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T BRI %07 iR 2 R ) KR 4
fi, AIRFFRA KA IhAE. Kk, #FFRA R H K
MEZAREAY . H KR AL R A% G0 3 S e
MEEAT S HAb T 5 AT T 7). WGEN (Weather
Generator, WGEN) J& Richardson 532 i () —K sz H
R ZMRARAER, RAH & — W Dy /R A R AE 42
RS, BRI — KK R AE IR IR T AT — RS
Rk, BE/KER XS HM S oA g 4. 7E AL B2
MRS R M4 & AT, B0 CLIGEN. USCLIMATE.
CLIMAK. ClimGen. CWG. VS-WGEN A1 Ncc!'>'", #g
Xt WGEN IR A e atitE TAE 25+ WGEN 1)
SRARHALS S, BN T AR RN — S S B ST
HEROL, b e 25 5 2 AR AT X LA B IE A )
U, AR AR R B RSB 2E (Daily Weather
Stochastic Simulator, DWSS) Ht/& Tk,
ERFFRY], WGEN AR A 88728 1 T 7 41l
Gt iR Z 5K . Dastidar 252\ Oy — B Dy /R A] % e UK
PIBEN R A, (BARME 7 TRMXEKH T2, fH&
IR R B 4 . Chin™ M8 4518, M Buk Bk T
M SRR, [FIES3G N S 800 T2 Ik S BRI AR Y
M E Y, R, VR 2 2 AR T YT R B 4
oK, BRI SR K R T 1R, e AT A A
AR [Al . Racsko &P F L AT R T
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LARS-WG ( Long Ashton Research Station Weather
Generator) B FIRIAK L, JF H A 2 Fh o A5 A4 4
EF WA WEFEN G DRI BE LA &
REWS PRI TR P HI G TR 22

H T A I 8] 3 0] DXIOR URRAE AR, KRR
A AR B B TR A I XA LA AR R X, TG 2
1o J3E DX PE R ORI MR 3 R AR AED 2 i 45U O
HZRIE=2 15 MAREEIZ H AR B T CLIGEN K
RRA, @R B H R ERR SRR L, EARE
e b ASE DL, B () SR MR AT AR M . BE S R B SRR
RMWFFITIER B 568, KA AT T L D402
WA Z R S o HE IR AE B 7K 5 TR N SRV 7K R 2
AR, PR 20k 8 2 A B R AR A BRI 22
TR Fy P FE DRI Sy 7 HERE R AR A B8 E K 2% I R
(18, Najibi ZECBF 70 7 R FIE RS A% S & A 2% 3% 3%
Jiiks DA RAZ YR AR BT s b

HEAERMR SRR, ARfEE. TRNEE
PSR A N T RIS SR R A KR
A AR A HIZ H R AU Eds , DT A 7 5
TEHAR R SR A2 4% (Weather Generator based on Dry and Wet
Spells, WGDWS) P, 7k ek B 26w [ kb 32 385 4
RAL 16 Mol iIZ HA S50, X WGDWS #E4T
AR, 38 I BB IDL R 5 S S i e A R
L RIBEIAT R R SR A 4 DWSS #EATRLE, LSS IE
WGDWS [#EmiTE . HIRREE ARTITE, fE A B
TSR PP A1 RSB N, DA T ol o i [X ek 90 A
b A P RE

1 #R57E

1.1 DUFREHARBNTENRS L4EE (WGDWS)

WGDWS 5 X T 6 MREHLAL &, 732 T 5 R E (i
PR3« BRAKRE (RRRIEHD « HRKE. HEES
B HECSEAKMH S5 i, FRIAEETE,
HBENUAE b T R A S A . A R R NAR, &
AR — RIE BT %R AT T W 2 IR .

T BT H AR, K H B KRR TS T
0.1 mm (3R E SCHEH, N ZBRER SR E T
Ho EZZ2ANTHRNTY, E82MNMEH B, 65
B2 500 AT R BOE A e AR I M VT S T3 3 i A, A
A FH 2256 20 A R AR 27 T AR AL AL (AR (1)) .
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EML

HA AR ER (Hiems SRR DR S5 5D
e 2 e R T, B H P A R bR A i 22 DA
FURZS R 2 AF e @ I v e R I S (B R A v 22,
BN AS B (I 18] 7 5D Nk ZE TR I TR P 81 . 5k
MBI RRATIEF TR E A RRE TR 2 d FEEMRME
72, ARJE AT HRIE A ST AR 5 9 DT H (R A A
%, BaitERARITER . WIEEE b, FERECH
I SRR AT U 6 T 22 BT o v 22 (1 24 i AT
PRI . IS AR A3, A e i . A
It L AN R BH e A 5 32 H 571

W ZEATE AR H DL A A K

X,.()H-X()

0 <0.1
. oG
X, ()= = (2)
X, .(N=-X:()) ol
o)

A py AEAE H SR 540 590y AL H K B, mm; X, ()
XN (HEAR R X7 () ZELEET HIT
G X () REAZEERH PG of () REAR
TEFHIIbRHEZ : o) (j) 2R R HRREE .
1.2 HIERIREFLER
BRAMBRIEN KA ERABTPTEHERARE
(http://www.cma.gov.cn), B354 [E 16 Mk s 1959—2015
AL 57 a B H B, AREROFEH s Hix
IGRSE . HFEKE . HORBAAEM . AT 50 B 0h s
i P E TR R R, AR AR, A
HERIHIX 16 ANl SR BSIE A5 AL 7 v [ 1 ) 5 e
P B S AL AR R BN 1 Fos.

T1 16 NMERILAIMIBM BB SIEHEE

Table 1 Geographical locations and climate types of 16
meteorological stations
s at S e e s
s CURRR g am gm n
Climate type stationg Province Longitude Latitude Elevation/m
TRAZEA & RV SEEYT 45°45"E 126°46"N 142
S A KR 76 37°47"E 112°33"N 778
Temperate Jbxt b5t 39°48"E 116°28"N 31
monsoon climate FRIN WEG 34°43"E 113°39"N 110

e BEARX  WH

/u?l'ﬁ;‘j(% Iﬁ%{l)ﬁé Al %ﬁ%%
emperate

continental climate

43°47"E  87°39"N 935
37°08"E  79°56"N 1375
THERERF O AZEE 43°39"E 111°58"N 965

R #) il 38°38"E 103°05"N 1368
i o ZH  25°01"E 98°30"N 1655
AR o ;
ﬂEg‘?iffkt;}@i =i WAL 30°37"E 114°08'N 23
HOTOPIE H 50 TT# 32°00"E 118°%48'N 7
monsoon climate
M P 22°38"E 108°13"N 122
’%‘F}';'ﬂ iy FHiE 36°43"E 101°45"N 2295
=
Alpine climate HEIRAR HiF  36°25"E 94°54"N 2808
At oA Wi 20°00"E 110°15"N 64
S5
Tropical monsoon gyt ZW 22°00"E 100°47'N 582
climate

1.3 HIEAE
SHFR T ZW AP TRPSE M. HEKE
Gamma A58, HIEZEHTRIRE, S HERSEE.
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AR A H SR S E WS S i, SREAH N 28, #fT
HHEMSH . 5 WGDWS 28 AlZ4E R 16 ANt 5 100 a
Iz HRSEE, F8it 1—12 A& B TRIEKE.
Pk BKHEE. fmlE g BB K B4R HE
BT T HE WGEN KBRS R A 26,
A FIEEANER T 0 KAE, A SCH KRN T 8L
WGDWS [#ERE, A RBR T4 s k. Hitk
AR R WGEN A1 RS R AE2—DWSS®, K Fik
SCIRANHE. SRS, IS B WGDWS E il E 5 SilE 4
M T AR R A RhE, 38 Ed WGDWS 5 DWSS Ktk
RE 70 AT T AL AR 1 9 i 1

Boulanger 25\,  H MK B L E A B oS B (1 2
BRFE H AEGHME IME 5 77 22— 3. ASCRAMAL
FEAR ¢ K058 08T WGDWS SR Z 5 H AE e A sz m{e /14
M KA Kolmogorov-Smirnov(K-S) 4 36 75 % 43 #r
WGDWS 7= A5 10 B A2 B A S i 2 2 . 7ELE
B WGDWS H1 DWSS B, 4371 v 55 A R i A0 S i AH T
W, HEIARHRE AL, BRI R A AR S
R T AR ZE .

2 HZRES

2.1 WGDWS B IEIEM
2.1.1 WGDWS A& MG A RZ% 59| A 4ot iib it

AR R EZIE H B R F 51 A S v a3 AT
SEREAR AR5, SRR, TE 0.05 K A A Rk
HESMEEEEZER (R2) . 16 M EENRRE
FIH 192 MAGHE, H SR RAIRIRA R
1 5 92 A 4856 1% 22 < 0.1 CHIE B4 518 53.1%H
56.8%, <0.5 CILLBIEZR] T 93.8%F1 96.4%. e KLLXT
WRZEAE T I VE T R A% KRR 2 H 4y (0.86 F110.66 C),
EMFEAREE 1 °C. HBKHEAERRZE<0.5 d E]
5 71.9%, <1dHEH]Y 95.8%, fokdixtizz: HELEHT
TR E AT 12 A (123 d) « HBEKEANRZ 81.3%
HI% <5 mm, 91.7%HIu AN IR ZELE 10 mm 2N, 4
X iR 22 20 mm 3 A WIE RO PR T YL
HANGRGRE O, /T 3 A AUE T WAGHEERE R, R
g T A XA % . H RS Sa0HR 2 <1 MI/m’® (1)
ELl s 70.3%, <2 MI/m® [IELGIA 90.1%, =EEREHA
VO TR ZERER, XN s AR T RS

2 BAARRERARUBSERMINSKERARITE ARRER (505,=2.074, df=22)

Table 2 t-test results of monthly values of generated and measured meteorological variables of representative stations in five major climate
regions (l‘o'os/z :2.074, dﬁZZ)
L 25 = 0H = V= =| P
e TR RECUR - RICUR ARKEEC geocn mums BRI BRKENM THTH @M
SAERA ) Monthly Monthly Monthly - -
. Meteorological . .. ol Monthly ~ Total monthly Maximum Maximum Average dry Average wet
Climate type . maximum minimum precipitation - .
station rainfall  solar radiation dry spell ~ wet spell spell spell
temperature temperature days
I IR 0.157 0.007 0.154 0.020 0.139 0.183 0.288 0.641 0.429
TR R R PN 0.037 0.033 0.114 0.124 0.044 0.069 0.178 0.190 0.899
Temperate o
monsoon climate Jb5 0.021 0.020 0.008 0.037 0.048 0.036 0.772 0.104 0.104
HEM 0.025 0.029 0.154 0.077 0.110 0.016 0.101 0.222 1.817
5 #ERFE 0.022 0.006 0.264 0.040 0.074 0.284 0.311 0.533 0.346
U R B
Temperate Fif 0.003 0.015 0.051 0.086 0212 0.102 0.273 0.064 0.776
COfiFme?tal ks 0.028 0.013 0.192 0.198 0.056 0.451 0.196 0.325 0.458
Climate
R #) 0.016 0.013 0.032 0.013 0.040 0.011 0.383 0.353 1.902
i e 0.080 0.024 0.099 0.055 0.830 0.084 0.483 0.509 0.182
WAMFRR R 0.023 0.018 0.075 0.169 0.147 0.082 0.621 0.902 1.649
Subtropical .
monsoon climate FZpny 0.001 0.006 0.286 0.045 0.197 0.227 0.111 0.420 1.872
T 0.067 0.043 0.284 0.122 0.077 0.000 0.178 0.635 1.017
5 L H A fi [l 0.036 0.013 0.082 0.075 0.228 0.157 0.298 0.200 0.203
Alpine climate B IR A 0.029 0.020 0.19 0.141 0.236 0.046 0.318 0.156 0.289
RN R i 0.054 0.043 0.053 0.007 0.109 1.342 1.680 0.735 2214
Tropical monsoon .
climate Hik 0.074 0.041 0.012 0.036 0323 0.068 0.058 0.243 0.487

e RPHAE N RRE: df Bl

Note: The data in the table are #-test values; dfis the degree of freedom.

2.1.2 WGDWS £ ey AR Z4 /55| T RAK ALK
#3511 WGDWS £15%F 16 AN i -7 350 42 A 1 444
SHRZE . HK T P4 HRZEN 4.16 d, SHEATZRX
A AR 2R RS A AL SR BT, S A iR 2
GrHIN 2.52 I 1.77 ds Sl KBRS A RS
BRSO 22, TRzt 7 5d. HRKiE

W1, P PRI S A AR AR, W)
HHEIRYF, PR ZE<1.00d, JCH A FHEINT
BIHERRZCH 015 do HERKIBIIA 87.5% M5 /N T
1.00 d, X =FElEr. RS ST 1.00 do FRFraEAH
FH R REIAN, K2 SR T 4 iR =N T
1.00 do “FHIRIAN iR KIRZWAE 0.34 d G
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Table 3  Absolute errors of statistical values of dry and wet spells for representative stations in five major climate regions d
el ARk R BRACT KR T REORT2
Climate type Meteorological station Maximum dry spell Maximum wet spell Average dry spell Average wet spell
W R 1.75 0.25 0.51 0.09
e e KR 2.00 0.33 0.65 0.10
BRHENR (573 2.83 0.83 0.58 0.07
Temperate monsoon climate
FRH 3.50 0.42 0.61 0.16
S 252 0.46 0.59 0.11
=¥ e 2.00 0.75 0.31 0.08
- . FilgEs 6.67 0.42 450 0.17
AR S 10.67 0.08 1.09 0.06
Temperate continental climate
R 5.08 0.25 2.05 0.14
FEIME 6.10 0.38 1.99 0.11
& v 1.75 342 0.47 0.28
A I 2.67 0.58 0.40 0.18
At 2R Bt 0.83 0.25 0.27 0.22
Subtropical monsoon climate .
AT 1.83 0.67 0.36 0.14
S 1.77 1.23 0.38 021
. /: T 2.17 0.33 0.62 0.07
R LA AR Rk 7.17 025 1.63 0.05
Alpine climate
S 4.67 0.29 1.12 0.06
s /: paam| 10.00 225 0.99 0.34
AR it 5.67 1.00 0.89 0.17
Tropical monsoon climate
FEIME 7.83 1.63 0.94 0.25
AT AT SR 416 0.76 1.00 0.15

Average of total stations

WGDWS Az B 1T B2 75 Sl 1y st s i i 4 AT T 2R BE R . TLRSEX 16 A0k m %
okt b, AT AL A RO, B B AR AN SE HT A0 D Gt E TR R EoR, Ao Sel i
)T 38 0 43 A 2 T8 B2 % G B ¥ 2 % . Kolmogorov- TRIARK A 2 BB B Z R (D<Dgsn, P>0.05) o
Smirnov (K-S) 562 L AN A L0010 2 [0 2 72 1 HTEE T 2HIAAE | Ah, BKHIE 7 Atr, Bt
WE WISk, RN FEAR A 2 R BT Ft 16 ANk 1 A TR 7 F I AR B A il A s
ZE5, BFEWEZER . FIEASCRA K-S R H i MEAL A H K-S FitE (D fH) , IR 4.

R4 RAARSBEERRGESEMMLNHTIERS 6 K-S EIER (D 05,=0.545, df~11)
Table 4 K-S test results for comparisons of the distributions of dry and wet spells generated and measured for representative stations
(Do.052=0.545, df=11)

1 ATFIKE 7 K
S et S Length of the January dry spell Length of the July wet spell
Climate type Meteorological station SEPME ENEIE K-S #5536 D 1 SEPME AR K-S #&53% D 14
Measured value/d Generated value/d K-S test D-value Measured value/d Generated value/d K-S test D-value

WA IR 5 72 67 0.047 9 9 0.166

TR AR KJE 64 64 0.058 8 8 0.087
Temperate monsoon .

climate Jb5 98 94 0.127 14 11 0.279

H 68 66 0.076 9 9 0.150

LEKRF 35 34 0.044 7 7 0.020

R AR PR A5 | FIf 150 150 0.081 5 5 0.126

Temperate continental

P climate TR 79 78 0.067 6 6 0.028

R 97 87 0.062 6 5 0.014

i e 60 60 0.038 58 56 0.058

= A W 36 35 0.03 12 12 0.064
Subtropical monsoon .

climate B 35 34 0.036 9 9 0.161

T 30 30 0.093 15 15 0.051

L [y 73 67 0.099 10 10 0.057

Alpine climate e IRA 109 92 0.043 7 6 0.04

i 22 XS A5 A 32 31 0.045 13 12 0.055
Tropical monsoon _

climate stk 84 82 0.020 31 30 0.096

A R K-S 85 D ERARYE 1 A YRR 7 IR AR s SeME A5 A Ge it ks D IR SHESS 0.545, DEDTIRFHER RRAEEE R .
Note: The K-S test D value in the table is calculated based on the empirical distribution of the generated and measured values of the length of the dry spell in January and
the length of the wet spell in July. The critical value of D is 0.545, and the D value less than 0.545 indicates no significant difference.
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2.2 WGDWS Y TEITM WIRITERE, XS R AU AR AR B IE H R e kAT
2.2.1 WGDWS L DWSS 4 mA f& % /79 A 4eit{ibix TGt ot. A R 16 Mol R RER, T

DWSS Jedt T il H MR MR UL 4SS, WK IR A SHE, SfI R =G K BB (K 1.
RAGN iz, 97 HE WGDWS 5 DWSS # 4Ll -E K2 .

—WGDWS ---DWSS
&
510 gl,o 210 Slop -z 10
o B - -
5 % £E #§ ®E
KE 05 £<0s =S 05 K< os K=o
R B =2 =2 =2
52 B BEE WE 55
=R . 2 oo " ' E o g o E 0
g 0.1 0.2 OE 0.25 0.50 5 0.1 0.2 5 0.1 0.2 3 0.05 0.10
© AR R 72 AR 22 AR 22 AR VR ZE AR ZE
Relative deviation Relative deviation Relative deviation Relative deviation Relative deviation
H f el JER3ingi H Bk H % H Bk JTROR B4,
Monthly maximum temperature ~ Monthly minimum temperature Monthly rainy days Monthly rainfall Monthly total radiation

a WBTERAME
a. Temperate monsoon climate

& & & & &
Q o Q Q Q -
§10 §1.0 §1.0 §10 §1.0
£ £ £ £ £
RS 05 =505 £S0s <05 =505
B2 B2 =2 =2 =22
Bk 8 Bk 5 Bk 5 Bk 5 Bk &
: : : - =
s 0.1 2 5 0 0.1 2 5 0 o7 o2 & U o1 0z o3 o 005 010
ARR R 7 AR 22 AR 22 AHX R AR
Relative deviation Relative deviation Relative deviation Relative deviation Relative deviation
J3 JER3inahit H Bk H % JElZie s VERES N LT
Monthly maximum temperature ~ Monthly minimum temperature Monthly rainy days Monthly rainfall Monthly total radiation
b. A B P M
b. Temperate continental climate
£ 10 £ 10 810 810 £ 10
g KE KE g £E
&S ost B 05 5SS 05 K505 &S 0s
= ey 22 22 £
8§ B S B 5 B¢ S B
g o . L E o L E oo - . g o
3 025 0505 05 10 & 0.1 028 0.05 3 0.15 0.30
AR R ZE AT IR 2 AT 2 AR IRZE AR R ZE
Relative deviation Relative deviation Relative deviation Relative deviation Relative deviation
VER-3enani JER3ingnit H Bk H % JElzie s VEREY N LT by
Monthly maximum temperature Monthly minimum temperature Monthly rainy days Monthly rainfall Monthly total radiation
o. WA 7 A A5
¢. Subtropical monsoon climate
g 1.0 g 1.0 3‘1 0 = g 1.0 g 1.0,
§ A —TEE § —_— R 5 ] § A ; - § .
%5 %5 # g #3 £ F
Elé,g 0.5 %E 0.5 Eég 0.5 &SE 0.5 Eé“a’ 0.5
Bk & BRE Bk & B Bk S
= = = = =
E o 03 o &0 035 050 & © 055 o050 & ° 035 050 & ° 005 0.0
U . 5 B O . " . O . N . U . N . O . o .
AHXT R 2 AR IR ZE AR IR ZE AHXT R AHXT R
Relative deviation Relative deviation Relative deviation Relative deviation Relative deviation
VER-3enani JER-3ingit H Bk H % Rl s VEREY N EEEvY
Monthly maximum temperature Monthly minimum temperature Monthly rainy days Monthly rainfall Monthly total radiation
d. 5 LM
d. Alpine climate
% 1.0 & 1.0 1.0 10 mmm————— 1.0
5 - 5 5] 5 5
= v =] i 2 e = A =
xs s rs g £E
=% 05 RG05 RG0S5 =505 = 05
o= i =2 w2 w2
Bk & Bk & Ik 8 Bk 8 Bk S
= = = = _g
g g E o ' oo - . E oo
O 0.01 0.02 © 0.01 002 © 0.1 02 © 0.25 050 © 0.1 0.2
A2 AR R 2 A2 AR 2 A %
Relative deviation Relative deviation Relative deviation Relative deviation Relative deviation
J bl JT 5l JTFEK H % JIRAK JEOK B
Monthly maximum temperature Monthly minimum temperature Monthly rainy days Monthly rainfall Monthly total radiation

e. Fr 7R RV
e. Tropical monsoon climate

i WGDWS AT R R KA, DWSS HNFEHUR LS. FHE.
Note: WGDWS is weather generator based on dry and wet spells; DWSS is daily weather stochastic simulator. The same below.

B 1 WGDWS #= DWSS £ &) &2 %&F A seitfiAastiz £ R R FE
Fig.1 Cumulative frequency of relative deviation of monthly statistics of meteorological variables generated by WGDWS and DWSS
PRI R A G A ) ) B il B e IR S AR B A CHerp BT RIS 11 11 A dee e W& T 0, AR
RS AR IR Z L NE AT AR R O, WA REER  ELEMT B o T H BEK HEOR A K E A
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R Z R, REEHFIHED SR WGDWS KA #
PRI OS5 SR — 20, ESEMER (B BRURR) &1E T,
5 DWSS KA %L, WGDWS &4 884 i A B#/K H
ARG E N R ZE, AR R H K B
FORHIAES R 22 o RIS, $aHEAS [R) A0 X AR 40 4 S adk
T3R80 00 (- D, iR KREESE FRiERAE
B R AN A R 22 e N 0 AT 2R — Bk
A, HAR 4 MR A smia g sARRE. K
FH AR5 10 o0 A B R 9 28 Rk A2 B AR — 3, A BR/KH 2L
M KES LA RHEZR. XTHABKEE, &5E
Ll A T 9 28 R A A A SCIEL (P AR 3 22 48 0 JE 3 A
T, R KBEMES % N DWSS AT WGDWS, %4 3 Fh
AEFEAN WGDWS AR Z /N T DWSS. X H K
B, ST OB A T P S R A s AR R R AR R 1R 22 A
YHEAEFE AL, HAR 4 FAEEES DWSS ®mENT
WGDWS.
2.2.2 WGDWS 5 DWSS 4 s T8 414 H A b4k
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Applicability of weather generator based on dry and wet spells (WGDWS)
in five climate regions of China

Li Shijuan, Liu Shengping, Zhu Yeping, Zhang Jie
(1. Key Laboratory of Agri-information Service Technology, Ministry of Agriculture and Rural Affairs, Beijing 100081, China;
2. Agricultural Information Institute, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: A weather generator can be defined as a statistical model for the daily sequences, usually considering the multiple
weather variables, such as precipitation, radiation, humidity, and temperature. The conventional weather generator has been
mostly used the dry and wet days as random variables. But, the generated time series can contain a relatively large error in the
dry and wet spell, due mainly to the key variable of precipitation. Fortunately, a Weather Generator Using Dry and Wet Spells
(WGDWS) can be served as a new weather generator, particularly for the dry and wet spells as random variables. In this study,
the usability and accuracy of WGDWS were evaluated on the daily weather data from 16 stations located in five major climate
regions of China. The statistical values of generated and measured meteorological variables and the statistical values generated
by WGDWS and DWSS (a weather generator based on the dry and wet daily transition probability developed by the research
group) were compared. A significance test was performed on the monthly values of each climate variable, and the dry- and
wet-spell lengths generated by WGDWS. The results showed that there were no significant differences from the measured
values. The WGDWS has been widely expected to generate a long series of daily weather data, thereby meeting the climate,
moisture, and crop physiological models. Specifically, 93.8% and 96.4% of the absolute errors in the monthly maximum and
minimum temperatures were within 0.5°C of the measured values. Some 95.8% of the absolute errors were < 1 d in the
monthly rainfall days. Also, 91.7% of monthly rainfall was < 10 mm, where the absolute errors in the monthly rainfall were
higher for the tropical and subtropical monsoon climates, exceeding 20 mm. The absolute error in 70.3% of the total monthly
solar radiation was within 2 MJ/m*, where the error was larger (> 4 MJ/m®) for the subtropical monsoon climate (Tengchong,
Yunnan Province). According to the length of the wet and dry spells, the simulated values of the maximum monthly wet,
average dry, and wet spell were very consistent with the measurement, with the average absolute errors < 1 d. There was a
slightly larger average relative error of the maximum dry spell of the month (4.16 d). In climate type, the WGDWS was used to
simulate the temperate and subtropical monsoon climates better than the temperate continental and tropical monsoon climates.
A comparison was made on the monthly error distributions of the daily simulation sequences generated by the WGDWS and
DWSS (a weather generator using the dry and wet daily transition probability that was previously developed by the research
group). There was a consistency in the error distributions for the monthly maximum temperature, monthly minimum
temperature, and monthly total solar radiation. The WGDWS simulation of monthly precipitation days was better than that of
DWSS, where there was a relatively smaller error of WGDWS under the condition of equal probability. Nevertheless, the
DWSS simulation of monthly precipitation was better than that of WGDWS. According to the dry- and wet-spell lengths in the
daily series, there was a very close error distribution of the monthly average dry spell of the WGDWS and DWSS. The relative
error of WGDWS was smaller than that of DWSS in the maximum dry and wet spell, and the average wet spell. Anyway, the
WGDWS simulations were better than those of DWSS in most climate types, except for the average dry spells of the
subtropical monsoon and tropical monsoon climates. The WGDWS can be widely expected to better simulate the maximum
dry and wet spell, and the average wet spell, compared with the DWSS. Therefore, the WGDWS can accurately reflect the
actual conditions in the long-term drought or long-term rainy weather.

Keywords: meteorology; random variable; precipitation; weather generator; dry and wet spells; WGDWS; DWSS



