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T T OB+ K - COZMIC BT B BF%

B
BEAFKALER S X 7 AT K BIER & ¥ 1 L A DR ZHERED

% wk

Utilizing Remote Sensing and GIS for Environmental Studies
Dursun Zafer SEKER

sl At 7e s Y
UE—hEI U7 GISHEZ W ARREREORRZERE=2 1 7

SR EE
R X ORI O T v v T LA AR RE R A

2l JEAR
VEe— 75 —% LGIS%E W IRk ST (2 B4 B A8

e A
Mg M BB MR 2 55 f8 U 72 R A8l R v b U — 7 O AL AT

2 EBEX
W % 38 « @RS ISR T 5 Y — )L ORI R

WH fnss

H H 9% MRS HUIZ 6 1T D MR BN R & B 8 L 7o HUR BN FUE DRl
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3. 21 FEMRMR LHREE

Fepk 21 FEEEIC IS D TE BL AT e o Z — DRFFERRR 72 & DNZHFFEEENC S\ T, LTI,
(1) ZEOWIZEE, (2) ZHEOHEES) - tE27EH), (3) SEANER - FEFENIER, (4
m ERER I, DNRIREITT 5.

(1) HEDOHAME

MoI, BROHEONE LHEOMEISNT, K—Unb, FROSIIRIM - B
WOMEICBIRT 2HA T LSBT 5. e, B8 - RURE, FREICBI D NEEECYR
TEE), ARECEOMSEEIL, KHO (2) HAOHIEED - H2EHICH VD TRAT 5.

A AT S E D Y
e B REFIE ) BT o R Bz
HEZ HEEOA
oA BRI SE 55 B o sl sE

eIz vafd il
fEAAPRAEREAISE 0 B X R #

REA S B SE 57 B wRHER =t B (ESLERBIATZEAT)
KRz EIEER M
AGRENRERTSE 7 BT #H & R RR

eI EJI —BB

KB EAWIE 57 B H = z A
KR A [E BET T 50 B ®EBH Dursun Zafer Seker
DS AT 2850 P

NHIEEEEAT 7Y & % S HEiE
e RE FiE
g et iR EFE HX
HEZI% RE Fnds
il GIS W54y B By % YU

FUBOKEREL Y — X —HlR 7 v 77 LMEESR
HEH I B K
By % PN SS
By 2 )RR
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MRT—< : HMEBRORRBEIROBRRHEBDEN

i B HEERBEHMA EUHESRRSF B

K %: KE #2

HRAHAKE: FFE JEF-Dhital Deepa (KERFEAE) - /\X #—8 (REBEHEHARELVS—) .,
AR BA— (KEREE) - EHR £ REXSP) - MR # (BEREXP)

HRBHE: EF BE--EBX {KRE (REBEREHREEE2-)

FMAEREREIRD CO, 7 7 v 7 AR 72 BLNE, A RERMiApE & (Net ecosystem production: NEP)
DRERIELBEEHZP ST LT, —FH T FHAERRDO NEP OEBENIITL, Fx OKBEZELICER
T oL EHER L ﬁffﬁ%m%@%@mﬁﬁé’ﬂfx%ﬁftﬂ BRRTLEMES NS 57255, SHORE
BENCPED . e EAERROEEBEET D012, EHZ NEP ORRIMNAET) & 2 OERIZ OV
THEERWIIENLEEL 10D, 2072, Fox OMFFEETIX, WiRmOkx 22 A4 7OARER (FRIZ
T IE IR IERST IR & 23 NTEAK) (23T, IRSETEBR D ERE Y72 7 1 & A 2 R Ik L T\ 5,
LIFIZ, SRR 21 I DN O £ b D& 2T 5,

1. 20545058 % - BEL ﬁ#ﬁ_zﬁz#ka’o‘(#éi%%ﬂi)ﬁs(NEP)
EHER D NEP O EHIMEEY 2 51 5 72 DIZi%, AV

YOG D BRI & 3 00 S ﬁﬁéﬁnﬁxﬁ ' Icw”' ‘*-1

KT %M BUEE THIZEHNTA 720 AKFSE T 1986 e L

HETHR R SNV 11T AR L1oA0 20 ROy geicw 07 I

BT, WEEROWEE T, —ORMOBAM | l ‘

—WAFER (NPP) 1X5.2tC hatyr! GiRZBR<) T Above-

0. 251C ha'l yrl BH A G T A A T % Somass [~ 7 T

DRRFEAZEL S 41, 2.6 tC hat yri 3EsE Y % —& LT @os| 4.9

FEIC R S (1), FAE L7 20 AEAEMANEAR | cuo [ el

DAL T~ AREIERE VSO0, RERFEnTy T P —— '

B (RH) (1 4.91C halyrticiE L, MIROD U ¥ — % &K R aganic

LTh HHAH 7 — LK & b LT Lt @t | as |

S, R E LT, 205D NEP 1X0.9tC hatyr?

L. DTRCRROBIRC b -T2, ‘ _ o=
SUERA LR L TV DI OR 10 AT 53,03 (o b g o B R

IE BED A F v RN E D7 S BIARE b/ S s %ggfoimwké@73v7xétﬂ

DIZ, NEP (X~ A T A TRFEORHIR & HE I T

B, 20 FEEDEMS TIHBIA NPP OB LS T, IREOWILFIZZELT 5 2 ERNbhotz, —
77T, 60 FEAEDE LY A R TIEEHO NEP (X 2.1tChatyr! T, ANy LD &Hick&E <o TW
7oo BV A M TIZRH A 39tChatyrt EARFHE L W V7272 2 ENR—INTHHMN, mILHA K
@@ﬁNW@mé<cwmmﬁwﬂ\ﬁ%ﬁmummﬁbﬁw%fﬁﬁﬁﬁﬁiﬁimN@A@#
HRREV, WIREO RO NEP OREMAESEZ BRI 57-20121%, P IHEEOBREL | MR &
DO TFEOEEEIZ DOV T OFERIZRAFIENLETH 5,
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2. AXHPMHELBRICETHERRMEERE (NEP) DOLLE

BRAERERIZBIT D C0, 77 v 7 ZAOEMNE, ARERMAFERE (Net Ecosystem Production: NEP)
IR E LS BT L2 L AW LN L TE e, BIZIE. HAREERT D L RFEOWIEN D
FOHIIRICHA U 223, fEAE DR E L & bICRKBERIIERR G RIET 2, 0%, AN EERIZR 51280
TNEPIZEBRIZE S EENTWD, L LR, 20X D Z2AEIIHE S NEP OEER ED X 5 72
RFENEE 7 1 2R T2 OEREH SIS TVARY, 2 X A LI B AR OB EE DK
2002 5D THRY | REMBRFENRZ A T Th 2, BUFT 2% < DA NTAIT B RKE B S L T -
FHEINTEZ, ZOBH - %D A X NTAROEIC S RBEWEER 7 0 ZAOBEMER S HNTT
52 LiE, BRICKT DO REFELET 5 L THO TEETH S,

ABIF R CIITEE L BERIAR B (R IR AR S U7z 2 hilindl ((RER1E 745 H . BRIl 4 454, MERIARHVES
%) ICRWTARRMAER (NEP) &£ DRFHEERAZI LI Lz, AT 6 & [I#ERIC
REfET DAL RR (40 4E24E) & pblE L7z,

RO — IR AEPERIT 4.0TMg C ha™ yr' Th o7 (R 1), TNEAFX, HEARL LUHMIR &5
JIEEA. TNER 0.28, 2.53, 1.27Mg C ha! yr' 720 MEEAKICKBAEEENSKE NI L0350
MD, MEROEEED S B, TAVICLDY X —AEENTIEALEEZHOD TR, Szl
Z—D ) BAEMT 1.05 Mg C ha™! yr' B Siv Tz, THHEEMEKET 6.53Mg C ha™ yr' TH Y,
Z OWFITARMEL B A% 2. 65, HIEMAEY O F:(X 3.88 Mg C ha EHEE S N7z, L7=2i-> TG Y
B — Do GO T BIROUE R R EY O EIL 4.92 Mg C ha! yr! & 725, LEORERL D, 4
fin ko> NEP 13-0.85 Mg C ha & 720 | FHMERiE 7 FH - 4 FAEDAF NTHRITIRFEO BT & 72 -
TWe, ZOmFESEFERIT, MBI
0.23 Mg C ha DRFENEHINDL—F, &
HEITRFEZ I LT 2 (-1.09 Mg C ha
yr '), 40 AR NEP 13 4. 32 Mg C ha™ M—REES

= 1. 4 BRI ITHERERMAE EENEP)
4 &5 AR I ER AR

&= 0.28 7.03
NG e D LITHE A X AT
MR E RRFTIIRE L THEREL T 5 2 pic) 1.27 0.59
LERLTWG, AERICBTsRENYE B 407 7.88
FEIXZDIZE A ENAXTORBARE (4.08 HiEgge 6.53 6.83
Mg C ha! yr'!) IC2XBbDTHY, TR
RIFIRE 2.65 3.26

REITFEHEREICH D Z NI
(-0.03 Mg C ha' yr), —fRIcAXAT HEYTERS 4.92 (1.05) 3.57

MIZI T DHEEARIIMEDOEH & & b I HEERMAES

VYD, SRMERITHEREARIC L 54ER (NEP)

WD 2 —T7T, MiICHENZAFIZE D

PRIBVRIN « HRERS N L, NEP & #9004

LHEZEZBND,

-0.85 4.32

AVARADOEFIETUNY) I —D R REEZTRT.
BfI(E Mg Cha'yr.
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3. BRUMICEH T HHEDRF AL E Z RO LIEFRE O LLE

TR T AERRRMER O R E RENGE HO, ARRBEORFHELZEZ L L THERERTH D,
TP B (TR R & OBRME U L0 K& S BbT 5, BlZIE, BRREEEKRT 5 & LEEE
WEE L 1T — BRI 9~ 2 03, FHAE DRIV 10 FECREICEET S Z EAHE S TW5,
Z DOEACIIARS DFEIZ K DHEEDLEALRE T E D IR, K378 & OBRBEER DL OB A 21T
TWoEEZXLND, Lol kg ORI FEZNNT I T 2 HIEEIFUOREE & AR E BB 2K &
DERIZE < Dhro TV, Z 2 TARBIZEITE K% DI ENHBRE OB BLO R 70 5 5312 B THE
EHZRREZATO, THEMERERE~OFHOE W L5 EBEZHLNCT LI EZHNE L,

TR H T B R L T RBAMI LB L, 2 O—HAX 1998 AEICE Rk &7z, 0%, Bkt
2001 LT A FDHER S A, TRV ITEEIRIEB DR RREFH L TV D, ZHHAF ALK (CP) &RAK
FHAR (NF) (23T, 2004, 2005, 2008, 2009 4E|Z WP HEE 2 MAES Y (5-11 H) 12EH
16 H R OWE LTz, RIRFICHIE & HHK S 2 0IE Ui, SEKICEARREZ B a0, i B 1
d~ ZABHEE Lz, £72. 2004, 2005, 2009 4EICIFXC PIZBWT FEOM YR HEZBZ 20, T
N A~ AR LT, FE A A~ A% 2004 A2 ERY . JEY B g 2170, Hi EET S
TE DAL F~ ADENSHEE LTz,

2008 4E DI ILITEREL B E S C P T 82 A 200m 2, N F T 966 A 200m 2, FE& @ 2N T Eh 3. 4,
5.4 mTholz, THEMFUGEE IR FEHE 2R L, WIZCP XY NFRED o7, A/ HEEME
WL E-L8 L (¥ 2), CP T 2005 53K, 2009 E03E -7~ (6.5, 7.5 tC ha! yr 1), —
J5. NF Tl 2009 FEMMEL . 2008 4E2 @A - 72 (9.2, 11.0 tC hal yr ) , BREEERICHOWTIdH
R I L BICC P THEioTle, N A~ A MIREIINF T, Wibksy & bELHEMLE,
ZOHME (R E) BN
FIZRBWTE o7,

AR B ORE = D N

[ Cedar plantation
O Natural forest

FOHABCPEDREEL 10

TNz s, R, S

S A ARRERONE S

CHhot, WESLEA B g

SFIECPIZBNTEL, C g

RS2 USSP IS S §4

HFTHDHEVZD, LML, 5

THIPREEIICPEON £

FA@Enotz, 2O L 0

BB 0 K S 2004 2005 - 2008 2009
A~ AR ROEN L X 2. #EDORF AL (Cedar plantation) & RAEH
HERPIR A RE L TV D Z DHE = R4 (Natural forest) DR LIEFREDLEE.

LHEIRIEL TS,
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4 AEBOBRBNEMICH T HERRMEESE (NEP)

RO ZFRIEERFE (COo) ITALAREE DIE B LRRAER & U o 72 AR ZRZE R THIIN LT TV 5,
Z DRI COo YLD MDA HMEKIREAL D FERFINEZEZ BN TERY, 4K L b ZOHME>5<
ETREND FEARERIZ L D CO, DY EITRKTIT S5 C0 &D 1/4 775 1/3 18 £ 5035,
PRI AERESR D & I IRFENEFET D DINIREAHHETH 2,

Pk o> 5 B EJRARERIINR D OmEfEEZ O TEY | IBTEMNIC %@ﬁ xTHRICERTELLEE
AHNTWD, LnLans, BFARRIIERFEZEICR U CIHFEFICBUEIZSIS L, 00 DWINIFRIZ
HEHRIC 720155, TO COWITIRE, BokE, EHRREE %J\%Eﬁfﬂ%ﬂ (e ErhE ) |
LB EZT D, Thwz, TRHOERPKE —AERERMORFEN LA L5 FHE LTV D0
ZEET S Z LIXEHEETH D,

Z 2 CARMISE TITAREFRY FYE % FIV T 2007 4F & 2008 4200 2 FRRIC D72 0 s ~EHIZ B 1T 5
IRBIN K ZHEE LTz, Y NOREILS AICAEY ., TAD 9 ATk K E o7z, HHEFF (SR) & fi
Y OFRFE (RR) 13 HIE D 538 4 52 1T T HREIZE L, 42/ SR #13 2007 4£(Z 1121. 4 g, 2008 4£|Z 1213. 6
gC m?>THV., RREIZTZFNLNAT1.0 & 544.3 glm?> TH 72, RR @ SR IZxTHEEIL 33 705 T1%
@ﬁ%m@MJ;JﬁE%"‘ié%—%&ﬂ%%(wm 1% 2007 4E(Z 747. 5, 2008 4E{Z 770.1 gC m > T
B, WX AR (GL) 1X122.1 & 102.7gCm?, #EICL D RBMIGE (FI) 1328.2 & 25.6 ¢C

Zkﬁoﬁ@ﬁ@Aﬁ (DL) 13486 T/ E < 2007 412 1.5 B8 LN 2008 412 1.4 gCm? Th o7z,
NPP, SR, RR, GL, FI, DL Offiz & LI EHIORFEINTL (= NEP, X 3) ZHEET D &, 2007 42
1.7, 2008 H-1222.3 eCm 2 CTH o7z, LLEDFERMNS . ARAFFED L REHIZIB T, BIE D HUBE B
TCIE, AR —RKE D CO NI L TWAE Z ERH LN 7o T,

ﬂspheric carbon (g C m?; 2007, 2008)

[ ——————————————— ey

NEP =17,223 |

Photosynthesis
Respiration

L Soil____] 1 6L=1221,1027 I&—____ NPP =7475,7701 | 1 ________|
DL=15,14 HR = 650.4, 669.3

I\—i Fl =28.2, 25.6 }—‘
Soil CO, flux = 1121.4, 1213.6

RR =471.0, 544.3

3. UNEMICHEFHREDILIA— AT FETIL.
KENEERMD IS v I RETRT.
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BIRT—7  BHRESMRERMICE TS FOEEEE

T B: WEEERMREM IEEHENRS T HEHR
K %: #A F§
WEBHE . FEFHEHER BHRYISVILE

ERILUFEOR B IREIRETIB SR T I~ VHEARRAN R > TN DL Z OERLEA AR IR k238
BENTWDD, BRI FAMESE e B33 ST ®), BRI T I~ 0T 1 /N7
EOBIARIMRAL, BIKEOMEEZ 3213372 L TR o7z. L LR BEKEAZIEA D TORHR
VZIRL A L QU2 BIFAE ORI 3547 L CO D RTREMER B 0, BT TRID FA e & % BRI FEET
1E, ZNHOMEOFAENITFCE 5 EDOTEND-T=. 2008 FEOHFIHME Loodb Bk TR i
IR L, [FEE 10 HIZIZRA LTBIR EHER, B LA AREEDEANFED) DR FAE T LT-. ZiLIkE
B L CRRASOX D FAVEENTE 5 X 91T, 2009 4F 2 AICITARNE S (EAEWEELE) S8Ry~
TV usis (ARMEELZ HIETR 7 07 0 THIER) ERHEZETeI U, 0. 17Tha OBEFKHAIZISU TR Y $AU V5
EEUEBMEENY 7 7V USEBRERTE IR 25 L) 2otz 7ok, AL L CIBRWERE & OWE
ERESZ ENTERDSTOT, HENEIRY 7 7Y USRI AR L, FE0BEL U CAZEDEZEIC
ST %E L > TD.

2009 FEFEDFRANL, 2008 HLEITA Y FAVE FENE L7203, AV IHAOETE EDO L DI b TohEmD
ZEEBAMELIZHOT, £ 1ICHAERSER R~ T.

# 1 OFEN531T 2008 FERKFEDOR Y FANE TS DRIOMIKFEAZ R L TRY, AZXFPMELEL TS
DD, T I~ & T 77 2 OE D R\ IRAETE 5 72 Z L 35BS . ROA45313 2008 A
DHNEIFNE L TODLZOEEHE L, 2009 FEOHEIC 2 FEHOMAETEEZ LTERTHD. Th~Y ey T
T UNROEEENRTRL LFIRIZ, A RAFE, A=VIaA 7Y, FUsnfFa, H5=Y, ZIAA-NE,
HUTHAa, BEANE, 71, aFF, FaukwrIaIy, 7Y, a0 12 FHEIMOMER R
Do, THOEIMER 2T FEOFICIE, A RAY, a<wY ¥, hUIH A3, eANFREDL)
ICHARDOYERERENRET DL MENEGEENTWD—FHT, hT7~Y, 7V, arTLtunsizfiift
GENTCN Fo, MDD~ AFTRAOELE LT, KFETHD A~ I A 73 HEmICH
7.

LD EZA 1 EIOAY FNTH:AREROMAENEINICEE T2 (BA7RRBICRS) L1335 212003,
KON L > TEEREFIIEIE LTS BEAICSH 2 LHEETE 5. 512, 1 HERH D OB,
XD FAWETEEE) 14. 9 FEIZ S 7o DITR L, XD FAVEZIE 18,6 FEIZ/R Y, AEZERIEE W O BLE B BXID
AN HSRE ORI — T EDOIRE R > TV D LB X HND. —HOBAFECIMSFEOR AT Hi
HHDD, A FNNOUERZ e TAUXT B~ 0T A1 NI EORGRETNED L, o THIFAEDOREN
HIML TSNS D728, XD FAWIT L 0 B O A3 BRI 7= BRI 28 b U T 7 < ATREMEDS
BHDHEEBEZTND. 2009 HLEHFKIIAN Y A2 T hE L TV D DT, 2010 AL B REATIEZ 25 L, Bk
HAHAEDZALEZAS NI L TWE TN EEZ TS
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BRT—< : BEVICEHREFM. EVNRELEERMORSR

R : HEERHREM HEEEHRST HiR

K& : |l ==

HEAPMEE : BHF E— (CHEVREE) - BE BA (EHEFLREHARZBEL 2 —) - B
1 FH (EERBERMHARELS—) - 2H B (BXRFHAREEREE)

MEBHE : AEF B—-FH EF- = B - Meherun Naher - #F #&75 - B Imsk -
BEH

1. WMEMSERIEREN

WMAMWHDOA o _ U —ZMER L, BIREREOEBER L 75 & & LICMEMEBIEEIR
ELTHEE - RIFTHZ A HBE LI REBEMIZEAT R BB ZE B A T O EICEB T 2 MAEM D%
BRUEIRAT & A > R DY =T = R=ZDWE ] Tu V=7 FBITLMETH O | T 19 FE
IVBE L, KREEREKEETHD, K7z s MIARKRE., BRE., BROF—205
o THEY, YHFRBIZRRETFT —LOHOIIEEEAZH Y L T\WD, JIFEEP. FIZ Pythium
BEICER L CHIEZ B 272> -, Pythium JEE XM EEE, BimEE., BaEEH 50
FEARE & LT TER Y, WA, WI-IHEAK, BEPIZIAS /LTS, LarLL, %
XEHHICA R T 2R EICRON TR, ARERRRPICARTAIAREZ S5 LT
i A e AR A A

AREET, ZHETICWHIRE CTh 2 LW EFRI - AL, W Ch 5 IR ER - A H 5O
KBLXOEEN D DEES N 1,044 EEOREZHED 7=, ZOFER, FIFL-ALSTE S O #H R IX
HARBEM LB L ORLEME 72 a5 228, WR-AHENOOFEKITH RKFER 2 fil
FORGHME 16 2 FT 0 FEICHEIN., HAEICEBIT 2B LMo BRERRPIZEIT
HARABHEOEMEWO THL N LTz, ZEMEEZKET S E, dLX V., BEX VKOG
BN, ZHEEICEATWE, £, SEEEKO FICIZIEREBROREKE CTH > TH Y
WCREER S 2EHELH Y, ARBETF COREDBFEEABEOABEZH LN LT,

2. REMERRICERTIMEMDOEELZDRE

U 7 VH A I PCR 5% B R U BRELHVE 0 D OMAW IZE A L. BB L& T L~ 2%t ik
L7ZRERNZ K> TSN 6 AWM., xR, MEE, v T UiEnE, $RETHE,
WREBE T, A ¥ CAREOERFMEITO, FR20FELVED TWDIHIETH D,

(1) U7 nHALPCRHTZ A ~— i M M7l

TE R = L ENirSE s 1. MEREnosZiB 7. @BEICE & L ToOShewanella/® 5 16S rRNAE
{57, BREEE T apsAiE s 1. FRERIE T EASIAEAS . A ¥ VAEREmMCerABE 2% —7 v b
ELT6RED T T A ~—0Y T H A LAPCRIZFIHFIBETH D Z & NHEND BTz,

(2) UT KA LPCRIZKDEMADREDRE R O 5

WEEERE LT I7A~— 2 MATEFIIMBEO T I A~ —I2 X2V T V2 A4 LPCRIZKD
A RETRE ORI E R OREE N TE T,

(3) UT &AL PCRICKDKEFEHI AR 28 MAEMEEOE &

HFAK A TIETXTOMAEMRBIELREST 22 LA TEA, 140m H K TR ER,
RAL L e RNITTUVTEBEILRRAAL Y « T =T OHRMETETZ, 72, 210m H F/KTIT A

_1 9_



B UERE E RS TR TOMAMRBREONE N TE -, AEBRTO/BRITT I TOMEMDI
HIRE TR 20 EFEJR - NHEED U 7L X 4 LA PCR DFER LV EL oz, £/, AEBRTO
WS FITOERL 20 EE R T DO BIE LV b ELL BAEREOKRE IV bRV EEZ R L
oo TNHDOZ EEY, AEBROUERHEOERMENRENT,

(4) HuFARHORIRE I K TP O B

BERIER L OPCRIZ L 0 M T KRR 2 BRI 3 K OURE B O H &2 34 7= 23, il & # i
THZLIFITERDolc, TR RECINEHIIHK[EMFETERLTWVD, ZDD, &
TRETHAIM T AREHCIZIZEAEFEL TV RNVWEEZ BN,

3. PCRIZKAAFIEFREDBREEDRH

JEMOKPED T T 72 MK PEBUR 2 e 2 AR R FE] o [ F AL EED
TODORERE T T LOBE|] 7avc/ MIBE LTI To TWDIIETHD, 4T TR
T, ZEP L OER O 20 GE, i, mEEIC2cxd ERE~v=a27 1] %
ERR L., ZHEIEA L CKERICHEIE L. REREY R 74 Z2RE - BATH, Zhic
0, BERAEEC AT LAEERSIEDLILEZEELT S, YWRETIEZOFDOA F TN
B OMRHEMORBEZHEY LT,
(1) BHRERNT 7 A ~—D/FR
R T T 4 ~—F&FHC BT D4
HBMEREDOTZODOEKIZOWT,

M 123 451 23 45123 4 5

PCR E£ %
A TAKARA rTaq
B : FastStart Tag*

Phytophthora cactorum, P. nicotianae C : MightyAmp
BRI S OFEOIT%FEDEED D : KOD FX
L ) E :TITANIUM Tagq

V4 %17 - 7=, P.cactorum B L O P.
nicotianae (2> Tlk, ZEFJE i - . , B DNA

N e = - R Y s 1. 1ng/pL
B A FaAHKEKRD pEE T, A B C 2. 100 pg / uL
WHB AN ZR D LIk > THO M 1 2 3 45 1 2 3 4 5NANBNCNDNE 3. 10pg/uL
= = . Y 4. 1lpg/pL
[F]E & 1T - 72, & DO fE R P. cactorum 5 1001/ L

TIETERIV pEEZZITZ16
R 6 Ekk, JbiE 25 O 5 FEHiEH
5 E R [EFE CTdH - 7=, P. nicotianae
TIEIRBRBR»O 3L X T 72 2 Wk
1 EER, EEERDO 8T 8
HRDNFIFE T o 72, YHFIERET
DEIRZ & O TS AT -8 LD R
% P. cactorum 31 ##£k. P. nicotianae B 1PCRERNEREEES I URHBREICRETZE
69 FAR A FEE LT-, IEFEIZ DOV T

X, AT U X OERET Sl TH D CBS BLOKED U 7 4 V=7 RZLDOER#H =
L7 varyIEnEn 10, G20 EkZ®A L7z, E7o. IEEM L ZEKRIC OV T
HEMRREICH WD 72O E K DNA ZHiH L7=, P.nicotianae (2 >W\W T, MYHBEEFE»E LTV
TIA IR RSN A LN ®, Hi72IC (DNA ITS fElk L v R R L Bbnd 77 4
~—Z R L, BREARER, BENIC1IHOBR TS ~— 42 ETX -, ST AR
DT ITA—DHESNTNWIEZDOT, KT T4 ~— L RFRMEZEK L, TO/RBE, A7 74

D E NC
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=l INETCOREDO LD LV FFRMEFIZBNTENL TS Z RPN ER ST, PCROD
72O E M DNA SRR 2Rk 5720, 5HOMETHE L L Z A, FastStart Taq (2 v
VA HAT T ) AT 47 AR EROLBEEDERE N EHLNE R 5T, PCREMFTIET =
— VU TREZ6S5CICTHZE T RHAENGED . Z2OFGNT =— U U ZIREIZBN TS,
1pg DEKRDNA ETHRIHTEZAZ EBRHLNE RS T,

(2) JRIREETE G L HED & ok H E AT o B 5%

MBS CR%E L7z DNA i EORER O —> L LT, i L 72 DNA OHfiE RV 2 & 23
Holo, i L7 DNAIZIZZ < O PCRIAFEMWENZENTHE Y, DNAIHA R P& TH Z
NOHHENEZRORS ZERMETHD, £ T, AT DNA OB Tl O i
{b% > K T& % OneStep PCR Inhibitor Removal Kit (Zymo Research), GENECLEAN SPIN Kit
(Q-Biogene), MagExtractor Plant Genome Kit (TOYOBO) % L. #h &k L7=, £7-. DNA
HMHORGZEOBRME ERFFIZITI DR T 4 7arbe— b LTRRE2="N—H LT
7 A ~— & P.nicotianae DR T T A v —IC XD~V F T L v 7 APCR ZR AT, & DFER,
DNA #ifLiEDE VI L 0 BEE O 2 EME, 2hR 2872V . MagExtractor Plant Genome Kit 23 &7
TWADZ EBRB BT/ -7, F£72. MagExtractor Plant Genome Kit Z & A4 2% Z L2k b | ¢
ROTGETIILETH >72 DNA HHOKEEETOA Y T a) =it TR2E< 2 &
MTE, ANEDOFRINTE T,

M 123456 12345612345 6\NM

FRME L ¢ 3

X2
FER 1 1, 2
FEEr2: 3, 4
EEE 3 56

X2 LIEM S L= DNA O #fi1k kA Phytophthora nicotianae D& H (C R X T 82 £
X PCRITARIKEEER 7 A ~—LFER/RE ST ~—%2H v TF T L v 7 APCRIC
Yo, RREA T T4~ —OHIBEOFEIZL Y MEOREEZHET 5,

IHic, vAF Sy 7 A PCRICEY, DNA I OREHIE & P nicotianae O i % [F)
FEIZATH 2 MW TX 5 PCREMFEZH LML,

EHMEZ BT 27O TER X %A Sz P nicotianae ® N T8+ (8RB L OAE
BERoOABRGBRTLEEEDbN S TEEZHW R ZRA AL EZA, Mo +8ENLLH P
nicotianae DR T 72,
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4. BERAKSEUBRREERBEICERT ZEMBRL Ayt BEOBER

Pythium BEIZ L M FIL, BROMEAEE~OBEEEO L XIZ L vy, TR AEFES
FRELR & 72> TV D, T, RBEO IR TlEE 7 2k UKEBAS Y9 2 W9 95 Bk
OFENRHY, —HBIEPIRAT D Lk RERICEEIZIANY , ZReEEL LT LI
BERLTWD, LeBno T, RBEICK2WEBRTIX., MomREE LI REEEBILET
T ZORIIZEBT 5 Pythium JBHE ORGSR A RKE L. ORGSR 42 El+ 2 2 & 2 E
EThd, LL, Pythium BEOAERMFEIZD 72, BEAEBGUNTOAREBITIZEA
STy, 22T, AR TITRARKO —D2LZEZX N EEMKICERL, &
PE N a% AN ZE B3 2 AE 99 i E Pythium B OERR ZHED T 5,

AL S K HIBUZ B W CTHAK 2 7 Al KON 3 » Fr O &85 » Fr, & H KK
BWTHAK 2 7T, BUHARIE X 16 7 FTOAEH 18 # i b AKEZRIRL, ZEHLIVWIT I~
Z MWDo K0 Pythium J& 2 40 B L7z, B)IHK IS CIX 156 BERA Bt S . 2
LOEHIIARTEEEHEAZDL LIECTHL Z L 2W LN Lz, 70, & HAKMIE TIX 119
FEN DS, R4 AL 2B THLZ AL LE, ZRHDFED S L, P
arrhenomanes, P. dissotocum, P. graminicola, P. helicoides, P. myriotylum {3/ N7 %A F~ k.
AXDOMNNITIHREMEZ R LT, 26 OO S0 2 25 &8I K gD HKE X O
TlX P. arrhenomanes & P. helicoides, ‘= H H /K Hidik o H /K Tl P. dissotocum, P. graminicola, P.
helicoides. [A]ZEFE fiis% C i P. arrhenomanes LAt D 4 TN Bt S 7=, DLEDRERNS ., BEH
K AFNZITHED IR L Pythium JBE AR L TR, MAKOFAICE+SREENLETH L Z
EMEZ BT,

5. Pythium$ & Phytophthora BE DN EIZEET 5%

7 B B S X OVE LR Iz B W TR IEIR 278 L TV 5 & 7 O ) 5 Phytophthora J& B 23 7 ff &
Nz, WEEERRIIEROEEN OB E S X N, £ 2T, RN RZITERORE & kL
SOICFEMICH RS & & HIZ 6D DNA IR Z X SR & LTy R RHT 21T o 72, & DFE S,
HETHDZENHLMNT/RY . AKFE% P chrysanthemum & 4 17 Hifl & L CRi# L 7=,

Ta v A OREB R Z 5| & # Z 9 Pythium zingiberis I% P. myriotylum & JZ 8826 8 TRLT W
bo RED, ZHMEL SN TWD P.myriotylum TH AN E 9 NIRRT K42 &2 2% L CTEE
Thd, TIT, ZHELEGIIEHRORZIEKRAERAWTHEOREZFEMICEKET 2 L &
12, Pythium BE IC B W CTREZ B9 5 721 — %Il v T 5 rDNA ITS 8 o Hh 5L B A1
AU LT, 61T, Rfd D WILEREE L~ TOMRB] A AR 72 RAPD-PCR (25 < 43+ %
MM 21T - 7=, T OFER, BB L O r DNA ITS fEIK O A SIS 138 TE 2o 7z,
AR TR, BIADERDN D D H OO P zingiberis & P. myriotylum @ 7L — 7250 B
2o LA EODOFER 5, P.zingiberis I% P. myriotylum ® —Z#HETH 5 &L E 2 bz,

6. BifiMERS S UVEMRRES —ER

6 WFFEHEBE OBFIE BAE N 8 4 & x4 L, Pythium BE OFREBIZE, BREV V7 ANLO
DNA filifi{%, PCRIC L IR EZKIIEFEOWMMEZIT o712, £/, LR 3O T r =2 Fofh
2 1 WFZEREBA M SIKIED & o 72 4 BRRIC S W CHIEESIC K S B S REZ 1T - 72, 4 WF3ekk
Bzt L. Pythium 3 X O Phytophthora J& & & &7t 13 Btk & 4558 L 7=,
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PET—7 : KARBEHMOELERNEICHAT SR/AEHRR

211 B : EEZERMERM HLEEEWRESF £EHE
K % A FHE

AFRHRE: €8 NX-EH BE - H#F KB (KEERE#E)
MEBRHNE : KL B - FEF AF (BRREEHREAHR)
RGN - LY LEEAR

REITBEZEAL-MBRERICE TH5RIEROBEER

20071 EDORE U ¥ —HEFE S BT, 7T —AXLHa THERZORKIETIEE L TOMRBKEM
X LEREMYOELEICHAT 2 BHAEOMK 2B L, 22Tk, REEZEALLE
REIC L DMAEREZXD Z 2 BNICER LR EOBHFHEL WD, RLEORBEH
Lix, REoOWAIEOT-OMEZEE, KEROBRKEZBEAI TR O EH L% 2002
FEI0AMNLEBL TWD, £/, MELEMICHER L% - B2 50k E LEO AR OE
FRBRX T, HAEHOBEENENR TS ZENLERBTH D A A FOEM L - %25
LT, BEfEEMBMEOBHEELERT D EHCRFERNOEBZILET LI ELHEMELE
T A2 L LTV D, 2B, Bkt E 13 2003 £ 10 A2, FME 13X 2004 4E 5 HI2FEE L TW 5,
FAERIT ALK & b/ EfEzE | mIC LEERRE TR E 5 KOO0 E L, MAEOHER
WO CHRET 22t Lie, 2B, ZZCIHRKOAZER L-Z#HEX 4 i) OT=
A2 T RERIZONWTHET 5,

FHALROEBTHEOWHEB IR -1 1A D LD, M LEEQDIZIFTYIIAY I T - vaE
eV E 20 MORAKENHER I NI, TDE L ORITKEARDIRKEK b OB FHEE
THROEAFEFICHEEL TS, 72, AAFEFOKEES XD OB b i T34
LHRHIN, SHLICYWBOLNTET AV TY e awr XY« R=XFRaxy
BbAAFRICEDWEZHIT TEBETET, TOHEDELNRBO OGN, EBFTHEORENZEA
IZOWTIEM-1IZRT B0 Th b,

AKX (5 X) TOR
AFEETIR AT 70

. y y =-25.187Ln(x) + 57.895

e & ook, LR 01 R#=0.9969 y =-3.25x +21.85x +9.15
—HEEML=%, £AFH 50 R2=09904
DBERITE-> T LT 40
W<, ZTDOZ EiFFE-1 i)

. E 30
Mo HH LN I DI, ¥ 0l —— £ ETEY
HA 2F 77 D 58 N AR AR R0 ) y =-16.234Ln(x) +30.8 2004%;
PEB RO R RS [ Re=08102 -
HERIZENLTWD, 0 ] . ) . ) . 4 . 5 —¥— 2007 %4

Z OB AR .

BV, HilEAED T S — RIL R RE

PRIRSYON: - Walks; CiTEity: ¥/
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Yl Ens, 7 I XFT - b -1 ERKROBHBELELZHAL

J X ENOE B A AT D D LN, ETHAROBIEDLE
MEAE T R 720, %{Eﬁ?g zu:]:ip 201555 ZUI::I’:iiE 2u|fi£
SOED * * * *
aFTYA * * * *
SRV T T > T
2. RILBROEE L TEERDEOE R v e T | =
AHFID * * * *
for S e o L * * * *

A BB TIERTR O+ - G X 0 2o/t T+ =
E, B ARAFKIEE KIS LOE L - T T T e+ T
22X BEEE K ERE L, A% R e e+
BErE=ZU LI LTS (BH-1~5H e T T

LA AT O 2 HEFE L= B X X RSP -

GRFEM% 7272 B ICHBHE) LA X X (B e T
%, |RICCTRAEELBEEE) & CORF ey |+
SRIC OV TIE, HERR S P 00 A5 (X P 35 Sy .

OB RIS 1] C 00 R 3 5 0 47 T IERR D B msagaas ]+ |
nim otz (p>0.05). [FAEROEIRA O S
SHIZHENTHABIE (p>0.05), L s :
LZ0B%OEBTREBICBV T, REgo %;? E
R A PRV AE RIS ENAE T TV D, Azl *

% Z TRALRABRBA4E 6 % @ 2009 & 10 ey *
AIZA AR OFHEX, KiFxXELOR e * * *
it E 72 LIXIC W T, R 0 IR EE & ANt/ A * : :
T O HERE B & OB B R L, ok 3 I

- AR 1k X P D - A B A :
PEHETH L L, H oMY 2By =
B R DR B R b L ZaE =
THEM L, £, HBKELTEL 2K =vemray :

72 L7 b b b PREBOR RE 0 ki T zAng s | =
B HIK A 6 L HERORH 2 R L7 Lok r | =

HER U7 HHERRH T, YA TERC A TR 0 IR RFEor 1
Wiz BT, AR X OMIRDR AT D 20 em E LUBEOSE y
THEWR -7 (0.2X0.2X0.5m) , FH L Py .
MR EZBEP LB, UHEICEDY v .
100ce 5 KA 2 HR L=, 7ds, MK % S F2 I .
Gite 4 LFLIKFEIC b Hi S S ORUB AR ER L Ty .
TW5, P E -

AWRERITE2 TR LT, BICAB LD = .
2 H 3 D B A B L B B 1 E 0 e .
FABIREAR AS 2 DL, Hb b3 o4l A B AR E— =

EERB LT O BN S I
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NHLTe, £, RX (REDOHORMHIX) OFHYEITHRIX 2 TEVWMELZRLTEH D
O, BEJKETIFIEI~ANRETH-oTmbDOLHLEIND, DX, HPWE L LB OME
BEOBBRAEX-2IZR LA, AR L2 A XX OFMIFH OV, RRLEEFORFICHT
S THIBME Z T o2 T, BRERTIZBITARFBEOEETENBLLIHEAZ R LT & H
fiEsnb,

Z—2. RIL6FERDELEDNEBL TIZREHDE

WA E 54 B 5 2 B (H20.7)
A (wt%) 12 E2kE ED=E
" (H21.10) [ EEw | BHRE | EE8 | BHE | (n*/
X1 (m) (%) (m) (%) m?) %2
El-E 3.7 0.0
W [WBE2] 9.6 0.0
B |[HEES3 3.3 0.0
R |#BK4| 33 0.0
WNEE5| 2.8 0.0
2 S1 3.6 0.90 50.0 0.5
23 2 S2 4.0 1.20 60.0 0.7
&L S3 3.3 0.35 20.0 0.1
B = sS4 5.0 0.95 62.5 0.6
S5 4.2 0.35 40.0 0.1
2 Al 71 1.40 90.0 1.3
ﬁx A2 6.8 1.40 80.0 1.1
&L A3 5.2 1.90 50.0 1.0
B A4 3.1 1.00 50.0 0.5
A5 3.0 1.80 40.0 0.7
% i 8.6 3.00 100.0 0.60 20.0 3.1
Bt I 8.9 2.00 100.0 1.00 30.0 23
X+ iy 8.9 1.70 70.0 1.2
" N 74 1.50 90.0 1.4
v 8.0 1.50 90.0 1.4
BD*x 1LV 20FHAKEXHICHELT:
10.0 .
g Y
8.0 @
B0 y=2.29x+3.36
g 7{ R%=0.7245
% 10 0 * HEX
- A A B RREEEER
20 A ARFREFERX
o R+ +iEK%X
00 [l [l [l [l [l [l [l

-05 00 05 1.0 15 20 25 3.0 3.5
A ESEEE (n°/n?)

H-2. BEQOHBICHESIEDORRMELEL
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BEE-1. &t - BH%EARX (EH5 2004 £, 2006 &£, 2007 £0 9 A E£4)])

FE-4 TENEAEMER (Eh5, KL - BRHEEAR, XL - AAFUBEERELV
R - AXRFXEFHEXT 2008 F£ 7 A LAICHBERI
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ART—< : EPEBERF L) T— UL UTIC & SHBMEERBEEDAZA

7} B HEEERHELMN HEEEBEEHRS T SR

K % : HE 48

HEMRE: FH -7 B (REEHEHREU 2 - kHF § (EERRAERE),
=X BF ELREWRR REEREFR 2 — - EERENRIFEERD),
LR SRR - AR B (BBKH) - Bl # dbimEXRE)

HREHE . KE Bz (EERERESE) - il BF - a5k 808 (ERHIRREmERR
INR 18 (BFEAAZ) - John D. Tenhunen (/34 OA FXZ) - Yowhan Son (BREERZE)

FHAEAE BRI 0 Er ClE, FEEDCA R, PP, 781, GRER EOAR - AL PaReE S, SR
RSO 72 & OFSRESFIVRFED L S B RE ) 7 B RICERTHZ L1280, (1) ZBHERERD
IREEWUL « i BDAREF A B = X LD, BEIOY 2) VE— b2y 72k D8 F v/ B —D)
B REPES I OBITFEORR S LOME L Z A0 BFEE LT D, 4k 21 A O =B /RFFERERITLL T D
WY ThD, 728 206 OMFRIT AARRBIAERR TRy NV —2 JALTER RRHAR CO, 7 7 v 7 ZBHHIxR ~ k
T —7 JapanFlux SEoEHERFFEIEE), do L OVERSILFEWIZE (HHiE7 +—3 1 MEE=mRERss, bk,
TERRECO=/ 1 1A MR O—HE L THEMNT B,

1. AEHEELEBMOMERE K UMY OEZELSRFEOZHE - 28

VSEIRIER AR OR I RITIE A2 B L7 LIS, REGRIFOERIC LY KX IRp AR 2 7
FZEBMBRTONG, ZOL D R - FEBOMRO DI, ARV RS Th B, &
WFECI, IRATEEIESERANT S50 DATEATS K ORI 8O ATRISIED FEIEH) & £ DY
EWINCT Bz, I - FRARRFIBRIA IO CO BT A | CREETILEE RIS
IZFBNT, RO ChH D I AT TBROF 7 G ke LC, EREOD A RAE (Amax, Vemax) ,
REPGERE, 7 ma 7 4 )V E R E R T 6 FERIChIZ Y IE Lz, £/, WROESHETHD
A (D) N T BIREORER 57,

IRF T, B H e oNFRCEED 2—-3 Bt 6 ATHRND TR) ICREAMIG L, BER, AT
TR, H 0 NFE AR ARAEN 5 L, 20 R, 35 8 ORI L=
HIXENZRIC Lo TRES B 25T

7= (1) . Vemax X SPAD fif (7 mm” SX+5 Firhos
S VE RO & ORIITE R ® 70— 3% |

b —— 2006

bz, —F, 7AW, BiEENLEK
D (LS 1Tz, 6 A b HaiNc
DNTTHTTZ 7038 CUAFEE) ZRIESHT, 6
A EANYAEEED Vemax I EEFEIEDR 1,72
TEolel3, ED%, BEFEETITOTMNS, 4
FFIETIIRE S BRL, 7 A FANCIRY4EE
DOEDEEER Flal>7-, S%ITZnso
FERER OB ELRIR & & b I TSt DTk |
HAC W THEH 2 TETh B, b
(EFHH, AITA) EER EER
1 {EEEEFEOFHEL
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2. FEADEIAARADEH - FEMOTHE v/ E—ORAREENIH1-5THE

EEEDSARAFERY, JOIRE, WEZR EOMRGEREEICKTT DAL CONERIIE, HEOmHE,
DFNAEAFT Do TS DEFVEREF A 7 0t 2 ERINTHERT 5 Z LIk, BEEAS—LTON
ARRAEFEDBRINESOZH « FRBOA D= A LEHENCTHZ ENTE D, AT —~TlE, 2003 15
mltA & (TKY) (S TRk C & 7o ERROBEFEARGRE )3 L O v/ B —D25EmfE g
FEFEEL LA OFFE L L FEE DT v/ B —ORICERAEER (GPP) DOFHIZ L L FABC L7267
WL BTNV 2 b—ia ARV L. (M2),

2003 472 2007 420D 5 7 FRICOT- H8HIT — & (EEDCARGEY), ARAOIEERFTE) 36 JOBMITOmM
L[EBNT —4 2T, FElERERTET /L NCAR-LSM (Bonan 1996) (2 & - CTHWEE &MY BT
L0 GPP % 1 R CRE L, H - H - A — LT E L=, TOREE, (U 5 AX5 6 Az
DOMGHEEOMEEECEREET] & LAl ORI (REEBAGRF & SEDOTZRENY « AR 72 R L) 13 GPP
FHIVEICBRE R e b b3 2 &,
(2) 8 A TAJ/E 10 H £ TOHELE - %
EHONARAES & LAl D2/ 4 —
YHID GPP AL L T-HT L,
Q) T /U THIREARDIARRRES I
RN RET D L kSt v ;i Vo
" —0D GPP % i KT 15%1F & KATHifh % e N e W B L y
LTLESZE, @) FIELIZERD e e kDK B L (GPP)]
FRTED LAL IIARRA~D WA A fli==> : i g
DOFTEEIEE L= 5720, Wi
D LAl 23EEZRY/ N SUVMREIZIE Y o
GPP x5 Z &, REVRINIZ,

ORI, BPEH, =%, &I 2R

HALXOBAEH,SHEE = Arh NS XF+50
ﬁﬁﬁfﬂaﬁ cué—;jm:;éé_éﬁs}az- ROKERURET] 1) =

BABBDTY

80

LAl {m® m®)
ol A e A B

'cma;
- A3
(=2 =]
g
o,
o W, a : %
Amax (umol m™ s7)

GPPcanopy‘ Oy
(molCO, m™ day')

B2 FMEr/ E—DREBEENOFHE
3. EEYE— bV I VT ERVHERY Y/ E—OREREEN & T OEHEOBRIFEDRI

FREVE— vy RV TEY) ICXDEERARERERNIC SOW TR - FrRE - BREEA R
Mg e FEINC Lo THOMNCTH Z L2 HE LT, BORBIECHMOKEES, WEO7 x / ay—
(L) EBRET —Z ORNEEREREET 57212, FEBNOREEEZ B L L-# FEIHIL 27 A

(Phenological Eyes Network; PEN) % oy TKYTHRAEAI-2003F 452009 DK - HRD /00—

LU=, I RO aksE 260 265 270 275 280 285 290 295 300 305 310 315 _ 320
TEHER b RS MR DM (9 9( 9 4 '
BOEROFHMES L0 n e 7 4 A
JABKEDEHIBIN 21T 7=, Zh
D ORER, EEEILEERBIZ I 5
EBTARCH o0 OSBRI & o
AR —4 (NDVI, EVI) E#k
BREPER (GPP) OxfInBItR, f#
BB X DRIEHIED S A I v

7 DIMEEZP BN LT, <9 9L Y A G99
G, ZRst, A, =69 M3 FHFv/ E—DiEYE— b YLy



BRT—<: KRIZETHAENORE LEANREICEAT SR

iy B: KRREWMEMMH KRBEHRSF HER
K % : BB W
ARHFEE: KE BR-KEF B - X BN (TFEH) - &5 #F (B WLBEH
FE BA (BERER @) -ZFH RZ (Y722 5828
MEBRHE : RE FF - PHF BH-%E ¥-Udh Bz (KERFS)
YA #hth - @06 R - BR RT (FEHFE)

SERR2IVAEFE OB RIEEN I F O 4 THB I KB & 5.

1. WEORARMDMANOREMERO-OOSEMLZTKHEHEICET IHR

IR EB o B /NI Cik, IR T &, B TRERTATRIAF—2Z T TEY,
ZOEFIE R T 2K OWE OPHLZ US> THFE - WENEISNLIZ R LITLIE
MOVRISNATWS., Z20HIC1E, TOFEE— 10O L5, KEMEBOEM L IZESOWEDE
KT 2FHH D7 7L, WL LHOREMAEOBERBEL o TWDHIENY THERL,
WES ORI TR BABE CHLREL 2V Sob Db, 20X ) RISV THE DR E & X
D121, TRV X—ORFTNETCESHEOMEOHE K AL SRV E D, ?ﬁ7k%i@@] Z il
BT 2 HERH D . GERD SR O —FROMEVE B AT S 2 OHLE B 2 B E L CitK & 2
TORBENPREINTWVDN, ZNETHDREEEZZET HITIEES> TR, @fﬁli%\{;.b
FETICBTOHEERO T XL F—RBENRPRRTWICHEEIATE TN RN LIZHD.

it

BEE—1 #BIKZRENZIEMNICESITEMAEHLEOEHF (2002FE8F817TH IR

FEOWHKHELROEAFMBILY L LR AREEICERIOvILBESHEHON-=ZERYAEE
o T8, AIFREERRN L TRICHTTORMICIE LR S LMMNF LA ER-BEINGI -F-EE R
bNbd. NITL-T, REFEFERKLY L THREMETIE, AIKETHALEMICELCTLWVZ EAERDELIKR
hobhhd GIKEZECEFRIOvIOBALNELZ>TEY, TOELYLHLEICEFEFN-TOVIIE &
E~DEREN S, EENTOLOLY HLEVBITHZ SN TIND). AREEOTEGRE T HHFEROERTIC
ENWE ZAIFERRKRETHAELL, TNTEULIARDHTNEAY HTIEFRKDOEBENDHIELT HDT
FAIRICITR K RANIMERT 5. CONTERIO VI HIRERIESN, ISR SN-BREETZA %
Ko-ERIIBEIE L THFEEMHhET e E R, BROIMIERE LTV, COKSLGFEERITHICIE,
TKOEBEHTRILX—HEEL EBITEMEGT T TUONENE S, AIRWSAFEICERRA LI R EINZ TEYIZHE
FBLTW ZEDATAIRTH ST, BERODIKHNET SKEBEEDORBAH BT SN,



Bz 0F, HAHE O X 5 RERPRIEROKBEETH > TH, TORMEIZESH RN DS
AICOHBHAEIZEN TV DHIZEE T, AW F CORERMEIC O VT, IWBEREO B GRS
INEWEA TR ETH LK R EICOWTRBIICHIESN TV DI EAENIELEAETHS.
ZIT, EENLERNLHEER CTHIHRAMHE IC O WT, 2o X o5 ek -
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Bt T—~ : Utilizing Remote Sensing and GIS for Environmental Studies

] B KRZEHMRBMA EERKRZEHMRASTF FEHR (2009.6.1~2010.3.31)
K 4 : Dursun Zafer Seker

During the period, using Remotely Sensed Data and GIS for the environmental studies were
considered and several related research topics were studied. Some of them are given as follows:

1. Determination and Control of Diffuse Pollutants arising from Watersheds

This study presents the estimated current diffuse pollution profile of one of the underpopulated
and less industrialized watersheds in Turkey. Aras watershed is located at the north-eastern part
of the country forming boundaries with Armenia, Iran and Georgia. The watershed is mostly a
mountainous area with significant agricultural activities in the valleys and it has not been yet
studied regarding diffuse pollutants so far by the scientists. The identification of diffuse
pollutants and data inventory stage is the fundamental part of integrated watershed management
studies. The sharing provinces and their areal contribution together with the prevailing land-use
activities are initially calculated and investigated. As it will be more understandable by the
decision makers, the diffuse pollutants arising from the watershed are estimated based on the
sharing provinces and corresponding districts in terms of various lans-use activities. In the
estimation of diffuse pollutants; the major factors to be determined are the areal values of each
land-use activity and the prevailing urban and rural population values. Diffuse loads arise mostly
from agricultural land, livestock breeding, forests, meadows & pasture, dumpsite leachate, septic
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tank effluents and through atmospheric deposition. Nitrogen and phosphorous are the two
nutrients by which diffuse loads are estimated. The paper refers to the distribution of these major
diffuse pollutants at each of the sharing provinces and at watershed scale; the major diffuse N
contribution is manure with 33% followed by rural run-off and run-off from meadows and
pasture with the equal share of 22%. Excess fertilizers add to diffuse N pollution by 12% whereas
the share of septic tank effluents is 3%. Unlike N loads, diffuse P loads arise from excess
commercial fertilizers by 49%, followed by manure with 30%. Rural run-off contribute with 18%
and the septic tank outflow has a 5% share. Besides presenting the current distribution of diffuse
nutrients in the watershed, the future expected loads for years 2028 and 2039 are also estimated.
The control actions are mainly considered for agricultural and livestock breeding activities. 30%
and 40% decrease in agricultural use of commercial and natural fertilizers are proposed for the
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respective years through the stepwise application of ecological agriculture and animal breeding.
Another control measure proposed depends on the installation of sanitary landfills and
constructing more sewer systems to both urban and rural sites. The basic aim of this study is to
put forth a guideline for identification of diffuse sources of pollutants which will be followed in
determining such loads in the developing countries.

2. Analysis of Phytoplankton Distribution at the South-western Coast of
Istanbul Utilizing GIS

Marmara Sea, located between the European and Asian continents, is an important aquatic
ecosystem for Turkey. Together with the Bosporus and the Dardanelles, it forms the Turkish
Strait System that is an internationally important waterway. From the ecological viewpoint
Marmara Sea is under high stress because of the municipal, industrial and agricultural sources of
pollution as well as the intensive maritime activities and is at risk of extensive environmental
deterioration because of eutrophication. The mostly populated districts of Istanbul are located at
the coastal areas of the Marmara Sea. In this study, chlorophyll-a and phytoplankton were
monitored at the south western coast of Istanbul. Phytoplankton were analysed quantitatively. In
general, Bacillariophyceae were found to be dominant in all the monitoring stations.
Cyanophyceae ve Dinophyceae abundance has increased in Spring. Seasonal variation in
phytoplankton succession was found to be related to temperature. In this study, besides from
bloom forming Gymnodinium spp. as Dinoflagellate member other Dinoflagellates
(Prorocentrum micans and Ceratium furca) were observed as Harmful Algal Bloom forming
species. All the results that were obtained by data analysis were visualized using Geographical
Information System (GIS) as an initial effort to develop a local phytoplanktonic species atlas
which will be important for environmental management.

B BACILLARIOPHYCEAE  ® CYANOPHYCEAE m DINOFHYCEAE @ EUGLENOPHYCEAE
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3. Public Awaraness of Marine Pollution in Istanbul

In this study, two districts of Istanbul, the most crowded city of Turkey, were selected to
determine the public consciousness on marine pollution by utilizing a specifically designed
questionnaire that consisting 30 questions prepared by means of Geographical Information
Systems (GIS). The questionnaire was randomly distributed at two districts in some preselected
institutions and at various centers of these districts. The filled forms were graded and different
queries and mappings were conducted and further displayed via GIS for each district utilizing the
evaluations and the relationship between the public consciousnesses on marine pollution, age and
education levels were displayed. The findings indicated that consciousness level and public
awareness related to environmental issues like marine pollution increased parallel to education
level.
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Consciousness level is a measurement of a person's awareness and responsiveness related to
environment. The public awareness and corresponding consciousness level on marine pollution
and water culture varies in different societies. It should be determined and displayed using
conventional surveys, modern analysis and visualization tools such as Geographic Information
Systems (GIS). In this context, GIS with its efficient, procreative structure and ability to reach
people with its visualization opportunities, is accepted as one of the best and reliable analysis
methods. It is a system that acquires and re-evaluates the information and records of the related
environment. Depending on the standards, it determines the areas belonging to the questioned
environment texture, finds the relation between data-sheets on this texture, analyzes the location

_4]_



data, helps the application focused models that evaluates the alternatives causing environmental
effect to choose the related data, and provides visualization of the questioned location.

4. Investigation of Heat Islands in Megacities by means of Remotely Sensed Data: A Case
Study of Istanbul

Thermal infrared of the satellite sensor images are widely used for assessing the thermal urban
environment as well as for defining urban heat islands (UHI) in densely urbanized areas. In this
study, the relationship between urban growth and urban heat islands in the megacity of Istanbul
was investigated using Landsat 5 TM satellite sensor data and long term temperature data
obtained from meteorological stations within and around the city of Istanbul. Using thermal band
of Landsat images the spatial distribution of the warmer surfaces within the urban environment is
identified and related to urban surface characteristics and land use were analyzed. In the study,
three Landsat satellite sensor imageries obtained 25 September1987, 18 July 1997 and 28 June
2007 were used. UHI boundaries were extracted from the classified thermal band of these
satellite images.

Images were also classified to define more effectively the link between radiances, land surface
temperatures and land use characteristics especially urban boundaries. Major finding is that
expansion of urban areas in Istanbul lead growth in thermal radiation of land surface in highly
dense areas. This is mainly due to unplanned and unorganized rapid urbanization in last three
decades.
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