESARABSI RS

BRI KR SRR R LA 2,
ZBEREVEKERD, EERE, BHWEERE
K ZEY, FEIEFRITREK R TR
KEZEEZBIMAK, BEFIFIH B4 T 26 5 B
/o PHERPUZE-HA AT R /K B3 R T AR TFBHIX, 1
HARFEAK = RIA R, 3% 2 PR s B K R
G 107K PR B % B AR VY e R R XU 2 I R TR K
W, MPAMEAENAEESZINE R EZY NS, B

#F = *

R

K2 EEWFHEFTRITREKESESE
P LERRE KBRS B (2T T)
Fig.2 Yuxi atmospheric precipitation and average each season
for many years the average real precipitation contrast

(average in the city)

2.3 ASWHKEERSHES

FBRAE KA K R W AE PR AR AL 2T R 3
(E 3), H i 1963 48, 1969 4F, 1975 4E. 1979
AE . 1984 4F | 1989 4F 1992 4F | 1998 4EF12003 4F
T A X, 1966 4F. 1968 4F. 1971 4E. 1973
4£. 1977 4E. 1981 4E. 1985 4E. 1990 4E. 1991
AL 1994 45 1997 4EF1 1999 R4 FIEME X 4FR
SR KRR EH BN TR, 55RET
¥ d—8, AR REAKE BT
BB RE 3 A HAFHARE, 16 1978 4EHT K
SATREAKEAL T ETHEEY, 1979 45 R,
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— — & (BEE

—_— R —— FETHE

4500

4000 |

3500

KA AT R /mm

B3 EBEWAEFHRTKREZREENL (KIRFE)
Fig. 3 Yuxi years average atmospheric precipitation can

change year by year average (regional average)

3 TBRIETH S0 2 0 AR

3.1 RSARKENZRAZW

EEMPHEHRRTEKER “Q” 446
(F4), EATERTRESY, 2T KITFEK
HEHATVPBMER 312.0 mm, HV-HEKMEN T Hb6H
H720.9 mm, H¥YHHE/MEEAE L A 51.2
mm, M1 HFEE, KRWBEKERZAEN, 7 ik
BEmE s, 8 AFBNXZEAWL, 312 il 3
64.0 mm; MNEWANE, HEAFEKERKRH
2 002.1 mm, FH/PNHELZE169.1 mm, 7K1 833.0
mm, FZELHH 596.7 mm, FkZFEF975.5 mm; M

MK RINTEEE, 5 ~8 H RATRKEREER) .
900.0
= 1000 |
= 600.0
2 500.0 |
# 400.0 [
JE’ 300.0 [
X 200.0 F

100.0
0.0

— A —— BAEHE

1 2 3 4 5 6 7 8 9‘10‘11‘12)‘%{5}
K4 EEWRITREKEZHZA (SHEEEN
2Tl I BME; ARG 4R H WK &
BRI 5 BUNGEZ 210H)

Fig. 4 Yuxi City precipitable monthly variation (average for
many years as the city’s regional averages; range refers to
the maximum precipitation month minimum station

station and the difference between)

3.2 ERMARKEKEHENRZSM

FEZ U S H BREEK™ L HRIE 14.9% ~
36.4% , 4% IR R ALE 18.6 ~28.9% , -1y
HARIEA™ HR-390 25. 5% o H HARMEK™ &
AR W OB, WEERHEHBAEL HL S H. 8

HAIL H, P37 RTE 28. 1% o AHE T BLTE 4
HUK9 A, V™ RAE21.5%, NETE,
. H. KA TEREK B AR 12550
23.1% , 24.4% . 20.9% }¢ 27.3% , DAZZE[EK
Rigw, KSR, D@EBHE TR R
2 W, EIERAE BRIEK R RN 28.9% , T
TEEAK, H18.6% . =5 HKBEIIT R BAE 29%
T, &8 T1%RKIT K. NHIBE, HHRENER
SRR ™ H R T (B5) o

Cew T e i L
.0 el B =y
e ST e 5411 —— gt
34.0
8
o
3729.0
5
8240
&
Mg
14.0

"2 A
BS RN EARMA B AL (S4ETH)

Fig. 5 Yuxi City each station monthly production rate of

natural precipitation change (annual average)

3.3 HEWEN

TEEBET AW W 12 H 2+ (K 6),
EE3 ~4 HH9 ~10 HWHH IR, KRS
7% YL, HRAGWEEEHI KL 65% UL,
Hh RATeIL (BR 11 HAMIRTE T7% DA E) SRR
RYF, WEPKBEEBIRR, HREFEZE,
AFf/Ne WHIBRIMRTE, PUZHE TN 13 204
TR THARE . ERAHMIXERFFHKS, BRI
TEMFWARAMD, TREL, FHEEWANTE
THIVRE, WNAEWNTR LT R uE AR # 7

87.0

82..0

N LBETH 1%

K6 FEMFHMMMWNENZAZM (ZHEF)
Fig. 6 Yuxi City each station monthly rainfall

potential change (annual average)
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GARAT AR K BRI Bk

4 L

S @ RIVEEE: N7 QWA 4 o L /N W [
7 EBEWAE (H) RTRBREKR . B REEK™
HARMA TS, FIEPRAG T BB AR IR
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P KBTS E N 3354 ~4758 mm, 1978 R
B ETHER, 1979 45 BB H

SE Mk

FRNEHAKREWEAE 1% £F K, BHE
Ko SLPrkEmE S KA KRN, BEHR2ER
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2011 EXEMANAEGERXRBEAXHTESH

WEAE, HER, KRR

(1. XBMNAKR, =8 AE671000; 2. ABEEXABGALE, =8 A 671003)

E: /72011 426 A 27 ~28 HREMX AR E HH KR TS BIEM ARG, YHRRE L L RELE IS
PR, SERRUIR KSR R R B R RGO AR B P A R ARE IR I K T 4
B, KELEZEARERBRPHEX HXULBESE TARERES; WKKREAHFE, SEIFHIMUZEEER, H
BAA KRR SMoK BN e IR BT hashBgcARuE e R, BREIEREREIRE, B Bk
BRawEEE, BZEEFEAME; 15 AN B BEAE MK Y HRREE I (R A0 K 55 BE 7 1155 MK 6 R SR R R H
YD, TRIEAK H BUI ] B Rp 2 ] 5 40 dbz R (5 W L M BN ) — B, 3 R 40 (B WK K e, TR
RS RFEEI (AR 5 SRFEIK H B K XUBE R BEAE 2 R YIAE, Btk i BUB K- KR B A B B R A E, B
AWK, IR 2K XU B R B B AR

K HHAW; ENEEK; KE&EHEZR

HESHES: P458.1721.1 SCERERINAG: A E4HRS: 1001 —7852(2013)04 - 0031 - 07

X A, K2 AR5, RERIE 6 A
0 3|5 DIORREALD, KX HIRT, R X 3
B, TR PR R R R BRI X 2L
2011 4£6 327 HE|28 H, mMAREMINH XN FEEBBEE, X KBEKZEW
TANEE R R B, X o XUCRFI R Al A R A 2 I A,
ABH P RZIAREE RN BKER. Bk (RN RRK O R E S S R E A 1B
FEEPAE 2T HERBKE, KRBEM-JLHB 7 kBT, Bl AZHG— AT
BHRKH, 6 SR HH, 116 NS EmREE P,
BAE 100 mm D B 1AM, 50~99.9 mmil 3, 1 R IFE:
25 ~49.9 mm 39 ¥, 10 ~24.9 mm 39 ¥, /NTF 10

mm 26 3, [T 2011 A ATREIR A BN K HB FE6 H 26 H 08 [+ 500 hPa Hzs & (K 1a) L
1 2011486 727 ~28 HRHEM 12 NMETTHWE
Tab.1 June 27and June 28, 2011 of daily rainfall of 12 stations in Dali mm
jjad R &R #zn B OwE mm Bl kP =k HE O 8 8K
27 H 327 00 252 1.1 43 382 £ 00 07 00 16 19.8
28 H 4.8 395 217 1.1 282 30.8 248 9.3 154 23.8 57 7.6

WA EHA: 2013 -04 -16; EITHHEA: 2013 -06 -07.
EE&WB: FTEASSRELHE “DHRERMNEKERENRERHNA” (CMAGI2011M43) .
fEERN: ShEe (19834 ), &, ZMEHRMAKABRMA, THRIF, Bt, EFEAFPERHRIERHN KT .
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APRAZE e BRI H i 25 SR R L R AR
r IR, DUI/R B R AT — O R IX, L
HERVEAE R IE A — P A RE SRR X MR
e deBgitee By L S B AR IR BRI, 1075 98 D oY
RO Ay 5 By e P B R A, TS Y AR 21 VG v D
BT IR AR R — AR - PRI A X, R
RV T BEAE, TR X AR e 20 I AR
85 LR R DA 3 IX 52 4 5 A A Y 2 VG i
SR, TS AR 520855 PG A% (58 PO B X
# M7 SMERAR IR . 26 H 20 B, FH
R BRI R ERY, SRR, F
25 BV KU AR RS R BR VY o8 — U1 — B b —
2, MMM ARBIFEEEY, MXAEENE
DU — DU BB PG AL —7 . 27 H 08 I5f 500 hPa
(B 1e) JRAEARE P AL BRI RISGILH, +
HEMAB RN - HK - Zp LS,
DAAE S X APRASAE I s, R BHHR 23 3 X T4
PERkEK, 27 H 20 i, i EREGSEARE, FM
1o SRR R BN Y e B e H R, P B R D AR
R, B AL, WA PEIEX, Az —
LI X o 27 HBE BN R X H BLa
7K. 28 H 08 IR} 500 hPa 75 i i Jil 2R 118 vy I 4K 42

ABEHI 2, WE. BRI R WA
X, TR EE A PE AR, R A PE L X,
RRN—ZWPEILARE A XITRE . 28 H
20 ), "WEREREMS AT, mE A RIS
W, SRETER,

26 H 08 Ff 700 hPa & (& 1b) Ll
HA 500 hPa; g B XA, ARt 2w e 2
SRR, HhER 312 WK, BRA
RN 314, Ui ERRNE PG ILA P XAE; R
T XX 2 S MRS AR
Wl 26 H 20 B, FXAEARE. 27 H 08 i 700
hPa (P 1d) PRIELRLEARR, JIEZ M R
A5, JETR TR, ELYAR S X K R
o ZERIAISMELT, EIEILHX KKK
HIERWI B, P27 H 20 BFETIC. W R AR
R, BT mAe, PIAERBIRAEIL—4, 28 H
08 [} 700 hPa [ YT AR BT AL X, Y125 W] 5
¥, )28 H 20 if, HIASISTHHK

2 AFEESIFRBER ST

RAJZEEATARE ST A 30 IR A B4
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B5N{ }
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45N A
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75N
70N
65N
SON
55N
50N
45N
40N
35N
30N
25N
20N
15N
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4DE  S0E GOE 70E BOE 90 100E 110 120F 130E 140E 150E 16DE

B 1 2011 4E6 H 26 H 08 ff 500 hPa (a). 700 hPa (b) FIZs#EMI. 27 H 08 Bf 500 hPa (c). 700 hPa (d) RE2sHEml
Fig. 1 The weather chart of 500 hPa (a), 700 hPa (b) at 8:00 on 26Jun 2011, 500hPa (c). 700 hPa (d) at 8:00 on 27Jun 2011
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Z—, KEHRMER LN — N EERER, —
ok, KR, RIZEGHATRE. £2RE
W], RIEHLIXTE K >36°C i XS 5 ) AL 0t o A%
FAEROK I IR o AT AR K 4550 i 1Y
A4 AT LA Y, WRETEAAT 6 H 27 H 08 i (&
2a) BAEH LECP RUALH X IR K >40C, 6 ] 27
H20 i (K& 2b) ErhRLIEHIX K >41C, KEH
XH K $857E 41 -44°C, RATRERRENHEELEX,
RBHR S+ DX Y 58 oK 2 22 i1 B 27 ],
5 K $EEORAE I BOAHXT N, T 28 H 08 I3 /K I8
$3Ja K 18804 B RS 1 I PY LI o

U ERAGHOR HH BRI 55 IR SRR B
N—HE B, B O RBAE 500 hPa [ R<
SLEEEE (T500) i EIHS B EIE 500 hPa I
R (Ts) M2{E, Bk SI=T500 - Ts, 4 SI >0
RN KRR, ST <0 MFRR KA RE, @il

30N

39 g
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¥
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22N

21N+
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20N,

E 96E 97E 9BE 9OE 100E 101E 102E 103E 104E 105E 108E 107E 108E

SI¥EE A E T LLEH, 6 A 27 H 08 B (& 2¢)
KH 221 STEAE -3CLAT, R, K3
XAFRAZEARERS. 6 H27 H 2087 (A
2d) KH-ZSH9 SI{EAE -3°C >SI > —-4C, 28 H
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THE FIRST REGIONAL HEAVY RAIN PROCESS ANALYSIS OF DALI
IN YUNNAN PROVINCE IN 2011 FLOOD SEASON

ZHONG Ai -hua', HUANG Hui - jun', XU An - lun’
(1. Dali Meteotological Office, Yunnan Provincial Meteorological Bureau, Dali 671000, Yunnan, China;
2. Dali National Climate Observatory, Dali 671003, Yunnan, China)

Abstract: The regular observation data and precipitation data by —hour of automatic meteorological station were
used to analysis the impact system and physical characteristics of the synoptic process of Dali in Yunnan province
which occur in 27Jun 2011 to 28Jun 2011. And the characteristic of wind — profiling radar data of Dali national cli-
mate observatory was analyzed before the heavy precipitation. It showed that the mainly impact system of the re-
gional heavy rainfall was Eastward mid - latitude trough in 500hPa and shear line in 700hPa. Many physical char-
acteristics were obvious before the heavy precipitation. It is energy — intensive areas over Dali and the atmospheric
stratification is in unstable state before the heavy precipitation starts. Low — level moisture is great but the conver-
gence of water vapor is not strong as usual before the heavy rain occurs in water vapor condition. When heavy
rainfall occurs, there is intense upward motion which releases unstable energy. The vorticity field which low — lev-
el vorticity is positive and high — level is negative and the divergence field which lower level is convergence and
higher level is divergence. But the convergence in lower level is not strong enough. There is a very close relation-
ship between signal noise ratio of wind profiler radar and heavy rainfall in rainfall duration and intensity of precipi-
tation. So do as vertical velocity and heavy rainfall. Heavy precipitation occurrence and duration of the occurrence
of high SNR with 40dbz is consistent. The negative absolute vertical velocity is greater when precipitation is stron-
ger, thicker then the precipitation duration is longer. There is multi — level horizontal wind shear with height be-
fore the onset of heavy rainfall. The horizontal wind vector reaches the highest position during the heavy rain-
fall. Along with the weakening of precipitation, height measured of horizontal wind vector significantly reduces.

Key words: first regional heavy rain; short — term heavy rainfall; wind - profiling radar
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Fig. 1 The change of soil moisture content, soil bulk density and fine root weight in 0 — 100 cm soil depth of the studied forest types
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Tab. 1  Soil moisture content, bulk density and fine root weight of forests dominated respectively

by Pinus yunnanensis, Alnus nepalensis and Pinus armandi

s T KT BR/g e AW /100 e’
/om Bobh Bk PH RRER BN ROK T fREE RN Bk PH R
0~10 15 3.59 67.32 29.60 16.22 0.72 1.22 1.01 0.16 0.1275 0.7700 0.3925 0.1826
10~20 15 5.02 45.23 27.13 9.97 0.84 1.43 1.12 0.19 0.0196 0.4444 0.1780 0. 1406
AR 20~30 15 8.06 53.97 28.21 12.64 0.75 1. 46 1.15 0.22 0.0000 1.0425 0.2388 0.3070
30~50 15 19.28 50.32 28.15 7.69 0.92 1.53 1.19 0.20 0.0000 0.5003 0.1039 0. 1401
50 ~100 15 5.79 51.22 30.83 12.98 0.87 1.58 1.21 0.19 0.0000 0.2230 0.0646 0.0691
0~10 6 20.82 71.82 34.27 19.26 0.73 1.26 1.04 0.21 0.0338 0.2072 0.0970 0.0765
10 ~20 6 18.19 26.30 21.55 3.26 1.12 1.48 1.26 0.14 0.0095 0.4482 0.1245 0.1758
B 20 ~30 6 13.49 25.37 20.12 4.23 1.10 1.55 1.33 0.14 0.0013 0.3382 0.0857 0.1288
30 ~50 6 18.27 25.66 22.76 2.8 1.08 1.50 1.34 0.15 0.0000 0.1167 0.0364 0.0449
50~100 6 20.31 29.20 24.62 2.8 1.23 1.49 1.32 0.09 0.0000 0.0232 0.0095 0.0079
0~10 6 6.46 15.94 12.09 3.4 1.04 1.47 1.30 0.17 0.0162 1.5901 0.3826 0.6190
10 ~20 6 7.72 14.69 11.98 2.55 1.29 1.55 1.42 0.08 0.0106 0.3937 0.1623 0. 1484
R 20 ~30 6 8.63 18.63 12.41 3.46 1.36 1.54 1.45 0.06 0.0081 0.1835 0.0762 0.0599
30 ~50 6 10.06 34.64 15.97 9.41 1.36 1.57 1.46 0.09 0.0015 0.1981 0.0492 0.0752
50~100 6 10.28 25.96 18.11 6.50 1.36 1.57 1.48 0.09 0.0000 0.0532 0.0212 0.0221
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Tab. 2 The correlation between soil moisture content, soil bulk

density and fine root weight in the studied forest types
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Fig.2 The relationship between soil moisture content, soil bulk density and fine root weight in the studied forest types
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SOIL MOISTURE CONTENT, BULK DENSITY AND FINE ROOT WEIGHT AS WELL
AS THEIR VERTICAL DISTRIBUTION IN SOILS OF THREE FOREST
TYPES IN THE CENTRAL YUNNAN PROVINCE

SHAN Meng - ying', YANG Yong - gang®, WU Zhao - Iu'
(1. Institute of Ecology and Geobotany Yunnan University, Kunming 650091, Yunnan, China;
2. Forestry Bureau of Huaning County, Yuxi Prefecture of Yunnan Province, Huaning 652800, Yunnan, China)

Abstract; Based on the 405 soil samples from 27 soil plane surfaces, it was studied the moisture content, soil
bulk density, fine root weight as well as their vertical distribution in soils of forests dominated respectively by Pi-
nus armandi, Alnus nepalensis and Pinus yunnanensis. The results indicated that, within 100 cm depth in soils of
the three forests, the average moisture content were (28.79 £11.98)%, (24.66 £9.89)%, (14.11 =
5.84)% , respectively; the average soil bulk density were (1.14 +0.20) g/cm’, (1.26 +0.18) g/cm’,
(1.42 £0.12) g/cm’ respectively; and the average fine root weight were (0.1956 +0.2144) g/100 cm’,
(0.0706 £0.1066) g/100cm’, (0.1381 +0.2989) g/100 cm®, respectively. Soil moisture content increased
while soil bulk density and fine root weight decreased from the surface to depth of soils in the 3 studied for-
ests. The best physical properties of soil is Pinus armandi, the second is Alnus nepalensis and the worst is Pinus
yunnanensis. It was also found the negative correlations of soil bulk density and soil fine root weight of Pinus yun-
nanensis forests and Pinus armandi forests, and the negative correlations of soil moisture content and soil bulk
density in Alnus nepalensis forests. Eighty three percent of soil fine root were found in the 0 —20 cm surface soils
of Pinus armandi forests.
Key words: soil bulk density; soil fine root weight; Pinus yunnanensis; Pinus armandi; Alnus nepalensis
R e e e Y e N N N N e N N AN S N A Y
(E#F 30 ™)

ANALYSIS ON DEVELOPMENT POTENTIAL OF WATER RESOURCES

IN THE AIR OVER YUXI CITY

ZHOU Peng —kang', QIN Jin —mei’, DING Sheng’
(1. Meteorology Bureau of Jiangchuan County, Jiangchuan 652600, Yunnan, China;
2. Earthquake prevention and Disaster Reduction of Jiangchuan Country, Jiangchuan 652600, Yunnan, China;
3. Meteorology Bureau of Yuxi City, Yuxi 653100, Yunnan, China)

Abstract; The data of 45 - year daily ground vapor pressure and precipitation from 9 weather stations in Yuxi Cit-
y are used to analyze the temporal and spatial distribution characteristics of atmospheric water resources over the
area by calculating precipitable water with empirical formulas. And the potential of artificial precipitation for the ar-
ea is initiatorily analyzed too. The results show that, annual atmospheric precipitable water over Yuxi City presen-
ted decreasing trend during 1961 —2005. The amount of precipitable water was the maximum in summer and the
minimum in winter, while it was the maximum in July and the minimum in January. As to the spatial distribution
of precipitable water, Yuxi City presented that western area had more than the central and eastern region, while
the southern part had more than the northern area. Further, the output capacity of natural precipitation was the
maximum in January and the minimum in September, while rainfall efficiency was the highest in winter and the
lowest in autumn. Meanwhile, the output capacity of natural precipitation was bigger in middle and eastern areas
than in western region. On the other hand, the potential of artificial precipitation in Yuxi City was relatively big-
gish during March to April and from September to October, being mostly above 77% . And the potential was grea-
ter in western region than in middle and eastern areas west during each season.

Key words; atmospheric precipitable water; potential of artificial precipitation; water resources in the air; Yuxi City
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Tab. 1 Virtual water volume per unit diet ~ m’/kg
JE B TE B i B R B K A R
W 1.65
)il 7.40

GES 0.84

A 4.80

| 19.99

e 18. 00

B 3.90

g 3.30
K= 5.00
iR 0.35

ok 1.64

=pii} 3.30

i 0.50
JRAR 0.82

Pk 2.20

B, RIS IR L, FFaHr. B
FFAE o
3.1 HHEERBRARE

AR T AR SR RO R 9% A4 07 i A
(R UK SR, BB R AR R L
n(£2).
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Tab. 2  Dietary water footprint per urban resident m'/ A
£y RE MR BR O 4AFR O KE& Bk kW Bk WX R ik A1
1999 148.20 64.08 70.90 77.67 12.32 37.62 33.70 46.74 15.59 0 13.16  519.98
2000 148.10 71.85 70.66 82.73 13.73  40.29 28.75 49.00 15.82 0 15.47 536.40
2001 133.95 70.45 67.152 75.39 12.44 39.63 30. 40 47.40 15.52 50.23 19.14 561.70
2002 133.85 68.38 70.85 84.21 14.04 39.20 46. 80 46.16 16.40 54.71 28.78 603.38
2003 139.59 76.37 73.73 81.81 14.51 43.96 47.40 45.40 17.38 52.35 37.22 629.72
2004 130.52 69.49 65.95 98.50 14.86  36.33 40. 60 48.92 14.76  53.60 42.37 615.90
2005 125.53 70.97 70.66 112.26 17.16 38.18 41.20 48.07 14.36 53.46 37.55 629.40
2006 114.59 67.71 71.95 108.88 15.52 38.41 41.95 47.03 16.46 56.57 37.38 616.45
2007 102.04 67.56 63.46 108.70 13.93  35.84 45.25 48.23 16.86 57.79 34.65 594.31
2008 109.03 75.33 61.54 99.82 16.65 38.28 44.75 51.92  14.87 58.47 24.00 594.66
2009 117.99 79.70 77.33 111.82 19.93  46.20 51.90 46.57 22.08 53.08 25.37 651.97
2010 140.25 70.82 71.76 98.90 20.71  38.25 43. 60 44.29 16.14 47.54 22.26 614.52
2011 136.44 73.11 67.49 91.92 20.20 32.93 38.30 42,52 11.82 46.44 22.40 583.57




4l

BEBE. EHERS ERERKEDIE 47

1999 ~2011 4FE75 ARAE U R K I Rk A 3
IR IS, 2005 ~2008 YA T, 2009 4F
BBIHRAE, ZJEXHERTT M. MBKEEE TR

JRS Yk
8.14% 3.89% Bt
FEES
3.39%
Hi3E
7.14% .
f
K=k
7.96%
e
7.09%
S
3.06%

BT 2009 AF3RE i RO B 258 Ll

Fig. 1 Dietary water footprint ratio per urban resident in 2009
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Tab.3 Dietary water footprint per rural resident

m’/ A

4 B MIER Bk A% &EX O KEER R AW WX R ;X &t

1999 415.06 38.18 7.55 60.30 20.16 16. 50 37.01 1.74 21.19 13.85 0.29 631.83
2000 363.46 47.95 9.30 66.47 26.70 15. 45 32.29  0.92 18.80 21.36  0.33  603.03
2001 345.82 44.47 11.69 67.91 25.84 21.35 41. 84 1.16  21.93 19.83 0.31 602.15
2002 343.20 52.61 11.08 85.17 25.31 18. 65 40.76 1.95 21.32  16.85 0.33 617.23
2003 400.69 46.40 10.76 90.19 30.24 18. 00 40.32 1.23 0 0 0.92 638.75
2004 332,15 44.77 8.22 96.19 28.15 17.35 49.41 1.08 0 0 1.21 578.53
2005 291.54 50.39 10.05 114.82 28.38 20. 10 48.33 1.18 0 0 2.53  567.32
2006 334.44 47.58 13.52 106.17 27.06 21.15 49.23 1.07  21.05 15.62 3.81 640.70
2007 314.51 50.54 8.08 91.40 24.72 22.05 46.35 1.05 20.06 15.69  5.76  600.21
2008  295.14 59.27 8.14 85.68  30.39 20. 80 39. 63 1.08 19.11 15.88  4.88  580.00
2009 254.28 58.61 6.61 94.69  28.25 20. 20 34.74 1.12 18.55 16.06 5.48  538.59
2010 250.32 52.32 7.35  92.20 24.49 19. 00 37.73 1.10 17.00 14.33 5.15  520.99
2011 279.81 65.27 7.02 110.90 28.74 21. 50 41.91 1.12  20.56 16.68  7.88  601.39
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Fig.2 Dietary water footprint ratio per rural resident in 2009

SRR AR 22 7] W EE AR B,
A R EK R B B 5 T4 R R, 2003
AEZEIRRR, 1K 261,10 m*/ A, 2010 4FE 245 £/,
#110.07 m*/ A, 1999 ~2011 4Efe b fE R AR E
AR GBS KRR S T aE R,
2003 AEAAFE R AR B AKRIE 5 62.73% , I
JERE 22.17% TR R R 28K 2 75 B B
FTFAMNER, 13 45 2009 F2HEHE K, &
209.08 m’/ A, 2003 4E 2% BE /N, R 107.05 m’/
No [RIEF, 13 4FrdadafE RS IR R Br i L
HYETRNER, HZEERERN 199 4, b
TSR 30.94% F19. 54% |,
3.3.2 BERKREIEH SAME

F A Ulanowicz Fl Templet 25 A F) 22 FEPEWTSE L
TV R 2 R R K R I P SRR
ARG KR Bl 4, SRR
o R ZHEMEFE BOUBE T B 2K 1
Mk, BRAKREEZHEEES (H) ITEA
A

H=-73% [PhP]
Kb HOWRERAKRIEZHEPEIREG « AR 3%

dh, TEAFERE. SMAR. ER HKE K
SRAE; PR | I SR KR o KR i Y

el
1999 ~2011 4EFHF AR UL S Jir IR BE R K LI
AR 3 FiR.

1999 ~2011 4E35 AR IR RS R K B 2+
PEISBL R PR, A LT, (T B4R XA B
TR B R R KRB SRR AR RO AR BTt

%25 %
25 r
R s Sl s Tt SENY
K 2.0 | &%
&
7 /—\//_w
A 15 F
ﬁ
% 1.0 |
¥
05 e RERR —e— REER
0.0

1999 2001 2003 2005 2007 2009 20114{:5'5}
B3 3RS R RK B RS

Fig. 3 Diversity index of dietary water footprint per urban
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Tab. 4 Inequality index of dietary water footprint per urban and rural resident
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DIETARY WATER FOOTPRINT OF URBAN AND RURAL
RESIDENT IN JILIN PROVINCE

TANG Zhen — zhen, QIN Li - jie, MEI Ting
(College of Geographical Science, Northeast Normal University, Changchun 130024, Jilin, China)

Abstract; Daily dietary consumption is closely linked to water resources protection. According to the dietary con-
sumption per urban and rural resident in Jilin province in 1999 —2011, the dietary water footprints are calculated,
and its characteristics are analyzed. The result shows the fluctuation of the dietary water footprint per urban and ru-
ral resident in Jilin province in 1999 —2011 is not significant, but there are differences between the dietary water
footprint of urban and rural resident. The water footprint ratio of meat is the highest for urban resident, while the
water footprint ratio of grain is the highest for rural resident. Diversity index of dietary water footprint for urban
resident is higher than rural resident, and both are increasing, especially rural resident’s increases fast, which
shows the water footprint of dietary types tend to be more and more balanced, whereby the types of dietary con-
sumption are constantly rich. The inequality index of dietary water footprint per urban and rural resident shows that
there exists difference between the dietary water footprint of urban and rural resident, while the difference is not
big, that is to say, the unfair is not obvious.

Key words: dietary consumption; water footprint; dietary pattern; Jilin Province



FBHEAW
2013 4£8 A

= MM E R E SR

YUNNAN GEOGRAPHIC ENVIRONMENT RESEARCH

Vol. 25, No.4
Aug. , 2013

WM T B B NS i 4R Y 255
BSCHE, BKE

(ZHFRAE R SREALER, 2% B 650092)

BE: O T RRAERBEERA TR RANKSE, AN E50K0 . KA dEREEIE S
4 75T, XPBA EEAOL T BRI TN A, 0 T AR SR, DL A ME R 3L
BRI BRI BEE BT A P BUE X T R ALROD H N SRR R R A CER T
A REIE, EEETRISEEN; SRS REEOK A ZACRIE L, BOEE TRILF RN HUE

AR R 5 VAL
KR R T5; BEG KRR
PESES: TPT9 SCERARIRED: A

Rl TR E2BEYAERKSR PR, B
YERIIE A Ko R AR K B It A S, HE
RHLERE, EWAKPIA RS KE U REY
KB K BGEARNT 5 WMy B AR i 3% 1,
T FLAE 23 AR M L BCRAE R A — 2 iR
BRAED T BIREA M. KRIEA . Seifshas g
MR, RTEA T 5 W e ek,

EERREEYEFTHN, #HEZ LK
AEIFEK ., HF KRR IS EAb gy, LK
ANWTTHFE, AAEY I\ 158 i i 2 7K 43 AS BB 12
IEWAEBTE, 1EYSZ K400 BRI A= 4 32 2] i i
MG SERIEFEVEMAEAE T BN B T 32 58 iR
KIETBUR= R F= 1 K o AT F W A5 A0
L WA Al 5K P T B K T VEAS B4 o A%
WF R EBEEREKS T, TRARE—E~R
B, HEgAERANEZRET . BN RS
Fimo 2T EREH, BT RN —8H Mt
Bk, RN AgIEEE BRI A gy
SRR TREE . AT LT H x40l T
RSB HEAT B, WRASHTE AT AR B
BRI, XSS T R A R AE AR

RS EHHA. 2013 -07 -02; 1&iTHHE: 2013 -07 - 30.

NEHS: 1001 -7852(2013)04 —0051 - 05

LA A& RS AT T30, 18T — 25
jj‘mo

1 3K

BN K IR T ORI T L K 4), AR
Y KRR TOK I SC I . 5 I PR AR iR
I KR, A S KR 2 ARk
KRBT REIAEEMTRRE, LK REE
K, HHIKTE, Pk RE, S HEE
BARMLE TIRESFERNEW, HE5 80Ky
MRRENEY], EEHENRLE XK,
L1 RiREE

TR KW, Koy e, AR
B, IREEAAN, HWARREAR; K Tak, R
%, REEARR, WRIE R, R ERE LR
KBRS . T R R 5 KB A
TREFIIARSGC R, PRI AT LA - S B2 S A i A8 4
W BE SRR LK B

PR A ] K 0 B PR AT T 5
I OIE =818 P a7 )b o1 § W AN UE 7/ B O N

EEWMB: ZEANAERMPIAT LSH: 2T MODIS R =i T 2SS BIR (20102C073) .
EER/A: B3 (1971 -), &, BREEIEA, B, HL, TEAERSHERFERRNBENRPT T,



52 = B HLBE BRI SY

F25 %

E XN

P=(A-p-C)1/2

AP AR [)/(m® - K- s'2)]; A T
[J/(m-K-s)]; p BHEE (kg/m’) ;C R[]/
(kg - K) ],

1971 4 Waston ¢ N FIREEH T — LR
B H R AR A A, 78 AR R
AW+ HEAK A3 A AT B AR R B o Price MASEH
M A, #7011 B HE R
‘lﬁéﬁﬂm:

ATI = 2SV(1 —a)C,/ Yo AT =20(1 - a)/AT

oy ATT R B (Apparent Thermal Iner-
tia) ; S ARFHFEE; VIHRABLH,; o HHIRR
W3, C, HRMFRGHAEA R RE; o HHERE
O, Q KFEAEEE; AT AR H 5.
AR 2 . MNRMBMR R MRIXR AT IE, H
S SRR M R e A TR B B R R
Ao BEXH o F1 AT W] LI 3 7] DG - 32151
AL ETE R R ER R, MR4E ATT 5 T3
IKEZE ARG ER , BUAT LRSI I fi i 3
KE, MM, MBI ATT 3 T3EK
A ERTE, WTURHERAKX W=axATI +b
(WARZ TR o, b AR HHE K
a3 Wo WA LR FIFFRE. 8RS, XEREEF
&g m AR, PIRER AL, BEEMT
B SIAE S D, T HESRA R X BR
PRS2 LR BERE, FESSRRR A, Tt 2
PRGN S AT D E PR

1.2 iR B &

BT T BB, S B AR AT T I
EOseIR . HERE IO R R, B0 FREka
11 EKE R, (AR ERNE LR EKE
AR T IR, AR A iR Rk
BRI G AT, BTG5 I H ) B Ry
KEHET. 228 R E B Rk, A
TR S I - K A AR R 22 34X 12% o KEA
KA BEFORI A AMSR - E 08, 3R FEIE
MBS A S, T — R B gl i i R T P46 8, &5
REWH S K BB HA R A, %07k
PR, IR, W LSS m 2R
BEAT AR 2RI, (HA 552 2 s e 3 B

], HbFHURERE . B KRS T, HL5aH
AT WG E A LLAMER, K i+ K o I A
B Trkz—",
1.3 EETEEH

PR 2064 3 U, X I 4050 A 38 B R
SF, TR SR # M LGB LLAMEAR N . AR
Baolin, ZDURSHBUN, LMK, Kk
XFELGFIIT LTI B R 3, Sk 2
IR RNEERE, BESKERE, RE
AR, RZIMR, HG, "THG. ELrib i Be—x
TE XM A ALAT LARIR MDA o s 8
RO, &AL HEK G,

BT HIERN A, FIAELYR - B
AREEIFEIE TR TLOE 5 IR LM BOG B RAE =
] T 55 18 8 (perpendicular drought index,
PDI) LU IE K36 A 45 B (modified perpen-
dicular drought index, MPDI)'™ AR WT;

1
PDI =
PDI M+

Ry =MRg, +1

(Ryea + MRy )

Ry + MRy —f,(R, goa + MR, \i)

(A -f£ WM +1

MPDI =
MPDI

Ryw =MRy,, +1

A Ry Ram A BIWLLG., VT 204N BE ¥ 7 5t
By M, 1AM FIROERERRAE 23 i) ) L 2% A SRR B 5
f, AR R

PDI }% MPDI 23T 21 S6 R L1 40 P BEIR 1%
FRAE 23 ] 1345 2 i, BRI PR 5 A AN T
PDI, MPDI 7% & T HiQE S, 358 T LI
B BN MPDI B 5 e S 0 N R 2+ S A
A0 E R e KA IR T A, BTk
WS SR MPDI RS SN TR Z 5 B B
BRI L S BB, feEERE 1, BWn
HEHRZUH LK ME R

2 HFEEE

T e, Y AT, Bk
YRR iRE . SALBISRHT, BT MR mi k.
YL, WA TGRS, W = 3 B T
PRI A A T R iR AR A, T e g T SR e
RA



4l

30 R TRERENARLOR 53

TR ERT BP0 KM IR E R
(temperature condition Index, TCI). IH—4{LiRE 5
% (normalized difference temperature index, NDTI) ,
DA B 6 Tk B8 RS 8 B VR W K 2 7 ik 4 K
(crop water stress index, CWSI). /K4y 5 it +8 %k
(water deficit index, WDI). & & #% 5 35 &
temperature vegetation dryness index, TVDI). £%{4
THBE IR FE F5 80 ( vegetation temperature condition in-
dex, VTCI). fHEHL/KFEE (vegetation supply wa-
ter index, VSWI) 5"~ FEixseigdirh, NDTI,
CWSI, WDI $85 it 55 T BB 4h, T E
HAGBAEHEE) . A PEBEEEIT

(LST,, - LST)

N 07 Y 7
VoI VDl = —oF 5T
“a+bxNDVI-LST,,
vrcr - ST~ 18T,
TIST, -LST,,.
VrCI

LST,. =a +b x NDVI
LST,. =a' +b' x NDVI

VSWI = NDVI

VSwi IST

Xr: LST NMZREE, AN K5 el b 5050 0Ad
YO BEFFE S 8] T A BB AR o'L b5
R AR AR

TCI BARTHE M8, (AR T I LRI B
gt 5% AT R EE R R ; TV-
DI, VTCI DA K VSWI &k 85z i, Hiep TVDI LA
K VTCT R R Y] AR ™ 8, i VSWI /i %
W SR

3 MUK IR

Ry, B e ST A
R AP I AR, B S R AR i 1284
PRAEBUABAE M o AXT S KB N e, TGS
JK B Xof 4 P £ 41 e Be SWIR A 3 SO, il o L
SWIR JeBAE R BURBB:, BL NIR JeBAEANSH B
B, MEHTEE R T 2R B B9 KR
PO % W 8 4, B AL A 3R R KR B

( shortwave infrared perpendicular water stress index,

SPSI) . IH—4k 2z RK 8% (normalized difference
water index, NDWI) ., 2 BRAH # /K70 #5 8 ( global
vegetation moisture index, GVMI) ., 45K £ 4K 51
IR SIWST 451272 S F BT -

1
SPSI =————(Rgyir + MR )

SPSI M +1
Ry =MRgyp +1

R860 _ R1240
NDWI  NDWI = ————
R860 + R1240
GVMI GVMI = (RMR +0.1) - (RSWIR +0.02)

(Ryr +0.1) + (Rgpr +0.02)

KA Rop Ry 2R ILLLSN, ILLLAM P BERY
}iﬁﬂ‘$s Rgo ~ Rmoﬁjtijﬂ 860 nm FI 1 240 nm P
FEIAb PRy $ 2 S 48

T T 5 BT S ARO8E, ARP T A 46/
AT AR AR BIR,, RAERVEY A ™5
Bk, e, HERTZE, RRBHA BB
Ko HBRKERAET R0 RNB —EBREZE
HPEY L B e, X RS BOBGE BT T 5 R Y T
&R R T

4 MRS KA ge A

B THERESILCH, Bk CO#EAKN, 7
BOLEYERITRE, mh ZAEMEBIEMN, HaE#
TRAEMBIR, MK AR NI & B REAR. AR
HLKS NG, RIEVIESBSHE TRk, FEKE
BUAE T RS BRI/ o BRI ] S 2o MG I R A A A
BORIXS T IE W A PSR B A1k, R =& M
Y2 T B A RO o 2R B2 R s U0 8 BOF BE P
FEBFEEL (anomaly vegetation index, AVI) . Fr#EfE
W88 (standard vegetation index, SVI) . Z&f-fh%k
¥ % ( vegetation condition index, VCI) Z&[7-%1

BT
AVI AVI = NDVI — NDVI

, _ NDVI - NDVI
SVI o
SVI=P(Z<z)



54 = B HLBE BRI SY

F25 %

_ NDVI - NDVL,,
~NDVI__ - NDVI,,

14¥) VCI

Krfi: NDVI, NDVI, o 43 5 % JA— AL B4 B0 %
HoP-BE bR HEZE s NDVI,, . NDVI, 5352 NDVI
30 245 1 o/ IME AT R R AEL o

VEYITE S SR 2R AR T R BA — e
BERIER IR, WA TR AER L BRE, 15—
EMTRIERRZ G, 4 aHAEYIE S RRE
AR, PLIX RIS BB BT T R K P LA
LRI P o

5 #w5ihe

A 5 A i B s D o T R AR AR 4L
RS, ALKy UK IR B
VEYIE A VUT5 T, A 32 T 5 R L
RIPATIRAN RS, S0 T AR R A B AL, A
£ B S FVE R Jorp K AR AR AR B BOE
BT TG BUE K 3 5RO A8 59 I,
X IR B IE AT BT 545 5 MPDIL AT DU 4
IR 2 T K oy WAL, 3 BTN R AR AR M
W 682 1 B2 A8 A I8 B DUE BT ARl B4

SE Mk

%, EEETRLPEEN; FYES e EEN
TR R P BEACRAG R, BOEH T AR SR K B
A KRG VA o

FHT, KSR 54 S -5 P A&+ 5
PR SCRFRGRE P MBI 22— &
Al TR T E MRS R A A LS, 7ERE
EEATIERE, AMTSCBE. TS S AR
G B AR M T 5% S T v s ) e K A o
FEERA A IS A T 5 S IR O
AL IRARYERE, A5 A T M DU 1 K A0 i A% TR
AR P, RIS eI 1 K S B SR Y
BB, A BB 4R Al T A R I RS BE AT R
fedtfi M. BTFERM, RERMBRE, Rl
G BTG RN R KA AR XA T
PR REFERYGRZM, RS
EREZHT AR - KRG, R
PRFRSBE R A, oA R BT AR T S
B, RE BRI OB, LB B SRR
TR AL R R, dEmix Aol 51 &AMk
JEBAT IS B, EE S AR Bl T B PIRS
ARG, A RAER, BB K EE,
JEARSR A R T ST i R S D5 Tl 0 E A o

(1] HER. SH0KaBRIEiirg (1], R, 1991, 6 (2): 89 -98.

(2] Baihst, BEE, WER. BRGNS, TR [T] . BERERSMA, 1999 (14): 45 -47.

[3] xUZEM, #kAf, &0, %. LUK ST RBEMRNIERSES [T]. WERPEIERE, 2003, 18 (4): 576 -583.
[4] WASTON K, ROWEN L C, OFFIELD T W. Application of thermal modeling in the geologic interpretation of LR images [J].

Remote sensing of Environment, 1971 (3): 2017 —2041.

[5] PRICE J C. Using spatial context in satellite data to infer regional scale evapotranspiration [J]. IEEE Transactions on Geoscience

and Remote Sensing, 1990, 28. 940 —948.

(6] 2] . SUBEEREI EHOK MBI TR [J]. BREEARSHA, 1995, 10 (4): 1-8.
(7] A, #7, AR, . 2T AMSR - E BRM P MEGER T 2HEE [T]. Mg #bsdi, 2009, 32

(2): 189 -196.

(8] &Whk. BEAMUOEBA EARIAEIK HEMFME ST (1], BEE, 1998, 2 (1): 19-25.
[9] GHULAM Abduwasit, QIN Qiming, ZHAN Zhiming. Designing of the perpendicular drought index [J]. Environmental Geology,

2007, 52 (6): 1045 -1052.

[10] GHULAM Abduwasit, QIN Qiming, TEYIP Tashpolat, et al. Modified perpendicular drought index ( MPDI): A real — time
drought monitoring method [J]. ISPRS Journal of Photo grammetry and Remote Sensing, 2007, 62 (2):. 150 - 164.

[11] 7M. O BB EE A fetr . BT RN [D]. 4R ES IR, 2011

[12] B, ZHY, #Hitd, % . 2T H -1A71B CCD R M TR2MEW [J]. Ak TR, 2011, 27 (13): 358

—-365.

(13] ZRHW, Webk, &M, % . BT 4OEIERMEZE K 1RE AR EGE [T]. KU TRSMR, 2012, 28 (3): 167

-171.

[14] PRPR5E, KL, XIRAE, & . HERL TN, B

BRIARPEAE [T]. BHESRH, 2009, 27 (11): 82-92.



%4 30 R TRERENARLOR 55

[15] TEMsHr, ZBfEm, 22030, KAEERERBEREETRENPHNA [T]. RNKEFR: FER2ER, 2001, 26
(5): 412 -419.

[16] #hgk, TEWSH, WmE, % . FEEEEERETREENENESE [J]. R TR, 2006, 22 (2): 22-27

[17] 8, "mESP, Kt . HFREE - HEHEIEEES R T 2B ENEGE [T]. Rl TR, 2010, 26 (9):

243 - 250.

(18] BRBH, Wigzy, #3595, % . KOMEREREEZE TR2UW PR [1]. R TR¥%H, 2011, 27 (5): 231
~236.

[19] Zifte, TiRS, V@, % . ETHEEMOKERRRE T RERBENSR [J]. BERARFm%EM, 2006, 29 (3):

[m]”;fgﬁ%,%ﬁ%,%.%Tﬁﬁéﬁ%%@$$%Wﬁ%ﬁﬁ[ﬂ-Kﬂﬂ#%%%ﬁ,mm,ﬂ(n:ﬂ
-41.

(21] #EEAfH, ERSH, T, % . BN - hRRERRNRHES TR (1], FEA2%D 4, 2005, 35 (4): 371
-377.

[22] PUAERBLTHR - BhAR, Z2HR, FHY, % . 2EEHPGER K BREN K —Frk: MO EERKER
[J]. EMED . #ERB2E, 2007, 37 (7). 957 -965.

[23] CECCATO Pietro, GDBRON Nadine, FLASSE Ste Phane, et al. Designing a spectral index to estimate vegetation water content-
from remote sensing data; Part 1 Theoretical approach [J]. Remote Sensing of Environment, 2002, 82 (2/3). 188 -197.

[24] FENSHOLT Rasmus, SANDHOLT Inge. Derivation of a shortwave infrared water stress index from MODIS near — and shortwave
infrared data in a semiarid environment [ J]. Remote Sensing of Environment, 2003, 87 (1) 111 —121.

(25] FERER. BT BB FHEEM AT (D] . dta. hEREBREN BT, 2005.

[(26] Bh4ese, Hep) . BESPAEBLEHE 1992 R T 2 UEM PRI [T]. PREEER, 1994 (9): 106 -112.

[27] #hmH, EX, Re. TRBREWEEEPELNEXKMA [J]. RETHR?¥A, 2010, 26 (1): 243 -249

(28] sKIbiHe, WWwE, RS, 5. ETIREAR T 2L W)IMR BB RN 52w A (1], Rk TR2HR, 2007,
23 (9): 141 -146.

[29] Z=3F, FEPREE, K&K, 45.2010 SERFF Vg # X T 28RN L HZw A [(J]. #BER, 2010, 65 (7).
771 -780.

[30] 43, F53#6%. FIF MODIS %ty RS AWMBIR [J]. HISHIEFRR, 2007, 23 (3): 55-57.

[31] 27, sKkbess, 20, % . RETREBBRENE A EMFRIERE [J]. SRR, 2007, 35 (4): 574 -578

[32] BREse, Xigth, X%, % . BTXEURESEYD T RERESR AR T2 EWHW (7). PR,
2009, 27 (11). 33 -38.

REVIEW OF AGRICULTURAL DROUGHT MONITORING MODELS

HU Wen -ying, LUO Yong - gin
(School of Tourism and Geography, Yunnan Normal University, Kunming 650092, Yunnan, China)

Abstract: Agricultural drought occurs in a number of surface features caused by changes in the basis, respective-
ly, from soil moisture, vegetation moisture, temperature and crop canopy shape four aspects of the existing ma-
jor agricultural drought remote sensing monitoring model, summarized, analyzed the various models the advanta-
ges and disadvantages, and their respective application. Where soil moisture class index suitable for agricultural
drought warning and drought agriculture soil drought monitoring; canopy temperature class index is not only suit-
able for agricultural drought warning, more suitable for agricultural drought monitoring; crop morphology and
vegetation greenness change and water change index are more appropriated for agricultural drought early warning
and disaster assessment.

Key words: agricultural drought; remote sensing; monitoring models
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GEOGRAPHICAL INVESTIGATION AND UNDERSTANDING OF THE YUNNAN
KARST LANDFORM IN THE MING DYNASTY

MA Yin-hang
(Lijiang Teachers College, Lijiang 674100, Yunnan, China)

Abstract; Geographical exploration and understanding was an important way to expand the horizons of ancient
human. The Ming Dynasty political measures, military action, immigration policy, provides the basis for the
Yunnan geographical investigation and records for the Ming Dynasty scholar. Ming Dynasty scholars traveled the
Yunnan wrote lots of poems, blogs, Shi Zhi, of Yunnan landform in eastern Yunnan, western Yunnan a lot,
which on the surface, underground karst landform describe detailed. Ming Dynasty scholars on the basis of Yun-
nan karst landforms on the classification of different types of records, and the formation of karst landforms of rea-
son. Study on the method of Ming cave worthy of reference. Tourism atmosphere of prosperity, political measures
properly, to expand the scope of local education, irrigation was the main reason that the Ming Dynasty Yunnan
karst exploration.

Key words: Ming Dynasty; Yunnan; karst landform; geographical exploration
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Tab. 2 Division results of the key humanistic ecologic objects
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Tab. 1 Evaluation indicator system of coastal tourism

competition in Liaoning Province
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Fig. 3 Index analysis of regional tourism competitiveness in Liaoning Province
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A STUDY ON REGIONAL TOURISM COMPETITIVENESS IN LIAONING PROVINCE

LU Xiao —bo, DING Yu -juan, GUO Di
(College of Tourism, Tourism Development and Planning Research Center of Bohai University, Jinzhou 121000, Liaoning, China)

Abstract: This paper constructs the regional tourism competitiveness evaluation index system which includes six
directions, 21 indicators and 36 specific factors. The six directions are tourism resources, tourism infrastructure,
tourist market, tourism environment, economic strength and the tourism development vitality. The analysis of re-
gional tourism competitiveness is based on the above index system from two levels as district and region in Liaon-
ing Province. The pattern of tourism competition of the three regions appear that Liaoning coastal economic belt
(7.98) > the average (7.32) > Shenyang economic zone (7.03) > Northwest of Liaoning (5.48) . View
from the region, Liaoning regional tourism competitiveness pattern appears that the eastern and the southern region
have strong tourism competitiveness; the western and the northern region have weak tourism competitive-
ness. Further research shows that: the regional industrial structure affect the regional tourism competitiveness obvi-
ously, the regions where the tertiary industry developed, tourism as a part of the tertiary industry get obvious de-
velopment advantages, while the tourism industry of areas where have large proportion of primary industry can not
get enough support in Liaoning.

Key words: Liaoning; regional; tourism; competitiveness; contrast
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STUDY ON TOURISM COMPETITION OF PREFECTURE - LEVEL
CITY IN ZHEJIANG PROVINCE

XU Jin —hua, SANG Guang - shu
(Department of Geography, Zhejiang Normal University, Jinhua 321004, Zhejiang, China)

Abstract; Through establishing evaluation index system, this article has done objective evaluation on prefecture
—level city tourism comprehensive competitiveness in Zhejiang by using principal component analysis and gets the
score and ranks of the eleven cities. Based on the results, the formation reason of space differentiation are ana-
lyzed deeply. The result shows that prefecture — level city tourism competitiveness in Zhejiang has big spatial
difference. Hangzhou and Ningbo are dual core, which followed by Wenzhou and Shaoxing. Competitiveness of
Lishui, Jiaxing and Quzhou is clearly weak. The development of tourism in the prefecture — level city should avoid
its weakness.

Key words: tourism competition; prefecture —level city; principal component analysis
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IMPACTION OF “CORE -PERIPHERY” REGIONAL

STRUCTURE ON TOURIST FLOWS
——A CASE OF A SCENIC ZONE IN ZHAOQING CITY

LIAO Ji - wu
(School of Tourism Management, Zhaoqing University, Zhaoging 526061, Guangdong, China)

Abstract; To expect understanding the rule of tourist flows and help exploring the market in fringe belt, the sta-
tus of tourist flows was analyzed from the perspective of “core — periphery” theory, in which we used the data of
tourism flows from a scenic spot in Zhaoqing, which is located in the northwest edge in the Pearl River Del-
ta. Results show: (1) Zhaoqing and other cities in the Pearl River Delta still belong to the “core — periphery” re-
gional structure and the relationship produces directly influence on distribution, direction and quantity of tourism
flows in Zhaoging City. (2) The distribution of tourism flows is concentrated, and the spatial distribution con-
centrates in Guangzhou, and the temporal distribution is main during the spring and autumn. (3) the direction of
tourism flows is one — way and is from Guangzhou and other cities in the Pearl River Delta to Zhaoqing City be-
cause Zhaoqing becomes a tourist destination in the Pearl River Delta. (4) the tourism flows are huge and stable
in the Pearl River Delta, and the tourist flows are concentration in the spring outside the Pearl River Delta, which
changes quickly.

Key words: “core — periphery” regional structure; tourist flows; Zhaoqing City
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SPACE CORRELATION RESEARCH OF POPULATION GROWTH
IN LIAONING PROVINCE FOR NEARLY 30 YEARS

MU Jin - ting', WANG Li"*, JI Sheng - nan'
(1. College of Urban and Environment, Liaoning Normal University, Dalian 116029, Liaoning, China;
2. Center for Studies of Marine Economy and Sustainable Development, Liaoning Normal University, Dalian 116029, Liaoning, China)

Abstract; In recent years, many scholars used patial statistical method to research the differences and connections
of geographical space from the aspects of economy, population etc. At present, many scholars only studied the
correlation from the aspect of economy in Liaoning province. It lacked the awareness from the population. As an
important indicator of regional development measuring, the population element had the extremely important re-
search value. This article chosen population growth data from 1980 to 2012 of Liaoning province, divided into 61
basic spatial units according to the actual need, with the combination of Geoda(095i spatial statistical analysis tools
to analysis population growth in Liaoning province on six development stages of spatial correlation. Results showed
that the Moran s’ I index of the province’s population growth was positive during the period of 1980 -2012, re-
flected the growth of population in each region of Liaoning province had significant positive correlations of space,
and as time changed, the overall correlation was presented the phase changed character of weaker — stronger —
weaker — stronger — weaker; At the same time, The population growth of hot spots which LISA index correlated
were mainly distributed on the axis of the Shenyang — Dalian, link of Bohai areas, Liaodong areas close to Shen-
yang and agglomeration mode diversification.

Key words: Liaoning Province; the population growth; the spatial correlation
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YUNNAN CONSTRUCTION OF THE NEW FEATURES OF URBANIZATION

GUO Kai - feng
(Yunnan Design Institute, Kunming 650032, Yunnan, China)

Abstract; Based on new national intelligence urbanization and Yunnan Provinces, based on characteristics of
Yunnan Province, to carry out the construction of new urbanization, from the population — land - space per-
spective of urbanization in Yunnan has a very important meaning and value. Studies show that; in the population
urbanization perspective, should accurately grasp the flow of urban and rural residents cascade, effectively in-
creasing the radius to attract farmers into the city and to improve the level of personnel training and leveraging tal-
ent from overseas; land urbanization in perspective, you should steadily promote mountain towns, cities and
high — end construction pastoral protect the city and outside scientific ecology; urbanization in the space perspec-
tive, addressing regional space, production space of the city, the cluster space, space features space and other
key aspects of strengthening co — ordination of urbanization.

Key words; new features urbanization; construction; Yunnan
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THE RESEARCH OF URBAN RAIL TRANSIT CONNECTING WITH OTHER
TRAFFIC MODES IN THE VIEW OF GLOBAL PLANING

WANG Yu-jun, LIU Jing, MA Ren-feng
( Urban Science Department, Ningbo University, Ningbo 315211, Zhejiang, China)

Abstract; By the methods of literature review, we analyze urban rail transit as the theme of journal literature
which carries on CNKI, and we found that the current domestic researches mainly focused on; (1) Planning
study of the transfer system and the connections among rail transport, conventional bus, slow traffic system, tax-
is, private cars and large airports. (2) the transfer and cohesion of internal urban rail transit network, and the
research of rail transit site space organization. Domestic research focused on the various modes of transport integra-
tion planning and hardware construction of urban road network is given priority to, but domestic research paid less
focus on all kinds of group travel behavior patterns as well as its influence to transfer to transportation plan-
ning. Finally we prospects the direction of orbital transfer research the big cities have to pay more attention as they
have entered an aging society.

Key words: rail transport; the urban traffic system; transfer; urban transportation planning
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CONSTRUCTION PLANNING AND DESIGN OF DAQING
OILFIELD WETLAND PARK

YU An -Jing', LI Yue - zheng'?, JIANG Hai - xu'
(1. School of Urban and Environmental Sciences, Liaoning Normal University, Dalian 116029, Liaoning, China;
2. Key Research Institute of Humanities and Social Sciences at Universities — Center for Studies of Marine Economy

and Sustainable Development, Liaoning Normal University, Dalian 116029, Liaoning, China)

Abstract; The development and utilization of the construction of urban wetland and urban wetland park has sig-
nificant ecological and economic benefits. On one hand, it can promote the development of ecological tourism,
living economy. On the other hand, it also can make the original wetland regained, promoting the development of
regional economy, air purification, environmental improvement. “Green design” on the basis of planning con-
cept, this paper put forward the functional partition and the space layout and the design principle of wetland in
Daging Oilfield. Then put forward the wetland park planning concept, functional zoning, spatial layout, and the
design principle, etc. . Finally this paper carry on the design of Daging Oilfield Wetland Park through behavior
planning, park landscape, service facilities and flood control function four aspects. It is hoped that this paper can
contribute to the sustainable development of Daqing Oilfield, as well as providing a reference for other urban park
construction.

Key words: wetland park; ecological environment; planning design; Daqing Oilfield
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KEY HUMANISTIC ECOLOGIC OBJECTS’ IDENTIFICATION AND THE
SENSITIVE EVALUATION IN THE AREA IMPACTED BY THE PLANED
HYDROPOWER STATIONS ON THE MIDDLE - AND UPPER -
MAINSTREAM OF THE LANCANG RIVER

LI Xiao-bo, Feng Yan
( Asian International Rivers Center, Yunnan Key Laboratory of International Rivers and Transboundary

Eco - security, Yunnan University, Kunming 650091, Yunnan, China)

Abstract; Based on field surveys and literature collection of affected zone of the 7 planed hydropower stations
which will be built on the middle — and upper — mainstream of the Lancangjiang River, we find out all the key
humanistic ecologic objects in 16 townships of 4 counties. And according to the importance and the regional distri-
bution of each key humanistic ecologic objects, we assesse their sensitivity under Linear — weighted summation
method, Arc GIS and Google earth, main results; (1) The key humanistic ecological objects including 6 cate-
gories; cultural relics protection units, traditional villages, idiomatical towns, intangible cultural heritage, land-
scape and famous scenery, historic towns and villages. (2) Kangpu and Shideng are the most sensitive villages.
Tu’e village and Gongguogiao town take the second place. Badi, Weideng, Pantiange, Zhonglu, Yingpan,
Miaowei are the lowest sensitive villages and towns.

Key words: Lancangjiang River; hydropower development; identify; sensitivity; evaluation
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