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2. EFREBER:, LA 1000495 3. PEBHARM R =R AABE, P 110866)

TR BT R RO T WA A = B FEER N o A SO 2 2% 500 T 3 e A BT 52
6 3 MR A8 K TR 56 B0 PEAl T APSIM- Cotton #5584 (19 38 FH M, AR H5 CMIP6 A 455 AR 4L 1)
SSP1-2.6.SSP3-7.0 il SSP5-8.5 & 3 fil Je Bk £ 2 5 A2 R 1 R AR AL BG4, 40 #7177 2021—
2090 4 SPEI-3 T S48 B AU AR AL AFE , #5171 A1 APSIM-Cotton A BRI T % % CO, AR R FAY
G T EXTHEAE RIS, 25 32 1] : APSIM-Cotton B 75 BEAS Vi BRI L4 2% 51| 7 30 H 34541
THIX A A R A AR A s AR AT b X S B B i T 2 & A AR I S 14
HRHIE s R T 5% S8 167 5 F %, SSP1-2.6 . SSP3-7.0 Fil SSP5-8.5 45 3 FHEml 1 5 F , ™
TR T 555 2021—2050 4EHR AL 77 48 1961—1990 4 43 51 F B 28.0% . 29.6% F132.1% ,
2061—2090 4ERFAE AT S 31.5% . 33.1%F135.7% , ££ SSP3-7.0 1 SSP5-8.5 1% 5t F , ik %
TS5 2061—2090 £EHFE =143 B T B 41.3% 1 54.2% ; CO. M B T T 4R g A P, Tk
FH 14.9%~25.0% , (A KT 750 pmol/mol LA _FINF, K A5 5 72 1 B AN A s 8

KR AL TF il e i ; APSIM ; CMIP 6 M =24t 25 28 3 iR A2
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R AL . RRCERUKAGEI BT, YA KA I R R e
BEGIRE AN, fFT2a T, BSRNTYREEE TRHS0%, HRILTE. 5
HORMZE S HOR A A AN FRE TR, g m = w (IR H R0 % B 35
Tk D[RR K G4 75% T B2 40%HT, 75 29 T B 20%~60%"""'; 44 & W1 N I
HEIR D 25%~T5%HF, KL= S FEAK 17.1%~55.8%""", WA HF5E 00 Y T 5l &k A= 7E
ANFIR AT AR, XA = B IR K/ MR 225, IR SZ T R e 84 ™
HIIRL60%; TR AR 200, AL BRI 25%~35%""",
AR, BFFE N BB G BRSOk, S5 A VE AR LR X s S A B R A A6 7 1
AT, 27 TR e T AR . R AR A PR S X E Y A R Y R
M, HsaR T LA 32 G B R 45 W] 22 5 I S e T G R RO A B, B ATAETE
A7 XS R AR AR AE A P08 5 TS 2 132 R ™, Ak aT 26 A B T AR IR R
IKAEAAFTE BE R XS 22 52, AP PRI . A B LS s RS AL %) = o 4 e, TifE
TRAHIE AR . SR FEAK LU D AU 4 s XA AL = b B R R ), BbAh, COLMREE T iy Xt
RAAE ™= f LA B, (H CO, I REASE FH [RIAE PR b DX 5522427, AR TR AN K 28 1k
SR AL 7= 1 4 R M 25 0] REAIRTY COL MR T i 1) Bk ™

1 DA AE I b DR AL R RS B AR SR A /b, A . ISR OC[E B g Ry i
Z, P BV AR et s AR AL AL = R R A ST AR A . H AT R I T ()R g0 4
P, TR T JREERE I M AR HEER Y KA B M RS X 2%
SISEITHAR AL = R A, (BAE BRI K = T, BomAEH %k, 5140
SREANFEM TP ARAE A PN . H, R SCRIF 2014 4712021 4578 225 5] 5a
TR T 4 X TR AR AL FH R IO EE . CMIP6 LAY 2021—2100 4 2 50, 15
Bl APSIM-Cotton 581, #E4UL T R KW BE (2021—2050 4FF112061—2090 4F ) K%+
XA AL P R, FEHEHR T CO VR EE AR L AE o B 5Tk . Tl Sk Ry il vh
SR AR R XA AR A R I T SRR 2R A, S AR T R b [ 5 v A% AR AR T A
VERSASR IS G S %

2

2.1 ARXER

19,95 50 SE 3 HH 2 P R R O AL AR 7 R T, AR AR 7= 1222 ) sa B 28 3k
FEHEBAE, ZEAE R 83 T t i LF 4k, M AL AR 7= 1 AR 24 4 8t 1 b i)
40%, 2018—20194FAF P2 IFRZ) 117 J3 hm® ™, AR SCe45 12 2% 51 v S s B A b XA M BF
X I X E T KR TR AR, RREREKR, 7T R EaRRE
373 C, 1 AEHWEMESIER-1.0 C, FEHSIE15.6 C; FEHBEARE316 mm, B
KA JE 50 mm; 4F H BEI%2692~2889 h, JoFE 207~230 d.
2.2 HERLEE T

2014 4FF1 2021 4F7E 55 2% 00 se 0B Bt i5t A% S A1) S 90 A M I TR s B 5 S gy
(Institute of Genetics and PEB of AS of Uzbekistan, 41°10'N, 69°7'E), #4717 ARG
B VEE AT R T SRR AL R RS . U R A KBt 0~1.5 mIRE N+
AR H R 1.38~1.47 glem’, HAHERA ERIAL LG &L o AR AL S A 43 31 A Hh 2 i
“AMPI-67 FN “ATMEH-8”, HATIWL A 120 d i A By mi hiein . BAR M AR5k
TN 2014 4F 5 XL 2y 6 hm®, HRAET 4 A 21 HA&F; 50005 3 AR AL Fh 4%
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B, S35 9 i kk/mm’ . 18 Jikk/hm’® . 24 T3 #k/hm®; SRR 50 mm; BRI ETIEASAL
417 kg/hm’, A= F BB 310 kg/hm®; 424 7 HIHE LS4 300 mm, i Jy =X Ay b 1 i
HE, BEDCGRHE 4~6 K, HHK6 ho 2021 4RI XTI ARZY 0.5 hm, HRAET 5 H 7 HARFR; ik
B RE A AL T o BE AT/, R AR 223000 0 14 0 B /h® #1126 73 #k/hm®, - 9
TR K- 430 o 4 A 75 BT 160 mm 1 275 mm,  FEIE 5 X M TR R IX 43 ) E 8
W3 Ak, IRBE TR 9 J1 Mi/hm®, 428 B VA ME 900 mm (%] B 5
5 DA AERE PR 2 30 mm; B WAL 1050 keg/hm®, 0 EHIRRAEA
WaAmRRr . . B JRAE . R EURICREE o A AL U X e X A A 1 R
G L a1 = S 20 2 = N L a1 3 =1 1 8
2.3 SN SEEHTE

GAE T EALFE WIS F1 CMIP6 U A s . A&, 2 H iz
R B H AR . B H REK R E O S 280 v i H B A AU (41°15'N,
69°16'E) 1961—1990 4TI G M 558 (https://www.ncei.noaa.gov/maps/daily/), K
FH %5 5 %0 4% & NCEP/NCAR £ 43 #1 %% 8™ (https:/psl.noaa.gov/data/gridded/data.ncep.
reanalysis.surfaceflux.html) , 2021—2090 4 (1) < {5 152 481 £ H8 32 22k 3 CMIP6 1 X 7 1Y
GFDL-ESM4, UKESMI1-0-LL, MPI-ESM1-2-HR, IPSL-CM6A-LR il MRI-ESM2-0 % 5
AR T U A R s
A1 B AR —3, ISIMIP (The Inter-
Sectoral Impact Model Intercomparison

F1 ISIMIPREHSAHNREERERER
Tab. 1 Brief information on the five GCMs from ISIMIP

VDb . " (LAY ERELINAPEEE IR (ONXCE
Project) 138 1 A2 fE 5 CMIP6 2 GFD’?ESML OAAGIDL ;il MZ; )
I H 2P 5 I 2 UKESMI-0-LL  MOHC 3£[H 125;x1 875°
EI e B 7 A kel K 2591,
Imfﬁﬁﬁ ’ %m?;-czt%%uﬁﬂmﬁ MPI-ESMI-2-HR ~ MPI-M /% 0.9375°%0.9375°
H’H’@ﬂ OFHX:L) %‘O@ETEX’Y% @{ﬁ IPSL-CM6A-LR  IPSL %[ 1.26°%2.5°
{EARR 17 0.59%0.5° MR A B IREL ) psvneo MRI F 4 1.125°x1.125°

P 4 ©9 (https:/data.isimip.org/search/
tree/ISIMIP3b/, RAFEAGENLE 1),

A M) FH Distance between Indices of Simulation and Observation (DISO) F5%41E N
AL BIUEIRE I T8 4R, IR ELE A TH X RS (CC) . ¥ — ez
(NRMSE) Fi¥—fk4axti2s (NAE) ZE4eit&, g =4k [a] A dn 28 FPasifel i Al
Y3 22 (A1 BE R PR 25 A AR A0 B8 0%l ad A A 4 BRI U AR 548 (MME) £
PEXF AT 3l FIEAEAS o5 (41.25°N, 69.25°E) 4—9 A% H FHEE | il . il
B BROKERIR BHER STEORIRE S, BB T —#i0, MME X R EZ LG
Hom (K1), Hr MME 50000 204 2 18] B9 AH 5C R £ 014 0.992. 0.991, 0.988., 0.801
F10.978, ¥id it 99% B A5 AKT-1 W E MRS 5 AR F O BUE 5 LA s 1 NAE
¥/ T 0.2; MME 5 0L 0 %% 4% 2 18] 19 NRMSE 43 %1 25 0.026. 0.024. 0.036. 0.913 #I
0.028; MME 5 ULl i 4 = 8] i) DISO $5 %053 511"~ 0.027, 0.036. 0.048. 0.955 F10.180,
HrP % HRE . R RIS . FR/K S DISO T8 54 /N T Hifth 5 M8, e fok
FH %8 5 1) DISO $8 50/ 5 T IPSL-CM6A-LR . [Altt, A SOt AR RS A - S 810 2 AR
WFFE XS IR R . K RnAm S A8 1k

RTINS AR AL B, AR SCENC T SSP1-2.6. SSP3-7.0 Fil SSP5-
8.5 48 3N LAt S A PR AR T AR AL R . b SSP1-2.6 fG3R T IMESS 1 . kI
PR AL A AR TS 5, 2100 4R S iRia FRE £ 20 2.6 W/m’; SSP3-7.0 0% T itk &
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b. HimiRE

® GFDL-ESM4

® MPI-ESM1-2-HR

® UKESM1-0-LL
IPSL-CM6A-LR
MRI-ESM2-0

TE: OBS/UFMLIN; 455 OBS (W {1t % DISO #5844
BT 1961—19904F 5 AR BHU A BT T HuIX H PR L H e iR L H R AR | H /K B
H O B4 5652 A AR T 000 54z 1) DISO 5 %%
Fig. 1 DISO index program for daily mean temperature, daily maximum temperature, daily minimum temperature,
daily precipitation, and daily solar radiation for the historical period of 1961-1990

Jif 555 M 5 e v A OM e S e 2 A R R s SR IE I S, 2100 AF AR SRR E 7E 2 7.0 W/m’;
SSP5-8.510 T 21 2t @ b A IR & SR A i 1 55, JEME— ] LIS ZE 2100 4-HEL
A 8.5 W/ AR, AR I X AT IO A A A e EL Bk I P ) AR e

2.4 SETEIERIIIEER

PRUEILRE K ZEHHE 2L (SPED) ST AF )12 (8 ) — F - SR 1) T 248 4K,
AR EE G 8 T K A2 0 R IR B A E T, HLELA T Z2 i) RO A AR 1E
H AT 40 A Al X T SR A PEAS AR T AR e ARSCR AL 34 H 4 K9 SPEI
(SPEIL-3) /M6 B W B AR ARARAE , %38 hril i 5 ok & 5 e 28 B 2208
AT IE SRR 2], Hodh e 788 Hargreaves A ARG, hT5—8 H &%
W AR AR A B BB By, PR B E 5—8 H B SPEI-3 484k, 454 & iR /D IS
AR, W T SR e MR T 5, -1.5<SPEI-3 < 0; & 5. -3.0<SPEI-3 <
-1.5; W5 SPEL-3 < -3.0, JHGih T EXT N A BEIN A S50 TR R AR (BB
RS 2 R A AR AR E A E )

PG, 1961—1990 AFE A+ Hu X 5—8 A & T2 & L MHER M 16.7%, B+ 5
KPR N 0, ARER T, TREEIRE R EMK, ALFEMAREH TR
F T 5 N AR AL = AR Ak
2.5 APSIM-Cotton 1=ZY

APSIM (Agricultural Production Systems sIMulator) A5 i 8 K F| P B ISR} T 20 41
(CSIRO) MR+ 2 MEUFF AL A 7= RGEWFFE 4] (APSRU) JE[RFF &, AT LOKS i Mt
PR, FERR . ORI A R R XEY AR g, AR [ 1996 AR EE T Dok
B MBI R G AN AL R A S RGRRL . APSIM DU 3.0, @i S1EY
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BB A ARBAU DA KA T, A T HABE B R LS . APSIM 7EA [R) Ufi
LRI T, XHEDASHAEEA R | R ROR S . 7 R AR R 75 5

KBTI BEAE LA B AR RE 1, Ak %)
AT RIS [RIVE D) ) S e A P RS0 4 ] 0 10 20 30 40

5 P T A e 50 FIBR 5 4 [
P BB A . B ]
MIETFE TR AR ARSI TR, 3R :
FIFRUNE . ik, Tk, DRE. M s
16, K% 30 AR RIEY =4k, oo, -

APSIM-Cotton #7 EB Hy fi fefbitle . +48 & ©Of
AOPBEH . BHONBIH . MERELL. & [
EIERALL . B LR T E
FOKFE (Airdry) . EERE (LLIS), & ¥ nof

K H A K & (DUL) . MR Aok I
(SAT) . #AEFIH TR (cotton LL) 52 =

B3 o LSRR B (1 2) . 3R —e— o
WAE KR HERKE XFEKR
BRI A T AR . TR . A B -

WSS R, AR SCPR s 2 ki £ MAERHTIR - SR
HOM R E SRl , AU AR A R B 5
ML P AT RS Bty TR E
Pt at Tashkent station
2.6 APSIMEERGE RN 1N 7 iE R IE=IZIT

APSIM-Cotton 55 SHL A PRI 4 FH 2014 4F [ A e 0047, 8 5L F
TS SRR, RITHE APSIM A5 TR0 X0] A A8 7= ek A5 480 118 S 00 AR 0L (L P AF X 52 22
HAGBREET 0 R B T . B AL AE K AT 0 9B B, A SCGE /2 4%
A=K B B 1 G HRI] [E] B AR DG S HO AR AL 10 A B R AT, Zead BB 5 AR AL &
MR IESEULE 2,

F£ ] FH APSIM-Cotton BEFURIIAN = i AR AU, e AR WA hr-6 ffl, #&F0 H 114
AH21H, #HEMER R HRAm, B R 50 mm; HEKE RS 600 mm, H g
HIEZK 120 mm; 35 HIHEZK 100 mm; ERIAVE K 240 mm; mZLH7EK 140 mm; FEFRET

#&2 APSIM-Cotton i E AN T ERMIFESE
Tab. 2 Main calibrated cultivar parameters for APSIM-Cotton

SRR ESL BT M HEAE L R ZH0E
PERCENT_L Koy % 35~45 42
SCBOLL PR g/boll  3.8~7.0 6
BCKGNDRETN #3448 f4 4 1) He 1) - 0.2~1.0 0.9
RESPCON I AL - 0.015~0.025 0.02306
SQCON AT R - 0.01~0.03 0.0206
FLAI I TR AR 0 1 (. - 0.5~1.0 0.87
DDISQ FER BB A SRR (H IR=12 <¢) d-C  300~450 450

FRUDDI1~8 TEES L KOR RIS BERT XS 7 (A48 S5OR L d-c 5 Ew B 60. 210, 380, 405,
(H#=12 ) 510, 620, 795. 930
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Jiti 160 kg/hm’JRE, A= FWINFEE R HA S BAHLE . COMMEBE I T EPR I H R 8¢
SHTIFEET (TASA) FRAEE COL UK AR fb 4 (https:/greenhousegases.science.unimelb.
edu.au/) . T COIREE M ASENIARAL 7 T s 0K , HoARSR H AR COM R i,
TR LA G BEE 1 3R FE I BE N COL MR FE AR B 7E [ — /K, W Toik A BT AR AL
PRI B, BIE, BT %3 gsesmEe T 20212000 X5 COREIRE

L0 a MG T B 2 COL Uk AR (nmol/mol)

’ﬂj ( ;H\: ':F‘ 1961—1970 ﬁi . 1971— Tab.3 Atmospheric CO. concentration settings for 2021-2090

1980 $ ﬂéu 1981—1990 ﬁz CO, ﬂg E ﬁ}. under future climate scenarios (umol/mol)

A 15 S 321umol/mol . 333umol/mol I B SSP1-2.6 SSP3-7.0 SSP5-8.5

348 umol/mol) , *;’é%@@:ﬁ%%‘l\‘ CO, 2021—20304F 430 437 437

@Elﬁim%@ 3, 2031—2040 4% 452 477 480
2041—20504F 466 522 537
2061—20704F 474 628 703

3 2071—2080 4% 471 690 815
2081—20904F 462 759 945

3.1 HEELERN SR

I 2021 4 A9 52 850 A H 1] 56 5000 X APSIM-Cotton 45 U481 45 Sk £ 74 Rk
iR (3R4), Z5ALRWY, R[EHE RN I T AR AL S 7 S AL Sk ) A X 25 1 ]
SR B UEAEAR 21/ T 10.4% , Az 5 A B SN AE RS AULE A AR X iR 25 34 /N T 4.7%
Wi B APSIM-Cotton 17 fE 42 HEA MBI [FIE Fh % B R AR AL A B IR A8 fk, FE3%
T HA BT 38 FPE

R4 BATREFESEFHRBBIELR

Tab. 4 Calibration and validation results of cotton yield and growth period in Tashkent

BRI a‘éﬂﬁﬁﬁ W T 7* it (kg/hm’) A EWIREL()
(1 H/hm’) (mm) I R ARHRECR) SO LA ARAHRE(%)
e 9 T 300 1750.0 17233 -1.5 110 111 0.9
18 T 300 2360.0 2114.9 -10.4 109 110 0.9
24 T 300 2920.0  2799.0 -4.1 110 113 2.7
s 14 T 900 13862 1329.9 -4.1 134 132 -15
14 T 275 1810.6  1950.5 +7.7 127 124 2.4
14 T 160 1102.0  1063.6 -35 124 125 +0.8
26 T 275 20144 27394 -6.0 127 121 -4.7
26 T 160 1772.4 18827 +6.2 124 121 -2.4

3.2 AEBETHIEMXSIET LIS

2021—2090 “E AR AL A= F W WIE (4 H 15 H—9 A 15 H ), SSP1-2.6. SSP3-7.0 Fll
SSP5-8.5 % 3 AP s T, AT T m IR . B AR RS A3 R 2 B B 3
(iHita = 0.01 B EMKF), SSP1-2.6 1 5 ¥R T H %4 0.1 °C/10a, SSP5-8.5
3 55 BT 2SR A IR T R 5K 0.8 C/10a; B#ZKALAE SSPS-8.5 1 &t N 2 i 3 F R,
WK BE S 1 20 % T I 3.8%/10a Giliada = 0.05 BEVER ), HA Wb 5L B 28 ik
(K3), Bk, SSP1-2.6. SSP3-7.0 f1 SSP5-8.5 %5 3 fEtiE & F, 5 1961—19904F
M, 20354F (2021—2050 4 ) P AR ETHE 1.7 € (B 1.4~2.1 C) |
2.0 °C (1.7~2.5°C) #12.1 C (1.8~2.7 °C); 20754F (2061—20904F) FHEAH M 2.1 C
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o ONARLE
B g0
@ > - * ﬁ
i Bl 4
)
B B 2 . - + =
0 0 ' s
2021—2050 2061—2090
I Bt
o Z o ; d. BEGRE
B s |
= @ s
4 B4 -
H 3 E 3 :
L i : +
" " 1 -I- +
0 0 : :
2021—2050 2061—2090
ling=ts
3 Z o TIPSR
: 5 8 &
H 3 E 3 : +
Hﬁ- f Hﬁ- 2| - +
1
0 0 1 Il
2021—2050 2061—2090
i Bt
g0} Q!0 b Mk
l@ 6ol E-};\J_ 60
i 30f 30 +
% 0 x 0
30t 30 ;
601 —60
2020 2030 2040 2050 2060 2070 2080 2090 2021—2050 - 2061—2090
—SSP1-2.6 ——SSP3-7.0 ——SSP5-8.5

TE: B9 2 MR 3 AR 2021—2050 41 206 1—2090 4 P BEA AL FE A 55 1/4 53 8L
3/4 53 e (B I ARAE 2 (—) SPRE OO B (8 B> @ AR S A B 301
B3 1961—1990 4F-Fi12021—2090 4F 3L 2 S 28 e Ar PARAEAE TR AR die g P33 B AR 22 4k
Fig. 3 Minimum temperature, maximum temperature, mean temperature and precipitation during the cotton growing season

in the historical period of 1961-1990 and shared socioeconomic pathways of 2021-2090

(1.8~2.7C). 43 C (3.5~5.3 °C) M153 C (4.3~6.5°C); HBEHFHEEE RS A/, 8
Higk (E3b), A SSPHEMIE 5 F 2035 AEE A1 5P 2 5 w5 IR 48 1961—1990 4F 43
FFFE15C (1.2~1.9C). 1.7C (1.1~2.1 °C) FI1.9 C (1.3~2.4 °C); 2075 4EM4> 37+
2.0 C (1.5~24 C), 4.1 C (3.5~4.8 °C) 152 C (4.6~5.9 C); HZHIHEIFE N6
A Ee/h . 8 K, fo iy U BE A0 I s B8 AT T B IR B il i (Bl 3e. 3d) . AN
SSP HE 1 5 T 2035 4F B A A F 2 % B 5 1961—1990 4F 43 51 F 755 2.2 °C (1.8~
26 °C). 23 C (1.8~2.8 °C) F12.5 °C (1.9~3.1 °C); 207540451 F+75 2.6 °C (2.1~
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3.1°C). 47 °C (4.1~5.6 °C) 157 C (5.0~6.7 °C) (K 3e. 3f), HiAEH & N FEKF
A, PG 1961—1990 4EA AL A4 B W3R K 12 80.2 mm, Hrf 4 4 15 H—4 A 30 H
PIRE K R 34.2 mm, 5 H FRE KSR K 31.8 mm, T 6—8 H IR AK =435k 7.3
3.5F11.9 mm, SSP1-2.6. SSP3-7.0 F1SSP5-8.5 HEift 1% 5t T 2035 4ERE /K 1 0 -4
22.8% (=16.9%~65.2%). 23.6% (-33.6%~108.7%) F125.7% (-26.5%~96.8%); 2075444
H19.5% (-15.3%~96.8%). 11.0% (1.1%~36.9%) F19.0% (-34.6%~36.8%) (K3g. 3h),
M SPEI-3 f9A8fLE, 2021—20904F 3 Ff SSP i 5 F AL A & W 9 <M 52 I b i 152
fhath (K1 4), Hrh SSP1-2.61% 5 T SPEIL-3 L) 0.08/10a 13 #5/N Giliida = 0.01 3%
PERGE ) ; SSP3-7.0 Fll SSP5-8.5 1 5t F SPEIL-3 | [ tasi i ] i, Y/ Nt 43 1) 4 0.43/10a
F10.48/10a, FHTFF kAR AR I —
SAGIN. AESSPI-26 55T, 2035 M12075 1960 1970 _1980 1990
WA BT E TR 2k, HER |
FAEF 1961—1990 4E 1 16.7% 43 B FH & & o
20.0% 1 46.7% ; HICH i T 5 35 140 & A= .
1E SSP3-7.0 F1 SSP5-8.5 5t F, 2035 4F & I ‘
R B mT R HE, A ETRRELE 4t oparo - sspsss
HE 2 1961—1990 4E 11 16.7%43 31 T & & :

5L " " L . .
2020 2030 2040 2050 2060 2070 2080 2090

36.7%140.0%; TMI7E 2075 4F ™ 8 T 5 FIH% SEf

Ui T T B R AERE AR R, Hop R AR Vs ML R

TR IBPRE TR 2 100% (WA ma 19611990 47120212000 4F3L 52 4 22205
SPEI-3<-1.5fEH8), KAEMG T 51 7% F SPEL-3 75 1k,

M 22 ) F MO 2 A a5t 4 ) FF 3 2 66.7% F1 Fig. 4 Changes in SPEI-3 in the historical period of 1961-
86.7%. 1990 and shared socioeconomic pathways of 2021-2090

3.3 COXtHRfL = EHIBER1E A

COL VR B S AR AE 16 A SR ARG A RCR, 5 = AR A IR T B 2 itk ¢
FRo N THERCOMEAX = ATk, BEE 450 pmol/mol, 550 pmol/mol, 650 pmol/mol,
750 pmol/mol, 850 pmol/mol F1950 pmol/mol %5 6 IMHEFE, 43 BB SSPAEH T . A
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Fig. 5 Changes in cotton yield at different CO, concentration levels under the future climate scenarios
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Fig. 6 Changes in cotton yield in future periods compared with the historical period of 1961-1990
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Fig. 7 Changes in cotton yield under future droughts compared with the historical period of 1961-1990
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Tab. 5 Multiple linear regression analysis of climatic factors and cotton yield
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Effect of meteorological drought on cotton yield in Central Asia

XU Yang"?, LI Xiufen’, GE Quansheng"?, HAO Zhixin"*
(1. Key Laboratory of Land Surface Pattern and Simulation, Institute of Geographic Sciences and Natural
Resources Research, CAS, Beijing 100101, China; 2. University of Chinese Academy of Sciences, Beijing
100049, China; 3. College of Agronomy, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: Frequent occurrence of extreme drought events has great impacts on cotton
production in Central Asia. In this study, data from field experiments designed for different
sowing densities and irrigation levels at the Zangiata experimental station in the Tashkent of
Uzbekistan were adopted for calibration and validation. Using the CMIP6 climate change
datasets for three shared socioeconomic pathways (SSP1-2.6, SSP3-7.0 and SSP5-8.5), we
analyzed the variations in the standardized precipitation evapotranspiration index in three-
month steps (SPEI-3) within the growing seasons from May to August during the period from
2021 to 2090 and simulated the changes in cotton yields under meteorological drought
conditions using the APSIM-Cotton model considering CO, fertilization. The results showed
that the APSIM- Cotton model accurately simulated the cotton yield in Tashkent, and the
relative errors between the simulated and measured yields were lower than 10.4% in both the
calibration and validation years. Both temperature and drought frequency are expected to
increase in the future during the cotton growing period in Tashkent. For the SSP3-7.0 and SSP5-
8.5 scenarios, the percentages of severe drought are 36.7% and 40.0% from 2021 to 2050,
respectively, and the percentages of extreme drought are 66.7% and 86.7% from 2061 to 2090,
respectively. Severe meteorological droughts under three emission scenarios (SSP1-2.6, SSP3-
7.0, and SSP5-8.5) would cause reductions of 28.0%, 29.6%, and 32.1% in cotton yields from
2021 to 2050, respectively, compared with the period 1961- 1990. Severe meteorological
droughts under the SSP1-2.6 scenario would result in a reduction of 31.5% in cotton yield from
2061-2090. Under the SSP3-7.0 and SSP5-8.5 scenarios, severe meteorological droughts would
result in reductions of 33.1% and 35.7% in cotton yield, respectively, and extreme
meteorological droughts would cause reductions of 41.3% and 54.2% in cotton yields,
respectively. CO, has a certain fertilization effect. The rise in CO, concentration would increase
the cotton yield by 14.9% to 25.0%; however, the increase in yields will not be sustained at
concentrations above 750 umol/mol. The results will provide scientific data for planting
strategies for cotton in Central Asia that account for climate change and a reference for the
future cooperation mode of the cotton industry between China and Central Asian countries.
Keywords: meteorological drought; Central Asia; cotton yield; APSIM; CMIP6 shared
socioeconomic pathways



