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Abstract:

As the share of VRE (variable renewable energy) has grown rapidly, curtailment issues have arisen worldwide. This paper
evaluates and compares curtailment situations in selected countries using an objective and quantitative evaluation tool
named the “C-E map” (curtailment-energy share map). The C-E map is a correlation map between curtailment ratios that
mean curtailed wind (or solar) energy per available energy and energy shares of wind (or solar). The C-E map can draw
a historical trend curve in a given country/area, as an at-a-glance tool to enable historical and/or international comparison.
The C-E map also can classify the given countries/areas into several categories, according to the current levels of
curtailment ratio and historical trends. The C-E map helps institutional and objective understanding of curtailment for

non-experts including policy makers.

Keywords: wind power; curtailment ratio; penetration ratio; VRE (Variable Renewable Energy); photovoltaic (PV); solar
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BnetzA: #EHR v U — 27 JHHIT (Bundesnetzagentur) ( -1 > O HIHEED)

CAISO: 7Y 7 4 V=T ML A EHE (California Independent System Operator)
COVID-19: #filam 7 ¢ L ZJEYLSE (coronavirus disease 2019)

CREZ: BifMEAFRET X /L ¥ — > — 2 (Competitive Renewable Energy Zone) (7 &3 AN DE )
DE: A1

DK: v ~—7

DLR: EhI#RES EHS (dynamic line rating)

EIA: #H =R/ X —{FH/)5 (Energy Information Administration) (K/[E D BURFFFE )
ERCOT: 7 ¥V A EHEHE WS (Electric Reliability Council of Texas)

ES: A~A v

GB: ZVL— 7 UT U

GW: ¥747 7 v [ (giga watt)

GWh: ¥4 7 > LK (giga watt hour)

HVDC: & /EE i (high voltage direct current)

IE: 7TANVT VR

IT: £ 2107

ISO: N7 RHEE MBS (independent system operator) (FFIZKETHW LN 2 HRE
ISO-NE: == —A > 7 > R RHE AR Independent System Operator of New England
MISO: A K el S R 4 FF%ES (Midcontinent Independent System Operator)

NL 714 Z R’

NO: /v x—

NY-ISO: == — 3 — 7 M7 R HEHBERS (New York Independent System Operator)

PIM: NUIR=T | ma—Ur—Y— AU=F Y Feai 13MEU/3—7 % RTO
PSCO: =mu T RAHHY— b RAfL (Public Service Company of Colorado)

PT: /L hH v

RTO: ek A48 AR (regional transmission operator) (RFIZKETHW L5 HEZE
SNSP: RHIEFRIMFEIR T =7 (system non-synchronous penetration)

SONL b7 A /v F v FR#EHZE (System Operator in Northern Ireland)

SPP: MW/ T — 7 — L (Southwest Power Pool) CK[E 7> RTO)

STATCOM: # LT 5hE JififE ¥ (STATic synchronous COMpensator)

TERNA: A % U 7 OEERGENE

TSO: EERHEHFE (transmission system operator) (RFIZERM CTHW B L5 HGE

UK: Z[E

US: K[E

VRE: Z#h: A " E= R /L ¥ — (variable renewable energy)
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JR R0 KB % HRls & A 22 B PR AR AT RE = R L X —(VRE) S R AYICE N L T8
D, %L OETHAIMHNRKE RMEE 725 T D, 1990 FE 2 TN 7= I O#FFE T
1. AN R T U0 VRE O =7 LEBRTE RN E SNZ[1], £D
%, BIOMZEIZ LD . —F8D VRE Z H 44X, 723720 O VRE =7 Z#EH T
XD ENRENT2], Tz, MO TIL, VRE O = 7 BN 52240 C,
FENH N FEE BRI TIN5 & FER ST [3],

B &0, TRIAATREZRE IR B 5 DIz, @H ., AAEMIC, ERNSHNT &
EWOIEDH L GEBETE S, SCHS]D &L 5 e S0 E T, THM
il (curtailment) | (3 AT A4AK) & FHﬂﬁ%’H’](constram)J (=B )xy T —27 Tkt
T HAE OHIKD) 2 XBI L TWDH A, K ¥ 2 DOHEEEZXBIET, i N—2A
DOFEFHIHI (B 2 1E, KEET v ~— 7@? VIS — A ORRFEHIHIR NG
EFNTWD) LISt o7 2 B | ﬂbf% [H 80 (curtailment) | & #6— FHFE % 1
ALTW5b, £z, TH4]1 T Mﬁm%® TeT—XOFMAREEETISES
EFThD, JBSIFEE %X&/;~wL (A% 1k & 72 I PR 2 Heis s LD i —
AT v havERIETa s T A BXOT—XUEOHKE—Eo Rz X v H775
Hil L)L OHENEHEIZ 2 D AR B D | Ll TV D,

HAIMENZLT LS ) TixZew, BAOREFEE L. MR LEF—0
—ERRHAIE ST E FIC EF PR AR R T 5 R TE D, JHUE, BRIk
[E]®> ERCOT =V 7 T~ /1 LTCHEHA I TEBY ., Xeel ftB L= m T FASE
P—ERAOT ) T TIEHDIHE OB TR PRI EEDL LN TETND
[6], REBNHEZKI T LT, EMIZINOOMMED 22— A Z4RMT 5 2
EMNTX D, Hﬁ%*@ﬁﬁmﬂ&ﬂﬁ%* X 5P e O BIMRIZ. X 0 #Ei
NOREFRATH D7), BSBELFEICA ST 52 & T, B EITT L — 1t
MR E LTI TR, FMESHR Y — tx@%&%&bf@“ 14 R7-9, fFilx
X, BAREOHNENEEZGIET D2 & T, EHYVAT L0 D) HAENLD Y
AR L, KR EICL > TIRESN T FZEEERET 2 2 LN TX 5[8],

JR I FETE DR IIE Y — ARG EH SN2 0WiEE, HOMHIITEIZZ U —rx
FILF— ®%%@%ﬁﬂbﬁ%)&ﬁb BT AT A O TR U) 7 ik 513
A 5} EHREFOREF T T/ TSO MR & > CTHHEK LR D,
N Xfi ﬁ%mwitim%A—ZHﬂﬁm% NEAe <L B S e (E2IXIER
FED) MAPHENCERE Y THZ L TH (2L, Torv—r0KE R E, TG
— 2] OHAPHIE TSO X 18O (2 X5 [8afl Sz HAIHI O XBIAHEH T — &
oo nWER U T AR,

JE ) FEEE DI, 2 < DOETRES)FEEO B HMEIRRE 2BEE > T 5,
TAINT R[5, AA 9] ~[11], ®E[12]. KE[4]. FE[13]~[16] 72 ED[E~
TEL OWMERTH LN HR SN TWD, MAMHENCEIT 2 FEHER R 2 A L 72 iF5EI
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T TN THDH[17]-[22], Fio, RMERMEOEERKFEO—DL LT, ko
A ZHEET 5 2 &b T H[7],[23].[24]

WEOH MG OT — 2 & ZOMEMEIZIL, VRE SRHFHE R KR ORE I B9 2 FEHL
NEENTWDAEEENRSH 5, BH VAT AHFERICBW T, HAIH L ~uid R stg
ROMWEEZRTIEE LR VES, LL, SEIFESCY 7O MG L~ LA E
PRS2 L1, BT LRSS TIERW, il 6, HAOmHlo v~ i, H25HE
DESV AT DB HEEOREDOERICEI#H L TW A AREERFEW AL TH D,
VRE 1855 OB O URZ FE 2 BRI H - S5 2 72 D12, W< DO s 727 >
—ILMEREIN TS, R[25]TIE, AV =—FT DAy hTV RE, Tr~—7
P, RAYDT 2 b AT 4 c RAVAZA UM, TANVLT R, KH =2—XF
aNIZBIT AMEE RSN BEEY =T 2T 5720z, RS ERKY =T ) &
WO FREDNREINTWD, ZOREE, 772D EVvy VRE =7 (30~40%) Th-> T
b LT L HEAMEIZZ L T HMLERRNT & DR ENT[26], SCHR[27]D—H DU
KOOI TIX, EEBSCHKIMMEOH HER, 7~ RURARVAD L9 7o etk xf
WIZE T, HAMHIZR LT ENTEDH I EIRINTND, F72, STHR[28]T
I%. VRE O HAIMENCE @S D E T AT L OFRMEER 250+ 5 [kt F v —
MW ERARIBENIREI N TV D,

JE I3 FE D H T4 ORI A2 L S BfETS Z L1, WL OO R B EE
ThbH, MBEHRBENORLE, 7ay=7 FORFEMHIZ. A SRR ES 55
HENELZEHRTELO0E I NICEREEKGET 5, Try =7 FOTREZFIT, H I
BEE L E BRI AT L D272 > TETWDA, HAMEINBEIC /D LT
By FOPNIEIMETL, 70V =7 NBARMNEER DI D R[EER b5, HD
PA R Y TIZOWNWT, HEFITERREEZ T DR, PRI D H I o6
BEHIO TBERWELEL LI D, BHVAT LAOBANOIE, “BbREZHEH
L22WEROFKEENEPMET T2 & RESNIARRFACEIEICEEL 5 X 5 AlHe
MWD, £7c, KO RERZ Y THOZHEERLES LT D LT, HAEmHE L
SXOVIZE B E 52 DAReERH D, LU, HAMEI &M 5 72 OPRALIX, FF
EOESL= Y 7 OMENCRRITFT D, Fi2. FEMEORE (7206 H 1 8H)D 1%,
THEEENCEHD X0 &, ENTHRT DL ZENEE LV,

AR 2R L2 2JRREZHRS Z &3, BEETHDH, EEV AT LORMEIZ, &*
BWYUAT LOPEPMLETH DL Z L 2RV 7T A THLAREERH 5, 16l o
t ) —DODREIX, BNV AT LOFRELEFMFARERBIIEEOR O I A~ FTH
LEREMEDR B D, ZOHE S, IREMEOILENE OfFFK & L THIHTE L Alagtkn
oo, EEVAT LD —VIRYLRIT e — VIR A RS 5 2 E N TE,
TV 7 REROHEEEHE X, FFEEDOI ATy FOMBEEFEMT H1-OICMEL IND
BEND D, FHEISNEBEON, TR FXF—EPEOEN, 721375~ FL AR
VALIERT A7, v = VRO U T IR TOMMOWNT I EIT O A
X DA A I VT NEBEIZRDGENH D, —DOHORREMEIX, ENY AT LD
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PR HTCIRSI R B OB N T & | ZZEE OB B EERFINGE S D TREME B
HZETHD, THRGtOEBLZEMTHZ L L EERERTHDH, MIIBEENT v
VI == AT T DI (T DI ORE DO —>TH 5 H0) PR
BIIFICSINT DREIE, F 2R & 72 D ATREMER B 5,

H2ETHELLERZSINDN, C-E ~ v A3 AEHES = 7, Hithhss B i)
LW 2 DOETHENRIILD 2 RLFERTHY , HLERZ I T OHLFEDOHT)
ey =T OTF—FEMAEDOE T, CE v~y 7y hT5ZENRTED,
CE~v 77X, HHFEOSIEIERECZY TOMAMEE v =T OF — & 2857
2y h95Z LT, HUROPOEENICHITLZEDRAETH D, £o. HIHER
T U7 ORESEEZE I 2 X EoEE O e v N TREIER iR E LTHR TS 2
ENTED, CEvy7ORAIX, 2 DOTF—F5EMELE LW U IV TIETH
D 7203 6 HITHNE] ORI A LR H 0 TE BT T B T2 b O F i 7 S A fR A
HTETHD,

INET, RSO ADDEFEHFIZ L - T, HAMGIOME R 2 €&/ THRILT 5
720, IC-P~v 7| AT Y — AR ENTE T, 20 C-P~ vy,
HHE =Y TIZONT, y#iZ VRE O 6 (VRE BEE I &H -V O S
Ni-ENE) ., x BCEBEEENESH-Y O VRE XEEHEOHBEFRZ R LTV
72[18], AFmL TIX, C-P~ > 7OHIFIEL ML L, FEAZ (penetration ratio)
£V H VRE [ZDOWT KRS HGETH S [HE )18 = 7 (energy share)] % HH
L. [CE~y 7] LAHERDTND, K LOEZERZOFIRMEIT, STHR18]23 A%
ST LRFEARE LI SR> THRLNEHARTH D, 4 HTIE, HxDE
VAT AMZBWT, HEAME D B DICE W RO FARET RN EA S,
N OJRE R % OB TR L, HAEfl L~ v &g fn - KR 27200 3 £ &
ERFEPEANSIL TS,

A XTI BRINDJE S FEE AT T 256 E. KE I L O 7 & D% ISO/RTO,
HEORNFEEDOEANETL ) 7 HAROKGAFEEOEANEL Y T Lol
= KFED VRE BADNETFHEE - =V TIZOWTHET 5, 52 ETIE, HAENS
ElpolzEl s =) T B AFRRERFGT — 2 2RICEL DD, ZLOE =T O
VRE A #HNCBT 215X, 2 < OfiHT — 2 XN—2AR 8 I EhBXOREE -
BEHIBAEL TV, RAETH 70T 572D, AFILES TIL7aw, AREFZED
D —21k, FAERREZ R X—OEABEBEN I F E TRV HIEICET A
SCEBLEHRELOE - 2 ) T LT =2 EE L, TR0 I osm o
SFESERFEREEBER LI ETHD, TORD, DT —XFDHLON, Kig
TOMBEMETHY , FEHEOHDLEBRO —>TH D, EAHLC TR, EEMOICHK —
ST FBI b DT, MFE &, &Y =7, HA§IRICET 5 HiE
DEFR BT TN D,

FARWMLTIE, C-EM) TCEARE] EWIOEEAREREL TS, Zhudxx,
SCHER[ISNZHWT TC-PLb) TC-PABE] & LTRENTZHLDTHD, HIFAIL, HDHE
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Cs: HDE - = U T OKRBGICFED HITEHIZE (%)

Cv: HHE - =) 7 OVRED H IR [%]

Ev: H5E - =V 7 ORESEEDOEEY = 7 [%]

E: 2« = U7 OKGIEIHEDOEEY =7 %]

Ev: »5E « = 7OVREDE &Y =7 [%]

Te: H5E - = U7 OFEMBIHEE & [GWh]

Gw: H5E - =) 7 ORNFEEDFHIEEEIE [GWh]

Gs: 2 - =V 7 DOKGICHEEDFHFHEEEE [GWh]

Ww: B DHE « =) 7 ORI EOMHE B (RE I E) [GWhH]
Web H[E - = U 7 ORI EOMSE & (RAE ) &) [GWh]

Ths,
feis, WHRY =TI, ﬁﬁ%%%@ﬁ%fi@<%%@ RSO TER SR
TV, HRGRIC L HIHACKREROTEIRRIC LY | 2020 OIS

HEUABAREERH DL TH D, FT-. T TE fémﬁmﬂﬁi JEEE ) w &
il G2 ENEDORFHEZDRIZHW TV S, ﬁ%%@ﬁ%@ mC[18] % &, Bt
WL TR INODOHEEZ BRI TERL TWALELRH D,

22 TFEISFEFLEBACRTLOEAIMGIZEET 545t

F 131X CE~y 7 E2ERT D007 =2 ThHDH, 20T —HI%, BRMD
WS DONDE, T AV AR F XD, £ L TCRSNIEENEALZHFEOZY TNk
FNENELZLDOTH S,

RO TlE, IEAD“Electricity Information”<°4-[E TS0 5 ATF L 72 BRI - [E O 4
BHBRBNE LRI EOREENEDT — X 2HEMA Lz, BAEFREZRLE—DH
HIHIOT — 2 2B L i, BHSESCTSOMAE LT niEebeunt v o ffi—&
Wiz b—vidzewn, BN CH AT — 2 2 nF L TWHEIE. R4 Y[B11ET AL
TV RBIDOHTHDL, A ZVT AL AFY X EMOETIE, ML L72A5E
FOMER U723 C[91,[11],[21]. E721% TSSO T B RAHDOT — 2 v HilEDH
TNl T — 2 % B3 2 & 3T & 5[30],[32]-[34].

KENZIZ, VREO I GO T — & 245 2@ X 72, A M OEMIEEE
NEREIEOIHEBEEIT, KEZR VX —FHRBEIA)DO T =7 A Fhb A
FT 52 LN TE, FISORTODT — Z IHMEBNCAFT 2 MENH H D3, Ajwm LTl
SCHR[371Z2 SRR LT-, SCER[37]TlE. W< 2 DISOSCRTOWIZ BT 5 R )3 % @/i7
& JRSIFEED HITIHIZR O EREROBLIRIN TS, X TiE, BRI E
Oy =T EWBDIMHENCBET 28T — X 12iF & A ERAR I TV, NYISOXISO-
NEZ2 & DO—HDISODHEFT — #2121, THiGX—2 ] OHAMHIAEENLTWD AT
REMEZ B 0 | ISOIZ L 5 ToRfil &) H ] & BUEX R S AL TOVRWZ L IZHER
TRETHD, " FarxXy 72k, ZnEToL A, BII3EOH
I IATHIL TV ZR[38],

HEOHEEE &SRB NBEICET oMEHT — 2%, Bk TARINIcHEE
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DHMHIN RS REEE STV D

PR & E[40]-[45]°t DA FE[46]-[47] 03 F-1T STV D,
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FEL

ERTE DH[39], PETIEES)FE

Y TR
DR, FIR

7

YN
LY
7fQ/L\

., Z
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-
—
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# E 0 & 1 H A o ke

A

BX M

x 1

Country 2009 2010 2011 012 013 014 15 16 017 18 019 2020 Data source
Denmark *! T 2409 33018 54 N3 R 359 Bele 3397 M08 34169 MA1 35093
G, 671 7809 9774 0270 1,13 13079 1413 1782 W77 138% 16150 16333
W, - - - - - - 215 120 1 35 553 1463
B 0% B7% 30.0% 32.0% 346% 41.4% 42.0% 37.6% 43.4% 40.7% 41.0% 46.5%
G - - - - - - 15% 093%  L4%  229% 3% 8.2%
Germany T, 513665 547284 540560 539516 537331 525904 SM8133 S04 S33U 5756 510542 510542
G, 3647 3793 48883 S0670  SL708 57357 79206 78598 106601 111590 123545 129769
W, 7 15 40 359 480 121 425 330 5287 5247 6273 -
B, 75 69% 9.0% 94% 9% 0%  150%  148% 0% 0% UM B4%
G, 02 03% 08% 0.7% 09% 2% 5.0% 42% 47% 45% 48% -
Northern Ireland aozom T - - - - - 8766 87 8725 8413 8403 8347 7987 [5]
Gy - 943 1020 1259 1453 1803 1715 270 2578 2763 2961 [5]
Wy - 3 7 % i % 51 109 50 297 41 [5]
E, - - - - 166%  05% 9%  20% 07 Bl 3%
G - - 1.3% 0.7% 1% 2T 50% 29% 4% 88% 97% 135%
Republic of rland (BirGrid)® 7, - - - - - 7% BT6 V509 998 08K 30 385 [5]
G - - 4% 4102 4642 5140 6573 6147 7444 8640 10019 11549 [5]
W, - - 106 103 7 16 48 m m &7 71 144 [5]
E, - - - - 184 28%  08% 8% B0% 2% K3
Gy - 24% 24% 36% 44% 5.0% 28 36% 50% 6.6% 111%
Alllreland* T, - - - - %73 IS A5 /A6 M2 3968 381 [5]
Gy - 5198 5112 5901 6593 8376 7862 9714 1207 12782 14510 [5]
W, - - 19 10 1% m “ 8 36 n 1008 1909 [5]
B - - 150%  M44%  161%  180% 223 N6 B3% V% RNJ 64h
G - - 22% 2% 3% 40% 50% 28% 38% 59% 73% 116%
Italy T 30268 330455 334640 308220 38475 310535 316897 314261 30548 32910 319600 302,800
G, 654 9048 9775 13333 14812 15009 14705 1758 17565 17318 0034 18547
W, 700 541 28 22 154 52 38 u 462 69 811
B, 2% 2% 29% 47 9% 4% 56% 55% 54% 6.3% 61%
G, 9 5,6% 2% 1% 10% 1% 18% 25% 26% 34% 42%
Partugal T 8773 50613 49114 47110 4623 46139 46849 4735 4Te6l 48838 48810 46723
G, 757 9182 9161 10259 1204 120110 1607 12474 1346 12650 1356 12172
W, - - - - - - - - - - - dlmost zero
B, 155% 181% 187% 2.8% 26.0% 26.2% 248% 2.4% 25.T% 2% 2.8 26.1%
G - - - - - - - - - - - 0.0%
Norway T 132000 125100 130000 129200 126700 130400 133100 134100 136700 134700 133,700
Gy 90 1300 1600 1900 200 2500 200 2800 3900 5500 9900
W, _ _ _ _ _ _ - - - _ _
By 0.7% 10% 1.2% 15% 1% 1% 16% 21% 2% 41% 74%
Gy - - - - - - - - - - 0.0%
Spain T 250660 260530 254786 251700 246200 243500 247200 249200 252200 254000 242843 28345
G, 37889 438 41799 48100 54300 50600 48100 47700 46900 49100 54289 544U
W, 70 315 7 120 1160 520 30 90 50 2 4 182
B, 150%  166%  ledh  191%  20%  208%  195%  191%  186%  193%  224%  28%
G, 018%  072% 0% 02% 2% 10% 01% 02% 01% 00% 01% 03%
UK G 330018 337509 35918 35483 34N 30807 310982 3ILI9 307914 311241 302662 286868
G, 981 10286 15963 19847 2837 31959 40317 37 49605 516 6435 7575
W, - - 59 [ 380 659 1276 1134 1542 74 1940 36%
B, 28% 30% 49% 6.1% 88% 0%  130%  120%  159%  184% 2% 2%64%
Gy - 04% 0.2% 13% 20% 31% 29% 30% 29% 29% 4%
¢} Gr - - - - 02219 302457 302825 303019 3141 294767 279363 caleulated by diference
Gy - - - - 066 3\ BB 47571 5475 6L8B B between UK and NI data
W, - - - - - 621 %9 108 1440 1474 1940 335
B - - - - - 100%  128% 18 157%  181% 200 262
G - - - - - 20% 07% 29% 29% 26% 30% 42%
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Area 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Data source
SPP E, - - - - - 12.0% 13.6% 18.1% 23.0% 23.9% [371
Cw - - - - - 0.7% 0.9% 1.6% 2.8% 1.3%
ERCOT E, 6.1% 7.7% 8.5% 9.1% 9.0% 10.5% 11.7% 15.1% 17.4% 18.6%
Cy 17.1% 7.7% 8.5% 3.8% 1.2% 0.5% 1.0% 1.6% 2.2% 2.5%
MISO E, 2.7% 3.4% 4.6% 6.2% 6.8% 5.7% 6.2% 6.9% 7.7% 7.3%
Cw 1.9% 3.9% 3.2% 2.6% 4.7% 5.5% 5.4% 4.3% 4.3% 4.2%
CAISO E, - - - - - - 5.3% 6.0% 6.0% 7.3%
Cw - - - - - - 0.4% 0.5% 0.2% 0.2%
NYISO E, - - - 1.9% 2.2% 2.5% 2.4% 2.4% 2.7% 2.5%
Cw - - - 0.3% 1.4% 0.7% 0.9% 0.6% 1.0% 1.7%
ISO-NE E, - - - - - 1.4% 1.7% 2.0% 2.6% 2.8%
Cy - - - - - 3.3% 2.4% 4.3% 2.9% 2.8%
PIM E, - - - 1.7% 1.9% 1.9% 2.1% 2.2% 2.7% 2.7%
Cw - - - 2.0% 1.9% 0.7% 0.3% 0.2% 0.4% 0.2%
Hydro-Québec E, - - - - - - - - - [38]
Cw - - - - - - - - 0%
= —
&3 HEORALENINHOHKET—%
Province 2011 2012 2013 2014 2015 2016 2017 2018 2019 Data source
All China T, 4,700,090 4,976,260 5,420,340 5,638,370 5,802,000 6,129,700 6,482,100 6,347,800 7,268,600  [39]
G, 74,067 102,999 134,900 153,386 186,300 241,000 305,700 366,000 405,700 [40]
W, 10,113 20,783 16,231 12,376 33,900 49,700 41,900 22,700 16,860 [40-47]
E, 1.6% 2.1% 2.5% 2.7% 3.2% 3.9% 5.0% 6.0% 5.6%
C,  12.0% 16.8% 10.7% 7.5% 15.4% 17.1% 12.1% 5.8% 4.0%
Inner Mongolia A&t T, 186,407 201,676 218,190 241,674 254,287 260,500 289,200 335,300 365,300 same as above
G, 22,742 28,427 35,600 36,075 40,800 46,400 55,100 63,200 66,600
W, 5672 11,335 6389 3567 9100 12,400 9500 7240 5120
Ew 12.2% 14.1% 16.3% 14.9% 16.0% 17.8% 19.1% 21.9% 18.2%
Cy  20.0% 28.5% 15.2% 9.0% 18.2% 21.1% 14.7% 10.3% 7.1%
Xinjiang #7158 T, 83,910 109,080 153,975 190,024 216,000 231,600 200,100 213,800 286,800 same as above
G, 2844 4967 7800 13,225 14,800 22,000 31,900 35,900 41,300
W, 94 215 431 2334 7000 13,700 13,250 10,690 6610
E, 3.4% 4.6% 5.1% 7.0% 6.9% 9.5% 15.9% 17.9% 14.4%
C, 32% 4.1% 5.2% 15.0% 32.1% 38.4% 29.3% 22.9% 13.8%
Gansu Hi# T, 92,345 99,456 107,325 109,548 109,900 106,500 116,400 129,000 128,800 same as above
G, 7103 9378 11,900 11,200 12,700 13,600 18,800 23,000 22,800
W, 1454 3024 3102 1384 8200 10,400 9180 5400 1880
Ew 7.7% 9.4% 11.1% 10.2% 11.6% 12.8% 16.2% 19.8% 17.7%
Cv  17.0% 24.4% 20.7% 11.0% 39.2% 43.3% 32.8% 19.0% 7.6%
Jilin HHk T. 63,015 63,700 65,385 66,781 65,200 66,800 70,300 75,100 78,000 same as above
G, 5019 6427 7172 6678 6000 6700 8700 10,500 11,500
w, 1028 2032 1572 1002 2700 2900 2260 770 300
E, 8.0% 10.1% 11.0% 10.0% 9.2% 10.0% 12.4% 14.9% 14.7%
C, 17.0% 24.0% 18.0% 13.0% 31.0% 30.2% 20.6% 6.8% 2.5%
Shanxi 11|78 Gr 98,247 106,675 115,222 122,601 122,200 135,700 149,500 167,900 191,400 same as above
G, 1307 3598 4200 7362 10,000 13,500 16,500 21,200 22,400
W, 0 16 0 0 300 1400 1100 240 260
E, 1.3% 3.4% 3.6% 6.0% 8.2% 9.9% 11.0% 14.2% 11.7%
Cy  0.0% 0.4% 0.0% 0.0% 2.9% 9.4% 6.3% 1.1% 1.1%
Yunnan = Gr 120,407 131,586 145,981 152,938 143,900 141,100 153,800 167,900 181,200 same as above
G, 961 2931 4569 6211 9400 14,800 19,900 22,000 24,200
W, O 170 169 621 300 600 570 0 60
E, 0.8% 2.2% 3.1% 4.1% 6.5% 10.5% 12.9% 14.3% 13.4%
Cy  0.0% 5.5% 3.6% 9.1% 3.1% 3.9% 2.8% 0.0% 0.2%
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