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#1 Interim 5 MERRA F4r T ORI

o seRt Q=S [t %= AE/T] R EHZIR
Interim T255 (~ 78 km) 4DVAR 6 h, daily, monthly 37
MERRA 1/2° x 2/3° 3DVAR 1 h, 6 h, daily, monthly 42
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(F1), N T HEMERSIT BRI ZE SR, ASCRH
WA MEAGAE 724 EA 148 — B R s SO K, 2R
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Hh [ 52 B 2 XU RE R, B K S B B G
B2 S, BEOKE (P) B 75 MR X ) 76 6 N
Rt (B 1), X T Interim RN F (K1 (a)), 4
A VL7 PH g A 0 PO )1 23 b 8 e AR R 8 LA YT
DA X P AR OK, ¥AE 10 mm/d 2 47, 74 Ji
7R s X E i 18 mm/d, PE R A< AL ER - P R
b8 VEE L BOIE DL R A AR e B A L X P A
Wb, 66 mm/d 724, PR AL b NS
HR IR DA R PE AL AR B i A X Pk — 2B b &
K12 mm/d, T P A b0 R 7 b X 2 /)N
T 0.5 mm/d. MERRA 5 Interim %} P (15315 &
IR —H(E 1 (b)), MHELREGER]0.947, (H2
MERRA ZEkHER SYLRFHLIX P 5K, 1M PU R 5 11
DUHLIX P AR/
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50°N+
40°N+
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’ y@
20°N- o /%
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‘ 7
¢ 5
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A e R VL P VO BV e Ak DA R R AG AR 55
HIX ) 7E 4 mm/d 72475 PEiES PE RS ARAEPEEE.
56 T AR 8 LA K 7 b 2R T S b XAE AN, K
£ 2—3 mm/d; P AbESH X f% /), JUH i B
ARG LB IX, {08 0.2 mm/d 4. MER-
RA ZERL (E 2 (b)) L 2 4R AL X (1) B #
765 mm/d 7247, B & T Interim % 8L Sb4h, 78
VR T S B P DA B R G R S S b X A X B K
fRAETL . ZR b 78 8 7 R P S DA A P G SR R 4 X
E WA, AR, Interim 5 MERRA %k} P 12
()3 A T35 LA — B, ZE BRI IX 3 A T 7
i VLT AR DL SVLUH X, T B 25 8] 3 AT 22 5
R, GHZTFE A rg S X, Z{HA 3] 1 mm/d
KA.
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I : [ . T
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SRR E () MRS AR (409 mm/d)

K3 (a) 45 T PAE 19792012 SRR FEARAL 1)
INf 18] 5 51), 7] W Interim 5 MERRA % Kl P ()i% 4
AL A B AR F, AHOC R E0H 0.850, MLk, AT
L5 ep ] 160 st [ AOUL I B5ORE R AH ¢ 2 $ 4 )ik F
0.745, 0.709, BEAZ/K-F34L 99%, Ui B F 75 #r 5%

FExp [ 2 2 KR AR AR A 1 TR IR DB, WS
FER . HoA, 19791990 4F P 7£ 4.2 mm/d /£ 44,
19901998 4F P iZ i 4K, £ 1998 41k 3| f K 1H,
1999 4F 2 J5 A B R e tE > e ss. mE 3 (b) nf
M, B2 BB TR R/, Interim BEE} B BE
ik T MERRA %Rl MK RE0N 0.498, 183 1 99%
R BAZIKF, o] W A AT B P g e AL R AH
KMENT E.

5.4
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3.3 | | | | | |
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Ay
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297 MERRA

2.8F Y i i
YT WY WYY
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Ay

K3 HE1979—2012 FR FfFEKE (P) 5EKE (E)
0 EAE AR 1751 (429 mm,/d)

HEEZE P Y B R R SR = 5 B
(1. E2), ATHAB IR PYS EEAR
Hhy DX 3E 1, AR 3025 [RGB X R AR
W, Kb E X AR 110°E, 35°N g A&l 43 4y iU A
X1, 4 5 A TE R (WS) A/ (ES). P4t (WN) 5
AL (EN) X3, % 2 7351 2 b [F # X (CHN) & %
[X 3 Interim 5 MERRA % £l P 5 E & F 4 4k 1)
FHR REL (p) 5725 18] 3 A0 AR Z 5 (S) A 7 AR
®Z (RMSE). X T WS X3, P &4 1k 1A 5%
F %08 0.830, 78] 73 A AR AL R 0k 31 0.938, &
HIKF 2153 99%, RMSE NS4 2.65 mm, # W WS
X3k P I S AT AR — 8, (B AEEAE L AFELE
—EWZN; E R R BN 0.965, 1HAHRK REUL
£0.327. ] WLHE FRE WS X3 E 1125 0] 4 A
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e IR, (H BB ER B Z R BS XI5
P 5 EZFARE 22 0] 53 A 35 B AR s i) — S0,
RMSE tHARX /N, S8 20 8 B RHE ES X3
MR, WN X P 5 B RERRIE A 25
BOR, IR B M 0.257, 0.221, ML RESH
by X 3AH LU AR B R AR, 3R B P20 AT BEREX WN X
B P 5 E WS EARRHE LG S, EN X 5k

P [PZEAR R AR H B, AH 9% R AR IA 0.980,
RMSE AV A 0.79 mm; E (3% 4F 384k 4 —
B, MK RN 0.423, BAEKFIL395%. 28 EAT
A1, Interim 5 MERRA B8R0 o [H 2 25 P i 2348
TR AE M FEBLRE D EAR T B, 52 WS 5 WN [X
B B IR AR T 38 22 0K, 2 8] 3 A B AE AL E
LI

%2 HE%XH Interim 55 MERRA WRH/K I (P) MR (B) BAELHIA % REL (o) K204 A7)
HLRS (S) 5¥7 LR % (RMSE)

_ P E
p S RMSE/mm-d—1! p S RMSE/mm-d~?!
WS 0.830 0.938 2.65 0.327 0.965 1.17
ES 0.785 0.976 1.63 0.750 0.979 0.86
WN 0.257 0.889 0.82 0.221 0.931 0.55
EN 0.928 0.980 0.79 0.423* 0.976 0.70
CHN 0.850 0.947 1.72 0.498 0.962 0.87
VE: BB ACTIA 1 99%, <5 B 5K T 95%.
50°N (a) Interim
3.2 KSAHIKE SRR RS E 4
40°N
B 4 g H KB 5 2 R AT B K & (W) 1
(B AF s, ] WL, Interim 5 MERRA %k} E 30°N 1
FHIRm ) — 80, 485 LR LV DL & Y )1 2% ] ¢
HBIX W HI7E 5060 mm 4 4, b PG A G 4 H N o :
X 2174 40 mm, ZRI6 NS PR 2R3 5 00 A 1 80 1007 12078 14078
X W 1E 20—30 mm 2 [i], T 75 jE b [X [ 0] B 7K &=
HAHE D, A4 10 mm 2245 soe { (P MEREA
T T FEAS TR i B R RT B K B 1R 40 AT RRAE,
R 3BT o E X R ROk A i Y
1P MM S FL AR AL B AH O R EE = (R o0 AR 1) 30°N |
AL R BN AR R 22, EFH o 5kl thk 2 4 ¢
50 hPa KA /KR & &AW Bk, ~FIE 70k 20°N 1 &
25.58, 25.57 mm, EAEAL (L HIAH 5 R HOE F) 0.746, SO°E 100°E 120°E
25 8] 43 A (AR R 20504 0.999. HiLTHT 22 700 hPa e —

KA KR & B4 3N 19.17, 19.02 mm, £ /5 3%
BERSKRESENT%. HAEE XK KK
R EMTEAD, I A SR —8. H
AT &1, Interim 5 MERRA % Bl % 2 R K5 KIE
B I 2 AR AR S A AR i — B,
[ 5 2= KA ] B K & 32 B4R AR T 22 700 hPa

W/mm
4 FEKHEE (a) Interiin 5 (b) MERRA %Rk
SRR (W) 7RIS 45 (B4 mm)

] 5 45 T R R b DX R AR VR s A
R ) o0 Af 2 3, 7] I Interim 5 MERRA % ) 3
AAHIR], 28 10) 5 26 n) /KPR A il 5 3 B AR L SR H o)
280.969, 0.971, HUBTTH - &5 LA & PE b & i He
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DX IR I B AR AE — A 2. BURE R I
DM LR T R G 2R FR A i XA KV ik 1)
B, Hrp R X L i v, 107 LR

JRACR AR SEH D O LK VO AT BT 38, T8
P 527 7 L A S 6 KU
.

#3  PEEZE Interim M MERRA BERHG 2 IRK AT BIKIAE & (W) K556 AR R B () AR
ZH(S) H¥ITiiRE (RMSE)

1= Winterim /mm WMERRA /mm P S RMSE/mm
7 —700 hPa 19.17 19.02 0.795 0.999 1.20
700—500 hPa 8.71 8.88 0.419* 0.999 0.56
500—300 hPa 3.12 3.21 0.930 0.998 0.25
300—50 hPa 0.24 0.25 0.674 0.996 0.03
7R —50 hPa 25.58 25.57 0.746 0.999 1.40

T MR EEAKCFER] 99%, “*7 BAEKFILH] 95%.

(a) (Interim)

50°N A

40°N A

-2
—4
—6
y,;“ _8
A¥-10

30°N 1

v
20°N 1 o

e
Ao
PiaY

-

120°E » 140°E
200

80°E 100°E

(b) (MERRA)

50°N -

40°N A

30°N 1

20°N 1

120°E ——> 140°E
200

K5 KR E KA (R, BN
kg-m~1.s™1) SKiEHSEEHRE (FIRKX, BN
1078 kg-s~1-m™2) {7 A 4 A L 3

33 HERXEEFKRSKIBEARESR
&R W5

PR AT BORE F ABRE X URBE _F oK 731
R BAT — KRR, 2R 04 5ORMIT 7T
KRAKGTIERFAERS, 2051 NFRZ I (res) A B
TR M SR KV R 222 (6) 2B

ow

W—I—V-[Q,\,QQP]:E—P—i—reS. (6)

B 6 2 i (6) 2t 545 2 i o [ 2% X8 2 2R (J-
JA) VL K6, 7, 8 H A P, E /KK fii 1% i & §%

80°E 100°E

(div@Q) . 7T B 7K B B I [ AR T0 (Bw /0t) LA S Bk 22
T (ves) (5340, HHUER]T IL, WS X35 (B 6 (a), (b)),
KA G B 3 350 R e o b s J2 KV
T2, & A0 W EALRFEAZE, res BN, P 5 F
) ZE(E K, B2 KIR s B IR 9 1 4m & i 35,
X K S T R YK IR SR, ES X35
(E6(c), (d)) W EFE, HresB K, Fril
MERRA %8l B+ res FIEZ N 1.8 mm/d, H
HLLT A i K, P, E LK divQ ¥R KR, K
RS GBI R, EEE R Z, Interim ¥
BE7 A0y K EAK T8 H 43, T MERRA %R T H
BBk S T HAR A 43, X RE & MERRA Bk 7
A5 Z AR R EIJE . WN X35 (K6 (e), (f))
FEREMHBN, P55 E KRB, MERRA ¥k}
B R FE A KR 7 B, {H & Interim ¥%
BHE %A H 5% Z (¥ 80K, Interim % Kl res 5
divQ ¥ % T MERRA % K}, res & HF¥{H S
divQ i, K Interim ¥} res Al HES divQ B%
A%, Interim ¥E Rl 5B Z7E EN [X 35 3 A (R 5 °F
i (K6 (g), PS5 EAETH MW KA, (HTE8 A4
M ZEE K, MERRA R EN X8 P, E DL K divQ
1% H 73 41 5 Interim 5% Bl 3 A — 2, Interim 5
MERRA %k} divQ M Z 5K, MERRA % £ divQ
AR, [FIES res AR X B8 K (K16 (h)). &% BT
0, Interim FEREEX PG 47 e LA S AR B IX I8 ZR K
VROP M YA B U A RE 775 T MERRA PEEHE
& FH TP 5 75 R AV 6 X3 K S KVR I S A B,
IKAE IR R B AR U MR B T4, JF HL divQ 5
res fEEAR KL .
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Abstract

Atmospheric water cycle process includes precipitation, evaporation, water vapor transport and other links. The
temporal and spatial characteristics of the atmospheric water cycle over China in summer are investigated by using the
ERA-Interim and MERRA reanalysis from 1979 to 2012. Comparison and performance analyses of these two reanalysis
data are given. The obtained results are as follows. 1) the spatial distributions of precipitation, evaporation and
precipitable water are highly similar to each other, and all gradually decrease from southeast coast to northwest inland
regions. Because the differences in physical condition, precipitation and evaporation among different underlying surfaces,
mutually promot or mutually restrict each other, the interactions among them have positive and negative feedback
mechanisms. Precipitable water mainly concentrates in the ground to the 700 hPa height, accounts for about 75% of the
total quantity. 2) All of the atmospheric water cycle elements have obvious characteristics of climate change, especially
in these areas like Northwest China, Tibet and Northeast China. The zonal flux of water vapor transport significantly
decreases in most parts of the northern, while the meridional flux of water vapor transport significantly increases in
the northern region of Northwest China. 3)The reproduction ability to change characteristics of precipitation is better
than that of evaporation based on these reanalyses. The temporal and spatial distribution characteristics of moisture
transport situation and the various levels of atmospheric water vapor content are highly consistent with each other. The
simulations of flux climate change trend of precipitation and water vapor transport are more accurate and more reliable.
4) Interim reanalysis is applicable to the study of the southwest, Southeast and northeast regional atmospheric water
balance, water cycle elements can maintain balance well, while MERRA reanalysis is more reasonable in Southwest and

northwest.

Keywords: atmospheric water cycle, reanalysis data, moisture budget of atmospheric, climatic variation

trend
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