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Abstract

Using the FNL data of NCEP/NCAR, combining with fusion products of the meteorological satellite
and the ground precipitation observation data, cloud water resource monitoring and evaluation
method (CWR-MEM), data decoding and format conversion method of GrADS, air water resource
and the characteristic parameters of the distribution characteristics and variation trend of Hainan
in 2015 were studied. The distribution characteristics of various properties in different regions of
Hainan cloud water resources were analyzed, including spatial and temporal distribution charac-
teristics of precipitation in Hainan in 2015 and the previous years.
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1. 518

R IR DI 5, S RN, AR OK SRR B ), T T i R S i oK B
TR A R AR . T 2K EFRRIEBCN A, S B K BHIR T 7E Lh i =, BRAS T2 FRoK
TR AR o A SO A AR AR BT BN 520 R A O R 7K 3 0 e P4k 77723 (Cloud - water
resource-monitoring and evaluation method, f##% CWR-MEM)FIF|FH GrADS (Grid Analysis and Display
System) X} NCEP/NCAR (35 [ [E K 85 il 7 Co/ RS #1400 (1) FNL (Final Operational Global Analysis)
AT GORMEAT RS A s e 55 U735, X 2015 il 2 H 25 /K B 9 70 A R R AN AR A & 35 04T 43 dr A
oo MHETHZKERNTIHWE S, NI RN TN IR AR 2RI, X AA T EEIELE X
[1]-[10].

2. RBFFE
2.1 R

221 REBSHER

K NCEP/NCAR $2 (1) 6 /N — % FNL BT Bk, —K 4 (5 00 iF. 06 If, 12 i Al 18
i), 24y HER 1° x 1°, FEE 7 A M 1000 hPa %] 10 hPa 3t 26 J2. A4FbE < s P E. M
FE IREE. MR UL KRIASEE RS, RN ERE B 7 W) E B aess AN R & B AR AR E & . FNL Bk
T254 L64 A a0 w20 R Vo AT I . TR fiR s . AR, KHURT L2 W ZRHE 1. A
FIH GrADS *F FNL ZERHgEAT it A =A% [11] [12].

222, BKBAE M
KA EF R G5 B0 B RS S TR 5 B 2B 4 7 5 (CMPA-Hourly, V1.0), 7/K°F
SPHERE 1% 17, IFIAM MR 1/

22. B

Bz /K BRI PP 759 CWR-MEM,  ARIE K KL, RS 2I(0-T)R B, AR XA
(KT B 177 FE[13] -
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KGR S AR EE R TS T
— R B(0-T) — & XIRTE (XY, 2) 1 = /K SRR PPAl S A4 & AR YR S & /KW 0 B8 37 e B A K
IR AE =2, AR, ESEIMEATTE SN T:
AKIREE GQv: T HFEA, PP Xk 2 5 K AKIGH IR RIK RS &
GQv = KIRWIME + AKFEHFIAN + HIZAK + ZEK
B GQv = KVRZE + KR + B
K& S GQh: T BTN, VAL XIE NS5 K AUKEH IR /KB B &
GQh = /KEIVIE + KEIFIN + Hesh
B GQh = /KEMZAE + KB + K + K
Fe/K i GR: T BIBLA, A0 Hr XS FE /K e &
GR =T I B A X I & 2 m
KPS E GCWR: — &G, —BIEF, KE) S A b S 0 45 o
GCWR = /Kt — FKEE
= IKEZAE + KE RS + K
8 GCWR = JKEVIIVIME + KEDEHMN + &igh - K
AKIEFEHTEIA Tv: O-T BB, VPAS DX 38 P /KR AR 8 1) P S (BRI F- B4 B K i P LA
Tv = JKVRIERT S P I (R B K BEIRT BY)
IKEEPITERTE A The O-T BB, VRAS DX 38 PN 7K Sk i 5 R0~ 1) B /K e P P LU
Th = JKEEIBGERT 5 1K P35 E (R PR K & )
KRB R P — B all, — B, s & b B KIRER .
= RIRGEIKREBE
KIRBEARBCE Bv: — 5 ull, — B, BEAKR & KRB R IR,
Ev= MKBEIKSEE
IKEEVIBE K B — @ YaHE, —B I, BEKE & KB S B R,
Eh = F/KEEIKE &8
ROKPITRBE KR Em: —Eal, —BEH, Bk 5 SRS s,
Em = PE/KAERISKYFRE

3. mIKEFITEHE
3.1. 3§87 2015 FRKAFRITEHE

W9 2015 EF P /K BIRIRE TR R ILE 1,
AVEAK B NN B VP 5T 4 2.

3.2. &g 2015 FEARRXE =K FiFE G E

HER AR (R0 S0 SRERITT ), PEOHBIK (L5 TR ), ALHIK (1L e, 1%
. EREN), BILK(EERR. R BRI, PILK(EFEE. A R RILEL)
192 7P 2 KRR SV A2 SR BB T 22 3~ 5.
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Table 1. Evaluation values of the Hainan 2015 cloud water resource
5 1. /8F 2015 £ K EIFETEE

L2 2015 FIPAG A
KRR GQV 2.19623 x 10™ kg (21962.3 1Z.)
K& GQh 4.949 x 10" kg (494.9 1Z.1ili)
IKIEFEFTEI Tv 5 day
IKEEIEEFTE I Th 10.7 hour
IKIREELE R P 2.2%
SR KR Em 2%
KRR R Ev 2.1%
TKERA K R 2 En 94%
KBRS B GCWR 3.15 x 10% kg (31.5 1Z1)

Table 2. The water vapor and hydrometeor boundary of each input and output evaluation value of Hainan in 2015

5 2. 8 2015 £ N\ Bih RN TN B B KR NG &

BN, 10" kg) i th (12 ) RPN (ALY
KK Qv 2054.58 2047.175 74.1
K& Qh 166.094 160.4896 5.60472

Table 3. The air water amount of material evaluation value in different regions of Hainan in 2015
= 3. 18/ 2015 FARIX =R &K R B ST EE

1 aﬁﬁﬁi‘gfg) 7’“5%*2‘5‘5 Qeh “%”(‘g‘iw ZoK VAU B GCWR (120
REB 3796.1 98.9 92.3 6.6

[l 2302.4 418 38 3.7

Jb#6 6823.4 1446 135.3 9.2

H 4396.7 95 88.1 7

T 4309.6 121.3 1116 9.8

Table 4. The air water material evaluation value of different areas of Hainan in 2015
5 4. }8F3 2015 FARIX AN ER L= P KK RITE-HE

X 35 Fﬂﬂ; K& Qv K& Qh FEKE R ZK B E CWR
(km?) (mm) (mm) (mm) (mm)

R 6040 62,849.3 1637.7 1527.8 109.9

VG 3860 59,647.7 1082.1 985.5 96.6

Ik 10,280 66,375.6 1406.3 1316.5 89.8

2kl 6960 63,170.4 1365.2 1265.1 100.1

S 7180 60,022.1 1690.1 1554 136.1

I3 Mr 2015 AR X K BEIR PP AT I JEERRIAIRE B R . PURBIKIRE E R, AR
PEUR, 4 2 6 K KIRBLSREHENZ, 18 2%/ 47, HA KRB R S 2 Tt , 2078 2.8%,
IRV, 2908 1.8%. (R X, LA KSR Fil, TR KEE) SRR,
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Table 5. Evaluation value of water substances update cycle and conversion efficiency in different regions of Hainan in 2015
2 5. 78 2015 FAE X gk Y5 E # A AR R T4 E

X i 7J</?‘\%§J;§ b 71(&%@(%0?})% m 7J<ﬁ|;%t;f)xﬁl$ KA Ev (%) Kﬁ(éf
R 4 10 26 24 93
[l 6 11 1.8 17 91
Jb#6 5 10.6 21 1.9 94
2R 5 10.8 2.2 2 93
i 4 10.9 2.8 2.6 92

EPH BRI RALH AR L5, P rKEE FIME R R, REIRZ, PR EY FE MR RN . #X
B KB K BOR LUK, #RTE 90% LA Lo T #5350 X I 1) ZK VR B 7K 3503 Ev RIS K W05 B K 0% Em 1)
B, 2 2% 4.

HEAFX S, AR KBS BB R, &R ABRERIFEKSER, KSR Ry F;
PG DX SR e B 5 B X S b, BRR R BRI, B IR K3 = K R IR T L R A
4. BEAFRRXE =K FEIRSIFER 2 FHE
4.1. B8 2015 FEARIRX B =K FiR 2 =57 HHFIE

W S KBRS GCWR TEHF R RN FT, PO K PR A b, 28] 0 A i
AHE), k1 FiR.

4.2. ¥§Fg 2015 FEARE XK R FK T E S HIFE

R SRR R TE R A VIR 2, X0 R85 i R B MR DY R A 0% KEI A S
BEAGESEARZAL, KB 2, MU D . KA, KEYI BN 7R BN FKRYS 3 A&
%, HAMDAERNAYS . KR EEEN T S NIEIX, R/METEVE R K17 21
I RAEAT T8, ARIRAEA S VU k>, a2 Fios.

4.3. g 2015 SR RFANCED T T X 5 fr HHIE

R KPP IR E RO, RIGERZ, IR T KB T I A A R 5D,
PO M iR o 1 R KV R K B TR s o A A FITAE S s  AKBED (RAE S i I 2 /N FKVR 4 1 AN
2, w3 Frs.

4.4. ¥8Eg 2015 SEKARFK =R AR

IKVRTE T BAE-F3ME R 2 AE 4~6 K2 (8], /KEEH R 10~11 /M, @il 4 Fios.
5. BRI A KBRS R

HFFG & 50 4F(1961~2010) 35 FE K 2= E 7304, Wl 5 Fom. MR LAE R, 24 & 241
WK BB AR, BEK TN, A8 4 FI MK BHET 1800 mm. Hrh DUrhEs b oA £, 145 2401.5
mm, T PR K RN, HR RO PR K B R, U 962.2 mm, & A K I
X BARFE X EKRS, s mil Pk B Rk, REky, ¥t 1500 mm, PaE
BT AR B R K E A, AN 2 1000 mms
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Figure 1. Total cloud water resource distribution feature in the air of
different regions of Hainan in 2015 [10* kg]
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(a) (b
Figure 2. Distribution characteristics of Hainan in 2015 (a) water vapor (b) hydrometeor [mm]
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Figure 3. Distribution characteristics of net transport of Hainan in 2015 (a) water vapor (b) hydrometeor [10* kg]
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Figure 4. The update cycle of Hainan in 2015 (a) water vapor [day] (b) hydrometeor [hour]
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Figure 5. Spatial distribution characteristics of 50 years average precipitation of Hai-
nan Island

E 5. 78R 50 IRk BRI =S8 9 R HHE

M2, RN EIA 1500 mm A4, 5AeFEERER 70%~90%; 44 11 A £ IRE 4 A bW ZE, U4
SRSV R 10%~30%; i 5 TP A AR R K BBOR, PHRRPEK RN . 5 5 R ZRVSRDX, AT R
BEZE AR . &4, R CARIERAI R XN, TFHXGE 2~3 mis. H P4, HR WA XA TR
R, HEKGREZ, KoMR/EMILAEER LS. A TREHIX, Hae, HBREEK, Koy
EREKR, PWNETREERE.

6. 3R 2015 FESIRELR

2015 4E 1 A~12 A, WEEKEREE MWD 24%, Hb: 2 H. 3 4. 5. 8 A HWERKHEE
[F S > 5~7 Als L A 6 AL 9 . 10 ABRESEEIEmD 1~3 i 4 A 12 A FBKERE 4 F 3
24 1~3 [ili; 11 HIRKE S HERPET. W& 6 Fir.
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Figure 6. Distribution characteristics of monthly average precipitation of
Hainan in 2015

[l 6. 357 2015 47 A FHK B TRHHE
7. NG

%7 FH 7K % 5 0 SFA 7775 CWR-MEM FIF]FH GrADS %f FNL %RF3EAT il Adk N4 10 7735, 40 #T
AL T 2015 4RI R A KR, T SR IT R N T e S e A EE NS E L.

1) #rd 2015 473 Hh 2K BHR A B 315 4, KIRIF & 74.1 (G0, JKEREH N 5.6 14,

2) FAFRIXEF, FEMRTKENSERR, =RFAEREHEKEE, oKERLENRENF
s VA X IR R S B N S X A R D, BRSO R

3) FE 2015 FFAH X Ik = /K FEJE AL B GCWR 3 AiREE, 7EH B AR iBEcFil, U= /KBTI
RN, B ARAIE S .

4) iR 2015 FEAN A X IRV KBV AT B 2 ATRHE , KBV I B A7 B B /N T /KR 3N,
H A (B A S A 5

5) ¥R 2015 F/KIRKEN T IS AL, AKRUK G T IssE A A Bl s KEI
PSRN T KR LA 2.

6) ¥R 2015 FFARRTEHT RGP R Z1E 4~6 K2 IH], ZKEEVITEHT I H 10~11 /N

7) ¥ By 50 4F-(1961~2010) B 7K & B IR 25 43 AT RFAE , 4248 & T B4R 3 B K E A LUK, B /K =R,
AT K BT 1800 mm.

8) A & 2015 13 FROK B EUHE A3 2> 24%, 24 1360.5 mm.

E&WmE
WNER: FEARRER XSG ORBOIE (NI 8 30 S iksiit) .
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