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H K & A AP (2020YFB1600103); ER HARBEESHFEREESTNH (41905132)

WE ETERRZEEHOBEREEMRE G 1919 F USRS H & e A E R m
Bdm, wo, Ik B o s ) 0 B R s Bk RN I B S AR R A Ak
NLRANESE RS R, BT RETEY W HEEEE, FIHPRHELT 5L
X o 428 I () S s W B A TR AT KA b s BT, B ISR L SRR H REES %741,
FIAESRK t /536 (PMT) A ICEE (QMD, BIE Tt a e R Rk H i s i
AT A A R F b Il A ES AR B Sl B AR S — e, kR L T I b R
1912—2019 F)— i m MR SE HETF 7. MR, WS SERE 75 HE
U I AEAC PR AN 32810 8F 55 5 Berkeley Earth-monthly.CRUTS4.03 1 GHCNV3 A —5,
I H G BEA AL XA b, AR G S et O e b DX 3 T BT e s R 1) 3 B AR A e Ao
FAL, WE NI E AR E, R EHLIX 1912 4F DLSRAEFIZE1 Mo I B 2 52 0 S 1R 1 g
ALk, FERKEN RS (TNn) 38R HA 508 0.340°C/10a « 0.404°C/10a, XFRifF)
A HEZ (DTR) 43514-0.118°C/10a. -0.215°C/10a (FJilEid 95% & FHVER )

R HERE; HEFY; KA B—i; WomEE AR

AP AR 5 B T S 1S U U B AR 1A AR X 3 A A L R DA A A AL 12 R 1 B LR Al =2
P, WRIRN 2 G ARSI X 3 a5 e b S5 AR A AR 2 T A SR A A5 A8 A A ) mT SE W0 I AR s
SR, BT H AT AN TR R BB SE B RO A AR Y — MRS ) R, A4S 19 Tt B
20 {H 20 A IRk B AR ROBE I DX 3B ) b S A3 AR A R AT SR A 7256 VT 2 A 2 PE (Stocker et al.,
2013; Sunetal.,2017; FpARIASE, 2022). Kk, Qifa) @7 5¢ 5 ] 5 A4 TR 7 51— B &
AAGEAAHI FTH 1 e 75 B R O BE M8 (Daithi et al., 2013).

H AT E AT T 20 e 50 AR DA A3k B A 3 51 1 8 ST AU AR e, F L
b & S A TR FRE R 1IZ 20 56 38 KT FOUEBE AR g n, 20 thad it DR BRI ERI K 2
B 6 3l XA R A it e P A U TR RS P A RIE PR (PG, 20215 B4, 2022;
ROFBMERTR, 2022). HRYE IPCC ARG i 5 4510735 (Masson et al., 2021), 4BRS{x
B O A2 U J A 5, Bl 2 R AR e =M T4 5 B () 38 i DL R AR (1) 3 22 LA B =5
FE AR5 RIS S 4 BRI M A2 B A1 2 I RS o S A S Ok R B AR Ak . BTBA, X A A
L FRATT I T AR ] A K B TR) R e ELAR S ] S A A I B B . 6T R
(PRI TR R id,  E T WA AT PR o DA R O s [ AS ) &5 S R 30 i 1 7 91 R 4

EEEN S8, %k, 1983 Fh4E, Mt SRIEH, FTENESERIRDTLIE, SBTAEFTERR.
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W, SFEURMEE N —E 7RG H SR ek E £ REZRHSEEIEE (Menne etal,,
20120, [EFE, XFFFRERUL, BT s R RE A 1950 4F DLRT I 3 51 i A 58 % DL A 0k 45
JE DRI B S BB E — P (Yanetal., 2001; Lietal., 2018; Sietal., 2021; #M84%, 2022),
FEIF 220 0B R BN ASRT S JCTEAE X 35k 3Ry AR s =5 AR AL A 5T 78 o ST E
ZHREEME

PR S Gl 2 T E s S X AR B 2 1 4R DL WIS B R i I Sl — (RIS AE,
2017). mIMSEE (2017) 2T 2 RIEMSEAETR, EEHREAS AP0 i il 2l L, 8
R SR AN RS — VT IR T AR R Bk 1913—2014 4F& H ST, BF 50 R %S
B B A S B X A RSN R A SRR T B A, AR, B T AR IR K
J7 50 T G I B AN W S SR R ] A I 1) 4 et 2R A R T RO SR = 5 s 4 T A o)
Je FR TR et A OR ARG B AR ROBE AR I TR I R B, R s A B AE
bR SN == < AR g v 13 IO i WP s 14 e W 6 I8 TR W 6 L ey B R el
SERKE TR R IR H BRI AR 1 F R . I, ASCHUVE Ea 73k at B (RIISEE, 2017),
W AR HE RS A] B VR R 1) il e B AS B, BT H R B4R 8 50l 85 v A s (B Al WL 2540
KA IS HARIR, ot — A vh 25 7 51 37 5 VR SR A il A REE 38—
g H S50

1 ReS R ERE

P EIEAS S G ubfs Bt # (RBEFE 2007), {RES G uGTE 1949 4 LT HIAS BN Beh
2 AN S (IR S S E). 1912 £—1949 4 12 A A GIMA 1D Rl EERE K
HiE (1912 F—1920 4) PLRIMAbAE SR ZBE (1913 45 12 H—1949 4 12 H), HH,
1912 H—1920 FEWMC FAEE HAES:, 1937 4 6 A—1946 4 12 AWM H W, 1L 1949
9 H—12 HAMMAE T, Ml 2 &1k 1944 4 1 H—1948 4F 10 H, BAE1 755 )@ T4
AL R & (1944 4F 1 H—1945 4 8 H) MR EFRSLR)E (1945 49 H—1948 410 H),
LM S e

g LIRGER, RIEHESERE SR SMHREE (1950 FERO RGN 17 #E-
M 620 (1954 4R MRS S MIMFNTE (1964 ;1979 4Ef; 2003 £ 2020 4ERD
FIE PR R 150 H AU B ] DA R Hh [ TS R oo s (V1.0, http://data.cma.cn/) X PR E S
Zyk 19124 1 H 1 H—2019 £ 12 A 31 HR 2 Ff5 ST 78 E. R 1 s, RE
KR IETE 1950 4ELARTAFEAE 2 AN BRI SR, 4 Aok B AR R, 454 b EEAS

BuifE e (GREEEE, 2007) , BRFCHRRCE 2 AN BOEEIAE, B 1944 55 1 H 1 HAFI 1949

F£9H 1 HIERN 2 NMEuERE A, 1950 1 H 1 H—1954 £ 11 A 30 HWMHIE, L4845 E
B3, MR NIZ B KA IS . 1954 FF 12 H 1 H CHiZME A DUERAET
3 akuh, Hor, 201141 A 1 HHWXIZEI A, 566k ESERAE T HEZ, FF
AR A T BT IH b Rk KT B 22 S B R, H 3 VG i R I 0% A i R 3 R e R
1912 SRR, A U A B3 BE 610 3% 1 B s AN B IR AR A 28 43 9 R A2 T 4 IR 3 IR AR
B, 2003 4 1 A 1 HEBIDWMEARN TN, B 2014 4F 1 H 1 HAE S 205
ST SEELSCE AR, T E H S RGN EE1T. B, AUKTE 1950 241 [E H i
AREMFTEARE], 1950 4 1 H 1 H—2019 5 12 A 31 HERE S G0k H 5 AR S E N
BHERA T 4 ReAs, Horb, 1954461 H 1 H—1960 4 7 H 31 H W 1) Y 5028 v e 2 4
IR B AR — I mT RetE . B 1 bt T PRoE RSk P ok S H S A AR AR I
A 4578 B IR ] A

£ 1 HRESSEE 19124E 1 H 1 H—2019 4 12 A 31 H i ER



83  Table 1 Metadata of Baoding meteorological observation station from Jan 1 1912 to Dec 31 2019

Hh sk
NI B 4 RE i R IEuiER ACERARTE WA (]
(m) 789
1912—1949.12 38°53°  115°28°  Aif AVE — — AVE
(SRR
[iiil|d: »
1944.1.1—1948.10.31  38°52° 115°29°  19.3 j?:‘ :§ o — AN
KIE (5B
A8
e AR
1951.1.1
1950.1.1—1953.12.31  38°53° 115°28°  19.3 Ay ZNES AT 18:00
D S . . . N N NT B —
ARSI
1951.1.1
09:00
1954.1.1—1954.11.30  38°53> 115°28>  20.0 ATE ANTVE AV ZNES
PR 5E i Hr
1954.12.1—1957.12.31  38°53> 115°34° 219  4E&kipysk ZNES — AVE
AN
BEAE  EEAR
1960.8.30  1960.8.1
X ; 1965.1.1 20:00
RETWL BE 1954
ey oars BEARDO FRhER
1958.1.1—1980.12.31  38°50° 115°34 17.2 I - BACAOR BMICAE
) 2 5km 1960.8.30  1960.8.1
: 1965; 20:00
1979.7.31
A
s 1990.11.1
EMARO ;
1981.1.1—2002.12.31  38°51° 115°31° 17.2 S— S
Wi o 2002.3.29
(XD ARSI
o SE I 43
2003.1.1—2007.12.31  38°51° 115°31° 17.2 il — B
" CAE R e
R T
2008.1.1—2010.12.31  38°51° 115°31° 17.2 ‘*EEEW — — —

FEz (i




X)
PRoE g
SR A FE 1958
orrs . EEH O fEuihkEg
2011.1.1—2013.12.31  38°44> 115°29°  16.8 i, —_ —
B (2 12.9 km
D

2014.1.1 &% 38°44> 115°29°  16.8 [A]

WAz EN b
M BdEPEE
84  iE: Rh “—" FORBAED; AT FoRBBE IR R TR S BB R AE B2 R T JC AT E

85 HERfE S WL ” BR 1954 48 1 H 1 H—1960 4£ 7 A 31 HAy 24t )5 73 KBHIS LAAE, HoAth
86 SOpSE| AT
0 : : N : T .
(a) BEESIE i i oo ' i .
40 ; ; il E
~ 120 HIl '
c ‘ A “ 1 . | l
= 2 . ( 1l | | I ! 1
ling ' f | b i
8 : : . {1 ' |
i | ‘. ‘.
o H H Ha It
E o AR
| ' ’ : . . 196 2003.1.1
o l19sa 121 | 196083 198011 i 2011001 |
1944.1.1 | 19499 TS AR ; 2002.3.291 2014.1.1
20 ' : e ‘ —k — Pk
1919/1/1 1929/1/1 1939/1/1 1949/1/1 1959/1/1 1969/1/1 1979/1/1 1989/1/1 1999/1/1 2009/1/1 2019/111
87 il
40
(b) BERESIE
30 +
—~ 20
: \
& 10 . | "
iy
]
o '.
40 i
T
20 F B R ' [EREE |
19541241 PNV 19791731 | 2011411 |
194411 | 1949.9.1 1958 1.1 ié ‘ -L i o
_3;{;19:"1.-"1 1929/1/1 1939/1/1 1949/1/1 1959.-"1':1 i 1969/1/1 19?9'.:1.-"1 1989/1/1 1999/1/1 i 200911 E 201911
88 B /]
89 K1 fRESZR 19194 1 H 1 H—2019 4 12 A 31 HIFEMM HIZE H ks (a) MEALTIR (b) P31 CGR
90 I £ 2 5 (0 3 TR 2k 70 ol AR s Tl AU 00450 45 38 B FR) 9 S5 P ]
91  Fig. 1 Original series of daily maximum temperature (a) and minimum temperature (b) at Baoding meteorological
92 observation station during the period of Jan 1 1919 - Dec 31 2019. Vertical dashed lines with black and blue
93 stars on the axes mark metadata times of station relocation and instrument changes, respectively
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FRRAIEIEAME R, —352 1919 F 1 B 1 H—1954 4F 12 A 31 HEEE KRB 74 i
WFERE, HAr, 191941 A 1 H—1949 4F 12 A 31 H BRI gERlk B R EIEAA R G uE B
TEE PR E S G0l 2 AWM A5 (SRHEFE, 2007); 1950 451 H 1 H—1954 5 11 H 30 H WA
[E], HTIAIEREE TN REA TR, (R A TORE, 25 5 B AH S i 2
R EEAER, JFEHSMMA 18 (R D, W7 RUZE BUZORA R 5 L w5
1o 3R 2 45 H 72 SO0 ) SR BRI e B MR B . 3R 2 B, WA 1 78 1919 4F
1 H 1 H—1949 4F 12 H 31 HWLIHA ] H 5 5 A B R SR TR SR 2R A0 2, 318 8 57%
PLE, FF HBM S £ BAERLE 1920—1927 8. 1937 4 4. 1938—1943 4L K 1949
SE AR T A 2 W TR H A R A s AR AR ORI R A 7% A, REEERTE
1945 SR 2P4FE, 546, MWBHER 1 ER, 1954 F 12 A 1 H—1954 4F 12 A 31 H B a0 &5
Lk B I s GURR AU T 37D, Geit 15 2 H e 8N 100%. 7—FKEFHEIE R KA
1 (P EE HAE SR, BFRIBCA 1955 4F 1 H 1 H—2019 % 12 H 31 H, #k BRI
(H B A B RS IR BRI BRI R 5N 0.2%) . BFFEdR 2 S0 BRI HEE 2% 52 B4 1)
At F ), AR eSS 1919 4 1 H 1 H—2019 5 12 H 31 HiZE H & MRS R i
bW S 71

2 PREARE 1919 4 1 1 H—1954 4 12 7 31 HEAG WA e B IEE R
Table 2 Integrity information of the original data from Jan 1 1919 to Dec 31 1954 at Baoding meteorological
observation station
R A5 ML I B BRI (%) T BRI B
B U R i AR
1920.1.1—1927.12.31. 1928.12.1—
1928.12.31. 1937.6.1—1937.12.31,
57.1; 3.7 57.3; 3.6 1938.1.1—1943.12.31. 1948.11.1—
1948.12.31. 1949.1.1—1949.8.31;
1950.3.1—1950.4.30
2 1944.1.1—1948.10.31 7.1 7.0 1945.7.1—1945.10.31
3 1954.12.1—1954.12.31 0 0 —_—

1919.1.1—1949.12.31;
1950.1.1—1954.11.30

NG ER N XL AR, DO SO Bl ¢, AR DL R B A AR i N RS 2
B AR, T SR AL UM R Rl A ARy R AL B (Sietal., 20215 =95,
2022) » AR AFBRE A SEA R HAE 3 DI E PR R e TRl 1919 LU
SR H 5 v A B AR IR e S e G452 (0 A B A SR E R AT i il . o, XA
AEL AR AR Jo A AR 4 T S R AT P S — B A A B ) H o v A B IR s . <
0 5 AELAS B 1) BUEL AR AE R 5 A8 B e BB (IR RT3 SO AR R 22 CRUABRARHEE N 1961—
1990 ). MELIRUE 3 Pron, BERE, RESRU 1919 G LDORJEIa 00 Edf 1) 5 2 A0
XS o

3 RERRE 1919 F 1 A 1 H—2019 4F 12 7 31 H 5@ AR AR R0 I B o7 545 ) 45
Table 3 Quality control results for daily maximum and minimum temperatures from Jan 1 1919 to Dec 31 2019 at
Baoding meteorological observation station

TR AS A PN — B A SlrREERaE
AR — 1946.8.8 (EHHk) 2002.2.21 (BHH
RARAIR — 1928.8.19 (HE) 1952.7.19 (EHH

1947.12.20 (-19.2°C)
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e SRRV EERER, Hh, BRI UG EREAT Sl A B

2.2 ZHEHHARIE
TR 1950 4F LARTHul s #iD, 3F BGRB8 s (5 B ik = ok, 45 KPR

S TR ANN I — A AT A SRAR R IR A . P DL, dndef 4k 21 BT BB I S AT RE B A] 1Y
SRR U5 L 50 B AT A AR ROBERLIN P 51 i 5 5 B R DS B e e . H T B b e ELAR
M A AR ARODE I = K i £ 32 B AT 3% ] [ oM Bk} O BIE R R 4 BR D s M Bl AR

(GHCN) (Peterson et al., 1998; Lawrimore et al.,2011; Menne etal., 2018), 2k [E < S A1 T
REESEI FC OB AR P B3R gk S (CRUD (Jones etal., 2012; Harris etal.,
20200, 3 EAE v A ERE A RO R R IR [ Bl A (Berkeley Earth) (Rohde et al.,
2013a, b), DL [ [ 5 5 Wi R BF A TR ORI 78 Il & 1) 4 3k 2R T Bt 48 (GISTEMP)

(Hansen et al., 2010) %5, X P4E = ELE AT Gt ik kIR T 2Bk AN B K IE R E
RAZ A RV CRIE BRGSO ZR, MR EFER. HikekHiKR. REIwRE. AE
BT BN — B0 B0 BREG A A Bk s RN B, I B34 ad s (1) ot B 45 )
AN [ R B ) 2 — AL Ab ¥ . Horp, GHCNV3 (Lawrimore et al., 2011; https://www.ncde.noaa.gov/ghend-
data-access ) . CRUTS4.03 ( Harris et al., 2020;
http://data.ceda.ac.uk/badc/cru/data/cru_ts/cru_ts 4.03/data/ ) Al Berkeley Earth monthly/daily

(Rohde et al., 2013a, b; http://berkeleyearth.org/data/) 3 ZEEHE S AE I R AR FE B — K
I EE 7 A @i Feh AR 3 TR AR R R BUR (Siet al., 20215 mIMSEE, 2022) o [FIEF, M
4 g5 I EARE BORE, H T E AN B 8 RE RN s &2, AUCF Berkeley Earth
0 E T AERIE B N B TR AR O K 5 B HL AT SE I H AR - L, A Fe 24 Sietal.(2021)
MEIGSE (2022) SRR 4 FIHIIX 3 JS6E I AL IR 1F kg = Gk R 26 WL I 254k 4
KAG AN — A0 73 AT K S S5

R4 ZHEPIRIRER

Table 4 Information of reference data sources

S N . X 7 R 8 S B R e —
SHERIEE SR it £ B IR e
ity A 7T R R 1) G % PEIT IE
CRUTS4.03 H 0.5°x0.5°%% 1901.1—2018.12 N v
Berkel
ey H 1°ox 1K 5, 1872.12—2019.12 N x

Earth-monthly
il 1880.6.1—

Berkele.y H Jox 1ok st . 2918.12.31 J y
Earth-daily AR 1911.1.1—
2018.12.31
AR
1913.12—1989.3
GHCNV3 H 5 S V v
BRARAIR

1913.12—1990.12

3 FpEdEAh

WRAE P AR R G uiE BICH, RETRERMIEL T 1912 £ CR¥EFE, 2007), Jf
H. 1950 4 LART A JEAR M INE SRAFAE KBS (R 20, Frbh, ARATRERE e BHIRE LR
vk SR AR WL AL A7 510, F 78 P UL R & R A 25 25 B o FL AT SE Al b o A2 R A e
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ﬂmﬁmEEﬁEﬂMﬁL$ JR G R Z R SE B 100%, 5% BRI £ SR i
o, SUEEN, EE A H R H AR TR, ﬂtﬁﬁﬁ’] Berkeley Earth-daily b
BRI T, B A T 1 7 S35 A i S A AR AT ST AT R A 1 B S mT R R )
REEETR (Sietal., 2021; ®ME%E, 2022) . L, Liﬁ?ﬁkmﬁﬁﬁﬁw#%%ﬁaﬁ
Bl FAd A 213k 157K 1] Berkeley Earth-daily {5 S %0k (38°44°N, 115°29°E) H & & MK
SRR, R HEL T (BARGEPIRS IR AIIEEE (2017) ) 43 5% B4 Ja IR 2 <
Gk RGN FEORL AT A AN, @IS LEER 2 AR ANT S AR A AR AR A, XA
HPRE RS 1912 F PSR H & m f s SRIEFNT 1. 306 B iR B E ZURHE 1950 4F
DART PR 8 S G0l R GBI 7 AT SE 8 . ISR 1) (3R 2 WoRscA skl i) I HARXT 35—
(R 1 5 A R AT | A3 78 BRI I B 8] 22 A0 56D B U (Sietal., 20215 F]HS%E, 2022) ,
AR B 1929 4F 1 A 1 H—1936 5 12 A 31 H. K2 AHIET 2 XS EHIRIRI R €
G H s A AR S IRIEEN T 5 G 15 B 3741

22

(@ .
R —

%ﬁw /\ W“QA\-JM ':I::\ A A—/X { A 'ﬁ' VAV YN v
" AR I\\\ \J\// _/\j N

) 17 v v \f: \’ \ Berkeley Earth-daily ﬂ;ﬁﬁ;—%

1912 1917 1922 1927 1932 1937 1942 1947 1952 1957 1962 1967 1972 1977 1982 1987 1992 1997 2002 2007 2012 701'.-‘£|5

(b)

M

g : /\';-._ /\f :f \ \
50 A A QM WY | M
%6 A 'fd\:\/ /ﬁ/\/w\[\'\ /k '\/_/ L/

| =g VA

RSB IR R ER
1912 1917 1922 1927 1932 1937 1942 1947 1952 1957 1962 1967 1972 1977 1982 1987 1992 1997 2002 2007 2012 2017 £

B2 e 5%l 19124 1 H 1 H—2019 4 12 A 31 Higm (a) ARIESIE (b) E P51

Fig. 2 Annual average interpolated series of daily maximum (a) and minimum temperatures (b) at Baoding

meteorological observation station during the period of Jan 1 1912 - Dec 31 2019

ME 2 ATLLE H, 1950 4ELLRT, #HXET Berkeley Earth-daily M40, F K 455
—Ak3Z H IR BRI AR E R Gk H & s R AR G115 B (A 34 3 R AR AR BR AR Ak,
FONAE, I H AN T A R 52 MR G, 21 R E H A BRI «NT 7 5 o 2% . [FRT,
RPRAE I AN 5 AR O, XF 2 2RIEANT 1 1912—1950 AEI B 1 P93 — S gk T 7
RO, P H SR AIE KT ET RS R NSRS T TR, RS RRE H ARG
45 A1 Berkeley Earth-daily $i MR (1) B 6k2 70 1) 5 X RS EAE 211 0.2%M 0.3%. F, 25
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GoRE, ARBGET RE H AR B IE M 2 OR € S 50l H s RS 751

BN FET R H AR B S 2 R 2 R R el P S i s RGN TR E (K 22)
1912—1928 SFHAMH], Bk 1919 AR e G R AW EHE LAAE, HoAth i BE3s o ddeh 5t . i@
i STE 1919 F ik 21.1°C, B K THEANTE PN B (1912—1918 45, 1920—1928
D BRI, T H A 1950 A DLRT A3 - AR R E , 1919 A7 BB FE B
AT, MEGHICEIEEES (D, 19194 1 A 1 H—12 A 31 HWIMEIE I %A
HE B S BT G L AR AR S B B (] AR S RS R R R e % . Ak, R E T
FErR, BRI AEA § G B BRI Xt b, AR A X — B BB T st . Brbh, RS
A PRAEFE A7 51 S5 ARk 1A 38, B 50 A 3R A R H RN R &4 1919 1 H 1 H
—12 A 31 HEmESIRJEEIEE, 1E VR RRER % 19124 1 A 1 H—2019 £ 12
H 31 HimRAE N5

4 BRI —k

) — A i S AU BB ESS) — P A B R OR T B, Ji st S B I A R R . A)
AT UL B[R] R S R R AR, R OR B LSRR AR AR RFE (Quayle et al.,
1991; Della-Marta et al., 2006; Haimberger et al., 2012; Rahimzadeh et al., 2014;
Hewaarachchi et al., 2017 ).

4.1 ZF 7 H AL

S [P 5| FE 3 — A A BRI R R R A S A IS AT IE R B AR (Si et al., 2018; Si et al.,
2019; FIMSEE, 20200, AHXTAEFIH REEWMSRE, HREEWITF 5 B & FARREK, i8E B,
(8] 1) 3 — A B AEAE — E IR AME (Vincentetal., 2012; Trewin, 2013). BF 7 2Rl H 4
HA IR FEFI R (A B 54 (RIMBEE, 2022), @I AR B TAEM A RES % T
FI AN TR S gk H AT 5T m A 56, — 225 T Berkeley Earth-monthly. CRUTS4.03
A GHCNV3 {#5E S Gkt KT (38°44°N, 115°29°E) 3 K AEEHE (R 4) ; —=UET
Berkeley Earth-monthly 3 5i 7K~V HEE R (R 4) » HREZZHE PRI @ESL A T H SR
FIW ST IE, X3ET Berkeley Earth-daily 3 mi K- HEEHE (K 4) o 3 FEf R ESH
A BEAR AL ITEZ IR S5 (20220, Hdr, T Berkeley Earth-monthly/daily %fi 57K
ST AN S Bk 5 For, HIERUTES R S (2021 o B 3 AR
RS 50k H i s AR IR SIREM A RIES %P5

% 5 {IET Berkeley Earth 3 s 7K P 11 ANk A5 2
Table 5 Metadata information of the selected 11 meteorological observation stations based on Berkeley Earth station

level
i 5 s s Eigg BB
TR 5k 53596 38°51° 115°08° 52.2 EZ0)
Wb E 2SR 53692 38°44° 114°59° 66.5 EZ0)
IRy At §1 54438 39053 118°53 65.0 B
T EIE 2R R 54439 40°01° 118°43° 50.9 2k
TR E A Rk 54531 39°44° 118°43 43.0 EZ0)
TR SRl 54601 38°59° 115°39 13.1 EZ0)
TR R R 54602 38°44 115°29° 16.8 2k
B A= 54603 38°43’ 115°46° 10.0 B

AL AR Rk 54607 38943’ 115°07° 45.0 EZ3]
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22 11
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21 10
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:6 19 L“T 'r 1 i il“ .i.u.' :6 8 ‘ w
£ AV T <
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- VA M JUUAEE
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" 16 * vy
— R AR 4 p— = KT
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Fig. 4 QM-adjusted and raw series of daily maximum (a) and minimum (b) temperatures at Baoding meteorological
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Table 6 Monthly average QM-adjustments applied to daily maximum and minimum temperature series at Baoding
meteorological observation station
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A% - - - - - - - - - - - -
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308 HE AN 10 R 30 XA 80 FEARK LG, 20 4D 50 FEARE] 60 AEAR A B R 1 B A .

309 R T REARRUH AT IEAT 5 A R E R 7 S H 6 B Berkeley Earth-monthly A1

310 CRUTS4.03 3 s #f LA Akt (RIMSEE, 2022) FIKHE (Sietal, 2021) H4EREFE TSR 5
311 AR (C/10a) (95% AN PEAKFAL 1)
312  Table 7 Trends of annual temperature series based on QM-adjusted and raw daily data at Baoding meteorological
313 observation station, corresponding with Berkeley Earth-monthly and CRUTS4.03, and those from Beijing (Si
314 et al., 2022) and Tianjin (Si et al., 2021) at the century timescale with uncertainties at 95% confidence
315 (Units: °C decade™)
. . . Berkeley Earth- . .
iTIEJR TR Y CRUTS4.03 (5 T
monthly

/Bf{? 0.109+0.021  0.017+0.021 0.098+0.010 0.047+0.016  0.099+0.016  0.119+0.015

.

48

. 0.2244+0.018  0.324+0.025 0.158+0.010 0.213£0.015  0.187+0.019  0.194+0.013

T4

o 0.166+0.016  0.172+0.018 0.128+0.009 0.131£0.013  0.154+0.018  0.154+0.013
316 VE: RPPFEAURANSEEEMRICURFEAR PGSR TIERT. ERFE RS RIS
317 A G B 1912—2019 4E; Berkeley Earth-monthly 1 CRUTS4.03 I 541 48 i B2 5l
318 9 1873—2019 £, 1901—2018 4F; JLRUEE-V- Byt AT BIURFF 9ISt i B il 1881—
319 2019 4 1911—2019 4, 1911—2019 4 (FM5E, 202205 RESFEF B ST ERF 514
320 THI B2 8 1887—2019 4F. 1891—2019 4. 1891—2019 4F (Sietal., 2021)
321 MERABNKE, WK 7 i, B—MHITIEERRE G B REE PR &K

322 AP R IEEE 2 50N 0.109+0.021°C/10a. 0.224+0.018°C/10a A1 0.166+0.016°C/10a
323 (95%AHhENMEK AT, 55Xt Berkeley Earth-monthly A1 CRUTS4.03 #4348 1k g 5 R A
324 —F, I HAHECAT IE BT A SR A1k (0.017+0.021°C/10a. 0.324+0.025°C/10a F1 0.172+0.018°C
325  /10a) HEAHVE, [FR, WEANTEEXIEKE, RethX 55 (FIMSEE, 2022). KE: (Si
326 etal.,2021) PR IRIEIRA RS S AR — U, (HIMRRIRE B KT EE, HE
327 HbuBE AR AU AR EX R B — e FE R ORI T, R e b X 4 T RO R B R RS
328 EASALER A (RISZE, 20210, S4bh, X HE WG T EE RS S 5uh 1985—2019 -7 #
329 s IR SR A AR A 2 51 0.25940.090°C /102 0.320+0.099°C/10a 1 0.299+0.085°C
330 /10a (95%ANHfE MK AL ), HERRIRE B8 KRN T FERE.

331 5.2 Meumin ARk
332 3R 8 MumiE iR e X

333  Table 8 Definition of temperature extremes
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Table 9 Trend changes of the annual and seasonal temperature extremes in Baoding from 1912 to 2019

A it P 4 A SR &5 2% KF A7 A
TXx -0.126 0.159* -0.038 0.008 0.030 C/10a
TNn 0.340%* 0.304* 0.293* 0.404* 0.250%* C/10a

TN10p -1.270%* -1.607* -1.040%* -1.818%* -0.613* d/10a
TN90p 1.534* 1.415% 2.065* 0.952* 1.749%* d/10a
TX10p -0.503* -0.792* -0.615% -0.393* -0.218 d/10a
TX90p 0.391* 0.642%* 0.432 -0.091 0.601* d/10a
DTR -0.118* -0.054 -0.041 -0.215% -0.161%* C/10a

v RrpeRoRIET 95% 5 AR

F2O% R e B IX 191249 DK 78 4 22795 M g it B 48 B 1 AR AL e 34, 728 o et B i 23
FHEHM ARG AL LKA (ETCCDMD 3 iR 1845 (Peterson etal., 2001) (&
8) , HEH1961—1990 FAE AR S A% BB AR S T B HE(E . WR9FR, X T4 1k
Kett, 19124F LUK R 8 Hiu X I TNNZR I H 52 25 (138 I 3%, 90.340°C/10a (95% % AL |
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358 YIS B OR 2 vk 25 K CE Y Berkeley Earth-daily SR EE, @i bRtk 5 2103256 42 )5 1O 4R
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360 4.

361 2) FETWHESRE L FEMHRESE TS, FIAENSK RS (PMT) Fl4r 5L
362 ik (QM) CREMHIKF 95%), Bk T 4fth i B4R e R G H s A s R0 51 A R s
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367 HEF| 30 A 80 HARKLLE, 1M 20 el 50 HARE] 60 FA I B IFFER . WA
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369 /10a F 0.166+0.016°C/10a (95% A & P K ki 1+, 5 X} Berkeley Earth-monthly #
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Hebei Province and its climate characteristics over century-long scale
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Abstract: Based on the daily observations collected by National Meteorological Information Centre
since 1919, the homogenized daily maximum and minimum temperature series during the period of
1912-2019 were established for Baoding in Hebei Province. Firstly, the error data due to manual
observation or recording, instrument malfunctions and digital inputs were removed by quality control.
Then, the missing observations were interpolated by standardized series method using the
homogenized daily temperature data in Tianjin over century-long scale. Lastly, several significant
breakpoints caused by changes in interpolation, station relocation and instrument manufacturers were
detected by penalized maximal t test (PMT) with annual and monthly reference series constructed by
two means, and adjusted by Quantile Matching (QM) adjustment with daily reference series from
Berkeley Earth-daily data. It was found that the characteristics of inter-annual, decadal and trend
changes were consistent with those from Berkeley Earth-monthly. CRUTS4.03 and GHCNV3. And
the characteristics of warming change induced by the rapid urban development in Baoding region
have well been reflected, simultaneously compared with the whole Beijing-Tianjin-Hebei region. In
addition, the warming change of annual and seasonal temperature extremes in Baoding have also
increased significantly since 1912, the warming trends of annual and autumn lowest minimum
temperature (TNn) were 0.340°C/10a and 0.404°C/10a (95% significance level), respectively, and the
corresponding diurnal temperature range (DTR) are -0.118 'C /10a and -0.215 C /10a (95%
significance level).

Key words: Over century-long scale; Daily time series; Extended interpolation; Homogenization;
Extreme temperature change
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