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Abstract

Drought is one of main constraints of agricultural development not only in China but also
around the world. The frequent occurrences of drought and the consequent to huge agricultural,
industrial, and national economic losses have attracted government’s high attention. The
development of monitoring drought is thus an important element in reducing risk, increasing
industrial and agricultural productivity. Using remote sensing technology to get surface spectrum
information to monitor the drought at a very high time resolution and spatial resolution is the hotspot
of drought monitoring research. However, the current remote sensing monitoring models lack in the
adaptability analysis of region and period. In order to improve the accuracy of remote sensing
drought monitoring model, it is necessary to study the adaptability of drought monitoring indices in
a specific period of test area.

This paper presented a case study for Chongging, where the occurrence of drought in summer
with a high frequency. On the basis of systematic analyses of the remote sensing monitoring
researches and the development trend at home and abroad, Vegetation Condition Index (VCI),
Temperature-Vegetation Dryness Index (TVDI), Vegetation Supply Water Index (VSWI) and the
measured soil relative moisture data were selected to create water content spatial distribution map,
using the MODIS data provided by NASA, 2005-2007 measured soil moisture data and the practical
condition. A comparative analysis of VCI, TVDI, and VSWI was carried out to evaluate the
adaptability of drought monitoring models. Then the severe summer drought in 2006 was
quantitatively analyzed in temporal and spatial. The main contents and conclusions were as follows.

(1) The distribution maps of soil relative moisture in summer in 2005 and 2006 were created
using VCI, TVDI, and VSWI, respectively. The results indicated that the trends of summer drought
were accord with the local conditions. The retrieval accuracy showed in order of VSWI > VCI >
TVDL

(2) The validation and adaptability of the drought monitoring models were investigated using
the measured relative soil water content. Significant correlationships were found between the
retrieval data and the observations. Although.different indices are applicable to different drought
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conditions. VSWI was the optimum model in the study area during research period, TVDI and VCI
has different adaptability in different years.

(3) The drought severity levels of year 2006 were examined using VSWI model. Statistical
analysis indicated that the drought fell into three successive phases. During pre-drought (from Jun.
26 to Jul. 11), the areas of light, middle, and heavy drought occupied 6.27%, 1.21%, and 0%,
respectively. During the middle stage (from Aug. 13 to Aug. 28), the areas of light, moderate, and
heavy drought occupied 44.80%, 13.65%, and 26.79%, respectively. During the post-drought (from
Aug. 29 to Sep. 13), 83.07% of soil water regained normal range and the areas of light, moderate,
and heavy drought occupied 15.34%, 0.88%, and 0.10%, respectively. Meanwhile, the spatial
distribution maps showed that the trends of drought condition during the three phases. During the
pre-drought, severe drought occurred in the southeast, where 20% area suffered drought. During the
middle phase, drought severity extended to the west, the worst severe drought existed in the
northwest followed by southwest, drought areas were 98%, and 95%, respectively. During the
post-drought, the southeast and northeast regions regained normal conditions quickly.

(4) There was a significant drought difference across the land use types. The impact of drought
exhibited in order of paddy field > dry land and other land use type > forest and grass. For example,
during the severe drought of year 2006, in the pre-drought stage, the moist ratio of paddy field was
32.12%, in the middle and post-drought phases, the ratio of severe drought were 42.48%, 0.18%,
respectively.

Key words: Drought Remote sensing Relative soil moisture Drought index

Land use
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Fig2-1 Digital elevation model of Chongqing
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Fig2-2 Regionalization map of Chongqing
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Fig2-3 Flow diagram of the study
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¢ TEAZRNA
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Fig3-1 Distribution of soil moisture monitors station
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REZHIN KRR 3-1 FiR, HoAREE.
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Tab3-1 Soil relative moisture drought classfication

RESR E HR 7 E# L]
LA A AR <0.4 0.4-0.5 0.5-0.6 0.6-0.8 >0.8
3.2 ERARGE
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4.1 FREMNERHITH
4.1.1 EFHEEBEESY: (TVDI: Temperature-Vegetation Dryness Idex)

LR HB RS FE S0 R i Sandholt R kY. MIEMARKHERA L LRKS LT
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B—HRIE SRR (LE4-D . ERFETAP, SRREEEREG THRE TRE
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B2, XN

TVD] = ——=in 4.1
T.

-
»

R Bl Mt

T

E4-1 RLTs-NDVISHIEZ 8]
Fig.4-1 Simplified surface temperature-vegetation index space
HP: Tow » Ton 2HBHEBIERERY. BUKBHEGHRE.
T, =NDVI-a+b (4.2)
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. ]
T, =NDVI-c+d (4.3)
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Fig.4-2 Ts-NDVI characteristic space composed from July 12 to July 27 in 2006
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B, TI{EAEKA/E INDVIERIK. Eik, NDVIEEH THEERE PSP S5 &8 HE

AR,

£ F EROBRWIR, EUERROGEN, £HFLTPREEMNDVI, WE4-257,
& RiAE, EE0.3<NDVI<0.85HIRFE, A RIAR, ZEE0.2<NDVI<0.80/1& % . BIFFNDVI
ANTF01H AR — BT AAEEH100%, EUSHRREAHEER. hEBXFUS T AT
(EEMFEEEREEXENEW, Nit—P 2 ARNDVHEX N AR T, 4R mE4-357.
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Fig.4-3 Distribution of NDVI corresponding cell numbers

MEHFAEFH, NDVIE0.2~0.9MIEMBR T EE, MINDVINTFO20BTRD, &
Re Ty EKER, HEESEEAR, FUNDVHERE. 5—AHE, HBTFNDVINT
02891 THUR/D, HN FINDVIF B3 ME# T BRUE, WX ETBAKS RIEHZEA
Ko

BB RBRIGMNEN . BBEFTBOFESR), ESPSSTATEFANDVHER AR/t
REEHITEURE, KEBRUMBALE, W44, 4557,

BinJiE: y=-3.4492x+315.44 r=-0.54 (4.4)

BiNHFE: y=3.2193x+293.34 =0.32 4.5)

B REBTVDINAE. BERNNEL. BLHE, ERHENVIFHHEE TR
¥ (TVDD #46E, wE4-4F7R. TVDIFGEER0-1, FH5r B4k . HMERET RRBUER
A, BIEETE. NESRTTLEL, ANTE, ZNPEXRTZREXPH. ALBNEE
HEHRT TEMNAZR, MERLENRERSREERMBEX TEEAAAE.
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E4-4 200657 128-71R278TWIFRERSHE
Fig.4-4 TVDI drought index distributing map composed from July 12 to July 27 in 2006
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4.1.2 HEEHKIEEE (VSWI: Vegetation Supply Water Index)

HEHKESERROZ AFEDZEN, SRETXHABITILROEBE, @4l
LREKRDTRESE, ZBEDE, DEBBNEYCREE (BTEBRREEREZNHEME
t, FiUREASRERECCVEBRERRE) FR. B—EsE RS, EE—
ENERN, SRRENRE, REREVZEREN —#izt. BEXTERKZFLORHM
HEBBKIERSRSEE T NDVI M EEZRE, HE XX A:

VSWI = NDVI
Ts

AHp: Ts AMREE, NDVI HE—HHEBIEER, SHEFEKESEN, TEERIEE
REAE—ENEKPARFE—ENTEE, WRERTE, HEH/ARR, —HFEEENE
KZzigm, DEERMEKERREER: H— T ESEEZEMmEr, hRDbKSRE, o
HALEES KA, SEHEEEMNER, HETEREAR. Hit VSWI E#/), RHKX
HEZREBRTE, RZVWERAREZITENERA.

RIFETE 4.6, HEBIHEEEBRNHERRERERBIHAXE 2006 £ 7 H 12 B-7 B 27
ot ks % HaE, mE 4-5 Fin. ABEHFRTLUEH, VSWIETEEHR 0-0.0033, %45
aH 4 F. ZEPIAKETEEAATE, NEFBXMNKILHEEEG RS X ETEH
R%. BT VSWIEER THEEZRRAN®Y, M FARREZTEREA.
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Fig.4-5 VSWI drought index distributing map composed form July 12 to July 27 in 2006

4.1.3 HBARAFEHE (VCI: Vegetation Condition Index)

NDVI £xf th RIE#HE = U RA KRR E R, #Bid— /X NDVI 5HEHK HERAR
TN 2 ) £ RBRIX X AR RE /A HIARR, MATUEE—/ MK NDVI 5
FEPRUEERBRBTREEGNERMTERNENESREE HNERAES), K
NDVI ZEHBRANBR/MEGEBRBMILEENRBRENRENSEEMS. ETX—EE Kogan
EOURM T VCI WS, B VCI E Xh:
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NDVI - NDVI
NDVI,, - NDVI_,

VCI =

4.7

A H: NDVI. NDVI_, . NDVI . 5543 16 RE&RKIT—WEBEH. 16 R&MRHE
BE T FRAENR/ME.

VCI 2l i o s RAE A KR AR E B A FEME M. VCRREEER 0-1,
VCIHE#/D, RBEBEKRRBE, ATRBHTRER: EEAHEEEKRRIUEL, AT
RBHEAEFRERE.

W VCI HRER &, HEERSENRAENR/MIRTTE VCIKXR. FXAEE
FEHBUIE 4 2000-2007 £F 16 K& RRAEBIE RS, BT BRI —R BT 8 FFJIRIEKIE
¥fE, ENEMRTEE 8 ME, A IDL K4 HERRBEMRUHBR K ENR/ME. ZHHR
ERT 16 REMMHEBHE B KENR MEER . WA 4-6 Fir. HEEEKBEZRHXE,
HEBIRSEBK, NEPEEEESATH, SNAREYMEKES, BMIARKSHEERE
mERE. LTS, ER8. FEBERERABX AR RBMABXEREESR.

[#

i
1

(@) ®)
B 4-6 2000-2007 £ 7 A 12 H-7 B 27 B 16 X &M NOVI R KX {E (a) FAR/ME (b)
Fig.4-6 The max and min NDVI distributing map composed from July 12 to July 27 of 2000-2007
FAAR 47 BB ZHEERERESME, WA 47 Ffix. BEF VCHENTERRZ
0-1, 44 5 %. VCI{E#/, RPLEBTE. NEFTUESH, ZEFTRXEA RS H
XESHATFERSR, HPEXRAILS. AEFARILE (BREEO. KR, Rl F7
HBRE, PHEERE MABER (BRBD JLFRFUHATEARR.
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Fig.4-7 VCI Jdrought index distributing map composed from July 12 to July 27 in 2006

B U EFRBUERMTES TS, ZHAEREBMNZRPERTZREX T84
MEREFYE, BREKIHRMEBREEMBK AT TFERS, EHRREIHKX,
BREHAAENTE. HP TVDI FTEERETHEEAZBAE, ZEGCERK, M VSWI
TREHEFNEEAZEFAHE, NEFBXHEATHENTERS, FEKILFREF T
A THRENFE.VC FRIERE N EECHRE LR [ Bd T LR oS,
¥ TDVI. VSWI 1 VCI = MBBIEHHIT T HEMRIS, XEMSRRNTRHEREE HEE
RAENZEZ, HRAEFALFHEL. FIIEEREE 0.10-0.35 XAME5), RegeEh
R AR A, XERERERN FEIMAARBRETHE™E, FREHEEZEN
BE, RTRERREER, AUBREEINEEXTKR, FAFRENTHME. BT i#—
PEBMSTEBAINARETEMEENZHT RIERNENER, EFELSHRTIRK
7 EEHATHR .

42 TEHEANENS TREN R KEERHET

R IEAEX SK R EERBEED K HE R, BRI EEN— M.
X OB T B R AT H3K A MBI R, BB Tk o 5B IS B (AL
EEVINXFR, MEAXHTEAMAA—EFEHT, LB IERENS TRKIOER, &
TUREBELBANEGKE. AF XA XREAEE T ERBRE RS 8K 2 BH
X RHC.

TEREHS LRKSMEIARE R 7EN T RIERA S M A A2 5% R 61 BRI
BERMNKATRERE, NALHERAMMESHEOTRERERIEREER. 17T
HER LK BRI S ZREALRZMEE, £/ Matlab 72 LH LUK £+ 3K 4 W 25 %
L, EE3*3 BITMIBOKAD, 25 EHIX 94 TVDI. VSWIH VCI BT EHEER +
KB SRR TE S . 3Rk B4R & 2005, 2006 SEEPTT 170 /Nt W 5 45 00 4%
KT EREAE, HEREESE 10cm. 20cm 1 50cm WA SKE. BHF—AKE 10cm
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F4F TRUENERMENEST

AR S KRR R T RRET, BbA R AT RREK S SR, B 10em £
RS 5STRIEMHTRARNE. BAWATHANE Ikm SHRER 5[ RBIEES
(B AR R, EEEHSEANALFREFERBEHBEIRETL, TURRSRER
AHMR SRS, VAN RS AEUBRRT A EEER MRS, REWEH
TAAFHA . BURARIUHG 3*3 TN TRENPIESER ARk NS, @
BT FREMS LA S KBEENE, WK 41 HR. KPx RIBETRRER YRF

TRAER S KRE.
£ 41 TRENS AN R KBHEERE

Tab.4-1 Regression models of drought indexes and soil relative moisture

HE HME EEHESEER HEsebkEsE: HERSERE
(8] ¥ (TVDD (VSWD) (ven

5H25H-6A9H Y=-0.24x+0.88 Y=26.95x+0.79 Y=0.08x+0.79
6R810B86H25H Y=-0.35x+0.96 Y=73.41x+0.64 Y=0.30x+0.59
6H26H7A1H Y=-0.15x+0.72 =197.08x+0.28 Y=0.25x+0.57
200 7HRHE7A27H Y=-0.43x+1.06 Y=173.83x+0.41 Y=0.18x+0.69
7H28H8-8812H Y=-0.25x+0.85 Y=109.57x+0.52 Y=0.19x+0.61
8813H8H288 Y=-0.16x+0.89 Y=72.81x+0.68 Y=0.1ix+0.75
8H29H9H138 Y=-0.12x+0.79 Y=214.35x+0.25 Y=0.14x+0.65
5H25H6A9H Y=-0.09x+0.85 Y=134.86x+0.54 Y=0.48x+0.46
6H10H-6H25H Y=-0.41x+0.92 Y=130.21x+0.47 Y=0.42x+0.49
2006 6 8B26B-7ENH Y=-0.23x+0.86 Y=129.10x+0.45 Y=0.18x+0.62
7ERH78278 Y=-0.31x+0.80 Y=235.72x+0.11 Y=0.29x+0.48
7H28H88128 Y=-0.55x+0.84 Y=207.66x+0.04 Y=0.21x+0.42
s8H13E-8H28H Y=-0.18x+0.58 Y=166.26x+0.16 Y=0.22x+0.32
8H29HI9A13H Y=-0.33x+0.77 Y=147.35x+0.37 Y=0.10x+0.57

ME 4-1 BEWEIEAETUESY, BEHEESEES TVDI HEPTEREAAE, &
BT RIE% (TVDD) 5HEHEMSKBERIEX, B8 TVDI HEX, THKOBIE HEk
frkiERE (VSWI) MHEEREERE (vCD) NEESE x NAKSNIEE, KA VSWI
FVCL 5 HKAHEREARR, BTRERERK, ERKMEBRK; X TFE - TRER
HRNEHTHERE, atTaRERA—TREERETRHBNTSEREMNNALRKST
HERARN, BEFRN 0T REKRE—MIE, FEETHESRNANTRENE
THE. ATHEAEPNERAMERETHY, ALENASIMHBIRENEKRST
BEEMNEHEXR, UEEENSKESEFE, ST 16 REMMNIRKIFERAE.
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4.3 TIREXNFKERR

RFETRERESE LK HEIAFE, FIH 4 TRt EHO RN TR, X818
METH BN EREN A L HKME, ATEBBANARR BN LAY S KBS HE.
Wk 4-8. 4-9. 4-10. 4-11. 4-12. 4-13 Bi7R, 435024 200546 5 H 25 H-9 H 13 H. 2006 4
5 A 25 -9 A 13 BE 16 R&HH TVDI RIEM EESHE.VCI RIEH EEZZER VSWI
REHRHETRE.

HEM R T KBS HAETHANE—NENERR 5 5 ZEHFHEMNN, A4eng
. Hf), XRPEENE, ngdERTREL, E8K, RALEERS, AEERY
AR, RAENZERSZHTRAEERBERN.
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Fig.4-8 Every 16 days compositive drought level map of Chongging from May 25 to September 13
in 2005 based on TVDI
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Fig.4-9 Every 16 days compositive drought level map of Chongqing from May 25 to September 13
in 2005 based on VSWI
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Fig.4-10 Every 16 days compositive drought level map of Chongqing from May 25 to September 13
in 2005 based on VCI

M 2005 E=FTFREER PN ERKE, —FHEHERBIERES 2. 2005 FEREH
ERTRBHATENTEAR, TEHNREHRTEHHEIR. B TRREDTF#
BRAR S H25H-7H27H, 6 AL, FALTAEST XA TIESERLR, 26 A26 H-7AH
11 HESTHIRT KARNZEAS, HF 7 AREEBIIMER, IKEIEHE: B_IHHE7
A28 H-8 H28 H, 2R AERERE, NERBENEHRE7 A 28H-8 A 12 HERT LM
HER, T 8 A 13 H-8 A28 HXWKE T KERKEBERA: E=1rHZL8H29HI
A 138, EE2HHTEKSEE, KE5KEMNLETEFRRER.

MHE=REHRENEESE S REXRE, EF N TEREIRGRE, =MHERHE
TR EM EE MK EAERA, HPES A 25 H-6 A 25 HE#H, TVDI B/ T RKILHAF
WEAEARD, KW AEE, AILENRESEEEEEIE A, T VSWI H VCI
BRMEEKR R B, BARELEI L TVDIEHK, NERERNARTNTRLTIE
B, ERERERMEERI 6 B 26 B-7 A 27 H, ZMEERBAZE S A RKE—E, B
TVDI R B+ 3BARX & KBBAE, 0 VSWI I VCI RBRIEH #9167, TVDI RBRHEZEFAR
R EEZARY, 2TRAEREEE, NLBHEXNSKERUIERKE, TVDIHEHRETRE
HRILHAZ L., REMNZHERZENS, T VSWIH VCI BERNUAAR, EFHILSMAEHERE
b E;, MAES=ZFE, =MERERBEL B, BIMNIRXEAHSXELATERRS,
TVDI #1 VCI BREMK 4T EF ARG, T VSWI 55K B RILEMHEO . B MKE
RO, B, ERATEERS.
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Fig4-11 Every 16 days compositive drought level map of Chongqing from May 25 to September 13 in 2006 based on TVDI
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Fig.4-12 Every 16 days compositive drought level map of Chongqing from May 25 to September 13

in 2006 based on VSWI
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Fig.4-13 Every 16 days compositive drought level map of Chongging from May 25 to September 13
in 2006 based on VCI
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F4E TRREMERBENEIT

2006 E=FTFEEAMAZ RABERE, RBOBERBIFLEX—B EKXKTE 2006
E3ATPTHRETHANTERR, EXTRENLEANSKBEREREKNTPHE,
RILBEATHILLHE. NHERERRE, TESHOANMMER: EEY. TRREVH. T
BEEERMRERRN . AN s A25B-6 A9HM6 A 10 H-6 A 25 BFEM, (NER
IR EFELS, HAZHEABRETREHANRE:, TRRENMMNAI6A208-7A 11
Hf 7812 B-7 A 27 BRI TREEEEINEHRESERTHRMLER; TE 7
H28H-8 3 12HM8 A 13 B-8 B 28 HEAARBREEBRTEM, SHHHRTEK
Bi%, HF8 A29H-9 B 13 HXBRHPARI X BEE LI,

S EFHERRIENSESESRERE, £8EYN, =REEHETEENEENX
BAZEK, HPTVDI BRT RIBAPHLEEE, BiHARESERERERD,
T VSWI #l VCI ERMEHREHE -, RILBZL. RRANZHETEERS, HibA®
AR A FEERS: EFERENNY, ZHEREFRNTREEAE B, REAETNE
M. FUAKLESOROFTEENRR, HEXEOURATERRR, BE7A 1287427
BiX—m3, VCI RBRIHERIBHFE . =M. BHMPHROTMN. BELURFGRHHTE.
FIRETEENRN, X5 TVDI M VSWI REUMIERABZER K, TVDIf VSWIHZERIL
FHELERRHEEENS: EEEOTERNY, ZHRENERTEALBRITEYN -
FRKE, T VSWIH VCI RBKEHFEHER TVDI REMBEELTE: ERIERRY,
TVDI f1 VSWI ¥ BERTRALSEFEERRS, HBERHKETEFEER, 5 VCI
ERNBIMNKBEEREKE EEFE—EEH.

ML LS Hrb a4, @AM ERN I TVDI B RB RN L IRANEE S HFERSHAE
HRENERAERAERANER, TERGT TVDIENER SR UARAM RN, T8
BAIMAAREARENERNRE, FEitE@ENERPXMIEEREN T RENREEN
HHE, T VCIZEVRRANRRARARBRHERNNE, XEERFEN VCIRANERTH
BREX-S—EFHTRERIE, MEMARARETREERBRAIER, EFTESHEEK
BHAAGT, BREROAELRZHEREBFORW; VSWLERABERS ™, EXFKRK
BmENEtRE. ATH S ERBAN=RATEREEFTRAXBENENTE, FLER
BRREHIEANEKES TR LA MERTIE, FFLUXE 3K MR A O,
EB 33 BT EOKAD, 5 EHIX 94 TVDL. VSWI fl VCI ST# FHEE R LK
S B AFT N AEH, HEERERTEENEXRIR =R T RERA R NAHEE.

4.4 FREMRBEX L1
4.4.1 LR LJAX S KBZ @S

TERT=RERX 2005, 2006 FILFE 170 MRS 5§ REBKD#ITEEMT. 12
BERTHXE, B MKEAERRANPHEERTIRESKBITEE, WA 4-14, 4-15
Bi7se
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B 4-14 2005 4 6-9 ABA R EHRELMEX A KBEUSHHE
Fig.4-14 The top soil relative moisture distribution map of every 5 days from June to

September, 2005
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Fig.4-15 The top soil relative moisture distribution map of every 5 days from June to
September, 2006

ME 4-14 F1 4-15 FTLUE tH, T3RK 5 L RERER B2 AL 5 T F 8 5% RIEAE L —2L,
ZRHTRENFESERBAAXETERAHER. 2005 FEFIANEBRIRANSKE
R, KEHZE 0.6 LLBIEEXNAKBEXRRS, 2005 FERTRAHATENTER
%, TEHMEEPRTEHNHR:; ZRRA LEFRARBEAETHX HRANRER,
EREHBE HIRAAHRE R, BAEHUNE 7 A 5 BEGHRKBRTRE, HAhETE
HIHLERIEH . 2006 ETRIEMLE™E, 7€ 20064 6 A 3 H-7 A 28 H LM RE W,
MARILLSHRAEEMNELRR, HEAKRKEBXEHZE 0.6 LERAFRETERAR, ME7
A28 BUE, BITRIATERSNEH, BIMAARBKHATENTRERAR, 1HFHE
B 04 4, HPUAILLSHBX FEERZA™E, N7 H 28839 A8 BRFET 1
FAMERHER. HXMEEREBBETEERARABATE, MR, PEANERERN
BEPRENRR. SHTENTEHRAEZ 9 A 8 HUSTRIAZRREMR, LRTHEEME
3|7 0.6-0.8 Z 8. B 2006 FHEHE, EXRTIRERFRKH—RHEILTHRENE
BREF. ’

442 TERERPBEIRE L
ZE61TBREMAXNEKE, BEXESELIFERLBKIP R ST HBRZEEN
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BEMEW, A Matlab SRS KIS AP0, HI 3%3 RTHEOKRAD, &

S HIX 9 4> TVDL. VSWI I VCIRTE A FHE M LK 3 B A3 R H, FFit 3

REHFHAM S KBETRERNAXRE RBLEKS 5EFRIERMMXRHNE 2.
% 4-2 RETEXN KRBT RENEXRN

Tab.4-2 Relation between soil relative moisture and drought indexes

HMERH i} AR RIS KRR HBRS %
o) # (TVDD (VSWD) vep
582586H98 -0.58* 0.30% 0.29*
6A108-6 4250 -0.55¢ 0.36* 0.53*
6A26B8-7A11A -0.34¢ 0.46* 0.33*
2005 7A128-7H278 -0.52¢ 0.53* 0.27¢
7A28B888128 0514 0.56* 037
8A138-8 4280 -0.50 : 0.55¢ 0.32¢
8829897138 -0.294 0.53* 0.39*
sA25B-6H9H 0.12¢ 0.49* 0.70*
6A 10864258 -0.50° 0.62* 0.74*
2006% 6A26H7A11H 20.33* 0.45* 0.39*
7R 128782780 -0.51* 0.58* 0.56*
7828884128 -0.66* 0.49* 0.40°
8$3138-85288 029 0.68* 0.36*
8529898138 -0.59* 0.55% 0.20

- *RREPEENKT p<0.05 HFEM N=170

—fkift, TVDI 5Bz &KRBAMEEK, VSWI. VCI 5Bz &KBEMARK. A
# 42 LB, SHIEREHREMNSKRBH—BHEEBEN, B TVDIEEK, LREK
B#E, VSWI. VCIE#A, tREKERHE, HASTRRMERERBRETR2HELE
R MNBHELETRAMSKESEFREAMBHMAXREIEHEEKTE, KHFIER
H=FT RIEBAES R A RAN LB, FHRHINERET —ENEHE
H. EHERKEIERS, KEHE 0306 2@, FEMFARERMNY, FRHEHSTHE
3 & 7K B AR R AR AR .

+HAS S BBETFEESNAXEREIERNFRIESE, HARHTRELENR
BAE. BABITTRREASRETUERERNEZREZNER, BdaTERTZKEXM
MASHEE R, MAZHRZEE, BED, FHERNRABOEEBFHLEEE; K
RENEHKS BRER A LOKIE TRSEERMARN 1km HEIE, SRFAT 343
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PERT K2 AT

M
FOHERAMENTREY, EXMHEEREEERBREENSAHIRKS. REES
LA SBRENNHEEERAEMS, BRHEXREIEHTEEKT, FHBEBRBR
RN R, BT KRR, SR & TR A M AR 3T A B
REBENE.

3t AT =R TR RS TRHEMEXRBSER KA, £2005F, SA25B6 A
25 AF RS, TVDI 5XRELIRMAX S KBHXERL, VSWIRZ, VCI&RE; 6 A26H-9
A 13 BEARSA, VSWI 5RELEAXSKERXERL, TVDI KL, VCI BE. &
2006 %, 5 A 25 B-6 A 25 BMHF, VCl 5RE LR SKBHEXLERT, VSWIKZ,
TVDI B%: 6 A26 8-98 13 BTRERENTEHF, VSWI 5XE AN S KBMXHER
¥, VCIRZ, TVDI BRE. ‘

MNERTUEH, BRARANEHE, FREKS DRKSFOEXEARTAR. B84 L
E, ETFRRERE, VSWI 5XRE LM AKEHEXERY, BENTHAREFRERE
B T2 UM, TVDI M VO ERRMNER, MHAXSETRRNKENERNTHER. ER
XFZEREFEMNRER, VCI BIUEEBHEEHREX -2 —RFNTRREMTE TEMFAK
BTHRERARAIESR, EFT2HEEEREANT, ESERNMEEEELARBRERE
Ergn. REEMERTSENAR, REEMEWE, VCIEANBRERE. BnzdaT
MODIS AR M 2000 SEFFHE, ZEIREUH #8508 KIE B/ MERT I 8] 51 8058, NTIfER VCI
FEREERTSRER TER RN EERRMAFE—EO5E. TVDI 85 VSWI 5% %
7 NDVI # LST 9%k, FRBRZ SM VOl &Kif, BB THNA TVDI MHARENE
R H, BPAKETRRESKENNERAKENHAFKRNEN, BRETREREN
B, FREKRN TRERAAFEERZE TVDI 944, AW T TVDI HHIARKR TR B
REERNTE. T VSWI ENAREETREERAK, ETRRENS, BREHE VSWIFH
ZA45, Bt VSWI ESBEN T AKX S 2R BRI,

EEERERER, VSWI T] UMENARARE B % Rl 245 R R& &38R, 0 VCI
2t KA A AREUE, TVDI MR K REREH, A KR S5 RAE AT EE.
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¥ 5E 2006 FEKRT ZWEX T RN

$5E 2006 FEKRTH=ZIKERXTF2EMH

2006 4£F, ERTSBER BT EETANSEARRTERS. RERARKIK. &
WRORERIREATENTIERHN. EENS BPaFHEEL, FEL3040K; 7 AHI2
TREZELE, WHEFAMERAT 10-15K; #E8 A31H, 2MARBEHYEE 53 XL L,
RAREELT 8K, MARIBRALT 0K, BRELKIE 99X, R, ERWEHTAK
FHD, KESMEFREEN=02Z—. EEFRALTHNRN, SHERSERE, &
- B, BMsSMYET 300mm, 21 ARE () #id 500mm, 9 AMXE (W) #id 600 mm,
P23 KL (BKE. ) BHLANZR. EERENRERRTRAOTRESANNE
PEAEESRTEENEW, BRTEXNLFRE. BHAERES 4 EHIHRRRNE
BT RURERENEM ST R, SR EBEKIEEXHRX I 2006 FEXT R 3THH,
HEAHEFT, TSRO TFTREORBIEURTENZR S 4=,

512006 FEXKT=EEXFENZIT

B 4 EAHAR, VSWI TREESRERENPRESHARENTRANELY, NA
VSWI FRURER, 4A4RELRASSIE, BUBBENE TR SKREAOME, 7
REMEESFRARYPAFRAR RN AN S KESGE, SRLE 4-12. HTEH. BE
B0 H7 2006 FERM = ER FRRKENREN BMZAEZRHE, RIS RETHHT
¥,

5.1.1 2006 E E K =k X T 5 I Rl ZEALEFIE 23 4

HIE VSWI RiEMH 2006 £ 5 A 25 H-9 A 13 HEKT AN S KELHE (B 4-12)
ZHEXRTEMNEARNZEARLS. Z0HER, BELRETSKREEFERS
AR/ LREANEKBEZESRNETANY, F5ERTAHEL, BHZHRATRE
HRGLERMNEN L. RAZHERLEK S-1.

, % 5-1 2006 FERTHTRABBRER G TR
Tab.5-1 The statistics data of drought monitor by remote sensing in Chonggqing summer, in2006

FREH B8 (%) E® (%) BE (% $R (% ER %W

5A25H6A98 80.47 15.50 4.03 0.00 0.00
61086258 72.23 26.18 0.92 0.42 0.25
6A26HB-7TANA 23.81 68.71 6.27 1.21 0.00
7A128-7H278 0.09 94.47 3.91 0.80 0.73
7R28H-8A12H 0.00 - 2046 52.11 17.01 10.42
8A13H8H28H 0.00 14.76 44.80 13.65 26.79
8829898138 0.61 83.07 1534 0.88 0.10

ME 4-12 F0R 5-1 FTLAB B A X KT 2R ERHE R ARP REBHRAEL T,
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7 A K AL R 3

2006 FEZEERMTABSHBR AT FRERR, FTEERLBTE.

NFRREZEBREXBREERE, 6 AP LOHARE L RREE. £5 2586 8
9 HIARIA, 2MHEHRK 80.47%% FBERMR, 15.50%4FEHRR, EREHHERMNE
M= EX AN S KBMIK: £ 6 A 10 H-6 A 25 BNIA, BEERLHAITHRE
72.23%, EWHEIAXN SKERE, EXBRAFIEBHZRERHRTRERAR.

27 AL, PARTRRENVY. TREFREE, BEEENAR, BL4BRHAT
FERMZR. K6 A26H-7A 11 H, tREEEBRLHEI TR 23.81%, EFLHigm,
HRAXE 6.27%MHRLTFRERR, 121%WERHRTHE, FEEFELRESN: 274
12 H-7 A 27 B RXEAL 0.09%mERE#E, 0.73%MERHRTER, 94.47%HMEHRLTFE
FRA, HPHATEMREFEEPEIBXAKITHERHBE. AM. =HEMES.

M#IT 8 ABLIK, KBIMXFETELN, BIMMARBRETERNTEER.
£7H28H8-8 51238 A 13 H-8 A 28 HXHE AN L REE S ZEERLEIBR,
- S ARERN=BEX TEHTEMNMY. 7H28H-8 A 12 BAHTEXKERFILIHHEO.
BRUMPHHRENAGHLTEFRR, H{KZFHBHHAT PR, UF 20.46%K LR TFIE
R, BT 70%0 LEEAL T T RER, K 10492% 0L RERZHTER: s 13 H
-8 A28 H, FR#A—PAK, EFXHTRERELHIN L 14.76%, ZEXKER LT EEHR
1 85.24%, HPEE 4480%, TR 13.65%, EF 26.79%, ERX X ENMAEILE.

ERT=ZREXRX—KTECENTERREZ 8 A 29 H9 A 13 BX—r#, HIRXEK
HowXAERK, REFAER. KEEFHIXEESR T SERN 83.07%, BEIH 16.32%
MXEZTEEW, HPZEXHEEESHAEMILLE.

5.1.2 2006 F E K T =ik X T 52 125 [B) B ALIFE 247

RIFLTFEE KBS AN EFFRL, BTESNEERENY. PHATERER=
MR, 4+5ILL6 A26H-7 A11 H. 8 H13 H-8 A28 H. 8 29 H-9 A 13 H=4"8#
MEBAENETKES B ARR. BEERTITEXE, 42X E#TTEREARLEIMS
W, SUERAMR L. 2. 3. RBERTEXERS, FHEBEREEE. FEMER
HERLLFIR SR, W 5-1 iR,

100. 00% -

80. 00% -
: | PaibEe
'S AR
B RILEB
EEJ R

| KB

60. 00% -

40.00% *

20. 00% [' I
0. 00N ‘-m—— S '
TR TR FEMRN

E51 ERXTEREXELZEERES LA
Fig.5-1 Drought-hit area of the total regional percentage in Chongqing
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%5 F 2006 FEKRN ZREX FRFN

MR 1B -1 59, NBBLE, ERETRERENIM A26B87ANE) £
ERTEEMRAERN, HiF 0%NERZETEER, HRAPHBARILE AEEREY
WES. BANKEKRE, SEEENIBF L, AEBRRNKE, HERELHIE 522%, HR
BWE¥. RESNBIRZHFEIMREEZERTENHR, BREEHRLHIL 35.92%,
hREBHREHE 1068%; EFHZEFTENRRENER RENEEERLAE 1572
%, DR 2.66%, ERNRE@RLELL 1032%, PRERKAIL 295%: ER
KB, FAZERE, HONREEBLHFZ 045%, PREERLHIE 5.53%, FF
B2 EREEX 040%, DEEREXS.26%, RIEXKEZREBHEAE 2%-3%. #HEIL
BAAEEZEREARD, MALBHEREIHXAMARKE™E, HPEXRIBRERE
REFES 8.23%, PEMBHHIX 026%, KEREERLMR 5.68%. HHETRYIM
R HREH. PHAORLBOMREXEMAT FRE—PRROBRE.

MR 2 F0E 51 T4, TRERAMNBTENYH (A 13H-8 A28 8) FXENREME
BH. A=ES6 L, ZENERE—ET X, FEREREY, FRERXEERYE 80%
Bl FRERTZERTEMNNELE, XRHITHEE, ANRENIREBARER. K
PRARTENREE, ERERLAKET 95.10%, FRERLHIL288%, BRERL
Blik 201%; ZEBRBHAEN, EREREFR 2.07%, PRERLFEX 746%,. BEE
RHpiik 72.08%. NKEXRE, BLEREFENEREZERLHN 1549%. 46.02%, HAE
EKEMERZRERLFIOBILT 50%, BEEMBRAET 95.10%, FRERLHIE 2.88
%, BREEBHHL 201%; BEBZERTENRRE, ERERLHIEL 85.30%, FRE
BHHh 9.04%, BEEBLHN 536%: PHZERTEMNERIL, XEREREL 70.36%,
i R HA 12.45%, REFRLHE 14.53%; RAABNEAFEZEREMNMT SRR
A%, RPBEELER 13.71%, REEBALHE 20.88%, ERERLHAE 59.22%,
BIREREIRNY 19.94%, FEH 11.09%, BEH 51.68%.

MBI 3 F0E 51 775, RHEMRBREY G H29H9A 3B EXEMNZRERLLH.
ELE, BRETKEEFNEREFIBERT 50%L L, RBERERROAREHNER
I8, KkEREMAZERENTILDAARN, KEEFNERLARANRERRE,
H 94T%KB T ER, 0.02%53TEERSE. NEXKEXRE, AtENEHEHKENRE,
FELBREEENRE, BEHKNE 6.77%NEREKE TEE: FENAETNKRESR
#®R, FIEHHRRE L4S%NARKEHEE, RESNAER 1.06%KE TiEE.

ME 5-1 FTUEN, ETRERENYHY, BREBHS FXBRZEANLHFHDT 20%,
AENREEALARLA, AEHRE NERESHELEE 2006 TRBIREEERT =K
ERMFILBAEILBGT RO, EETENE—PNE, EHEARLRRAAELEES,
ETREREBTENRY, ALRNRERLIE, MEETESINENS, HLRNAER
SMRERENHAR, ZHXMNEEREABUER. BELEHARKRERRTENEER
AHETILERX, KX AEEFHEAPERX, RKILFSNREHEFHETRABXT
ERERLTE: ETERRE, RiLE. PHEAREHEKEARR. ZREAREFHIT
20%, TIREILMAMARBERR RI§EREUR, 00 40% U LRERL T TFRRR.

BUFARREAENERT=EX M KELHE, eRMANERZE L
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T3 R K224 i

e _________}
F/TRERENARDRRWES, X HLRBRAARLERRNIENTREFEENS M,
KRB FHAB . FEH, BEEERLAR, BOTREWRARKAFTEENEL. T
Bt RVAEFHRORERK, MRV EXRNEEZBFRARCH—DEAE. FUFLE
R T A ARRERRE B LR ALY R EER.

5.2 FE 1 F B FE28FH

BEERXRT 1: 10 FLHFARE, BEIAARISHAKRE. i, B, ki,
KEMEGAR, RPRABEETERARLIY A, XFAMNER. URREKHE
AR, SRRREMNTHNHRXYETRTENTRAENRESH, £ —RPEHEHR
STHETH, FE5EXRLHFHRENSBTHHEE, BRNXHLBPAANRZEERS
ZEABAERNES . RENSETHERLR 5-2—5-6. NEKLRE, FHERY A
ATRERAG—H, %6 AfHE, &RLBFARAHE 80%LU LHERLETEHRAR,
ROBMXHRATEERTR, RAERRE: 8T 7 AP LONTREREM HEE 7
ATHES ATARETENTE, B9 AR TEBIERE.

521 KETEREBRAR T GHE

RIE LA AR ERBUKE, MR 2006 FKEHAXM S KBS HE. FHit3H
RERTHMKEBERTY, HREETHEBEER, SEFRERRANESHE W
R 52 FiR.

% 5-2 2006 FEXTH AR KB T RIERL LR SR
Tab.5-2 Statistic data of remote monitor paddy field summer drought in Chongqing,2006

FRER B (%) E®H (% BER (% FB (% EE (W
5RA25H6RA9H 87.33 10.72 1.95 0.00 0.00
631086A25H 82.97 15.66 0.82 0.39 0.16
6A26B7A1B 3212 65.34 2.30 0.24 0.00
7A128-7R2718 0.13 94.36 375 110 6.66
7H2888A12H 0.00 5.68 60.56 2452 9.24
8A13H8H28H 0.00 5.07 35.56 16.89 42.48
8829898138 0.03 66.01 3297 0.81 0.18

K52 BT KEHZEER. KHEE 6 Ak FEERROERLE 25K 87.33%H
82.97%:; 37 A BRRHEERBE LA TR, B 97.46%H 94.49% LA X B4 F iE
HRR, T3 8 AR T EXEW, KEMEXES AR 6%, 8t 90%K/KHZ3F
REBENTE. 39 ALOKAREBIRR, 66.4%ERENLIKZER, 115 0.18%ER
FIKBELTESR.



%5 E 2006 FERNT=ZFER T RPN
5.2.2 BT REEREBZEITER

FAL#EARHTEBBRUNLETR, WEK S-3 Fir. ARFITLUE HUABRE RHFAKERZ
BiEmmaLl, EFRREVN, 7 22.41%L TRERR, 70.84%4TFEFHRMR: EELRHME,
B RERLARK, § 10%E4A0 2L TAMESRR. 2169 80%L LHIHERK
HTEYE, B 0.23%NHARLTFEERR; BHEERIEH 81.64%KETEX, 1H 0.08%
HRNEHLTER.

% 5-3 2006 FERHEAZHEHTRIBREMSLRT
Tab.5-3 Statistic data of remote monitor dry land summer drought in Chongqing,2006

TREH ®/#H (%) E#E (% B2 (% $E (% EFE %W
5A2586H9H 80.75 15.83 3.42 0.00 0.00
6A108-6825A 69.21 29.09 1.10 0.38 0.22
6ABE-7A11A 2241 70.84 5.73 1.02 0.00
7R128-7827H 0.11 93.76 4.46 0.76 0.71
7A28H8A12H 0.00 12.61 56.90 19.84 10.65
83 13H-8H28H 0.00 1141 46.15 13.69 28.75
8829H89A138 0.23 81.41 17.62 0.66 0.08

5.2.3 s FRBBUIA SR

i FREBEMMG I RWE 54 FiR. ETREREVY, HHBERMN 9.27%L TER,
1.97%4FH 8, §HER: ETEREFTH, 2.2%0EHAL TFEFRA, FERHRE::
39 A LARERETEM, WM 9427%MHERKE T ER, SENERLEN 1.13%.

% 5-4 2006 FEKTH RS Wit T 5288 EH S RG1T
Tab.5-4 Statistic data of remote monitor woolland summer drought in Chongqing,2006

FEEZR €8 (%) EE (% BE (% FE (% ER (%
5A2sH-6HA9A 76.78 17.40 5.82 0.00 0.00
6A1086A258 7291 26.41 0.39 0.14 0.15
6A2687AN1A 20.78 67.98 9.27 1.97 0.00
7812878278 0.07 9727 2.20 0.28 0.18
7A28H8-8A128 0.00 34.31 45.29 10.26 10.15
8A13B-8A28H 0.00 2222 45.56 11.44 20.78
8A2989A138 113 94.27 3.93 0.63 0.04
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P K ¥ F AR
524 EMTRERRAE ISR

BT RBRBNLTRINE 55 FiR. TRREVH, EHREEALENY 7.29%, F
2HHIH 0.93%, BAER: FRREPH, 8.02%LTFER, L THEMNERGHERILED
R4 9.09%% 9.44%; ¥ 9 A LAREEITER, HH 42%MHBRETER, HF
1.27%HE B TR R 5.

% 5-5 2006 FEXTHEKXEME ST REREN S A%t
Tab.5-5 Statistic data of remote monitor glassplot summer drought in Chongqing,2006

FRER 88 (%) E¥ (%) BR (% FE (% ER (W
5SA25H6A9H 70.68 24.66 4.66 0.00 0.00
68310H6A25H 51.12 45.25 246 0.62 0.54
6H3287A11H 14.39 7739 7.29 0.93 0.00
7R12B-7R27H 0.11 87.86 10.22 1.01 0.80
7A28H-8A12H 0.00 27.84 54.26 10.16 7.74
813H-8H28H 0.00 2345 58.02 9.09 9.44
829 H-9A813H 1.27 94.62 295 1.13 0.03

525 HpAMTFREERUAR ISR

i T BB RGN R IR 5.5 k. ARPATLES, ETRRENY, 6.19%
MM ARERLETEE, 0SS%NERLTHE, REEROWR: ETRRETH, &
30.10%NERLTER, BREMNPENTERLEI SN0 44.27%. 16.86%: 9 A LAIREH
BTER, B T7A0%NEMERKE T ER, 8 036%N L bRML FRBRR.

% 5-6 2006 £ ERTERKRMAE AT RED NS AT
Tab.5-6 Statistic data of remote monitor other used land summer drought in Chongqing,2006

FEEH €18 (%) E® (%) B2 (%) F$R (% HER (%
sH25H6A9H 76.33 20.77 290 0.00 0.00
6A10H-6A25H 51.73 36.69 2.00 2.89 0.69
6A8268-7A1A 17.22 7511 6.19 0.88 0.00
7HA12HB-7B278 0.00 £6.83 7.32 1.94 3.91
7A22H8812H 000 8.22 50.48 2641 14.89
s8A1388A28H 0.00 8.77 44.27 16.86 30.10
8H29H89A13H 0.36 77.40 19.03 312 0.09
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%5 E 2006 FEKH ZREX T2V

5.2.6 &A1 HFHRR TR BRAIXT L34

AT SRR LR ARREZ P U OZRUER, ASCEARMPRA &R LHZ R
HRBES TR, 4R LA 52 R,

100%

6H108-6A25H

5A258-6A98

FEREEIEER

10% f

% -

100% - 100% 75125'___' A278

0% - 6A268-7A118 90% g ] - -
80% 5 : & I
70%
m -
sm -
40% |
30% |
W% 8 2 & :
10% : : 2 & B

i RieAs KH Bt it i HieAn

100% - 100% -

0% - TR288-8A128 90% i. 8A13H-8HA28H

80% -

0% +

60%

sm S

40% |

30% r

2% -

100% 8A29H-959138

BES|
EFE
BRE
BIE#®
{2

oLl g
it i R

B 5-2 EKH 2006 £ 6-9 AFRRE LF BARZEF St
Fig.5-2 Drought-hit area of the different land use percentage in Chongging
ELE 52040, £S5 HA25H-6 H9HM6 A 10 H-6 A25 HIXWARH, &HKtihh

)
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FEENESRMAES, KENSEELHER, PHROABINR, TR EHe
HMRE. TTEREMNN7TASS, 6 B268-78 1| HEENEREFLXEE TR,
HoAr & 2+ R 0 s B AR L, DRK BRI E e, BHI0R, AR, JLABRIMA
EH SR FAERTRE, EEFERLEIEYS: 3781287 827 HEREHMERNE
P, HARBNSEERRERRE, KNECHABCHERASR. JTERNTE
g8 AHE, 7 A28 B-8 A 12 BR/KBEHN R ZREERLFRES X, HAABNER LA
Bk, TOAKHFIE N2 REM LAY KBEMM, BEF 0%ELLFERRS: 8 130
8 B 28 HEHE—ENE, KBZEERLHRKA, SESTRLT 4248%, Rk
BHAEH, SEEMERLEIS SN 30.10%. 28.75%. ENMkaZREERER, BT
ERMLFIRE. 3o M REEARBREE, KBAFE 20%0ERLALTERHER,
iR S IE MR R 218, HHMERMIKERR, KEEEHERLAXRT 90%U L.



%6 & Hik5itid

F6E Zggitg

6.1 4it

A RIE MODIS = S ¥EFHEBIEEE 16 RARMIE (2000-2007 ), HRBEF
8 RARMIE (2005, 2006 ) SERTAHKLHEIE (2005, 2006 FF) AT EHIEHK,
RUBEHEEBRANER S TERTEREREERENHEHTRENEYK
ERRARRTREURENY, HNASHERKSBEH#THRR, RERESMEIRE
%t 2006 EF AT EHTTHEH, UREHIBAELETERRBT T ERHIT.
FE/HETUTER.

(1) FICX A H MODIS M= S 3R #T T RN T HF HRE, TFRRY MODIS iR
DRFEAHE, HESHE. NHHEEREEEASHEOSE, #85T2RNRAR
FRE.

(2) RE=FRFUTSERAEE, HET 2005, 2006 FHEPFS A2 B9 B HE
KT 16 RA—HNFEREEY, HBAITEHETFREESTRENSKEBNXRAKY, ®E
THEANEKENELHAE, MHITENMREANEESRANZYH. GREH, =BT
BEENERTEMNSTRER—BERE. NENMEERENEESESTPERSE, =4
EHRBREETL—H. HF VO 5 VSWI RERBHE—BUHELLEEF, T TVDI MRRERTF
T ER.

(3) MEMERR A RRNEGREITHEHR, ALK LTHBEIRREE, it
RTEBRTREAMERNEAFREXBNENE. ARERXY, ZHEREYNGENTREH#T
FAMGN. EETERMREEER, NEEBHEEERN VO ETERUFHEREER
B ZEOHBEENBREENTRERANAZEEN TAMAKENTELN, BdTNA
TVDI MFRARKEHNEREH, LAFRLTERESKENAERIKENHEAFRKENE
#, BRETERENNE, FARKMTEERETEHRE TVDI 8144, TVDIXNHIRAER
BT RRNOEEMAL: VSWIRENANRTETREZRTK, ENRRKETERERE,
BeRIX— &1, Bk VSWIEHRFIAR BAER RS NENERIFOBBHMRL.

(4) FFE VSWI $550HEH 2006 EERTH KT RE BN AN S KB Z2HE,
Gt THRRETRRENNAZASE. £REY, ZAXBERT -8 =MARNE
16 R—EHHRSKEEEE, REBERTEXEMAYERET KARNERTE. AN
EAELE, 5 025 B-6 825 HREPETRARETERS: FRAREHERS HEA
BrE, HPBHREVYE (6 82687811 B) F 627%H 1L.21%ERNKELS L TER
FhBRR, RHESNER: TEPH GA13HES A H) 2. PENERNKAS
% 44.80%. 13.65%H1 26.79%: TEMEEH (8 A 29 B9 A 13 H) 83.07%H LMK EIK
BTIE®E, VA 1534%4TES, 088%LT PR, 0.10%LTES.

(5) FFA VSWI #5386 2006 FEETH AT RSN T RE KB Z A HE,
SEREGHTEHNZEER, TRASHTHRARRTENEZASHHRN. HFRRA,
FESHLE ETRRENVE, FESZRRTE, F20%NXEEARZR; HFEREYE,
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FERRFM AR

R —

EHRABRE AiRSER™E, ZEARRIEL 8%, HARAER, HERERE 95%:
ERERRA, RILE, PHEAAEHKEAGRR, ZRARLFYDT 20%, mHELEM
AREBEXXREEMEE. F 0% ENERLETFERR.

(6) FALHAAIRE, 4RRNERLHBFARUREGTE, FHRELBTH
g, BIARERAERESE, ST ERLBFANZRER. SRRA: FRLHBH
ARRZTREEOZNEETR. XPKAZTEEWELRK, HLREBBMILHH,
ZTRELWR/MIAKBANER, ETREREVN, KBXEELFRR, BFHILK, Hi,
HApABMER G ELFHENEE BEFARLAMAY: MTRREPHEEE PN
2, WKAZERRLHIRKR, ZERERAET 4248%, HIHRAEABMENH, REFH
WARLEI 508 30.10%. 28.75%, EFHMRZEERARE, EHRERMLARK: 29
At S AR, KHEHERRENEE, KBNHE 0.18%MERL FEROER, K
HWAEBMKERR, BT 0%MERBEKET EFRR.

6.2 itit

(1) AERMMREE IR NASA REM 1km HE, 8 KERIIBREE™ R
MODI11A2, lkm #HEMBEEREFERARTAE, EBTTRENMKEE, #RTER
5 LBKGTRBEEXRREILE.

(2) AXRAEBMKIESE (VSWD 3t 2006 ETR#THR, VSWIEERFHE
BARERAMBX, MEERTKEZERZRK REAEFTRE—FRIE.

(3) BITHAREMBLRE R, FHEREEHAERK, SESZERBELW, T
WERAEFHELSZSEEW, A\MERTREER. DL EEN TRIEBET#TH—
PHRERRRUGNZHRNT .
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Mk 1: EK 2006 EFEREVIH (6 A26 H-7 A 11 H) EXEREEBRLULHLITE

K& |®#E | EX |22 | PR | ER X8 |igH | E¥ | 88 | +8 | ER

(%) | (%) | (%) | (%) | (%) (%) | (%) | (%) | (%) | (%)

= | 2485 | 6667 | 823 [ 026 | 0.00 @y | 1602|8026 | 3.72| 0.00 | 0.00

it | 3847 | 5995 [ 159 | 0.00 | 0.00 mg | 11728574 | 195 ] 0.60 | 0.00

Jt5e | 4136 | 56.87 | 1.62 | 0.5 | 0.00 s | 9068815 267 012 0.00

mig | 3284 | 6642 | 0.74 | 0.00 | 0.00 | 4t#s | =@ | 3.28 9535 1.32| 0.06 | 0.00

Tk 21 | 59.04 | 39.45 | 1.46 | 0.05 | 0.00 %45 [ 1664 | 7994 { 326 | 0.16 | 0.00

wig | 4792 | 51.81 | 027 0.00 | 0.00 W | 3541 (5959 | 421 079 | 0.00

s | 4534 | 5458 | 0.08 | 0.00 | 0.00 E | 1915|7916 | 1.65| 0.04 | 0.00

*g | 5083 | 43.48 | 568 | 0.00 [ 0.00 myr | 5987|3595 | 3.89 | 029 | 0.00

k% | 4646 | 5194 | 129 | 030 | 0.00 4 | 9467726 | 1032 295 0.00

ok

sg | 63023519 1.79 | 0.00 | 0.00 gy | 2498|7326 | 1.72| 0.04 | 0.00

A | 4959 | 49.72 | 069 | 0.00 | 0.00 g | 1090 | 7072 [ 1572 | 266 | 0.00

g | 5623 | 4354 | 023 | 0.00 | 0.00 & | 1656 | 77.16 | 5.66 | 0.62 | 0.00
[

i | 3539 [ 6267 | 1.73 | 021 | 0.00 k| 1311 | 6881 | 1549 | 259 | 0.00

g | 757[9193| 050 0.00 | 0.00 wok | 1303|6396 [ 1768 | 532 | 0.00

¥ | 11.89 | 86.04 | 208 | 0.00 [ 0.00 sy | 562 |47.78 | 3592 | 1068 | 0.00

K H

so | 5371 | 4031 | 553 | 0.45 | 0.00 zm | 418|7643 | 1744 | 195 0.00
FIL#

75 | 766 | 8668 | 526 | 040 | 0.00 %W | 6518828 522| 0.00]| 0.00
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il i e S AT
S ——————————————————————————————————————————————
Wi 2. EKW 2006 ETRRETEN (8 513 H-8 A28 H) FRXERREMLLHIG X

K& | &8 | EH | B8 | T8 | ER K& |8 | EX | B | P8 | ER

(%) | (%) | (%) | (%) | (%) (%) | (%) | (%) | (%) | (%)

m | 0.00| 1441516 ]27.13 | 56.26 2% | 000 | 9.08 | 3901} 1939 | 3251

wd | 000 | 3.14 | 2422 | 1826 | 5439 mp | 000 62059222088 |13.71

e | 0.00 | 4.92|3097 | 18.09 | 46.02 FH | 0.00 | 1843 | 60.07 | 11.07 | 10.43
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s | 0.00 | 7147|2779 | 059 | 0.15 B | 012 [ 9460 | 351 | 1.58 [ 0.19
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